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The signposts of success are clearly lettered. -
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Seagram's VO.
Bottled in Canada. Preferred througho

Enjoy our quality in moderation.
Canadian whisky. A blend of Canadas finest whiskies. 6 years old. 86.8 Proof. Seagram £




'SOMETIMES A PRODUCT JUST KEEPS
GETTING BETTER AND BETTER.

2

i

— The Kodak Carousel projector is a good
A example of such a product. Tried, proved, and
I improved over time.
, It uses graviry to gently drop each slide in
v place. It's whisper-quiet, too.
I [t features a curved-field projection lens. For
| sharp edge-to-edge projection.
;! Ir uses the Tr;mm'uu slide tray thar lers yvou
vy see the number of the slide shown, even in the
dark.

It comes in many models. So you can choose
just those features you want. Such as remorte
control. Automatic focus. Even automatic slide
changing ar imed intervals. And there is a wide
varety of accessories made for it. Everything
from special-purpose lenses, trays, stack loader to
special “presentation aids”

See the Kodak Carousel projectors at your
photo dealer’s. And enjoy the projector that
keeps getting berrer.

TEastrman Kisdak € 'n|'|:1'|.1||l,|, 1979

This One

Kopak Carousgr PrOJECTORSRITIITIIE
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1979 FORD LTD

INTRODUCING
ANEWAMERICAN

More front seat room
More rear seat room
More handling ease
More window area

More driver convenience
...than the 1978 LTD.

The 1878 LTD was engineered to
make driving on today's American
Roads a pleasure. With a new com-
bination of roominess, handling
ease and driver convenience for the
LTD. This new LTD is a beauty.

This year's LTD has been designed

ROAD CAR.

with more passenger room inside to
help give you comfort on even the
longest trips—with more head room,
leg room and shoulder room—front
seat and back—than last year's LTD
Yet the new LTD is actually easiar
handling and easier parking than
before, even in tough city traffic

In addition to its standard 5.0 litre
V-8 engine, the full-size 1879 LTD
offers you an impressive list of
standard features, in 2-door, 4-door
and Wagon models

Ford LTD for 1979. A New American
Road Car designed to take you
across town or across the country in

full-size roominess. See your local
Ford Dealer, and test drive the new .
LTD on your own roads

4 ':’_; iy p

LTD Landau 2-Door Sedan

FORD LTD
e
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It's a bird! It's a plane—
of is it? Uliralight aircralt

an page 87.

like the Weedhopper piclured
here may weigh less than iheir
pilots and have hang-glider-ype
construction features, but they're
beginning to sprout wheels

and lull aircralt contrals as

well as tiny engines. Aulhor

Bill Allan, who ook (he cover
phota, explores this new area

of powered Hight starting
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ere comes
he groom.

MATE
hair conditioner

Sraagm——

Introducing English Leather®
Comb & Brush Mate. A totally new
kind of men's hair conditioner that
conditions and grooms hair without
stiffness. It's a non-greasy, non-
alkaline hair care formula with
Vitamin A and protein. Use on dry

or wet hair, especially before blow-
drying, to add fullness, luster, and
manageability. Give your hair lively
body and the fresh clean scent of
English Leather.

ear English Leather...or wear
nothing at all.

Emhsh
sather

WER FOAY
HENE CREA

Engplish
L |l||l of

One man, one scent.

MEM COMPANY, INC., Northvale, NJ 07647 @1979
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Got a ceiling problem ?

Cover it up! Dress it up! Light it up! Quiet it down!
With a new Armstrong suspended ceiling.

Whatever your ceiling prob-
lem—covering up an old or damaged
ceiling, adding a new room, or finish-
ing off a basement—an Armstrong
suspended ceiling is a problem
solver with style. Beautiful. Washa-
ble. Fire-retardant for extra protec-
tion. Acoustical to help quiet down
any room. Pre-engineered for en-
ergy-efficient fluorescent lights.

Best of all, with an Armstrong

suspended ceiling, like Bravada
shown above, solving your ceiling
problem is a do-it-yourself project.
There are no staples or glue to mess
with, no plastering or sanding. The
big 2’ x 2' ceiling panels simply drop
into the handsome metal grid.

See our new suspended ceilings
now at your Armstrong retailer. He's
listed under "'Ceilings'' in your Yellow
Pages. Or write to us.

LETA P e

Armatrong Dept. S3APM,
P.O. mﬂm. Peoria, IL 81614

Please send me your néw color brochure
on suspandad ceilings

Mama

Straet Apt &

City _ State Zip
Armstrong

CREATORE OF F THE INDOOR WORLD®



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




joy 4-2 #‘*
the taste of
country fresh

Country fresh.menthol. o 2 i
Mild, smooth and refreshing.
... Enjoy smoking again. b

y : .
¢+ KING: 16 mg. "tar”, 11 mg. reconne, BOX. 18 mg. "1ar”, 1.2 mg. nicotine, av. per cgareme, FTC Report MAY 78, 3




LETTERS
TO THE EDITOR

Remote possibilities
In the September PM (The Home In-
Jerno—=Now I't's Deadlier Than Ever,
page 96), a box on page 99 lists 10
rules for surviving a home inferno.
Rule 9 refers to remote horns that
will sound in rooms that are away
from a smoke detector. I would be
grateful for the name and address of
any manufacturers of such devices.
SETH LILLY
FISHKILL, N.Y.

We've had several requests like Mr.
Lilly's. A manufocturer of the remote
horns 18 Chloride Pyrotector, 333
Lincoln St., Hingham, Mass. 02043.
For more information on fire safety
in general, write to the National Fire
Prevention and Control Administra-
tion, Washington, D.C. 20230,

Smart kid
Faor all you people who think that 11-
year-old people can't work on cars,
do electrical work, or things like
that, here is bad news. I am 11 yvears
old, have a subseription to PM, do
wiring in a house, and work on cars
and lawnmowers. So what do you
think about that, PM?
TED VIDIMOS
HIGHLAND, IND.

We're impressed both with your
ability and your good taste in read-
ing material,

For more about programming
[ enjoved reading Wavne Green's
fabulous article Now You'll Really Be
Able to Use a Home Computer (page
107, Nov. "T8). Could you please give
me Mr, Green's address so | can find
out more about writing computer
programs? Thank you.
MRS, A. CASH
ATTICA, MICH.

Wayne Green may be reached at;
Kiloboud Magazine, Peterborough,
N.H. 08558,

Diminutive racer
I thought you might like to see the
results of my Mini-Indy, made from
your plans (Build the Mini-Indy
Racer, page 36, Aug. "75). I used off-
the-shelf front spindles and rear
axle, but otherwise followed your
plans very closely. It is really a fun
kart!
FRED SELENSKY
OKLAHOMA CITY, OKLA.

Reader Selensky's Mini-Indy racer.

That's a nice-looking vehicle you've
got there, Mr. Selensky. Plans for the
Mini-Indy and its updated cousin,
the Mini-Indy II (May '78), are still
available for §5 from Stevenson Pro-
jects & Publications, Box 584, Del
Mar, Calif. 92014.

Exhausted
Exhaust System Quiz (page 128,
Dec. "78) was great except for the ad-
vice to put penetrating oil on frozen
parts. Half the time, it does not
work. Long ago a mechanic showed
me a trick which amazed me. 1 did
not believe it until I saw it work.
Heat the frozen nut with a toreh:
make sure the nut is good and hot.
Then immediately douse it with ice
water, preferably with ice cubes
floating in it. The nut will come loose
with little effort.
IGOR DE LISSOVOY
EVANSTON, ILL.

(Good tip, but be careful using a
toreh near engines or other equip-
ment where a fire hazard may pos-
sibly exist,

You asked for it
In the December I'mports and Motor-
sports (page 48) you say; “Why Toyo-
ta sedans sell so well with their bor-
ing and plain lines is a mystery to
me." Do you suppose it could be that
the public has decided an automo-
bile doesn’t have to resemble a rock-
et, an Indy racer or even a B-24 in
order to be a sensible, practical form
of transportation? 1 don't advocate
eliminating radical or impractical
designs; | confess to admiring many
of them, but I outgrew my desire for
an attention-getting vehicle a few
Years ago.
KENNETH R. WILDONER
RIVIERA, ARIZ.

Cult mentality

The article on cult cars (Why Do
These Cars Blow Horns at Each Oth-

{Please turn fo page 12)
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Learn Solar

Technology

with NRI's
home study course in

Air Conditioning,
Refrigeration

and Heating.

Learn a New Career at Home
in Your Spare Time
Get into the well-paid field of air condi-
tioning, refrigeration, and heating with practi-
cal at-home training from NRI. Developed
with technical assistance from the York Divi-
sion of the Borg-Warner Corporation, your NRI
program includes the latest advances to prepare
you fo service home and commenrcial air con-
ditioners, refrigeration units, and heating sys-
tems. .. even heat pumps and solar heating,

Includes Professional
Yacuum Pump
and Specialist’s Tools

In addition to NRI's “bite-size” lessons
fior Faster, easier learning, you get practical,
hands-on experience. Training kits include
circuit demonstrator, control simulator, joint-
making demonstrator, leak detector, system
anabyzer and more. Plus a Lammer! vacuum

pump for system purging.

Optional Resident Training
at Famous York Institute
Graduates of the Master Course may
take advanced training at the York Institute
Resident School at no extra charge. Working
with expert instructors on a wide range of
equipment, you'll receive practical experience
equal to months of on-the-job work.

RUSH FOR FREE
CATALOG
Justcheck the postage-pad | o ries
card. No salesrnan will call. | B

i
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Everlrbody:s making money
selling microcomputers.
Somebody’s going to make money

servicing them.

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers

Seems like every time you turn
around, somebody comes along with a new
computer for home or business use. And
they're being gobbled up to handle things
like payrolls, billing, inventory, and other
jobs for businesses of every size. . .to perform
household functions like budgeting, envi-
ronmental systems control, indexing
recipes, even playing games.

Growing Demand for

Computer Technicians...
Learn in Your Spare Time

Even before the microprocessor burst
upon the scene, the U.S. Department of
Labor forecast over a 100% increase in job
openings for the decade through 1985. Most
of them mew jobs created by the expanding
world of the computer. NRI can train you at
home to service both microcomputers and
their big brothers. Train you at your con-
venience, with clearly written “bite-size"
lessons that you do evenings or weekends
without quitting your present job.

gﬂ;ﬁfﬂg“ﬁ?ﬁﬁn i meaningful experiments building and Rush Card for Free Catalog...
i e e g T]; take this ef:’citi studving circuits on the NRI Discovery No Salesman Will Call
i Nll'il starts you with the basn?cs Lab® Then you build your own test in- Send the postage-paid card today
x ierrs Bouinckition 1 il hnd struments like a transistorized volt-ohm for our 100-page, full-color catalog. It de-
A ot ’im nunl 'E:' ;ﬂu ﬂ;:iah-l meter, CMOS digital frequency counter... scribes NRI's new Microcomputer Technology
mm"a HEE:“SE e ahav}s & porn E' equipment you learn on, use later in Course in detail, shows all equipment, kits,
' ip whenever you have questions. your work. and lesson plans. And it also tells about
Assemble Your Own And you build your own microcom-  other NRI courses. .. Complete Communica-
Microcomputer puter, the only one designed for learning. It tions with 2-meter transceiver. .. TV/Audio/
training also includes plenty ooks and operates like the finest of its kin ystems Servicing with training on
NRI training also includes pl looks and like the f; fitskind,  Video § Servicing with
of practical experience. You perform actually does more than many commercial  the only designed-for-learning 25" diagonal
units. But NRI engineers have designed color TV with state-of-the-art computer
components and planned assembly so it programming. With more than a million

demonstrates important principles, gives  students since 1914, NRI knows how to give
vou working experience in detecting  you the most in home training for new
and correcting problems. It's thekind  opportunity. If card has been removed,

. of “hands-on" training you needto  write to:

1 repair and service

units now on the NRI Schools
market. MeGraw-Hill Continuing
! Education Center
il 3939 Wisconsin Ave.
r‘J L ]
Hill |

Washington, D.C. 20016
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Treat it to Firestone hard working truck tires for hard
working frucks.

The Transport 1 Wide Oval, for wide fread stability
and fraction, wet or dry.

The Steeltex Radial, for radial handling, fraction, and
economy plus steel belted strength.

The All Terrain, with a deep-biting aggressive fread
that's quiet on the road, rugged off the road. Plus @
bold raised white lefter sidewall design
SiS - vailable in extra
1 night
Check them out at your st Firestone retailer.
He'll show you how to treat your truck like a fruck.

Fusestione
LIGHT TRUGK TIRES
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LETTERS TO THE EDITOR
(Continuad from page 8)

erf, page 47, July 'T8) was poorly
written. Most readers failed to un-
derstand that a cult car enjoys a de-
gree of unigueness that sets it apart
from the norm, even though the ev-
eryday auto may be more reliable
and comfortable. I would say that
the number of “Me, too" letters for
the most common autos is proof that
the author failed to do the job. The
article on classic car replicas (How
Specialized Automakers are Cloning
the Classics!, page 100, Nov, '"78) was
much better.
ELMER J. SCHROEDER
STAMFORD, CONN.

Mending fences

In The Jets af the Eighties Take OffF
(page 108, Nov. "TB), the caption for
the picture in the upper right of
page 108 is inerror. The caption says
“Note that both make use of pro-
nounced fence array on underside of
wings."

The things protruding from the
aft underside of the wings are the
fairings covering the flap hinges
and/or tracks. In early swept-wing
designs, fences were frequently
used on the upper surface of the
wing to impede spanwise airflow,
Other techniques have come along
to control the three-dimensional
flow over wings, and fences are sel-
dom used in current designs,

W.id. BRANDEL
FAIRFAX, VA.

Bird lovers revolt!

Concerning How to Spot a Turkey
(page B8, Dec, '"T8), apparently the
author does not like birds and has no
respect for them. I find it reprehen-
sible that PM should find it neces-
sary to print this type of article just
to sell vour magazine.

The best way to recognize a bad
driver is to see if he has a copy of PM
on the front seat next to him. |
would strongly suggest that you
gErow up.

(NAME WITHHELD)

Ever-expanding aviary

I clipped How to Spot a Turkey for
our teenapge daughters to read, as
much to prevent them from becom-
ing turkeys, as to teach them to
drive defensively.

However, | noticed that the article
didn't mention another common
species—the warbler—whose atten-
tion is diverted by adjusting his CB,
dialing local radio stations, search-
ing for B-track tapes on the floor, or
just singing along with Mitch.

DUEANN IRVIN
FAIRFAX, ALA.
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That Sinclair TV shown above is small -the
smallest TV in the world.

And when it was first introduced last year, it
made history. So did its high price - $385.

Our company never sold the unit for two
reasons: 1) It was being promoted as a pocket
TV and we falt it would not fit in most pockets
and 2) We felt $395 was too high a price for the
unit regardiess of its quality, size and features.

But we were wrong., Thousands of them
wera sold and it was salected as ona of the
maost exciling new products of the year.

WE BOUGHT ONE

A few months ago we purchased a Sinclair
TV and discovered another featura we didnt
like. The unit included a 220-volt converter for
European operation. This meant thal every
American who bought the set had to pay exira
for the converter evan though wvery few
Americans would be taking their TV 1o Europa.

So we came up with an idea. We went io
England and purchased thousands of sels
directly from the factory without the converter,
We were also able to save money by elimina-
ting the normal mark ups by importers, whole-
salers and disiributors

We can now offer you the unit lor only
£249.95 and il you wani the 220valt converier,
your cost is only $19.95 axtra,

LESS THAN WHOLESALE

JS&A would be offering the exact same
Sinclair TV at a price less than Sinclair's actual
wholesale price in the United States and we
would still make enough profit to pay for the
cost of this advertisernent

There is one feature we liked very much
aboul the sel. Its rechargeable balleries are
built into the unit. Larger portable TV's offer
560 optional rechargeable battery packs that
must be purchased separately. Ours is built in
and included in the price.

The Sinclair TV comes complete with an
American AC adapter and charger, ear
phones, carrying case, rechargeable batteries
and a built-in antenna for both VHF and UHF. It

MISSING ADAPTER

Remember the $400 Sinclair Micro TV? Here's the
story on the greatest TV value ever.

also comes with a cigaretie lighter power
converter, 8o you can walch all your favorite
TV channels from your boat, plane, motor
home or car without @ven using your battaries.

PHOTOGRAPHIC QUALITY

We were well aware of Sinclair's advanced
electronics and quality featuras. But what we
found particularly exciting was ils picture tube.
Even though the 2" [measured diagonally)
fube is small, the TV's resolution resembles
that of a clear sharp photograph. You can evan
read small telephone numbers when they're
flashad on tha screan.

The Sinclair unit is offered in this advertise-
ment with the same accessories avallable in
tha $395 system with the exceplion of the
220-volt power converter,

The Sinclair is also convenient, You can
take it on trips and entertain your children
whila you fly or drive. You can keap it on your
desk at work and monitor the latest news or
stock market reports. And you can view the
soap operas as you work around the house.
We aven took ours to the ball game to watch
those instant replays.

BIG POCKETS

But don't expact to carry it in your pocket - it
won't fit unless you have big pockets. The unit
measures 1%" x 4" x 6% and weighs just 28
ounces which includes the buill-in batteries

The TV is serviced in the United States by
Sinclair's service-by-mail facility. If service |s
evar required during its one-year limited war-
ranty, just slip il in its handy mailer and send it
to them for repair. Your solid-state unit should
operate for years without a problem, but if it
aver needs repair, it's good 1o know that ser-
vice is an important part of our program,

For $240.95, the Sinclair Micro TV is worth
your test. Order ong from JS&A. Take it with
you on a trip, bring it to your office, or carry it
with you around the house. Ses how clear and
sharp the picture is and how closaly it resem-
bles a black and white photograph. Then
decide if you want 1o keep it. I not, no problem
Simply returm your TV within 30 days for a
prompt and courleous refund. We just want
you to prove to yourself, the miracle of space-
age electronics bafore you decida,

AMERICA'S LARGEST

Sinclair Radionics |5 one of England's
largast electronics manulacturers and JS&A s
America’'s largesl single source of space-age
products— further assurance that your modest
investment is well protacted even though tha
unit is offered at such a bargain price.

To order your Sinclair Micro TV, simply send
your check lor $249.95 plus $3.00 postage
and handling (llinols residants, please add 5%
sales tax) to the address shown below or credit
card buyers may call our toll-free number
below. But please act quickly.

The Sinclair TV is an outstanding product
that was priced too high. If yvou felt like we did
and you waited, your timing is perfect. Order a
Sinclair Micro TV atl no obligation, today.

(3 PRODUCTS
®) THAT
=W THINK

Dept. PM  One JS&A Plaza
MNorthbrook, Ill. 60062  (312) 564-7000
CallTOLL-FREE ........800323-6400
inllincisCall........... (312) 564-7000

£ JS&A Group, Inc., 1979
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Take a gamble—and even leam
to build a printed-circuit
board—when you make one
of these unique, flashing
dice arrays.

by Walter Sikonowiz

14 POPULAR MECHANICS

Fur thousands of years those inno-
cent-looking, freckle-faced cubes
we call dice have sealed the fates of

countless gamblers—separating
winners and losers on every toss.
But whether they're used alone orin
combination with other elements (as
in the eurrently rejuvenated game
of backgammon), dice serve only one
purpose: to gpenerate random nums-
bers between one and twelve. Now,
as luck would have it, random num-
bers have turned out to be as impor-
tant to the scientist as they are to
the gambler, and new electronie
techniques have evelved to gener-
ate random numbers for probability
and statistical applications.
However, these new methods are
by no means limited only to serious
applications, Strictly in the spirit of
fun, vou can use a little electronic
wizardry to build a solid-state ver-
sion of those ancient dice. You'll find
the project is not just an eye-catch-
ing conversation piece; it's also a
great way to add zing to many ne-
glected board games you may al-
ready have at home. Furthermore,
there's a hidden bonus: Electronic
dice cannot be loaded—at least not

without redesigning our “honest”
ecircuit. For the economy-minded,
one electronic circuit can replace a
pair of dice if two rolls are taken in
succession; however, purists will
most likely want to build a pair of
circuits.

Lighting lady luck
As the photos show, the front panel
contains an array of seven red LEDs
(light-emitting diodes). Each one of
the standard six faces on a die can be
simulated by lighting some combi-
nation of LEDs in the array. To see
how this is accomplished, take a look
now at the schematie diagram.
Power for the cireuit comes from
gix 1.5-volt AA cells, series-con-
nected to yvield 9 volts. When power
switch 81 is closed and Roll button
32 is pressed, IC1 and associated
components—R1, R2, R3, C2 and
C3 —cooperate to produce a square-
wave ogcillation at pin 3 of IC1. Dur-
ing the course of this vscillation, the
voltage at pin 3 jumps up and down
between ground potential and about
8 volts at a rate of approximately 50
kHz. (50,000 eycles per second). This
(Please furn to page 17)



Phase 2:
A43litre V8

mid-size
passenger
cars.

diesel
for

Only Oldsmobile
now offers diesel V8s available in

19 different models.

Last year Oldsmobile introduced
the world's first diesel V8 for full-
size cars. This year we've intro-
duced a new 4.3-litre diesel V8—
especially for mid-size cars.

Only Oldsmobile now offers
diesel V8s available in 19 different
models—more than any other car
line in the world,

Exceptional fuel economy. Now
you can have the size car you
want, with the fuel economy you
need today. And you'll save money
on every gallon based on the tra-
ditional price difference between
diesel fuel and unleaded gasoline,

EPA mpg ratings— diesel V8
Models Estimated Estimated
mpg Highway
C. Salons (4) @ az
C. Supremes (3) | (24 a2
C. Cruisers (2) (22 29
Delta 885 (4) () 29
Ninety-Eights (4)] @1 29
Toronado (1) @ 9
Custom Cru. (1) | (20 28

Remember: Compare this estimate
to the“estimated mpg" of othercars.
You may get different mileage de-
pending on your speed, trip length
and weather. Your actual highway
mileage will Elrohahly be less than
ighway Fuel economy.

the estimated

Smooth and quiet performance.
Diesels traditionally haven't been
famous for smooth, quiet per-
formance, But these V8-design
diesels may surprise vou. They're
unusually smooth and quiet for
diesels, especially at cruising speeds.

More miles per gallon...less
cost per gallon...smooth, quiet
performance. Too good to be true?
Test-drive a diesel Olds today! $

Have ;e built for you.

MARCH- 1979~ /18§



is thrifty, safety conscious,and
a sitting duck for financial disaster.

He doesn’t even know it. He thinks he's done his
best to protect his home and his possessions. He hasn't.
Many people, like the man on the left, believe they
have adequate homeowners insurance. But inflation
has been pushing up the value of their homes. They
don't updale their coverage every year. So when disaster
strikes, they are unable to fully recover their losses
Rising replacement costs are one reason. In the
last 10 years the cost of re-siding a home jumped 132%.
re-shingling a roof 155%; and repainting a living room
142% " In the lasl five years alone, the cost of building a
new home has increased 63% 72
As a group of property and casualty insurance
companies, we don't want you to be a sitting duck by nol
having your insurance provide full protection for your
home. Check with your agent to be sure your home-
owners policy reflects the amount of additional coverage
inflation has made necessary

Here's what we're doing to help protect you:

B Offering policies with a built-in inflation clause.
B Supporting strict building codes to reduce fire risk

m Designing new coverages to meet the special
insurance needs of clder homes,

W Helping to develop safety standards which protect life
and property.

W Operating special claims assistance and damage
repair programs in times of catastrophe.

m Conducling fire prevention and arson control
programs

Here's what you can do to protect yourself:

B Re-evaluale your home insurance needs annually
with your agent.

m Take a higher deductible if you can. It lowers your
premiums.

m Install a smoke detector or burglar alarm. Many com-
panies offer premium discounts for such devices.

m Get a receipt or appraisal for all major household
items (furniture, antiques, jewelry, art). Duplicate it and
keep it and all such records in a safety deposit box
away from your home.

| Inventory all your possessions and take photos of each
room to document what you have.

| Source U5 Depl ol Labor 2 Cost does nal include land Sowrce U S Dept of Commerce

This message is presented by Thie American Insurance Association, 85 John Streel. New York, NY 10038

Affordable insurance is our business...and yours.

© 1979 Amancan Insurance ASEOCHaNon
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Printed Circuit Board Processing
One of the major advantages of a printed cir-
cuit is that components can be packed to-
gether in a dense array. Another less obvious
advantage of PC construction is its simplicity.
Once the necessary techniques have been
masterad, even the clumsiast, most fumble-
fingered experimenter can easily produce
neat, professional-looking circuits. If you've
tried the alternative mathod of construction—
Perfboard—you know about eyestrain,
burned fingers and frazzled nerves; all these
ills {and more) await anyone who tries to con-
nect microcircuits together with wire. In the
case ol a printed circuit, however, the
“wireg" —actually, thin strips of copper foil—
are already affixed to the board. Insert your
components and solder; that's all there is lo
it.

Reproducibility, a term with two maanings,
is the final and perhaps most important ad-
vantage of PC construction. In the first
sanse, reproducibility means that you can
copy an inventor's circuit layout exactly if he
provides PC artwork (such as we do here for
the electronic dice). This is an important fac-
tor because some circuils require extréamely
careful layout; moving one componeant just a

Use a printed-circuit-
board kit like this
from Calectro: $18.50.

few inches with respect 1o the rest of the com-
ponents may cause the device 1o run amok,
(The electronic dice project is quite stable,
howaver.) In its second sense, reproducibility
means any number of PC boards can be
mada from one piece of artwork; therefore,
sevaral friends can save time and money by
teaming up on the same project,

Tha best way to learn PC processing is by
means of a kit; this will cost from $15 to $45,
depending on its size. Various types of kits
exist, The so-called diract method is the sim-
plest and cheapest, bul it offers little advan-
tage over Perfboard. For the expearimentar
wishing to duplicate magazine projects, pho-
toprocessing kits are the best investment.
Pholo-kits come in two styles: posilive or
negative. Both are very effective; they differ
only in the way artworkl is prepared. In order
to get acquainted with photoprocessing, let's
gxaming some of the sleps involved in the
praparation of a typical PC board,

Generating the artwork. If a full-size PC
outling accompanies a magazine article (like
the one we show), you're in luck. Tape a
piece of clear Mylar plastic from your Kit owver
the PC oulline. Using the opagque tapes and
sticky, black donuits supplied,
make an exact duplicate of the PC
outline on your Mylar,

Exposing the sensitized
board. In subdued light, lay your
copper-clad board on a flat surface
wilh its sensilized face upward.
Place your Mylar artwork on top of
the board's sensitive face. Finally,
complete the sandwich by laying a
piece of heavy glass on top of av-
erything. Expose with an ultravio-
let source for 10 fo 20 minutes.
Either an EBV Nao. 2 500-
walt photoficod lamp or a
250-watt UV sunlamp will
make an ideal light
source. Thosa familiar
with photography will rec-
ognize this whole process
as contact printing.

Development. Slosh
the exposed circuit board

When you use a photographic-type PC-
board kit, the first step is to cut out the PC
template from page 18.

around in the sudsy, detergent-like develop-
ar for two to five minutes. When you're done,
you should see areas of bright clean copper
as well as other areas still protected by a dark
greenish film.

Etching. Plunge the developad board into
a tray filed with elchant; either ammaonium
persulphate or ferric chloride. In 10 minutes
1o half an hour, the etchant will have eaten
away the areas of exposed copper, leaving
only the film-protected copper pads and
traces required by your circuit. During this
step you must wear goggles because the
elchant could easily splash into your ayes
and cause severe burns.

Finishing up. Cut your board to size with a
nibbling tool. Using a No. 67 bit, drill compo-
nent-mounting holes through your board at
each copper pad. Lightly buff the chemical
residue off the copper traces with fine stesl
wool. Now, mount your components from the
unclad side of the board so that leads pro-
trude through to the foil side. (We also supply
a guide to component placemeant.) Bend the
leads over, solder them and later clip off the
excess wira. That's it.

Photoprocessing kits, complete with de-
tailed instructions, are available from a greal
many electronics retailers. Circuit Specialists
(Box 3047, Scoftsdale, Ariz. B5257), Bur-
stein-Applebee (3199 Mercier St., Kansas
City, Mo, 64111) and Allied Electronics (401
East Bth 5t., Fort Worth, Tex. 76102) are
firns whose catalogs contain PC kits.

ELECTRONIC DICE
{Continued from page 14)

rapidly oscillating signal is fed to
the input (pin 14) of IC2,

Counting the spots

Integrated cireuit 1C2 is a coun-
ter; it counts the oscillations fed to it
by IC1. Each successive oscillation
advances the count by 1 until a
count of 6 is reached: 1,2, 3,4, 5,6, 1,
2, 3 and so on. As you may have
guessed, the six counts ecorrespond
to the six faces on dice. What we
need now is a device to translate
each specific count within IC2 intoa
unique pattern of lighted LEDs that
will look like one of the standard dice
faces.

This is exactly what 1C3 does. For
example, when IC2 commands that
a “4" be displayed, IC3 responds by

illuminating four LEDs—LEDI,
LED3, LED5 and LED7. Note that
the LEDs must be arranged as
shown in the schematic and picto-
rial: alternative layouts may give
nonsense displays.

As long az the Roll button is
puszhed, the patterns representing
the faces of the little cube “tumble”™
more rapidly than the eye can fol-
low. But as soon as 52 is released,
oscillation and counting cease. 1C2
now retains the eount accumulated
at the instant of S2's release, and
this count will be visible to an ob-
server as a pattern of lights. Be-
cause the cdircuit osecillates so rap-
idly, a person has absolutely no idea
of the count present at the instant
he releases S2. The resulting dis-
play, therefore, iz determined pure-
Iy by chance.

Because the circuit is simple, con-

struction is straightforward; either
a printed eircuit or Perfboard can be
used. (See our special section on
making a PC board for this project.)
When purchasing components, be
sure you understand the abbrevia-
tions in the schematic: “K" equals
one thousand; “M" denotés a mil-
lion; “mf" or “mfd" stands for miero-
farad (a unit of capacitance), and
“pf" means picofarad (a smaller unit
of eapacitance).

Capacitor Cl iz a tantalum device;
you should not substitute an alumi-
num electrolytic unit, IC2 and IC3 in
this project are each a CMOS, an
acronym for Complementary Metal-
Oxide Semiconductor. The one im-
portant fact you must know about
these devices is that they can be de-
stroyed by static electrieity. As a re-
sult, it is best to use IC sockets and

(Piease furn to page 18)
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ELECTRONIC DICE
(Continued from page 17)

to install the ICs in these sockets
only after all soldering is completed.
Until the time of installation, let the
ICs remain as you received them—
stuck into a piece of black foam. This
black packing material is a special
conductive plastic that protects the
ICs until you are ready to use them.
When you finally do install the ICs,
try to make as little contact as possi-
ble with their pins.

Az you lay out your Perfboard or
printed eircuit, use the PC outlines
provided with this article as guides;
they will save you considerable
time. Connections should be made

using a soldering iron rated at no
more than 25 watts, More powerful
irons may cause overheating and de-
struction of components. Apply heat
just long enough to melt your solder
to a bright little blob, and be certain
yvour solder is the rosin-core type—
not acid-core. Under no circum-
stances should you use a soldering
gun in the course of construction.

Everything in its place

Although this might seem ob-
vious, you must be careful to orient
vour components correctly. Pin No.
1 of each IC is identified by a small
circular depression that can be seen
as you view the IC from the top. Pin
numbering proceeds in succession

= 52 (ROLL] [ONJOFF)

| +

il

This is what the component side
of the PC board should look like.
Mote the foil is seen here as in
an X-ray view; it cannot really

be ssen from top of board.

Here (right) is the
PC-board template you
will need to “'roll

your own" electronic

explains, this ald will
be of great help when
you faghion your own
PC board for this
project. Cut it out
directly from the
magazine and copy it
as instructions in the
PC-board kit detail.
It is reproduced at
the size you will need.
All you have to do to
the finished board is
drill holes and solder
in the companeants.

(2,3,4...)as you progress in a coun-
terclockwise direction from pin No. 1
(still viewing from the top). The posi-
tive (+) terminal of C1 is marked by
a small dot, usually red or white. If
improperly installed, a tantalum ca-
pacitor will heat up or even explode
once power is applied. Of course, bat-
teries must also be installed correct-
ly. Be especially careful here, since
reversed batteries may quickly de-
stroy your [Cs,

Arrange LED1 through LEDT on
the front panel of your cabinet in ex-
actly the order diagrammed. Drill
seven holes with diameters just
large enough to accommodate the
LEDs snugly. Insert the LEDs and

(Please turn io page 210)
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B1 to B6E—AA panlight cells, 1.5-v,, connected in

Sarnes.
C1=—10-mid., 20-v. tantalum capacitor (Allied No. BS1-
0635 or eguivalent)
C2—470-pl. polystyrens or ceramic capacitor
IC1—555 timer *
IC2—Motorola MC 140228 octal counter *
IC3—Motorola MC140258 friple 3-input NOR gate *
LED1 to LEDT—high-brightness, light-emitting diode
{Albad No. B49-0830 or equivalant)
All resistors are Ve-watl, 10%-tolerance
A1, R2—22,000-chm resisior

PARTS LIST—ELECTRONIC DICE

R3—2700-ohm resistor

R4, RS, Ré—1800-0hm resistor

RT—2200-0hm resistor

81—5.p.s.t. swilch

82— Pushbutton swilch, normally open
Misc.—Cabinet, wire, IC sockets, battery hokders, PC

board materials (optional)

Mote: Allied Electronics’ address is 401 East Bth St., Fort
Worth, Tex. 76102

* Available from Circuit Specialists, Box 3047, Seotts-

dale, Arz. B5257. Before ordering from a mail-order

supplier request #s catalog to obtain current prices.
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Wina
- Canadian Experience

The best experience in drinking pleasure, Canadian Mist,
brings you an opportunity to experience the best of Canada.

Win your choice of four extraordinary
one-week, all-expenses-paid Canadian experiences for two.

1, Camping/Cangging Canada—5Saskatchewan
Clean H.-.nhllllq lakes wpolled wilderness,
breathtaki scenery. Y 1 Even experience a
canoe trip along the historic Churchill River,

the route of sarly voyagers,

BOMNUS .h-ru f‘hrr::kﬂ- plu

To be rllqll:ﬂr for it
bonus prize, srmply indicate how
many times the word
CANADIAM appears on the
Canadian Mist botile labels.
In the evenl your IIql.ml'
retailer is out of Canadian
Mist, you can obtain free sample
labels by sending a self-addressed stamped envelope (o: Bonus
Labels, B-F SPIRITS LTD.. P.O. Bax 1080, Loutaville, H.y. 40201,

1000 Other Prizes!

Cholce of Chamaols Cloth Shirt, Hiking Britches, Scarlet Unlon Suit
or Chamals Cloth-lined Windbreaker from the Canadian Mist
Trading Post.

Official Rules

L. On an afficial entry blank or plain plece of paper, print your name, address,
city, state and zip code, afflx the Cap liner from & bottle of Canadian Mist
{any size except the L.75 lider or minlature) or prind the words "Canadian
Misl” Mail compleled entry to: Canadian Experience Sweepstakes, PD. Box
36, Miw York, Mew Yark 10046, You may enler 8% allen 88 you wish, bul each
entry musl be malled saparately. Mo mechanically reproduced entries
sccepted. All enbries must be postmarked by April 30, 1970,

L Winners will be selecied in random drawings under the supervision ol
Mardan-Kane, lng., an independent judging organization whose declsions arg
final All prizes will be awarded and winners will be notifked by mail. One prize

B, o, e

wh
-

y-

Fishing Canada — Track the majestic
moose, greal bear or elusive mountain ram
l.':hdll-rrnﬁr. the glant lake trout or rlﬂhtillﬂ pike,
Your choice...they're waiting for you.

per Famiby. All applicable taxes are the sole reaponsibility of the pricewinmnerd.
Odds of winning depend upon the number of entres recelved

] Swacpsiakes open (o residents of United States of legal drinking age under
the laws of their hame state.

4. Employees and lamilles of Brown-Forman Distillers Corporation, s
advertising agenches, Marden-Kane, Inc,, liguor relallers or distribulars and
sales perannnel of whalesalers in states where prohibiied by law sre mol
ehigible to enter, Offer vold in Cabif., Ga., Ky, Kan., Mich,, Mizs., Mo, Okias.,
Penn., Utah; ¥a., Tex. or wherever prohibited or restricted by law All Federal,
state and local regulstions apply.

MO PURCHASE MECESSARY

T T e e PR Y A e e e b e
| Mall to:

Canadian Experience Sweepstakes
P.O. Box 49, Mew York, MNew York 10046

To win Bonus, also Fill this in:
The word CANADIAN appears __
on the Canadian Mist bottle labels.
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Cherches phus §4,000

e ——————
| EB - —— —--
Il.i s
pangs - 4

- (1 e —
: |:-| Mddireay

£ an | sppras ma te s sl |
T e R —
| priged: ehaiee of ghlm, | Ciy
| Brifskmy, undan sl o
I.-mnhu..un"pprm,u i

hiis 155

D i

| o S pEASERINT



CRTENING posT

Four-wheel-drive AMC Concord
Reports are that AMC will try to go
Subaru one better by offering a full-
time 4wd version of its compact Con-
cord, possibly by a year from now.
Several 4wd Concord wagons, using
modified Jeep components, are now
on test in the Detroit area.

Diesels in a “hold” position

While wvirtually every automaker,
both domestic and foreign, is work-
ing on diesel engines to help meet
future fuel economy mandates,
Ward's Engine Update reports that
GM, for one, appears to be delaying
the OK for its divisions to go ahead
with proposzed diesel projects. There
is some interdivisional rivalry in-
volved, since Chevrolet, Buick and
Cadillac all hope to join rival Olds-
mobile as diesel manufacturers. But
the largest uncertainty seems to
center around health concerns and
future diesel emissions regula-
tions.

In the meantime, Mercedes-Benz,
which plans to have diesels in 60 per-
cent of the cars it sells here this
year, is offering a Directory of Diesel
Fuel Stations listing more than
13,000 places in the United States
and Canada, where current oil-
burner owners can fuel up. A copy is
supplied with each new diesel Mer-
cedes car, but it's much cheaper to
order one for $2 from Mercedes-
Benz of North America, Box 250,
Montvale, N.J. 07645.

Pontiac and Ford turbo plans

GM's Pontiac Div., worried about
losing the high-performance image
of its hot-selling Firebird TransAm,
i planning to offer a turbocharged
301 Firebird engine next year when
the 400 V8 will be serubbed due to
fuel economy regulations. Pontiac
apparently feels that turbo VE8s
make more sense than turbe Fours
since the added cost is about equal,

Chrysler 300 lives again! It's not a 300-
horse Hemi like in '55, but this 1979 Limited
Edition hardtop, now in Chrysler show-
rooms, brings back fond memories of
American stock-car racing'’s early days.

and potential four-eylinder buyers
who want more performance can opt
for larger engines instead.

Ford, however, is taking the oppo-
site tack. Plans there call for in-
creased availability of turbocharged
four-cylinders, including possible
Ford-built units for '81 1.6 and 1.3-
liter engines. This will give Ford
amall-car customers the opportuni-
ty to have four-cylinder economy
along with V8 or VE-type power on
demand.

Mustang Indy pace car

For the 11th time since 1932, Ford
Motor Co. has landed the Indianap-
olis pace car assignment, this year
with a specially modified 302 VB
Mustang hatchback coupe. Aerody-
namic spoilers front and rear, a T-
roof, special grille and hood scoop
and orange/red lettering and decals
on a black-and-silver paint job iden-
tify the pace car on the outside. Its
chief interior feature is a set of ex-
cellent Recaro seats (in black-and-
white checks) with adjustable back-
rest angle and thigh support.

Specially prepared Mustang will pace the
33 starters in Indy 500 on May 27.

A modified automatic transmis-
sion is coupled to a heavy-duty 302
with earlier 351 (Windsor) heads;
special, larger valves; 1970 Boss 302
forged steel erankshaft and rods:
four-barrel carburetor and high-rise
aluminum intake manifold. Brakes
and shocks are also beefed and spe-
cial tires are fitted on the TRX alloy
wheels for the 100-plus-mph speeds
necessary for Indy pace-car duty. A
limited number of dealer versions
will get the neat seats and the
graphics, but a sunroof instead of
hatches and a standard (smog-legal)
302 VB with Ford's four-speed manu-
al transmission.

CAFE blues

Even while NHTSA is seriously con-
sidering raising its CAFE (Corpo-
rate Average Fuel Economy) re-
quirement from 27.5 to as much as
30 mpg for 1985 and beyond, trou-

bled automakers already are pressed
to meet the 19-mpg 1979 average,

Sales-weighted, computer-moni-
tored fleet averages are raising
sweat on legions of auto-executive
brows as buyers continue to prefer
low-mileage big cars over fuel-effi-
cient amaller ones. Ford is hovering
dangerously at 1%mpg (even 188
mpg at year's end could bring $2.56
million in fines) because its mam-
moth 12-mpg Lincolns are selling
well and 22-mpg Pintos are not. GM
reported a 19.2-mpg average as of
late November and is taking steps to
get back into safer territory (disecon-
tinuing the 302 V& option in Pon-
tiac's subcompact Sunbird and
phasing lock-up torgue converter
automatics into some intermediate
models at midyear, for instance),
Chrysler and AMC are better off, at
20 and 20.1 mpg, respectively.

This will have far-reaching effects
on the cars and powertrains vou and
| can buy as requirements get more
stringent in years to come, Larger,
“family-size" cars and VB engines
will be in short supply and priced at
& premium to discourage potential
buyers. Ford already is charging
over $500 for its optional 302 VB in
Fairmont/Zephyr and Mustang/Ca-
pri, for example,

Meanwhile, Chrysler has said that
it can't modify its light trucks fast
enough to meet the 1981 truck
CAFE requirement of 18 mpg for
two-wheel-drive models, and has pe-
titioned NHTSA for relief. Small-
volume importers, such as Rolls-
Royee and Ferrari, have been ex-
empted from passenger-car CAFE
rules, but larger foreign makers
have to meet the requirements.

If you think emissions and safety
regulations have created a lot of
hassles, stand by for CAFE conster-
nation. You ain't seen nothin' yet! PM
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Quick-Change Artist.

When it comes to all-around
performance, nobody oul-performs Suzuki.

Case in point:

The TS Dual-Purpose Bikes.

These well-built machines are ideal for
families who enjoy riding around town or the
toclies. Because all four (Ts-100, 125, 185, 250) g
are easy to ride, easy to service and all are
easy on the family budget

And, of course, all are equipped to
handle open roads or open spaces with ease

For instance, each is powered by Suzuki’s
proven Power Reed™ engine. Which delivers ;
srmooth power for street cruising and low-end
power for mountain climbing.

Other nedat features include adjustable
laid-down rear shocks, tucked-in exhaust pipe,
primary kick starting and street-legal lights
and instrumentation. Also, the TS-185 and 250
now corne with leading-code longer-travel '
front forks for better control,

So you see, these bikes are built to go '
beyond the call of double-duty -\ G‘ .

Now you know why the TS Dual
Purpose Bikes are among the world's
great performers '

Ride with care: wear protective gpparel and help protect the environment Member Molorcycle Safety Foundation., /



ERS' CLINIC

HOMEOWN
QUESTIONS ANSWERED

Condensation in insulated glass
Over the pears condensation has
formed between the sheets of glage in
my double-insulated sliding glass
doors, Upon dismantling the doors [
Jound that they are sealed at the
edges, Can they be separated so that
they can be eleaned on the inside,
then reasgembled? —Marvin Blu-
menfield, Aberdeen, NJ. and Elias
7. Papadeas, Central Islip, N.Y.

Afraid they ecan't. These glass
units are sealed at the factory. They
have a double-seal construction sys-
tem with dry air between the panes
to reduce air-to-air heat (or cold)
transfer. Your “seal” is obviously
broken, allowing moisture and dust
particles in the air to accumulate on
the inside of the glass. See Home-
owners’ Clinie, Apr, '78, for more in-
formation.

Flexible drains

Each time 've installed a new lava-
tory gink in my home (three to date)
I've run into the same problem: The
drain lines are never in line. There
are flexible and bendable water sup-
ply tubings available, but 've never
geen a flexcible drain pipe to make my
inastallation easier, Seems like an
easgly invention.—Jt. Marron, Point
Lookout, N.Y,

There is such an item on the mar-
ket. The flexible, acid-resistant line
ig made of polypropylene, It fits the
standard sinks and traps. The mak-
ers say it works even if the drain and
trap are up to 2 inches out of line. As
the lexible section is kept to the ver-
tical piping, it should not collect de-
bris in its corrugations. Known as
Flexi-Drain, it is manufactured by
Webstone Co. Ine., 38 Harlow St.,
Worcester, Mass. 01605,

Warmlng cold concrete floors

My condominium has conerete floors
and ceilings which are difficult to
keep warm in the winter, What can [
dof —George Bolognese, Staten [s-
land, N.Y.

Conerete will always be cold to the
touch when it's protected from the
sun. There are methods of heating
concrete floors and ceilings, but
they are buried in the slab at the
time of construction {either hot wa-
ter in copper piping, or electric heat
cables are used). Heat cables can be
fastened to your ceilings and plas-
tered over, but as you already have
a heating system, this would be im-

practical, and your floors would still
be cold. The only solution to the
problem that I know of would be to
cover the floors with padded carpet-
ing. That would surely help.

SERVICE TIPS

= The Dolin Heat Reclaimer uses the waste
heat from your burned furnace fuel that
normally goes up the flue to the outside air.

DIRECT HEAT TO
SELECTED ROOMS

-

HEAT E-ﬁEEMENT./
PLAYROOM, WORKSHOP

HOT
FLUE
GASES

FURMNACE "l, -~
OR WoOoD

BURNING
S5TOVE

AIR AT
ROOM
TEMF,

Jll.r

Heat reclaimar is installad in the Hue.

Basically, it is a self-contained heat ex-
changer which conducts the flue gases
around many tubes, heating them. Air from
the room is drawn by an electric blower, run
through the hot tubes and discharged back
into the house as warm air. The motor Is
thermostatically controlled. The manufac-
turer claims savings of fuel costs up to 23
percent, and that the device doesn't restrict
the flow of gas through the flue, as long as
the heat exchanger is cleaned periodically.
The maker also recommends installation

Do you have & home maintenance or repair
problem? Sand It fo  Homeowner's Chinig,
Popular Mechanics, 224 Wast 57th 5t, New
York, MY. 10019. Lettars cannol be an-
swered individually, bt problams of wide in-
teres! will be oiscussed in this column. For
more home rapair and mainfenance halp,
get PM's Home Care Guide, $4.95 posipaid.
Send order(s) to PM, Dept HCG, Box 1014,
New York, N.Y. 10079,

by a licensed heating contractor. Be certain
to check with your local bullding depart-
maent to determine if it permits the use of a
heat reclaimer unit. For more information
write: Dolin Metal Products Inc., 475 Prasi-
dent St., Brooklyn, N.Y. 11215,

= Many homes built in the mid '60's were
wired with aluminum because copper was
in short supply. In recent years, several
home fires have been blamed on faulty alu-
minum wiring. A federal court and the
CPSC (Consumer Product Safety Commis-
slon) can't even reach accord on what, If
any, danger exists. i's not our intent to be-
come embroiled in the controversy, but
here are some facts you should be aware
of before you rewire:

Aluminum wire is used by many power
companies to service homes. Usually a No.
6 braided wire is used, but size may vary.
The coefficient of expansion for aluminum
is much greater than for copper, brass or
steel. When the metals experience a tem-
perature change (from loading), aluminum
wire expands and contracts more than
brass or steel, thus terminal connections
loosen more easily.

Any loose connection—copper, brass,
steel or aluminum—will arc, creating a fire
hazard. Aluminum oxidizes much more
quickly than copper, causing a "shell” to
form on the wire, building up resistance
and possibly overheating.

These are only a few things to consider. if
you have a totally aluminum-wired house,
don't panic. Discuss these points with a re-
liable, licensed electrician:

1. Feeder lines should be disconnected,
cleaned and coated with oxidation inhibitor
made cally for this. Terminal lugs
should be thoroughly tightenad.

2. Depending on amperage, aluminum
wire is usually required to be one size larg-
er than copper to match conductivity. Make
sure your wiring is the proper size.

3. Make certain all receptacles and
switches are marked CO/ALR (copper alu-
minum revised). if so, have your electriclan
check for tightness. If not, replace.

To verity the type of wiring you have, turm
off power to an outlet box, remove and In-
spect the receptacle. i your circuits are alu-
minum, have at least the above three items
checked. f your circuits are copper and
your home is about 15 years old, you
should clean the feeder line. ™
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1979 Coachmen,
The Name To Remember
In Recreational Vehicles

There's a lot of excitement in the
Coachmen lineup of new 79 recre-
ational vehicles. RVs that you helped
design. Your RV needs were detailed
in an extensive consumer “livability”
study; owners told us what they
liked and disliked about RVs, as well
as their eating, sleeping and traveling
needs. The result? Recreational
vehicles that give you a great sense of
“fitness", of comfort with good taste
and the reliability of quality
construction.

Coachmen offers dozens of family-
pleasing floorplans. From the Deluxe
line of Travel Trailers, QuinStar 5th
Wheels, Leprechaun Mini-Motor
Homes and Class A Motor Homes, to
the economical Cadet Travel Trailers,
5th Wheels, Mini-Motor Homes and
Truck Campers. The entire '79 line
has been redesigned, including the
versatile Travel Vans and Van
Campers and the easy-towing
Camping Trailers.

Stylish and aerodynamic exteriors.
Colorful and easy-to-care-for in-
teriors. Models that let you see the
wide-open spaces outside while
enjoying the wide-open spaces in-
side. Comfortable and efficient
kitchens, remarkably roomy baths,
lights where you want "em. Plenty of
outside and inside storage. Top brand
name appliances and components.
And all Coachmen recreational vehi-
cles are backed with famous “Buck
Stopper” service from dealers all over
North America.

Write today or visit your local
Coachmen dealer—he’'s in the Yellow
Pages. And take a look at the recre-
ational vehicles designed the way you
want them. Coachmen for 1979—The
MName To Remember in recreational
vehicles.

Deluxe Travel Trailer

Cadet Travel Trailér

——

3;%: Coachmen
K & Recreational Vehicle Company

P.O. Box 810  Dept. PM-3
Middlebury, Indiana 46540

Deluxe Travel Trailer & Travel Van




Energy-saving
lighting control

ECALO control unit (left) is said to install in less than 10 minutes. Fiber optic bundie (right) senses ambient light.

Rockville, Md., firm is market-

ing a fluorescent-light control
system claimed to reduce electricity
consumption about 50 percent.
ECALO, an acronym for Energy
Conserving Automatic Light Qut-
put, uses integrated circuitry to
control the lights. A fiber optic bun-
dle allows a photodiode to compare

ambient light with a preset, variable
reference level. Thus, if light coming
through office windows brings the
total light level above the reference
level, ECALO reduces arc current
in the bulbs until the reference level
is reached. The regulating unit, in a
40-watt ballast can, mounts inside
a lighting fixture's ballast housing.

ECALQO was developed by Don F.
Widmayer, president of Controlled
Environment Systems, Ine. He says
lower power use and air-condition-
ing load (dimmer lights produce
less heat) are prime sources of sav-
ings. Bought in volume, a four-lamp
controller costs about $20.—Tom
Salagian

Easco puts it all together, or takes it
all aparté.s;mth ease.

If you've ever tried to tighten
handlebers, take the back off a TV
set, or put a bed frame together
with a pair of pliers, then you
know how much time and grief an

Easco socket and wrench set
can save you. There are doz-

ens of jobs around the
house you can handle
with ease with

Easco, Easco

makes one of the
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Honda portable
generator
stnles Mt. Everest
without skipping
a beat.

When you set out to climb a
30,000-toot mountain, you can't take
a lot of stutf with you. Food, clothing

ond a few necessary tools to get
the job done

One thing the American Bicen-
tennial Everest Expedition had
olong was a Honda EM-400 portable
generator, At the 18,000-foof base
camp, the little Hondo put out
dependable power for charging
batteries, running a soldering iron
even powering the radio to keep up
vital communications

The EM-400 puts out 400 watts
(max. roting) of AC power; it'll power

small tools and accessories around
the home or compsite. It also puts
out 12 volts of DC power, so it will
charge your car battery as well
It's simple to use; the quiet Honda
engine 15 o four-stroke design so
you never have to pre-mix fuel. And
ot o mere 39 pounds, it's easy to
store ongd move

Check out the Honda EM-400 ot
your Hondo generator deoler todoy
Its @ nice companion to have,
whether you're climbing a mountain
or just getting the odd jobs done
at home

r j [‘% F‘ r’ﬁ; or_
GEHEMTORS

Far the Honda denler neareil paw, all I‘-'rh |m| lﬂll-'S'JI'I el
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Marked filters save time

[f yvou use an enlarging meter and
poly-contrast paper in the dark-
room, you know you must reset
the meter's ANSI rating (similar
to film's ASA rating) each time
yvou change filters. To help re-
member which rating goes with
what filter, use a label maker to
mark each filter.—Tom Bonner

: Blanket endorsement

If vou have one of those space-age
reflective blankets for camping, it
can do double duty as a photo re-
flector. Outdoors, use it to soften
shadows. Indoors, with flash or
flood lighting, it works as well as
a special photo umbrella—and
costs much leas.—Bob Berger

Switch doubles timer utility

“"FOCUS ON"

MEW EWITI:H—-Q SWITCH

WIRE TD
BE DELETED

S0CKET
EMLARGER SOCKET

An on-off switch added to vour
darkroom timer lets you use it for
developing, as well as for enlarg-
ing. Mount a 2-amp. single-pole,
single-throw toggle switch on the
timer housing and disconnect
wire leading from enlarger socket
to the “focus on” switch. Attach
this wire to a terminal of the tog-
gle. Run a wire (No. 16 minimum)
from other terminal to enlarger
socket.—John A. Kirwin
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automatic garage door opener system by Alliance

Genie opens the door at a touch
of the button! And when you're
safely inside, Genie closes
the door and turns off the
light. Only Genie has
L CRYPTAR® Il Digital Con-

Sl iyitrols, o 000 codes

available. And SEQUENSOR?
the computer-controlled brain

that handles 22 functions
with error-free precision
and solid-state reliability.
Isn't it time you owned a
Genie?

ANGE Manufacturing Co., Inc., Alliance, Ohio 44601

. ANORTHAMERICAN PHILIPS COMPANY
d . Maker of the famous Antenna Rotator . Alliance Tenna-Rotor®. .. "TV's Better Color Getter!”
y - Benie= Alliance, Cryptar* and Sequensor® ae registered trademarks of The Alliance Manufacturing Company, Inc.

£ 197TH Tha Alllarice Mig Co
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]
AWM FM stereo with
Sbunction digual display

Our
automotive
sound specialists have spent
yvears designing Deleo-GM
sound systems specifically for
new GM cars, Resull: an
ear-pleasing sound—the
"Delco-GM sound.' A sound
quality that is simply
sensational,

So-wheti it's time to order
that beautiful new GM car,
specily—by name—a
Delen-GM sound systam.

See your Chevrolet, Pontiac,
Qldsmobile, Buick or Cadillac
dealer for model availability
of Dalco-GM sound systems.

Yeur new GM car and
Delco-GM sound systems—
made for each other.

Delco Electronics Division
General Motors Corporation

Wy o

——

| varied virtually

Is this thebicycle of thz future?

It looks like an ordinary bike, but plastic shields for pull rods tell you it's a BioCam.

HIGH RATIO

OSCILLAT
" i POSITION

MOTI
OnN \.\.
\'\
OSCILLATOR _.:_“."

LT

PULL ROD

REAR-WHEEL
SPROCKET »,

LOW RATIO
POSITION

CaM
FOLLOWER

CAM TRACK

he makers of the BioCam bicyele

think they have built a gear-
ghifting device superior to the de-
railleur,

On the BioCam, the rotary motion
of two cams is converted into the re-
ciprocating motion of two pivoting
arms (gee diagram). The arms pull

rods and chains that pull ratchets to

drive the bike. “Gear"” ratio can be
varied by moving the rods up or
down on the arms; up for higher,
down for lower.

BioCam's inventor, L.G. Brown,
makes several elaims for the new
drive. He says it is 26 percent easier
to pedal because it allows the rider's
legs to rest a bit during each revolu-
tion. Brown also asserts that Bio-
Cam provides a much wider gear-ra-
tio range and requires less mainte-
nance. Further, the ratios can be
infinitely within
the range, and can be changed while
moving or at a standstill.

On a test ride, pedal action felt
funny at first, but the drive worked

28 POPULAR MECHANICS

Schematic shows BioCam
drive operation. Cam follower
rides cam track, moves oscil-
lator. Oscillator and pull rod
pull chain. Chain pulls ratchet
aprocket to drive bike.

pretty well, At a stoplight, a push on
the shift lever gave a nice low gear
from which to start off again.

There were problems, though. The
bike weighed about 32 pounds, de-
spite a lightweight frame,. The pear-
shift was difficult to move, and the
hike made an awful whine when in
motion, It can't be rolled backward,
and pedaling backward moves the
bike forward,

Brown, when told of these prob-
lems, said production models will
have stronger ratchets that will en-
able the bike to roll backward and
eliminate the whine. He said the
new shifter will be sasier to move.

BioCam, which should be avail-
able soon, will eost about $7560 in a
deluxe version. Unfortunately, the
drive is not available for retrofit be-
cause the BioCam frame requires a
special bottom bracket for the cam
mechanism. BioCam is manufac-
tured by Facet Enterprises, T030
South Yale Ave., Tulsa, Okla. 74136,
—Tom Sahagian
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America’s best-selling wagon.

The New Chevrolet Wagon enters rary styling to plenty of practical room.
1979 with two big years of experience There's a convenient three-way
and success behind it. It looks as new door-gate, a four-foot-wide cargo area
and contemporary today as it did the and even two lockable rear storage '

day it was infroduced. areas. Plus more.
So it's easy to understand why it's the Now's the time to make The New
best-selling wagon in America. Chevrolet Wagon your Chevrolet wagon.
The New Chevrolet offers the kind of  Talk to your Chevy dealer today about
features people need and want ina buying or leasing the wagon America

wagon. Everything from frim, contempo-  has driven to the top. The New Chevrolet.

P

| 87 Cubic Feet. Takes loods up fo 4 feet wide  Three-Way Door-Gate. Opens like areguiar  Exira Storage. 2 cubic feet of corvenient sice-
through the rear opening. And withthe rear seat  door, o the glass slides down for a reach-in compartment storage, plus bullt-in ulility rays
down you get 87 cubic feel of cargo area, ‘window. The rear door also folds down., for avariety of llems,

. ' i = pet® 3}
Underfioor Storage. On 2-seat models, 8.0
cubilc leet of lockabie storage under the rear
cargo floor (less on 3-seaf models).

-
hﬂ
Push-Button Seat Conversion. Arouchof o

button folds the second seal down. A fingerip
conirol iowers the available third seat.
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CAPSULE REPORTS ON NEW AUTO

PRODUCTS

Ventipane locks

If your car has front-quarter panes
without the little lock buttons (as
does my 1967 Camaro), you might
think about investing in a set of
locks.

Trans-World Imports markets a
set for $7.50 that slips onto the trail-
ing edge of the pane. A hinged clamp
then locks the vent firmly to the

New lock secures front ventipanes.

window's upright stanchion. The
clamp is easily released whenever
you want to open the ventipane.

Unfortunately the lock didn't
work on my Camaro because the
glass is curved, But it works fine on
cars with straight side windows. |
bought these locks from my local
Chevrolet dealer, The 1.8, distribu-
tor is Trans-World Imports/Exports,
Box 2123, Toluea Lake, Calif.
91602.—M L.

Gasoline dryer

If you're plagued in wintertime by
water and condensation building up
inside your gas tank, you'll want the
insurance of a fuel dryver.

Prestone makes one ealled Prime,
Among its benefits: [t removes mois-
ture from gaso-
line and diesel
fuel and stops
carburetor icing.

Prime's 60-per-
cent  methanol
content absorbs
water to make it
“hurnable.” Most
gas stations car-
ry Prime; recom-
mended price is
Prime your tank. 656 cents.—M.L.

Cracked-battery
sealer

If your car bat- §
tery develops a
split seam, loose
post, or cracked
case, you don't
have to junk it.
You can now seal
it with a new
product from
Qualeo.

Instructions
say to first stop the leak by tilting
the battery or by carefully draining
the acid into a glass container. The
erack has to be clean and dry. Then
open up the seam so you can squeeze
a poodly amount of sealer down into
it.

Trowel lightly with a screwdriver
and let the compound harden over-
night. That's it—your battery's as
good as new,

Qualco's Battery Leak and Crack
Repair costs §1.19 at auto stores or

Battery sealer ex-
tends battery life.

from the manufacturer, Qualco
Products Co., Fanwood, N..
07023.—M.L,

Tiny battery tester

I've owned a battery hydrometer for
vears. And for years it's lived in my
garage. Which is usually where my
cars aren't when their batteries got

slugrish.
Now there's a tiny hydrometer
that's inexpensive and small

enough so [ ean buy one for each ear,
to be kept in the gloveboxes, ready
for use, It's the Hydro-Mite tester,
costing £1.59 and smaller than a
ballpoint pen.

Its plastic cap and unbreakable
case guard against leakage. The Hy-
dro-Mite uses three colored balls to
tell the battery's condition. It's
available at most parts houses or
from the maker, Thexton Manufae-
turing Co., Minneapolis, Minn.
55485, —M. L.

Tiny hydrometer can fit in the glove box.

Need a nut?

How long have you been procrasti-
nating about getting organized? It's
not easy to get it all together, but if
vou want to get a fresh start, or if
yvou're just starting out with a new
garage workshop, consider getting a
2100-piece assorted nut and bolt kit
from J.C. Whitney. You can select
either an SAE or metric-size kit that
contains screws, washers and cotter
pins, as well as the nuts and bolts,
and all are zinc-plated steel. A kit is
$19.95, plus $3.70 postage and that

S8 2 o 2N
Nut-and-bolt kit keeps you organized.

includes the enameled steel cabinet.
J.C. Whitney & Co., 1917 Archer
Ave., Box 8410, Chicago, 111, 60680.—
JALL.

Emergency stick-um

Epoxy gum dries hard for quick fixes.

[t's a sophisticated, space-age ver-
gion of the old chewing-pum trick.
Permabond calls its emergency road
repair kit “Epoxy Strips,” and it
should be in every glovebox. When
vour radiator springs a leak, or
worse yet your gas tank, just take
the two strips in the kit—one black
and one white—knead them togeth-
er until the mass is gray and stick it
over the leak. A kit is $1.79. Perma-
bond International, 480 South Dean
St., Englewood, N.J. 07631.—B.H.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous toYour Health.
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NEW NOW

forhome and shop
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A. The DeWalt Powershop Model 7730 is a
10-inch radial-arm saw with a 2-hp motor. It
features a roller head with four ball bearings,
single-handed yoke-clamp and bevel handles,
and a cast-iron arm. The saw has a manual
brake and upper and lower blade guards.
Measurement scales are in metric and English
units. Almost all DeWalt attachments can be
used with the 7730. It's about $300, including
how-to book, from DeWalt Div., Black & Decker
Manufacturing Co., Lancaster, Pa. 17604,

B. i you already have a table saw, consider
parking this G-inch jointer alongside it. Rock-
well's Model 6 has a 7000-rpm motor with life-
ime lubricated ball bearings. lts cutter head is
the two-knife, cartridge type with high-speed
steel knives. The fence tilts from 45° in
fo 45" out with positive stops at 45° in, 90°
and 45° out, and adjusts inward over the table
for small work pieces. Safety features include a
special switch and a guarded cutter head.
About $290 from Rockwell International,
Power Tool Div., 1755 Lynnfield Rd., Mem phis,
Tenn. 38138,

C. X-14 Instant Mildew Stain Remover sup-
plants messy, inconvenient and ineffective
mildew cleaners, the maker claims. It's said 1o
ramove stains in seconds from bathroom tile
grouting, vinyl car roofs, boat equipment or
anywhere else mildew may form. A pint bottle
is $2.50 from White Laboratories Inc., Box
15335, Orlando, Fla. 32808

D. The Chiet Pro Pump can emply a swim-
ming pool, irmigate farm land or pump out &
fiooded basemant at a rate of up 1o B400 gal-
lons per hour. Use of fiberglass-reinforced
plastic in the pump housing contributes to the
unit's light weight of 41 pounds. The self-
priming centrifugal pump is powered by a
single-cylinder Clinton two-stroke engine and
has a head lift of up to 78 feet. The cost is
about $260 from Clinton Engines Corp., Clark
and Maple 5ts., Maguoketa, lowa 52060.




Since Columbus first came ashore
here, sailing men have been littering the
brilliantly blue Bahamian waters with
shipwrecks. Some carried treasure, some
crowned heads, But the strangest of all
carried a train.

Hell for ships, heaven for divers.

The train lies off Eleuthera’s northern
tip, scattered on Devil's Backbone Reef.
At least six wrecks are strewn here: a
diver’s paradise, we thought, and a per-
fect placeto hide a case of C.C.

We headed for Romora Bay Club on

Harbour Island. The club could provide
us a launch and guides to explore the

This s exactly where the case ligs,

reef, Nearby Dunmaore Town could offer
Bahamian entertainment, complete
with Canadian Club. But no one could
provide us with a reliable story of how or
when the train had sunk on the reef,
Seek groupers, and bring muscles.

We combed Devil's Backbone till
we found a devilish place to hide our
Canadian Club.

To raise the C.C., yvou'll need scuba
gear, guts and muscle: it weighs 200
pounds, Start where a ‘dinner boat”
went down on Devil's Backbone. Follow
a channel across the reef to an old Ward
Line steamer wreck (try this only in
bright sunlight or you'll lose vour boat).
Take a bearing from its bow. Not more
than 200 vards along, where the reef
slopes into deep water and a big Nassau
grouper lives, we sunk the watertight
case of Canadian Club.

May your seas for the search be as
smooth as our whisky. Note: nonswim-
mers may discover their own Canadian
Club adventure at bars or local package
stores by just saying “C.C., please!”

stran
GFCan.%el:tn Club.

shi
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“The Best In The House""®
is even better in the Bahamas.




Itsalotof
great vacations.
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| Whatever kind of vacation you're locking

I for, you'll find it in South Carolina.
And to help you plan your vacation, we'll

I send you the new South Carolina Trip Kit—

free! It'll tell you abour things to doand )

| places to stay. And there are maps to show

| you how to get there once you get here.
Wherever you go in South Carolina, |

| you'll find a lot of great vacations. Just

| clip the coupon to find out how they

I can .*a" bﬂ YOUrs.

|

|

|

|

|

FREE SOUTH CAROLINA TRIP KIT

Mame il
Address
Ciry State Zip

South Carolina Division of Tourism, Room 668, Box 78, Columbia, 5.C. 29202

HINTS
FROM READERS

when it grows young

Oldsmshibe Cutliass

look young and run young.
Because fough maintenance
standards keep them in top condition. Many are tested by Autosense
the computer that checks over 80 critical maintenance functions.
Now you can buy a car like this as an Avis Young Used Car. Most
include a Limited Power Train Warranty, honored from coast to coast,
and good for 12,000 miles or one year, whichever comes first
Outstanding selection of 78's available
nationwide. (And, at some locations, 2-
and 3-year-old cars that were on Avis
leases.) Lots of options: air conditioning,
power brakes and steering, automatic

transmission, radios and more.
Plus reasonable prices. \bungllsedCars.

Autosensg is o trademark of Unlied Toechnaodogies Comp
Copyrght &0 1978 Avis Bont A Car Svsiem, Ine

AV/IS

For nearest location,
call toll free 800-331-1212,

You can buy an Avis car

Paint roller is garden tool

3
)

A discarded paint-roller handle is
a useful garden tool. Cut the met-
al handle rod 2 in, past the bend
and flatten the end. Use it to
weed and break up soil.—FEarl T.
Richardson

Cardboard backs wall repairs

cARDBOARD  PLASTERBOARD WALL
DISC IFRONT EU!FME.'.,»._

HOLE
REPAIRED

c WITH JOINT
| COMPOUND

GLUE

Cardboard glued behind a hole in
plasterboard provides a backing
for repairs. Cut cardboard larger
than the hole, apply glue on the
cardboard edges and push a
serew into the center. When glue
is tacky, roll cardboard in a cone
shape, slip it through the hole,
and, pull back, When glue is dry,
remove the screw. Then spackle
the hole.—H .E. Moody

Electric motor carrier

g—

A car battery carrier can double
as an electric motor carrier.—
Ken Patterson
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NRI can show you how
to make money

repairing small engings!

There’s plenty of opportunity for

emanw
tillers, out

snowmobiles a

canservic

mowe rden tractors,
rs’ﬂard:, mope ‘

nd the like.

There're 50 million small engines out
there, and many are waiting for qualified
servicemen to fix them. NRI can give you
the training you need to cash in on this
opportunity, and you learn at home in your
spare time, al your convenience.

Exclusive!
Build Engine as You Learn

You learn by doing with NRI “hands-
on” training, Only NRI gives you all the parts
and training vou need to actually build a 3 1,/2
HP Clinton 4-cycle engine and learn from the
inside out as vou progress. And your training
includes real pﬂ,&m’mmf tools, including an
inductive tachometer, volt-ohm meter, torque
wrench, valve spring and ring compressors,
 full set of quality wrenches and more. .. all
to equip vou for learning and earning.

Choice of Two Courses

NRI's basic course puts special em-
phasis on lawn and garden equipment, and
teaches you the theory and practice of igni-
tion, lubrication, cooling and starting systems.

Its 30 "hite-size”
lessons concentrate on
one subject at a time
to let vou move at your own pace,
give vou greater clarity and faster learning,

The same teaching techniques give you
advanced training in the 45-lesson master
course, .. training in the repair and servicing
of & wide range of other motors including
generators, industrial equipment, even
motorcycles. You learn to service electrical
systems, transmissions, clutches, power ke
offs, and mare,

More Training, More Value
America’s oldest and Largest home
sy techinieal school, SRI has trained over a
million students. And this experience means
that vou get the most in practical, effective
training for vour dollar. You get lessons

ds, motoreycles

developed and tested by professional educa-
tors. ..expert help from instructors assigned

| to your course...a full set of quality tools

.a complete, working engine that you build
yourself.... the best training and value for
your money

Find out for yoursell how much NRI
training can do for you, Send for the free
catalog with all the facts and descriptions
of every lesson. No salesman will call, Get
started on your future today! 1f rd has
been removed, write to address Elnw.

Other income opportunities from NRI.

Auto Repair

America’s winningest stock car
. racer sis, “If you really want to learn
~ how to repair cars, NRI is best” In-
cludes professional tools like ignition
analyzer scope, diagnostic engine ana-

lvzer, timing light, case hardened
wrenches, and much more, Basic and
advanced courses. Check posteard

for eatalog,

Air Conditioning/
Refrigeration/Heating
including Solar Technology

Gets vou into a wide-open, fast-

growing area with practical training
that includes lessons on solar heating, heat
pumps, elc. Course is complete with profes-
sional tools and window air conditioning

unit for demonstration and troubleshooting

practice. Two courses, with Master Course
including optional training at York Institute
Resident School at no extra charge. Check
card for catalog,

Electrical Appliance
Servicing

Good appliance repairmen are hard 1o
come by. NRI trains you for your own full or
part-time business in fixing evervthing from
toasters to refrigerators and freezers. Step-by-
step training includes professional appliance
tester for fast troubleshooting, Check card
for catalog,

NRI Schools
McGraw Hill Center for
Continuing Education
1039 Wiscansin Avenibe
Washington, 1.0 20016

i
Hill™
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PM EXAMINES PRODUCTS AND SERVICES

Heavy-duty grinder

The Packard Industrial bench
grinder is an all-ball-bearing, Y¥-hp
hermetically sealed capacitor mod-
el. It features precision balanced 34
x 6-in. wheels and a 110-volt, 3450-

=

Tool easily converts to buffer, polisher.

rpm single-phase motor. The tool-
rest is fully adjustable. The grinder
is available for $569 from the Pacific
Freight and Salvage Co., 12561 Sati-
coy 8t., North Hollywood, Calif.
91605, —J.P.

Manual tap

New tapping accessory for drill
presses or lathes threads drilled
holes manually at one machine loca-
tion without vour having to move
the workpiece. It doesn't require a
stand or guide, used with conven-
tional hand-held tap wrenches, The
centerline of the tap and the drilled
hole are identical, since same spin-
dle is used for
both operations,
Tap makes it eas-
ier for novice to
produce accurate

Lathe or drill-press
chuck is wused to
~ guide, support and
malintain  alignment
while tap Is being
turned by hand.

threads with less chance of breaking
the tap. Tool No. 176 (No. 0 to 14 in.)
and No. 276 (No. 12 to ¥ in.) are
$10.75 and $13.90 respectively. From
The Walton Co., Drawer 10289, Elm-

wood Dr., West Hartford, Conn.
06110.—J.P,

Fine turning tools

Greenlee's  well-balanced lathe-

turning tools are fashioned from
high-carbon steel, tempered to 62
Rockwell hardness. The set includes
a Y-in. and Y-in. skew, a ¥%-in. dia-
mond point, a Y%-in. round nose, 4,
L and 34-in. gouges, and a Y%-in,
parting tool. The handles, made
from hard maple, are hand-finished
for comfort and shaped for sure con-
trol. The overall length of each tool
is about 18 in. The matched set costs
£91.556 from Greenlee Tool Co., 2136
12th St., Rockford, I1l. 61101.—H.W.

[R————

- i

Handy reference booklet, Woodturning
Hints, includes tips on tool care and use.

Spout with automatic stop

Saf-T-Spout adapts to 1% or 1%-in.
standard gasoline-can threads and
virtually eliminates gas-tank over-
flow. Operated with the gascan vent
closed, air iz only allowed in tank
through the spout. This arrange-
ment allows fuel to flow until the
fuel in the tank reaches the level of
the spout. When you release the

Spring-loaded valve in
spout halts fuel flow
“when tank is full.

pressure on the spring-loaded tip,
the valve is closed and further
flow is prevented when you remove
the spout.—J.P.

Drives socket in close quarters

Tight Spot ratchet wrench is similar
to a standard -in.-drive ratchet,
but with one major difference. When
stroke is limited by an obstruction, a
lever on wrench flips out and can be
squeezed to drive socket. £19.95
postpaid from K.P, Enterprises, Box

Lever can deliver torque of 450 in.-Ibs.

15603, Lakewood, Colo. B0226. In-
cluded with the wrench is a Ye-in. bit,
which inserts on either side of the
rachet body to reverse the rateheting
direction, plus a %-in. adapter when
requested.—J.P.

I you'va come across a new product with
some special features, ket us know about R
Write to PM Workbench, Popular Machanics,
224 West 57th 51, MNew York, N.Y. 10018
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© 1978 B § REYMOLDS FOBACED CO

‘1 didn’t
sacrifice

g oreat flavor
to get
low tar?

“The first thing | expect from a cigarette is flavor. And

5;1[::\'-1.:“"[!'1!:1. Fit'l-.{ing T]'IH.T ma li)W"tﬂT ST'I.'IDI(E' W-ﬂﬂnlt casy.

“But then [ tried Vantage. Frankly, [ didn't even know

Vantage was low in tar. Not until [ looked at the numbers.

“Thats because the taste was so remarkable it stood up
to anything I'd ever smoked.

\ “For me, switching to
Vantage was an easy move to

make. | didn't have to sacrifice a thing.”

(Y but

Peter Accetta

Mew York Ciry, Mew York

~

il
i

FILTER 100's: 10 mg. "tar™, 0.8 mg. nicoting, FILTER, MENTHOL:
11mg. “rar”, 0.8 mg. nicotine, av. per cigarette, FTC Aeport MAY 78,

e e

Warning: The Surgeon General Has Determined | Regular, Menthol and Vantage 100’s.
That Cigarette Smoking Is Dangerous toYour Health.

MARCH 1979 a9



y y Wheel Horse

to mow the lawn.
All'10 acres of it”

"But that's not all. My Wheel Horse is a real tough 19.9 horsepower estate tractor, there's
do-everything tractor. From hauling sod to a Wheel Horse made to take on your job. Visit
moving shrubs. Tilling the gardens in spring or your nearest dealer and find out why you
pushing snow in the winter. can do it all on a Wheel Horse.

"When you've got a business like mine, your
customer depends on you for everything needed
to keep up their grounds. And that's the same

kind of dependability | expect from my Wheel
Horse. It's an investment | can trust.

Wheel Horse offers you a full line of quality
products. From our new riding mower to @

Youcandoitallona

515 W. Ireland Road, South Band, Indiana 46614,
{00} 00 11 Cticitven ‘el Borse denber Méleranodfoom Eebono: 13 10 bderch 35 1303 Olfer nod el o stivees ol hose Indana and oo of S Sesosin Bemirie ond Bennssbannn



your braking

by Bill Hampton

ow quickly can yvou stop your
motoreyele ? You don't know ?
Well, yvou're not alone. Although most
cyclists can tell vou their bikes' 0-to-60
times or top speeds, only a few know
just how many feet it takes to rein in
their steeds.
In faet, many bikers never really
master “braking” their bikes. One
reason is that they never learn how to

ARear brake pedal
should lie directly
under your sole. Set up
cable or rod with about

3 <inch free play to

use the front brake effectively. They
fear it. Yet, the front brake can pro-
vide up to 75 percent of a motoreycle's
atopping power. As long as the bike is
upright on a stable surface, you can
apply the front brake quite hard with-
out getting pitched over the handlebar.

Use the front brake together with
the rear brake, or you might prefer to
apply the rear brake an instant before

avoid riding brake. b

How to improve
technique

Front brake lever should be set up
80 it falls readily 1o hand. Keap
; cable lubed so two-finger
pressure is all that's

necessary lo
operate il.

i

the front brake. This action will help
astabilize the machine somewhat just
before the sudden transference of
weight to the front end when the front
brake is applied.

Downshiftquickly through the gears
as you brake, too. By doing so, you
take advantage of a third “"brake™:
engine compression—but this effect
is provided more strongly by a four-

(Flease fumn o page 42)




® Backed by 42 Lw_;d
years of successful ==
Associate Store experience.

* No contract or franchise fee
or sales royalty ever.

* Monthly hard hitting sales
circulars available.

® Extensive T.V. coverage in
most markets at no cost.

® Regular Western Auto truck
delivery to most stores.

e Customer credit financing
plan available for your
customers.

® Associate Store Owner credit
programs expand your
fnvestment dollars.

® Training in retail store
managemaent provided.

® Personal help through reqular
visits from Territory Sales
Manager.

® [nvestment varies with market.
Minimum $50,000.

® Stores available in many
towns throughout the United
States.

Fill in the coupon for more information.

&5

. Send to C. W, Beahm,
Waatern Aula

2107 Grand Avanua
Kanaas Clly, MO 64108
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IMPROVE BRAKING TECHNIQUE
{Continuwed from page 41)

stroke engine than by a two-stroker.
Keep that in mind if you awitch from
one engine to the other.

The idea behind braking is to stop
your two-wheeler in the shortest
distance possible—WITHOUT LOCK-
ING UP THE WHEELS! Once a wheel
locks up, it loses its gvroscopic sta-
bility, and its tire loses traction.
When it happens, the wheel speeds
up in relation to the rest of the mo-
torcycle,

Consider the front wheel: when it
locks up, steering control is lost, The
bike can drop quickly, If it does, you
have virtually ne chance for recov-
ery. And if it's the rear wheel that
stops turning, it also will accelerate
in relation to the rest of the motor-
cycle. Because the bike is “hinged”
at the steering head, the rear end
will double up or “jacknife.” It will
try to drive right by the rest of the
bike.

To regain stability and traction,
the wheells) must rotate. That
means petting off the brake(s) im-
mediately.

Adjusting the brakes

How effectively you operate those
binders depends a lot on how you set
them up. In other words, you should
set them up for easy, positive opera-
tion. Assume a normal seating posi-
tion. With your hand resting on the
handgrip, grasp the front-brake le-
ver. s it in line with vour forearm?
You shouldn't have to bend wvour
hand up or down to work the lever.
The forearm and hand should form a
straight line. If not, you can't oper-
ate the brake lever effectively,

Now, if you can't reposition the
lever-mounting clamp on the han-
dlebar, raise or lower the handlebar
until you arrive at the desired angle
for the lever.

Also adjust lever “play” to suit the
gize and grip of your hand. If you
have a small hand, you might want
to have the lever move about a third
of its total travel before it takes
hold. Too much play, however, may
allow the lever to bottom against the
handlebar during hard braking, re-
duecing the brake's effectiveness,

As for the rear-brake pedal, it
should lie directly under the sole of
the foot. Adjust the brake rod or ca-
ble so that the pedal will move about
34 inch before it activates the brake.
This will legzen your chances of *rid-
ing" the brake, should you uncon-
gciously bend your foot while rid-
ing.

Practice stopping

Okay, now you've set up those

“stoppers.” You're ready to practice
hauwling down that two-wheeler in as
few feet as possible.

Leaving enough room to acceler-
ate your bike, mark a reference line
on the ground. If vou wish, you can
measure 10- or 20-foot increments
from the reference line as a means of
determining how many feet it takes
to bring your bike to a stop.

You could start off by accelerating
to a speed of 15 or 20 mph. Then,
when the front wheel crosses over
the reference line, apply the brakes.
At first, use moderate pressures to
decelerate. Get the feel of the
brakes.

Make several runs, applying both
brakes together. Strive for mini-
mum stopping distance. When
you've reached the point where
vou're stopping within the shortest
distance possible, you're ready for
the next speed stage.

Increase the acceleration speed
by 5 or 10 mph and repeat what you
did in the first accelerating/stopping
stage. Starting off with moderate
pressure on the brakes, gradually
increaze braking pressure until
you're stopping in as few feet as pos-
sible,

After yvou've mastered the second
astage, increase speed yet another 5
or 10 mph. Again, start out with
moderate braking pressures. On
successive runs, as you gain famil-
iarity with the brakes, continue
applying them harder until you've
attained your minimal stopping
distance,

By mastering one speed stage be-
fore you move up to a slightly higher
one, vou don't overextend yourself.
This is the old one-step-at-a-time
theory.

You need to sensitize yourself to
braking pressures at different
speeds, In time, vou'll learn the eriti-
cal point between maximum brak-
ing and wheel lockup.

Rolling the throttie

At first, you may find it difficult to
operate the front brake hard and
blip the throttle during downshift-
ing, The trick is to roll the throttle
on and off with the side of the
thumb. Of course, during downshift-
ing you must “fan" the cluteh lever
(let it out) to take advantage of en-
gine compression,

With practice, it's possible to stop
a bike travelling at 60 mph in as few
as 130 feet. With practice. You can
cut stopping distance dramatically
by learning how to use your brakes
properly.

So find vourself a deserted park-
ing lot or back road and start learn-
ing how to stop your two-wheeler. . .
FAST! ™



Even if the power company falls asleep,
Panasonic can still get you up on time.

ZAP! A lightning bolt hits a power line.
The power stops. So does the TV, the
washer, the refrigerator. But not
your new Panasonic FM/AM electronic
digital clock radio (Model RC-320)
with Sure Time, the Panasonic backup
power system.

Let's say the power fails at 4:20 AM.
Your Panasonic automatically switches
to Sure Time power (Panasonic battery

included). While the numbers black out,
the clock mechanism keeps on working.

When the power finally comes back on,
the Panasonic automatically switches
back to AC. The alarm is still right on
time—7:15 AM. So are you. And if there
is a power failure and the battery is
wealk, a flashing light will remind
you to reset your Panasonic and check
your other appliances.

And the RC-320's features don't stop

there. Regular time in one window and
your alarm setting in another shine
with easy-to-see fluorescent lighting.
The time always stands out because
the automatic dimmer control adjusts
the brightness of the numbers to the
brightness of the room. And with our
“childproof” controls, even mischievous
fingers will find it practically impos-
sible to upset your time/alarm settings.
Panasonic has seven electronic read-
out clock radios and six digital clock
radios. All have advanced features. All
let you rest easy.
Remember, what time you go to sleep
is your business. What time you wake up
is ours. Pleasant dreams.

Cabinatry s simulaled wood,

Panasonic.

just slightly ahead of our time.
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SCIENCE WORLDWIDE

Fuel for long space trips

Recent work at Cornell University
has raised hopes for a new and exot-
ic rocket fuel, metallic hydrogen,
which would be many times more
powerful than current propellants,
If hydrogen, the lightest of all ele-
ments, could be turned into a stable
metal, it could be used to power
spacecraft on long-range missions
that scientists can now only dream
about. Hydrogen in metal form
might have up to 10 times the power
per unit mass of existing liquid hy-
drogen fuel.

At Cornell, scientists headed by
Dr. Arthur L. Ruoff took a step to-
ward realizing the dream when they
converted a small amount of xenon,
a gas present in the air, into metallic
form.

Ruoff produced the metal by sub-
jecting frozen xenon to a pressure
320,000 times the pressure of the
Earth's atmosphere at sea level.

The Cornell scientists imposed the
pressure on a tiny sample of xenon
placed between two diamonds. As
the pressure between the diamonds
rose to record heights, the condue-
tivity of the sample soared more
than a hundred billion times. The
gas suddenly behaved as a metal,

Xenon gas stored in glass bubble, left, is
cooled with liquid nitrogen. Pressure is ap-
plied by turning handle on top of unit.

and the team knew that it had sue-
ceeded.

Ruoff told PM that it might take
up to three million atmospheres of
pressure to turn hydrogen into a
metal. Even if such pressure can be
achieved, he said, no one knows
whether hydrogen will remain sta-
ble as a metal.

But if it does, Ruoff said, rockets
of the future might be powered by
pellets of hvdrogen injected into a
hot chamber where they would turn
back into gas, releasing energy.

Metallic hydrogen might also be a
boon on Earth. Theoretically, the
metal would be a superconductor—
carrying electricity without trans-
mission loss, Used in power lines,
the new metal would slash the cost
of delivering energy,

Buttoning up cavities

Doctors at the National Institute of
Dental Research have developed a
button-sized disc that can be glued
to molars to fight tooth decay. The
white button, about % inch in diam-
eter, releases fluoride gradually
over a six-month period, according
to Dr. James P. Carlos at the insti-
tute. In tests with beagles, he said,
the button released about 1 milli-
gram of flueride a day, an optimum
dozage for fighting decay. First
trials on voung-adult volunteers at
the institute in Bethesda, Md., were
to begin last month.

Trials on children will not start be-
fore late this vear, Carlos said. If
tests are successful, dentists will be
able to attach the discs inexpensive-
ly during six-month checkups.

The total dose in the disc is low
enough to be safe even if the dise ac-
cidentally breaks loose and the child
swallows it.

Solar unit offers energy bonus
The experimental solar generator
svstem in the photo above, right,
produces electrical power at the
same time it warms water circulat-
ing through a solar heat collector.

In the system, designed by Ger-
man engineers from the AEG Tele-
funken Co., 10 percent of incoming
solar energy is converted directly
into electricity in 180 silicon cells.
Part of the remaining solar energy
that goes to waste in conventional
systems is used to heat water circu-
lating behind the cells. The energy
bonus is made possible by using the
solar cell array as the absorbing sur-
face of a shallow collector.

German solar collector cuts energy loss.

The U.8. Department of Energy
has been experimenting with simi-
lar systems for the past year. And
seientists in this country report that
the theory has promise for home
heating and cooling applications.
Liguid circulating behind the front
panel in such devices carries off heat
that would otherwise reduce the ef-
ficiency of the electricity-generat
ing cells, one researcher explained.

Robot raises F-16 production
The General Dynamics Corp. is us-
ing a robot to help produce the so-
phisticated new F-16 fighter.

The robot in use at the company's
Fort Worth, Tex. division was put to
work late last year to drill the 1100
holes in the graphite skin covering
the tail of the Mach-2 fighter. The
company was to shift the robot to
another assignment this year—
drilling and routing access panels.
The robot should be able to work
about three times as fast as conven-
tional machines on the job.

The GCM robot, first of its kind on
the production line of an aerospace
company, looks like a gigantic artifi-
cial arm. Its computer can be pro-
grammed to command its perfor-
mance in other production-line
assignments like painting, welding
and assembly.
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" Forthe price of alittle fun,
you can have some big fun.

If you're looking for a fun way to hit armchairs, a couch, a dinette, a room where

the road, we have a couple of suggestions. you and a few friends can spend the night,

First of all, you can buy yourself a sports a place to clean up, a kitchen where you can get
car. A really good one will set you back something to eat and a closet to hang your
$20,000 or more, but you can find something clothes in. Our Chevy engine will probably be
nice for about $15,000. For that kind of a lot bigger and a lot less temperamental.

money, you'll get yourself a fancy engine, two And we'll even give you your dashboard full of

comfortable seats and a dashboard full of racy  racy gauges.

gauges. Of course, you'll have to spend a lot of The choice is up to you. But confidentially,

time and money getting it tuned up, but we think you're a lot better off in an Itasca.

that’s all part of the fun of owning asportscar.  Even if you weren't considering a sports car.
For about the same kind of money, you

| can buy a 23-foot Itasca. And we'll throw in ::tas:aﬂ

everything, including the kitchen sink.

You'll get yourself two or three comfortable  The best way fo Sﬂyw bwlr
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1.6 LITER MCA-JET SYSTEM IS STANDARD ON THE NEW 1979 DODGE CHALLENGER; 2.6 LITER MCA-JET SYSTEM I5 OPTIOMAL.

MCA-JET SYSTEM.
A quiet revolution.

The high compression car engine marked the start
of a new era in automotive power. We think our
MICA-Jet System marks another.

If you're really into cars and driving, you'll
appreciate the performance capabilities as well
as the simplicity of our MCA-Jet principle. The
systern happens to be a cylinder head configura-
tion that incorporates a third, or “jet” valve. An

extra strong swirl of air is introduced into the
combustion cham- [ENT ;
ber through this \
valve during '
the induction
phase to produce
a faster, more
thorough burning
of the fuel air
mixture.
Net result: a quiet, smooth running, clean-
burning engine that meets . . . even exceeds . . .
the most stringent emission requirements in both
Japan and America. With excellent performance.
Now you see why we call it our quiet
revolution. ——

Induction and
COMPReEssiDn phase

Igreior and
combustion phase

MCA-JET SYSTEM

15 standard with the Mitsubishi-Duilt 1979 Dodge Colts and
Challengers and Phymouth Champs, Sapporos, and Arrows,; also
with the all-new Dodge D-50 pickup and Pymiowuth Amow pickup,

MCA-JET SYSTEM.

Mitsubishi cars and pickup trucks are
’ sold in the LS. by Chirysier Corporabion

MITSUBISHI

A W\ MOTORS CORPORATION

The Mitsubishi Motors Corporation, builder of Plymouth Champ, is proud to have
its car nominated for 1979 Motor Trend Import Car of the Year.
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New Datsun 310 Series

It certainly wasn't love at first
sight, but I pot hooked on the Dat-
sun 310GX before a week was out, In
450 miles of spirited driving, the
front-wheel-drive, hatechback coupe
(successor to the F-10) performed
flawlessly and provided all the driv-
ing comfort, performance and utility
I would want in a small car. At
$5369, the 310GX (and a hatchback
sedan at $4829) is in a very competi-
tive small-car market, but it offers
such a high level of classy comfort
that when you slide into some of its
competitors, vou'll feel you're at the
wheel of a garden tractor.

With 1400 cecs up front, it won't
mow down all its competition. But
the 310GX is a lively package that
weighs in at 2000 pounds, measures
162.2 inches overall and is on a 94.3-
inch wheelbase. I know it's an ugly
duckling, but with the 310GX, looks
aren't everything.

Turbocharger for 924

MNew turbo cranks 170 hp from 1984 cc.

The indicators that this Parsche 924
will run cireles around sports cars of
similar displacement (1984 cc) are
the nose slots, hood duct, tail apoiler,
new wheels—and a logo on the rear

Turbo version of the Porsche 924
will offer astounding performance,
but at a premium: price should be
around 520,000,

310GX coupe, here,
and 310 sedan replace
F-10 series.

deck that reads 924 turbo. You'll see
it soon—and hear the whine—when
1t goes on sale here. Next month
we'll have a Firsthand Report on the
170-hp turbo from Mike Lamm, West
Coast Editor who's back from wvisit-
ing Porsche in Stuttgart, Germany.
The base 924 (now $14,000) gets a
five-speed transmission this year.

Mid-engine BMW

BMW M-1 owes its fine lines to Giugiaro.

Wanna race? With 277 hp for the
street version, yvou'd be tough to
beat; if you take to the track for
Group 4 racing, 470 hp is the power
output; and if you want BMW to put
your six-cylinder in top tune, you
can expect B00 hp. The in-line Six
displaces only a cupful over three li-
ters, uses four valves per evlinder
and is mounted longitudinally amid-
ships. BMW designed the M-1 for
racing but has begun series produc-
tion for the road. Several hundred a
year are expected, and it's still to be
decided if we'll get a road version
here. If so, it'll be the raciest, most
expensive in the BMW lineup, which
for 'TY9 consists of the 3201, 5281 and
T33i sedans, and the limited-produc-
tion 633CSi coupe.

Mazda 626

Mazda introduced their Capella in
Japan last fall. The two-model series
includes the four-door sedan, shown
here (note the front-fender mirrors,
tipoff that it’s a Japanese version),
and a two-door sport coupe. The
company just introduced the car
here as the Mazda 626, In size and
price the 626 is a bit more than the
successful GLC model. By the time
this izsue iz on newsstands, we'll
have seen and driven the 626 models

i -
pa—

SOl

Four-door Mazda 626, step up from GLC.

and scheduled a full report. Mazda
engineers promise the 626 will be a
high-quality, good-handling road
car in European tradition—sort of
an oriental BMW for less than
£7000. They certainly kept their
promises about the GLC and RX-T.
We'll see about the 626,

Restyled Corona

Toyvota has redesigned its Corona
line for "79. There's a four-door se-
dan, five-door hatchback (don't mis-
take it for a VW Dasher) and a sta-
tion wagon that's been stretched to
178.7 inches on a 99.4-inch wheel-
baze, The wagon's a neat machine,
and my choice. I'll take two. P
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PM PLAN OF THE MONTH

PM's Phoenix-
an expandable van you can
build for $2000

by Robert Q. Riley and Dave L. Carey

ogt campers and vans these days For these reasons, PM decided to for our popular build-it-yourself van,
M that are roomy enough to live in - offer readers an alternative. We con- “Boonie Bug" (page 94, March '74),
are too large for comfortable driving tacted Quincv-Lynn Enterprizes, the and asked them to design a new van.
Conversely, the compact fun-drivable Phoenix, Ariz., designers responsible We asked that the new design retain
rigs are usually too small to live the rugged, mountain-goat quali-
in. And, no matter what its size, ties of Boonie Bug, but that it

the seller will probably want all
the money you have now, plus
most of what vou'll make for the
next five vears. What the sales-
man leaves, the pas station opera-
tor 18 ||.|-i1_'§l'.' Lo get.

incorporate built-in features that
would appeal to today's motor-
homer, traveler and camping buff.

The result is PM's Phoenix, a
build-it-yvourself van that ex-

~
—

Futuristic aspecis ol our van include gull-wing doors (lop), low trontal area
and aerodynamic styling (above). Built on a VW chassis, it can be converted
into a tent-camper (left) by two people in a matter of minutes.

48 POPULAR MECHAMICS
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Just a reminder that the most impressive thing about Chivas Regal
is what’ jn the bottle, Dot swhath tn &

12 YEARS DLD WORLOWIDE + BLENDED SCOTCH WHISKY - 86 PROGF « GENERAL WINE & SPIRITS CO., NEW YORK, N.Y,



HOW TO ORDER PLANS

For a complete set of plans, which includes ten
17w22-in. drawings and a 24-page booklet,
sand your check of money ordar for $15 1o
PM Phoenix Camper, Box 1014, Radio City
Station, New Yaork, N.Y. 10019, Allow from
three to four weeks for third-class mail; add
75 cents o your remiftance il you prafer
o receive fastar first-class mail.

pands, tent-trailer style, into a
camper. You can build it for as little
as $2000 and it will outelass many
$10,004) rigs on the market.

Closed up for driving, the Phoenix
boasts the stylized exterior of a fu-
turistic van. Measuring 13 feet 9
inches long, 6 feet wide, 5 feet 11
inches high, the rig is small by to-
day's standards. Its low frontal area
and aerodynamic styling, coupled
with a ecurb weight of only 2000
pounds, makes it easy to handle and
economical to drive.

Phoenix is built on a VW van chas-
sis, which means that yvou have aver
20 years of production models from
which to choose. We paid $200 for a
wrecked 1969 van. (Bonus: The '69
came with the thrifty 1600-ce). With
over 500 pounds removed from the
original curb weight, Phoenix per-
forms betier than the original van
and delivers an honest 24 mpg. The
ride iz stock VW, soft and smooth.

Nitrogen-cylinder-assisted gull-
wing doors are reminiscent of the

Mercedes 3005L, and they do pro-
50 POPULAR MECHAMICS
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vide easy entrance into the cab. The
two bucket seats up front allow cen-
tral walk-through space to the rear,
which is set up with a 6-foot bench
seat along each side. Each bench
seat is equipped with a lift-up top, so
food, elothes, and hunting or fishing
gear can be stored inside. The stor-
age area is 14 cu. ft. per side.
Appliances are located across the
extreme rear. The two-burner stove

60.2""

located on the left uses disposable
cylinders. One c¢ylinder holds
enough fuel to cook for a family of
four over a three-day weekend.
These dizposable cylinder stoves are
the only kind legal without a power-
vented hood. That can be installed if
you need more fuel capacity.

Our ($2000) estimated cost to build
includes everything but the chassis
and labor. ™
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Try the solution.
Camel Lights.

Camel Lights. Finally, a cigarette that solves the
low tar/low taste problem. Because only Camel
Lights has a richer-tasting Camel blend
formulated for low tar smoking.

At 9 mg tar, it delivers all the satisfaction
that's been missing from ordinary low tars.

Satisfaction. Only 9 mg tar.

|- That Cigarette Smoking Is Dangerous to Your Health

|

Warning: The Surgeon General Has Determined




$1 brings you any4 of
how-to best-sellers ::-

with a trial membership in the oldest and biggest 6
“how-to” book club in the world —the Popular Science Book Club! Ez
o

As a Popular Science Book Club member, you’'ll have an opportunity
to choose from more than 200 superb, up-to-date books
every year — books on house building, energy saving and
insulation, home repair and improvement, appliance
repair, wiring, electronics, plumbing, woodworking,
furniture building, cars and car repair and many
other do-it-yourself and scientific subjects.



2258. THE ENCYCLOPEDIA
OF HOUSEHOLD PLUMEB-
ING: INSTALLATION AND
REPAIR by Martin Clifford.
Pub. at $14.95

2268. THE COMPLETE
HOME CARPENTER edited
by George Daniels. Pub.

at $14.95

2269. THE REPAIR AND
MAINTENANCE OF SMALL
GAS ENGINES by Ceorge R.
Drake, Pub. at $1595

2271. THE BUILDAT-
YOURSELF FURNITURE
CATALOG by Franklynn
Peterson. Pub. at $9.95

2275. COMPLETE HAND-
BOOK OF POWER TOOLS
by George R. Drake. Pub.
at $15.95

2288. WHOLE HOUSE

CATALOG by the editors
of Consumer Guide. Pub.
at $14.95

2302. YEAR-ROUND
OUTDOOR BUILDING
PROJECTS by Richard
Demske. Pub. at $15.95

2303. BASIC PLUMBING
by Thomas Philbin. Pub. at
$12.95

2304. SUCCESSFUL
ROOFING AND SIDING

by Robert C. Reschke, Pub.

at $12.00

2310. PRACTICAL AND
DECORATIVE CONCRETE
by Robert Wilde. Pub. at
$12.00

2314. THE FURNITURE
LOVER'S BOOK by

L. Donald Mevyers. Pub.
at $1295

2326. PETERSEN'S HOME
REPAIR & MAINTENANCE
GUIDE. Pub. at $19.95

2315. THE NEW YORK
TIMES NEW COMPLETE
GUIDE TO HOME REPAIR
by Bernard Gladstone.
Pub. at $10.00

How Popular Science Book Club works

First, just pick any four of the books listed here (up to $71.80 worth of
books). Indicate your choices on the attached card and mail. Send no money now. We'll
bill you later for only $1 plus delivery and handling.

Then, about every four weeks (15 1imes a year). you'll receive a Club bulletin
describing the coming main selection and alternate books 2lso gyailable. If you want the
main selection only, do nothing. It will be sent to you automaticaMy. If you don't want the
main selection, or want alternate books, or no books, simply indicate your wishes on
the form that comes with the bulietin and return it to us by the date indicated. You will
always have at least ten days in which to do this, but in the unlikely event that you don't,
and you receive an unwanted selection, you may refurn it at our expense.

Your only obligation is to take two morg books of your choice in the next year.
You may cancel your membership any time after that. To retain all membership benefits,
you need take only one book a year thereafter,

DISCOUNTSUPTO

45% S

If card is missing write to: POPULAR SCIENCE BOOK CLUB, p.o. Box 2006, Latham, N.Y. 12111
> 4 > " a = g

2238. THE ANATOMY OF
CONTEMPORARY FUR-
NITURE by John G. Shea
Pub. at $12.95

0228. THE ENCYCLOPEDIA
OF HARDWARE by Tom
Philbin. Pub. at $12.00

2376. FURNITURE
MAKER'S HANDBOOK by
the editors of The Family
Handyman Magazine. Pub.
at $14.95

0240. AUDEL COMPLETE
BUILDING CONSTRUC-
TION. Pub. at $19.95

2348. FINISHING OFF
by Patrick ). Galvin.

Pub. at $12.00

2382. BOOK OF
SUCCESSFUL KITCHENS
by Patrick ). Galvin. Pub.
at $12.00

2381. OUTDOOR RECREA-
TION PROJECTS by James
L. Bright. Pub. at $12.00

0232. GUIDE TO 1978
NATIONAL ELECTRICAL
CODE by Roland E.
Palmquist. Pub. at $9.95

%% . All books are offered at substantial discounts—up
to 50% or more. Yet virtually every book is identical to the publisher's edition. Same
paper, printing, binding. jacket. The only difference is price.
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Could our elite forces pull
off an Entebbe raid? It may
take two years, experts say.

Keeping'em
rough'n ready,/

by Jack Galub

Aug. 19, 1942, American
Canadian infantry
and British Commandos stormed
ashore at the Frene L of Dieppe.
The raiders’ secy t wasa Ger-
man radar station: they were not to
knock it out but to learn w L
Pri ments had been made by the
Germans in radio detection.

The raid was nearly a disaster.
Without the air support and fire-
powel thev needed to punch their
way through tothe station, the ra

T'e ||I'I'.I'I'I i:l.'H'I-.. 1'l.|'1 DeCcause

vere able to cut its gpround ca
bles, the radar station s foreed to
switeh to radio transmission, giving
British monitors all data they
needed to jam German radar in the
months ahead

Forthe 1 .'|n|'||||'.'-. Rangers, that

Lean and mean Army Rangers
{above) are all spit and polish on
parade but aren't afraid to dirty up
the uniform when it comes o their
regimen of training operations.
Routine special forces maneuvers
regularly include paradrops and
antiterrorist-type small-force air-
slrip “inseris" (below) as well as
simulated combat drills with spe-
cial equipment like the M-16 gre-
nade launcher (lefl).




The test Iesults arein!
Jeep Pickup
proved S er| orl

~ Jeep proved superior to Ford,
Chevy and Dodge in a test of
automatic 4-wheel drive systems.

In an independent test of the leading
4-wheel drive pickup trucks, Jeep Pickup
with Quadra-Trac® proved, that in normal
‘automatic, it had the best traction of the
. + Qutomatic 4-wheel drive szslems tested.
- Better than the systems of Ford, Chevy or

Dodge!

- ee your Jeep dealer for the test re-
o sults or send the coupon to Jeep Corp.,
L = f - : Literature Distribution Dept., 37200 Amr-
> = Superior traction Superior traction hein ngﬁ Livonia, Mich. 4315%‘ Don't buy

# of slippery mud! ofMoose sand! a Ford, Chevy or Dodge until you read
¥ Ll X 3 the facts. If you want the best traction,
you want Jeep!

Yas | wani more
miormation on Jeaan
Pickup and the official
traction test

L )

N ¥

Jerep Corporation, a subsidiary
of American Molors Corp.

Jee

=y

We wrote the bodk -~ -

-
8

-~ ond-wheel drive.
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KEEPING 'EM ROUGH AND READY

{Continued from page 56)

chapter in their long history. During
it, Cpl. Frank Koons became the first
American soldier to kill a German,
and Lt. Edwin Loustalot became the
first American killed in Europe in
World War 11,

More than 30 vears later and some
5000 feet up, I watched another
Ranger unit step out inte space,
parachutes billowing unseen in the
night.

Faces blackened and equipment

The Mavy's Seals (above) are
an elite unit of volunteers who
have gualified for underwater
demolition teams, then work
on undercover drills like heli-
copter “exiractions” (below)
from combat zones. Air
Force's AC-130 “Speclire”
gunship (below, right) mounts
a 105-mm cannon plus twin
20-mm Gatling guns.

muffled, the Rangers slipped
through the woods, easily evading
motor and foot patrols. The com-
mand post's perimeter was infil-
trated just as silently,

Inside the division's operations
tent, the commanding general and
an aide looked up to see themselves
staring into the business ends of M-
16As. At that moment, they became
POWs,

The “rifle puppies,” as Rangers
call themselves, scrubbed clean the
operations map and slipped back
into the night, quietly exfiltrating

back to a secure landing zone. Heli-
copters immediately moved in and
lifted them out.,

That capture of an “enemy” air as-
sault headquarters took place dur-
ing recent maneuvers in Europe.
Entire U.S. brigades were airlifted
to West Germany where tanks,
trucks and other heavy equipment
were in place, as they always are,
waiting to be used in a NATO emer-
Fency,

When they go, Rangers carry all
their equipment on their backs,

(Plgase lurn lo page 222}
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ALL OUTDOORS

Snow sport

It's still not too late to buckle up for
a chance to beat about 10,000 other
cross-country skiers over a 264
mile marathon course. The 10th an-
nual Engadine Valley event is
scheduled in Switzerland for mid-
March, and only Norway claims a
longer trail. Engadine winners are
expected to finish in under two
hours while more relaxed skiers
take their time.

Or, strap on a crash helmet and
thunder down the famous Olympic
bobsled ice chute at St. Moritz. You
sit between a pilot and rear brake-
man on the three-man sled. After
the run, you're awarded a certificate
of courage, a color photo of your
start, and a devil's vampire-blood
cocktail at the bobsled drivers' Dra-
cula Club. All for $50 (plus airfare to
Switzerland).

For snowmobilers who can find a
flat enough course—usually a fro-
zen lake with a smooth laver of
snow—=Ski-Doe and Polaris now
have high-performance machines
that report speeds over 100 mph.

Motown fish mecca
There was a time when, for out-

over 500 caught by anglers casting
from the shores of the city park on
Belle Isle.

Handline trolling for walleyes will
start this month and continue
through the summer, with bigger
gsalmon catches forecast for this
yvear as well. The city and industry
spent nearly $800 million and 20
yvears' effort to correct pollution
that had gotten out of hand. But
how many eity park shorelines are
there now where you can expect to
catch a 10-pound salmon while vour
kids frolic in the playground?

Performance boating
Fast offshore and ski boats, the
speed machines developed in Cali-
fornia and Florida, are now avail-
able nationally from Welleraft, Glas-
tron/Carlson, Halter/Cigarette, Ber-
tram and others. Most recently, the
noted name of Chris-Craft has been
added to the list. A new 31-foot out-
board, a 660-hp twin sterndrive, and
a T40-hp 38-footer have been fitted
into the Excaliber by Chris-Craft.
Handling fast craft requires well-
developed skills, and because of the
growing number of speedboats,
Merc has produced a new $1 booklet

How fast will a bass boat go? This one, rigged for speed by Allison Craft, Loulsville, Tenn.,
and with Benny Robertson driving, set a record of 107.4 mph, and then added another at 79
mph towing a water skier. Power was from the big 235-hp Johnson.

standing sportsfishing, you headed
for Bimini, Bahamas, Wedgeport in
Nova Scotia, Cabo Blance in Peru,
Hawaii or Australia. It's still great
there, but now anglers add unbeliev-
able names like Waukegan, I11.; Ban-
gor, Me.; Milwaukee, and Detroit.
Detroit, with its industry and sew-
age-polluted waters? Not anymore.
Proof that we can renew resources
has most recently been demon-
strated ashore at Motor City as De-
troit rejuvenated its downtown
area. Now salmon have been trans-
planted in the river, and last fall Mo-
town had its first run of cohos with

available from dealers or Mercury
Marine, 1939 Pioneer Rd., Fond du
Lac, Wis. 54935, It describes setup
methods for optimum performance,
the alarming spins a steering wheel
can take under sudden throttle
changes, on- and off-plane handling,
and even essential small items like
sunglasses or goggles to prevent
windlash at speeds over 50 mph.
Trim, ballast and engine height in
relation to speed are all touched on.
The vivid explanations of full-throt-
tle handling should interest any
boatman; from test driving different
hulls over 100 mph, we found the

descriptions accurate and familiarly
scary.

Getting the most from your pro-
peller is covered in special detail in
an additional §2 booklet also from
Mercury. Pitch, rake, cupping, ven-
tilation, torque and prop choice are
among the topics covered. Johnson
has a free pamphlet explaining two-
cyele engine operation and its ad-
vantages over four cycle. Evin-

For driving in ice, snow, mud or sand, stud-

ded Centl Traction Mats from Sonic
Inc., Chicago, come in AV sizes, as well as
compact-car and dual-wheel-truck models.

rude's latest publication is a booklet
on outboard handling.

And performance from low horse-
power is demonstrated with an
added spring entry to the Evinrude
and Johnson motor lines. New little
twin-cylinder, water-cooled motors,
just announced, get 4.5 hp from 5.28-
cu.-in. displacement. They use
breakerless CD ignition, twist-grip
throttle arms with stop buttons on
the ends, and start in neutral with a
shift into forward or reverse. Built-
in fuel tanks can be supplemented
with remote hookups, and the little
mills will come in standard and long-
shafted models.

Action aid

For gunning without problems, list-
ings in the Shooting Preserve Direc-
tory, free from NSSF, 1075 Post Rd.,
Riverside, Conn. 06878, may be the

angwer.
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Crowning Touch

Seagram’s 7 “crowns” any drink with great taste
because it tastes better all by itself. On the rocks,
or with soda—in the classic Manhattan or whiskey
sour—there’s just nothing better. And enjov our
quality in moderation, L

Seagram's 7 Crown |

Where quality drinks begin.

SEAGRAM DISTILLERS CO., KLY.C. AMERICAN WHISKEY—A BLIND. RO PEDOE



APPLIANCE CLINIC
QUESTIONS ANSWERED

iron bound to stop leaks

What can we do with a General Elec-
trie Self Clean Steam and Spray
Iron (model F2L0WH) that leaks
water? The leak seems to be located at
the back edge of the soleplate.—Mrs.
E.G. Ouimette, Biloxi, Mias.

How sure are you that the iron is
leaking? Aceording to General Elec-
trie, in most cases of “leaks” the
complaint is not justified, To find
out for sure, fill the tank carefully
with water—steam button down,
Lay the iron on a paper towel for 156
minutes. Do not plug it into an elec-
tric outlet,

At the end of 15 minutes, check
the paper towel. If it is dry, there is
no leak.

You may be spilling water when
filling the iron, or you may be filling
it with the steam button up. Fur-
thermore, operating the iron with
the steam button up when it isn’t
hot ean release water.

If a leak exists, there are several
places where it might be. Since you
think the leak is at the back edge of
the soleplate, first investigate the
water-level tube elbows, If the rear
elbow iz damaged, water is likely to
leak from the rear. Replace the wa-
ter level tube assembly.

Other areas where leaks ean occur
{all up front) are at the water-level
tube front elbow, at the gasket that
seals the tank to the steam dome as-
sembly, at the fill-hole gasket and at
the dumping wvalve in the steam
dome. Unless you have had experi-
ence repairing steam irons, leave
the job to a GE service center. It's
complicated work.

Operate, Doc

We have a Corning ceramic counter-
top, four-plate range. We wish to con-
vert over to a conventional electric
model, The opening in the countertop
i8 82 by 21 inches. We've not been able
to find an electric range that will fit,
Any ideas? —Dr, P, Ocroinin, Sher-
woaod Foreat, Md,

Get a larger unit. Enlarging the
opening is much easier and less ex-
pensive than closing the hole to ac-
commodate a smaller range.

We did some searching and began
getting discouraged when such ma-
jor companies as Whirlpool and GE
told us that their units were smaller
than 32 by 21 inches. Then we got
lucky. The Kitchen Appliance Div. of
MeGraw-Edison Co. in Chattanooga,
Tenn., markets a Modern Maid unit

that's larger, There are two models:
(X)ET 480 and (X)ET 378, (X) is a let-
ter denoting color, for example, *K"
for chrome, “F" for avoeado and “H"
for harvest gold. The 480 has a com-
bination grille; the 378 doesn't. Both
units measure 36 by 21 inches. Just
open up that 32-inch opening in your
countertop to fit the new unit.

Rust bucket

We recently purchased a Kenmore
washing mochine, Within two weeks
the basket developed many tiny rust
spots. Sears replaced the applionce.
Within a week—same problem. This
time the basket was replaced —again,
rust. Now, Sears is telling us not to
presoak clothes—something we did

for 10 years with our old washer,

What do you say? —Elon J. Pefers,
Amarille, Tex.

Stop presoaking clothez. You were
lucky with your old washer, or
maybe it wasn't designed like your
new model. The basket of this model

SERVICE TIP

If your electric knife suddenly won't slice
butter, let alone roast beef, pull the plug
and make sure the blades are latched.

To check for wear align blades as shown,

Then, check the blade alignment with the
blade assembly inserted in the knife han-
dle. Plug the unit in and quickly turn it on,
then off a few times until it stops with the
points of one blade opposite the hollows of
the other blade as shown above. In this po-
sition, the points of one blade should be at
least one-haif the height of the points of the
other blade. If they are less, the blades are
worn and should be replaced.

It you have & question about any appli-
ance, send it to Appliance Clinic, Popular
Mechanics, 224 West 57th 5t., New York,
M.¥Y. 10018. Sorry, but letters cannot be
answered individually. Problems of wide
interest will be discussed in this column.

has about 1100 Y%-in. die-punched
drain holes. Die-punching is done
before the basket is porcelainized,
and produces tiny raised sharp
edgres on the backside of the basket.
In the poreelainizing process, many
of these edges are left uncoated,
These edges, exposed to water, de-
tergent and/or bleach for prolonged
periods will rust. Truly, Elon, there
is no need to presoak.

Hose job

What iz the recommended schedule
Jor replacing washing-machine in-
take hoses? Owr machine is 16 years
old. One of the original hoses burst
after eight years. A replacement set
recently deteriorated on the inside,
as initially revealed by gray, then
black spots and streaks on white syn-
thetics. [ ran a rag-covered rod
through both hoses. The rag picked
up black smudges, confirming my
suspicion. I make it a policy to re-
place hoses every five years, and I at-
tach a tag to the hoses with the date
they were last replaced. Com-
ments? —H. Whit Pearee, Siler City,
N.C.

We doubt if any washing machine
manufacturer recommends when to
replace hoses—at least not those we
checked (Frigidaire, General Elee-
trie, Speed Queen and Whirlpool). In
fact, Whirlpool says that hozes rare-
ly cause problems. The only recom-
mendation is to make sure you re-
place old hoses that fail with ones
designed especially for washing ma-
chines—not garden hose. The hoses
on a washer have to withstand high
temperature and pressure.

Hibernating appliances

We are moving into an apartment
that's equipped with a stove and re-
frigerator. I want to store mine.
Showld I take any precauwtions? —
Steve Waojeik, Youngstown, N.Y.

See that the units are clean and
place them in a cool, dry area. Cover
them with clean towels and don't
stack anything on them.

Two extra considerations when
storing refrigerators are odor pre-
vention and safety precaution.

Store your fridge with its door
slightly ajar to prevent permanent
odor buildup. Either remove the one-
way handle or handles, or wrap a pad-
locked chain securely around the box
{with the door wedged slightly open),
to stop kids from entering and being
trapped inside. ™
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MAKE PEOPLE TALK

A funny thing happens whes
uride past on a Yamaha'Special,

People notice.

And the one they notice most
en is the one you see here. Our
650 Special.

It's not our largest, or our most
vensive. But it has something
out it, a certain “rightness;’

t has made it our most popular
eet bike. And possibly the most
pular motorcycle in America.

Like all of our Specials, the
0 is designed to be ridden in
nore natural, relaxed position.
e seat is a little lower. The

dlebars come back a little

. Sit back. And vou
look as relaxed as you are.

The mellow throb of those
megaphone exhausts does
nothing to change the impression.

It's the sound of a twin. The
classic vertical twin engine.
Narrow and lean, it’s also wonder-
fully simple and reliable. With a
wider range of power than a four
of the same size. So it pulls like a
freight train without you pumping
the gearbox.

How well does it handle?
Even the experts were amazed.
“Incredibly,” wrote Motorcyclist
magazine, “we found the huge

TTLLET o0 VO

BEHIND YOUR BACK.

rear tire and the altered geometry
on the 650 Special made it even
more neutral and precise than the
already fine handling standard”

And how does it look? The
sleek teardrop tank, the special
paint, chrome in just the right
places, and that clean, classic
profile all say one thing.

Style.

So when people talk behind
your back, you won't have to
worry about what they're saying.

YAMAHA

When you know how they’re built.




PM LOOKS AT
3D DUPLICARVER

I t may sound unbelievable, but this
new tool does reproduce three-di-
mensional shapes in wood. On top of
that, it's easy to use. I'm a novice
when it comes to carving, but began
to feel confident after only an hour
of practice. The tool is also extreme-
ly well designed. Inventor Don Las-
kowski scrapped 12 different proto-
types on hiz way to the bug-free '79
production model,

The tool works this way: Contours
of a pattern are traced with a stylus
by hand and simultaneously carved
in a block of wood by a router., You
have fingertip control, since the
router-and-stylus assembly is pre-
cizsely counterweighted. Roughing
out the shape is done first with a %-
in.-dia. stylus and a Ye-in. bit. Small-
er styluses and bits are used as the
work progresses, A le-in. chuck
adapter allows the use of extremely
fine bits—but you may want to add
final touches with a Moto-Tool, or by
hand. Sand lightly before finishing.

Hobbyists, gunsmiths, furniture
makers and antique restorers will
find many uses for this tool. Almost
any object can be duplicated.—Jo-
seph R, Provey, Assistant Home and
Shop Editor

—— Duplicarver lets you carve intricate shapas in hardwoods using your own patterns.

SPECIFICATIONS —3-D DUPLICARVER
Main frame: steel construction; leveling mechanism
Router: 118-v., Y-hp, heawy-duty, industrial model
Spesd control: allows any seiting from 0 to 23,000 rpm
Area: 24 x 30 x 36 in. high
Minimum oparating space required: 5 x § f1,
Maximum workpiece size: 14 in. dia. x 22 in. high
Prices: basic unit, $499, includes 5 styluses, 4 router bits,
small starter carving kit; spindie carving sccessory,
§TO.96; overhead shaper adapter for producing varkety
of molding shapes, 830,85
Manutacturer: Laskowski Enterprises inc., 2348 Fisher
Ave., Indianapolis, ind. 46224

Tool carved duplicates (right) of a clock
case, oval frame and antique table leg.

With spindle carver attachment (below),
gunstocks, long objects can be shaped.

Bit, corresponding stylus diameters decrease
as you go from roughing (1) to detailing (3).

‘..F-:{Af:'
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TRACTION OF
FRONT WHEEL DRIVE

FIESTA. WUNDERCGAHR!

Imported From Germany.
Ford Fiesta is Europe’'s most suc-
cessful new car in history. (Based
on new car nameplate sales in the
first 16 months.) It's an import
buyer's dream, A car that's at home
on the San Diego Freeway as well
as on the high-speed autobahn
Fiesta—Wundercar.

Excellent Performance.
Performance is what Ford Fiesta
is all about. With front wheel drive
and Michelin steel-belted radials
to help take you up hills, through
mud and over ice and snow.

QUICK
ACCELERATION

SOLD AND SERVICED AT OVER
5,000 FORD DEALERS

Rack and pinion steering for
direct response. And acceleration
that will absolutely move you. In
Ford tests, 1978 Fiestas acceler-
ated from 0 to 50 MPH in an
average of about 9 seconds. And
their front disc brakes brought
them from 50 to 0 MPH in an aver-
age of 3.3 seconds.

Excellent Fuel Economy.
Fiesta gives you excellent fuel
economy. EPA estimated mpg:
. Hwy. estimate: 39 mpg. Com-
pare this to other cars. Mileage
may differ depending on speed,
weather and trip length. Calif. mpg

EXCELLENT
FUEL ECONOMY

WIDE HATCHBACK DESIGN

is lower. Actual hwy. mileage will
probably be lower than estimate.
At Over 5,000 Ford Dealers.
Fiesta is sold and serviced at over
5.000 Ford Dealers and backed by
Ford Motor Company, Dearborn,
Mich. Test-drive a Fiesta and see
why we call it Wundercar

| B . 0 RS

FORDFIESTA
FORD DIVISION @



WORKSHOP MINICOURSE
USING SANDPAPER

To tear sandpaper to size, fold neatly and
press firmly along the line to be torn.

Sand large, flat surface by rubbing with the
grain (arrow); use a backup block as shown
to prevent scooping or dishing of wood as
a result of finger pressure.

Tn sand properly, know the four
common abrasive coatings.
Flint paper wears out quickest; alu-

minum oxide and garnet papers cost |

more, but last longer; emery cloth,
the most durable, is desirable due to
its flexibility. Abrasive backings,
rated according to various qualities,
are as follows: “A™ is for flexible pa-
pers, “C" and “D" for cabinet work,
“E" for machine sanding where con-
siderable heat is penerated, “J" and
“X" cloth-backed papers for hand
sanding and power sanding, respec-
tively.

Open and closed-coat designations
refer to the percent of the backing
area covered by abrasive grains.
Open coats have 50 to T0 percent
coverage; closed coats, 100 percent.
Use open-coat paper on painted sur-
faces or softwoods where clogging of
paper is a problem. Use closed coats
where clogging is not a problem
{such as with hardwood) and faster
cutting action is desired.

In general, sanding begins with a
coarse-grade paper, proceeds with
several medium grades and ends

‘ Easiest method for tearing is to use a hard
edge, such as a saw table, and tear as
shown. Note that sheet is being torn so
halves are sized for pad sander.

circular motion (B) guarantees those un-
| craftsmanlike abrasive scratches.

Fachiiay el d ol e seae —
-

| Alound corners should be sanded free-
| hand; simply curl fingers to suit as shown.

| with a fine one. Don't start with a
grade so coarse that it will make
serateches in the surface to be fin-
ished—you'll simply be defeating
your purpose. Most furniture pro-
l jects start with a coarse Ye-grade or
60-grit paper. Between sanding with
various grades, clean surfaces and
| wipe with a water-dampened cloth.
Allow wood to dry; resand. Damp-
ness raises fibers for easy removal |
during the next sanding. ™ |

Sanding across the grain (A) or with a slow :

Alternate paper-tearing method is to use
steel straightedge as shown here.

| Use a backup block when sanding narrow
edges to avoid rounding the corners.

Sand end grain of short workplece by hold-
ing paper on bench surface, rubbing block
against it. Prevents misshaping.
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BLALCK VEI

|!HI-’~H\I EL

LACK

AMADIAN WH

K, 80 PHOO

“ There are a lot of whiskies out

there. Straights. Blends. Canadians.
But none can give you the excep-
tional feel of Black Velvet® Canadian
Whisky. A premium import at a very
reasonable price.
Try Black Velvet. And taste the
Velvet difference.
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PM's Whatsit

“Weall, thers goss ths neighboerhoed,” might have
been the understandoble reaction of this househelder
in Schmehousen, W, Germaony, upon the completion
of whatever It Is thot now sits in his back yard. Your
clues ore os follows: (1) It did not come down from
the sky. (2) It s the wotered-dewn solution to &
praeblem that has couvsed heated contreversy. Give
up? Turn the page to find owt.

PM QUOTES...

« « « Najeeb E. Halaby, former Federal
Aviation Agency administrator and chair-
man of Pan American Airways, from
his recently published (Doubleday) book
Cross-Winds—An Airman’s Memoir:
"Many of us recall events in our lives by
the cars we drove, as one measures the
age of a tree by ils rings...a Pierce
Arrow roadster like the one 1 inherited
from my elegant father in 1928, the 1929
American Austin my doting mother gave
me for a Christmas present, the old Max-
well with the fallback front seat from
my student days at Stanford—and the
1930 Harley-Davidson motorcycle on
which I roared like Tom Swift during
those college years. There was the 1932
Chevrolet convertible. . .that Uncle
Harry and 1 took to the air show at
Mines Field in Los Angeles where | was
fatally bitten by the flying bug; and the
marvelous 1936 Ford V& station wagon
in which Yale Law School classmate Dick
Galland and 1 roamed from New Haven

to Smith and Vassar and the ski slopes.” W

6 &

I’ll simply need yards and yards of crepe

This spring, should you know
any young men whose fancy
will turn to covering a VW Bee-
tle entirely with fabric, the job
will be a lot easier than It
would have been herelofore,
You can thank—or marvel at, if

you prefer—the Wetstone Craft
Co. of Atlanta, developers sev-
eral years ago of the Meod-
Podge process for adhering
decorator fabrics to anything
that'll hold still...and a few
thal won't. The firm's Felks-

Podge kit comes complete
with a life-size pattern that
can be used for cutling eut
fabric to cover a Beelle, plus
adhesive and finishing varnish.

For the hot spring colors,
see MHarper's Bazaar.

Petroenglish

There's a language-instruction technigue gaining favor that's acronymized
as ESL-for “English as a Second Language.” Basically, it's the Robinson
Crusoe method; the teacher speaks nothing but English in class—with
‘“charades” where required—and all printed materials are in English only.

Does it work? A publishing company called Institute of Modem Lan-
guages thinks so emphatically—to the point where it is introducing an
instructional series that will teach non-English speakers the language and
impart a fundamental knowledge of basic industries and trades at the same
time. Not surprisingly, the first book in the series is aimed at the petroleum
industry. “A non-English speaker who stays with the program through all
gix levels,” says an IML spokesman, “will arrive simultaneously at fluency
and a basic understanding of the key oil industry processes.”

Subsequent IML texts ($4.95 each, intended primarily for company train-
ing programs and adult education classes) are planned to cover computer
sciences, telecommunications, avionics and health services, The publisher
is at 2622 Pittman Dr., Silver Spring, Md. 20910,
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Whatsit revealed

This glant tower was built for the
sole purposs of dispersing waste
heat frem a nearby nuclear-
powered generating plant, It is the
first of its kind, having been con-
itricted by the suspenilen of itesl
natting frem a central pylen al-
most 600 feet high., Aluminum
sheeting Is then screw-fastensd to
the steel to form the contours of o
huge cooling chamber. Water from
the plant’s reactor system ls possed
through heaot exchangers ot the
foot of the tower and Is cooled by
a column of alr rlsing through the
cantral area before being recycled
through the plant, This is called dry
cooling, an Improvemant aver the
previously employesd wat cooling
method which resulted In the for-
mation of massive clouds of possi-
bly polluted water vaoper. Though
ons of the world's largest cocling
towaers, the Schmehousen wversion
walghs only about one third as
much o3 conventionally constructed
towars of concrete. Iis surface area
totals more than 400,000 square
feat of sheet aluminum—aor enough
ta make a slding salssman sallvate.

Let's hear it for the €CC

Some 45 years ago, a federal move to get some of the apple sellers of the Great Depression
off the streets resulted in the formation of the Civilian Conservation Corps. Before it was dis-
banded in 1342, some thrée million men had served in the CCC, resulting in a minor boom for
the shovel industry, countless drainage canals, retaining walls and land reclamation projects—
many of which remain crumbling but still serviceable—and at least one bawdy song.

Last summer, about 500 former CCC corpsmen from 39 states gathered in West Sacramenta,
Calif., to organize the National Assn, of CCC Alumni (INACCCA). Since then, according to spokesman
Jack Vincent, NACCCA has located more than 10,000 ex-CCC boys. “Finding the first 500 was a
lot harder,” adds organizer Vincent, (Interested alumni can write to him at 1709 Michigan, West
Sacramento, Calif, 95691.)

Interestingly, with the current rate of inflation, plus the push for conservation of the enwi.
ronment and proposals out of Washington that range from a “domesticated” Peace Corps to some
form of mandalory two-year national service, the mood of the country may not be too different
from that in 1933, when the GCC was born,

The new one would be coed, of course.
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Time, gentlemen

The odd—to us—opening and closing bosrs
af British pubs bave come betueen many a
good man and bis pint of bitter, But anto-
mative engincer Mike Taylor of Somerse,
England, built himself a mobile bar stool
that emtirely eliminaies those precions sec-
onds wasted in transition from walking to
sitting. The battery-powered stool cosi
Taylor four months of design time and $400
fo pui together. "There may be some Ameri-
can bar stools specially designed for racing
that are faster,” Taylor allows, but be
claims bis is the only owe with rear disc
brakes,

Keeps the wheels from lockin' up on
those quick staps,




Your insulation’s effectiveness
can be reduced if you
don’t have a vapor barrier.

Now, a latex vapor barrier that goes on like paint.

Why you need a vapor barrier...

1. Warm moisture from inside vour
house penetrates exterior walls, This
maoisture can condense and freeze in-
side cold outer walls. Insulation and
building materials get wet, frost forms,
and heat is conducted to the outside.

with Insgid

2. One coat of Insul-aid™ puts a vapor
barrier on your interior walls. Keeps
most of the warm, moist healthful air
inside. Your insulation stays drier,
more effective. Helps keep fuel bills
down!

Your family produces gallons of
moisture a day.

That's right, the average family of four
produces 4 or more gallons of moisture
each day. Just from taking showers.

Washing dishes. Washing and drving
clothes, Cooking. Breathing and per-
gpiring. And if vou have a humidifier,
vou'll produce gallons more moisture
every 24 hours,

Independent tests show one coat of
Insul-aid can cut heat loss through
walls up to 208,

If yvou're planning on painting, plan
on using Insul-aid. And remember. ..
vou can dait justa room ata time. and
only the interior walls that face the
cold outside. In most rooms, that's
just one or two walls plus the ceiling
(but only it beneath cold attic space),
And vou'fl cut heat loss through those
walls up ro 20%.

Insul-aid helps proteci
exterior damage, too.
Vapor from inside vour
home - penetrating exterior
walls - also causes ex-

terior damage. The lack of a vapor
barrier inside is the major cause of
paint failure on the outside: peeling,
blistering, staining can occur. /nsul-
aid Keeps up to nine times more moisture
inside.

Insul-aid exceeds FHA standards.
Minimum property standards of the
Federal Housing Administration call
for a vapor barrier having a vapor trans-
mission rate not exceeding / perm to
be installed on the warm side of the
walls (except for unfurred masonry
walls). fnsul-aid more than meets this
standard.
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VAPOR BARRIER
ﬁ':;" PRIMER -SEALER

OE GALLON 17851

Your Glidden dealer has a "Keep the
Warm [nside” brochure with the whole
story. And he has the
Insul-aid yvou need
todoit.

LY. ciiooen coarives & resine

BCW COMPORATION CLEVELAND, Ored 44178
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Ruth Honda
Gwinn, Michigan

IF SUBARU
ISN'T
ONE TOUGH CAR,
MY NAME
IS“’T HONDAQ Speaking as a Honda, | love my

Subaru. | love the front wheel drive and all the features that are standard.

| love the gas mileage too. This Subaru 4 Door Sedan delivers an
estimated 43 highway mpg and 29 estimated city mpg using lower cost
regular gas. (In Calif., it's 39 estimated hwy. and |23| estimated city mpg
using unleaded)”

And believe me, | know from years of experience that Subaru builds
a car that's tough. So it'll last.

Visit a Subaru dealer. And tell them Honda sent you.

For your nearest Subaru dealer call 800-243-6000' toll free.




Own the World's most perfect watch...

The only “PURE-SOLAR” timepiece in existence. Guaranteed to outperform
any watch sold today...or costs you nothing!

The Sunwatch...never needs batteries. .. accurate to within 1 second

per month...virtually indestructible, beautifully styled
sport/dress watch.

An engineering/design breakthrough in space-age
timekeeping technology . .. that now makes all other
watches obsolate: B 100% sun-powered, no batteries
that need replacing. M Clearly visibla by day or night,
W Unique side-window view, simplifies reading. I8 Built-
incomputer calendar — no need Lo ever re-set the walch
{Not even in 31-day months and leap years!) Il Unpreced-
ented accuracy — you program the Sunwatch's computer
0 stay accurate within 1-second per month!
A*State-01-The-Art" Uimepiece that combines solar
age energy efficiency with a unigue feeling of
futuristic elegance and beauty. 10 years ago the
Sunwalch was an ioea, years ahead of (13 time, on the
drawing board of Roger Riehl, a noted expert in solar
energy. integrated circuitry, and computer chip technology
A5 a result ol these years of costly and exlansive
research, Mr. Riehl's dream of a perfect waich has been
realized. and this is now available through the Starshine
Group, 2 California-ased marketing organization specializ-
Ing in unique, innovative products

The objective In producing the Sunwatch was to
put an end to all the ditflculties other walches
craate. For instance, with the Sunwatch you will never
hawe to worry about accuracy again, For the rest ol your
life, you will know you are on time — almost o the
second! You will also never again stop to check the time
only 1o find that your walch batteries are dead, The
SBunwatch powered by stored light energy, never needs a
battery replacement,

Another Important leature Is that you don't have to
strain your ayes to read the numbers In bright sun
or reoms as with other digital and comventional
watches. The Sunwatch has 4 bulit-in varying light
intensitias which automatically adjust to the immediate
light conditions, making it easy 1o read at all times, day
or night. These nacessities of correct limekeeping are
now possible for the first time with this remarkable
achievement in waich design.

Technical Data & Special Featuras:

W Tiny sllicon solar power calls are the incredible
power source: they are constantly being energized from
natural sunlight or even an ordinary light bulb while you
are wearing your watch. The watch operates on this
stored light energy and will work even alter being kept in
a drawer or suitcase Tor several days . However, should
slorage in darkness for a long period result in the watch
losing its charge. a few hours in the sun (or overnight
under a lamp) will charge it back up to normal [Note: if
this happens and the watch display losas its charge due
to a long peériod of darknéss, the internal operation
continues on keeping the same accurate time. Therelore
upon re-charging the waich, the display readout will
show the comect, up-lo-date lime, just as if the waich

had never lost its charge, This is because the display
will automatically shut off at low charge levels, leaving
enough energy (0 continee the intemal time-kegping
funchions)

M No Resetting Neaded Until 2100 A.D.) Thanks 1o
its own specialized Micro-Circult Computer, the
Sunwalch is electronically programmed 10 display the
correct month and day with KO resetting for the next 123
years! (Of course, in 2 or 3 seconds, you can easily
change the time [or any other display] at your option
should you need 1o change time zones, alc, |

B Permanently Sealed Lexan Module, protected by
U.S. and Foreign Patents until 1992, encapsulates all
anergy cells, solar pangls, quartz crysials, Computer-
On-A-Chip, Readouts, etc. This hermetically-sealed waich
modube is also filled with a special gelatin which absorbs
tremendous shock, making the Sunwatch virtually the
Most Indestructible Watch Ever

W Completely Waterprool [You can sately suspend it
in boiling water for 30 minutes!) It's becasse of the
permanent lexan seal mentioned above

M Shock Resistant to 5000 G's (You can litemally
crash it info @ rug-surfaced brick wall at 90 MPH
without noticeable effect!)

Free Custom Engraving: At your request, each watch
will be hano-engraved with your nama (or any name you
specify) to label and personalize it yours for a lifetime

Limited Warranty Is Your Protection. The Sunwatch
is covered by a 2 year limited warranty issued by Fiehl

Time Corporation (Manufacturer of the Synchronar 2100),
and included with your watch. A copy of the warranty may
also be obtained free of charge by writing 10 Starshing
Group, 924 Anacapa 5t., Santa Barbara, Calif. 93101
This waranty gives you specific legal n?hls. and you
may also have ather rights which vary from state to
state

Never Neads Batterlas. Tiny silicon solar cells gather

and store energy from senlight, daylight, even an ordinary
lightbulb. What a refief never to replace batteries!

I

Mo Resetting — Evar. Micro circult computer is program-
med to display the comect month and day with no resetting
until 2100 A’D.

M Temperature and Préssure Resistant Freeze
Sunwatch in a block of ice fora year or wear in 750 leet
deep without damage.)

W Matural Slde-View Window lgts you (21l the fime,
day, and date without twisting your arm into an obvious,
awkward position,

B Continuous Seconds Display — Useful lor pulse-
laking, stopwatch timing, el

4 Different Readout Modes: Mode #1...Displays
the time in hours and minutes (@s shown). Mode #2...01s
ﬂafs the: month and day in numerical Torm (i.e., 3:13 lor

arch 13). Mode #3...0isplays the day of the week
{alpha form) and the seconds caunting off (Le., TU: 48 for
Tuesday, and 48 seconds after the minute display in
Mode #1.) Mode #d...l}lsplars the leap year status,
and the programmable speed calibration setting that the
waltch is corrently setat. (Le., 23:45. The first digit =2
means that this current year is 2 years altar the most
recent leap year, The next 3 digits tell you that your
Sunwalch is operating at a speed setting of 3:45, This
satling can be changed by you in just seconds to anywhere
between a range of 0:00 1o 7:77. This allows you 1o
adjust your watch speed (o compensate for local climatic
and magnetic condingns, eec. After a little experimentation
you will soon find the proper satting 1o keep your Sunwaich
accurate to within an unprecedented one second per
month, (That's 5 timeés béttér than the latest Quartz
Accutron!)

The exciting Sunwaich offers split-second accuracy
based on solar energy and advanced design featuras, all
packaged in a siriking, contemporary styled timepiece
that is virtually indestructible even under the most severe
conditions, The Parfect Watch of a litetime lor Business
People, Prolessionals, Teachers, Athleles, etc,

The Philcsophy behind e Watch and this advertisement. . Our
obpective 15 10 acquaint you in & straightl- Tarwaid manmar, with e
homest facts and feanmes of @ Umepiece thal we land Several
thogsand current Sunwatch camers| genuinely beliewe 1o be he
mast advanced, most practical waich i production loday. \Ne have
attempted 1o tell you &5 much as possible abow the Sunwatch
DECAuSE we kndw il Sometmes can be difficult to make an ielligest
purchasing decision o thas impostance, from |ust a few woeds and
MChsES

Should you decide 1o try weazing and wsing one, we will angrave your
MM o il 31 ra Chanpe, and send it 10 wou By United Parcel Senice
g USPS # UPS doasn'l sereice your areal. You then have 2 weeks io
lingeally “ry it on for &ge and see for yoursell how ncredile this
walch actually is M you decide you don cane io kesp il for any
TRASAN, you Can retuim i 1o us within 2 weeks of receipti for a promat
refund. ot @ credit 1o your chasge cam

Credit Card Orders Call Toll Free 1-800-235-6945,
ext. 1045, Calit. Residents Call-B05-966-7187.

Nota: Thousands of eariier modals of this “pure-solar” timeplece
have been sold nationwide lor as high as S500 or more.
Recent cost reductions |n certain components now make the
watch much more afiordabbe {see coupon balow) and one of
the bes! limekeaping Investmants you can make [oday.

Starshine Group.

024 Anacapa St . Dept 667 Santa Barbara, CA 3101

[ Please ush me _____ Sunwaichis| in smadt, shimby-styked
slanless sieel — For only $129.95 each. | will wear the watch for
13days men il not complecaly satsled may raturn it far a full relund
of purchase price, Please add $3.95 per waich shipping & insurance
[ Pleasasendme Surrrmmu.ﬁnu phated wilh matching
band — anly $150 95 each W not completely satistied, retuen it for a
fil rerhand of puschase price. Please add 5395 per watch shipping
and insurance

Enciosad is §
add % sales tax)

[ Amesican Express T VISA (BankAmesicard|

I Masser Charge [ Dwer's Club (] Cante Blanche
Credit Cam # MC Bank ®
Issue Date Exp. Diane
Sapnaiure
Name to be engeaved
Name
Addvess
City/State Tip

Chack or Moniy Order (Calil residents

1978 Starshing Inc.
MARGCGH 1879 Fje, ™



Make this chisel holder
from scraps

his little chisel holder will pro-

tect the cutting edges of up to 40
tools, and yvou can build it in a single
work session using scrap lumber.

The rack stores tools properly—
with their blades suspended in air,
rather than stuffed in a drawer. It
also makes it easy to identify and
grab the one you want because you
won't have to sort through a pile of
tools. Best of all, vou can take holder
and chisels to where you're working,
and that's always a plus,

Our holder is made of 1x10 pine
stock, although you can use 3/4-in.
plywood. A drawer fits in the back of
the chisel holder for storing
sharpening stones, oil and other
odds-and-ends. The drawer pieces
are scraps of 1/4-in. plywood,

Begin by cutting the two zide
pieces (A). To assure their being
identieal, lay out one piece using the
dimensions given and eut it out with
a sabre or bandsaw. Use the first
side you cut as a pattern for cutting

out the second side.

Next, cut the shelves
(B, C, and I} and bottom
(E). The hole diameters
are sized to receive the
handles of most chisels
and keep blades
from touching and .
nicking each other.
Long blades may
have to rest on wood
below. Check your
chisels and if your
handle sizes vary
bore the wvarious
holes to =uit,

If desired, vou can add a decora-
tive cove to the front edges of the
two sides and three shelves, as
shown in the photos. This is easily
done if vou use a cove cutter attach-
ment in your router,

Test-fit all pieces and check for
square. Then sand all exposed sur-
faces and assemble the rack using
white glue and 6d finishing nails.

¥ )

DECORATIVE
COVE, 174" RADIUS
CORPT piN A AL

SEE DETAIL
BOTTOM SHELF

816" DIA. HOLES
ON 112" CENTERS
|18 PLACES

DRAWER 1t
ASSEMBLY .

ALL PARTS ARE ASSEMEBLED
WITH T 1a” BRADS AND GLUE

1312

DETAIL

MIDDLE SHELF

} BOTTOM SHELF
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Set the assembly aside until the
lue dries.

Cut drawer pieces (F, G, H and I)
from plywood, using dimensions
shown. Sand exposed surfaces and
assemble drawer with brads and
glue. If drawer binds, free it with a
silicone lubricant.

After the glue dries, finish the
chisel holder as desired, but remem-
ber that it's best if chizel edges do
not touch paint. If you prefer a natu-
ral finish, yvour best choice is two
coats of polyurethane varnish.—

Will Martin

MATERIALS LIST—CHISEL HOLDER

Pcs.  Size and description (use)

Yow 8% » 13 pine (sides)

Ya u 2% ¥ 13V ping fop shall)

Ya x % K 13" pine (middle sholl )

Y x 8% x 134" pine (bottorn shed )
Ya x 9% x 13%° ping [bothom)

Yax 3 x 14%° plywood (drawer front)
Y X 2% & 47 plywood (drawes sides )
Yam @ m 13%W plywood (drivsdr back )
Ya u 4 x 12%" plywood (drawer boflom)

—:c:rﬂﬂ'lun:n:hg

e ey

Small drawer in back is perfect cache for
honing stones, knives, other small items.



MERGURY.

At times like this, you ll be
) glad you own a Mercury.’
Because when it comes
I to sure, dependable power,
| Mercury is engineered for fail-
»safe performance.

QUICK, SURE STARTS.

The Merc exclusive solid
2 state Thunderbolt® CD sealed
i ignition delivers up to 40,000
rvolts of dependable starting
1 power. Self-cleaning PermaGap”
» spark plugs fire a hotter, faster
 spark around 360° electrodes
| (they usually last for seasons
| instead of months). And your
| Mercury will never need an ig-
1nition tune-up for the life of the
yengine,

— S,
T e e Ty

i i

SWIFT, SURE POWER
10 GET YOU HOME.

more to Mercury

TROUBLE-FREE RUNNING. ¢ riormance than going fast. It

You can depend on Mercury means maximum boat stability
to deliver smooth, full power and better handling through
season after season. Because advanced lower-unit design.
only Merc has THE MID RANGE MERcS. TaCRLCLEEE RUVITTe
MerCarb* fixed-jet 40 TO 140 HORSEPOWER. WelellV/=Tgr:ale B[=135
carburetion that auto- chance of cavitation
matically meters the with Quicksilver®
precise fuel/air mix- Hi Rake™ cupped
ture from idle to top propellers that bite
speed. MerCarb and hold better than
carburetion is factory- ordinary props.
tuned and never Fail-safe perform-
needs adjustment. ance. It's engineered

A — into every mid-range

Mercury outboard
PERFORMANCE. from 40- to 140-horse-
Mercury speed is power. At times like

legendary. But there's this, you shouldn't

settle for less.

A




ANNOUNCING
4-WHEEL-DRIVE CHEVY LUV.

A TOUGH HALF-TONNER WITH A BETTER MILEAGE RATING THAN MANY CARS.

The Series 9 Chevy LUV model with 4-wheel drive is brand-new and a winner!
Motor Trend magazine presented this tough import with its “Truck of the Year”
Award. It features impressive fuel econom S{}]ld engineering, traction, drivability,
and plain ol’ fun. A 2-speed transfer case, g-ee-wheelm front hubs, styled spoke
wheels and all-terrain tires are standard. Now at your Chevy dealer,

L_

EPA estimated MPG. 21 in Calif

Remeamber: Compare this estimale to '.... -
the “estimated MPG" of other vehi- | -t + -

cles. Your mileage may dilfer, de- I Tough independent front Higher ground clearance, lowar entry Tighter turning circle
pending on your spoed, trip length jsuspension with front stabi height than many Tull-size 4-wheal-drive than any full-s
weather and 4-wheel-drive usage lizer bar helps absorb bumps pickups Test drive one now | wheal-drive picks

.:-'a-u_\_;_..

CH EVY \LUV

(\d) W —

BUILT TO STAY TOUGH
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Cranky dipstick
The manual for my 1973 AMC Hornet
gays the crankcase holds five quarta
of ail, My engine dipstick shows that
the crankease is full after four quarts
are added, | tried a new dipstici. It
confirnted wha! the old one showed,
Who's lying . .. the manual or the dip-
stick? —Ray Sorg, no address given
Probably the dipstick tube. Could
be it was mispositioned in the engine
to begin with or somehow slipped
down. In any case, 1'd fill the crank-
case with five guarts. Pull the dip-
stick, note the oil level and stamp a
reference mark at that level, Use
this new mark as your FULL indica-
tor,

Got to be this or that
About 1500 miles ago I had a rebuilt
250-cu.-in. V& engine put in my "74
Pontiae. The engine’s been popping
back through the carburetor, with the
noizse eapecially severe under heavy
acceleration. Two mechanics have
fooked at the engine and associated
systems. They fiddled with adjust-
mentsorwhatever before throwing in
the towel. You're my last hope.—B ru-
no Mayer, Pittsburgh

If it isn't outside the engine, it's
got to be inside it. I faced a similar
problem with a friend’s Ford about
10 vears ago. We removed the valve

ealibrated to the n' degree. Now they
aay the problem can't be solved. Can
you helpf?—Fred L. Ovloff, Willo-
wiek, Ohio

I have to assume that all this tun-
ing up was done properly, that all
vacuum connections are correct and
tight, and that carburetor parts are
okay. If this iz all true, then I would
have the dealer check the provisions
of service bulletin 14-18-T8. It states
that 1978 Omnis and Horizons with
manual transmissions may be load-
ing up with gas, which causes
“driveability” problems. The condi-
tion can be corrected by removing
the secondary choke blade, which is
the one toward the rear of the car.
The fix applies to models built before
May 15, 1978.

Gasworks

What about this propane-assisted
method of making carburetor adjust-
ments. What's it all about? Why is it
used? —Anthony Blake, Brunswick,
7.

It's “all about” on-the-nose idle
mixture adjustments. The catalytic
converter iz so efficient that the
emission level of carbon monoxide is
too low to be measured precisely by
infrared exhaust analyzers. This
makes it difficult to tune carbure-

tors exactly. Complicating the prob-
lem has been the advent of difficult-
to-remove, idle-mixture-screw limit-
er caps. It was once possible to take
off caps and increase the richness
of the fuel/air mixture to get a CO
measurement.

The propane enrichment proce-
dure makes it possible (and simple)
to adjust the idle mixture, Propane
gas added to the fuel mixture pro-
duces an effect similar to enriching
the mixture by turning idle mixture
arrews. As the amount of propane
metered into the engine is gradually
increased, the fuel mixture becomes
richer and engine rpm rises.

Automobile manufacturers have
issued specifications that give the
maximum rpm level to be attained
with the propane enrichment
method. These specs are on the vehi-
cle emissions decal that's glued un-
der the hood of the car. If engine
speed increases to the specified rpm
when propane is injected, the idle
mixture is okay. If the highest rpm
level reached by the engine is below
gpec, the idle mixture is too rich and
an adjustment is needed. If the
highest rpm level is above spec, the
mixture is too lean. Adjustment or
repair of a vacuum leak is neces-
s4ry.

Ford cars have used the propane
enrichment method starting with
the 1975 models and Chrysler with
the 1977 models. GM started the pro-
cedure with many of the 1978 mod-
els.

Disco beat
! have a 1978 Buick Century station
wagot., From the beginning, o lowd
tapping noige has come from the en-
gine, The dealer claims the noige is
not being made by a valve lifter and I
showldn't worry. The Buick zone rep-
resentative has checked the engine
and he concurs with the dealer. The
(Piease furn lo page 74)

covers of his rebuilt powerplant and
found that one of the rocker arms
had been installed backwards, caus-
ing the pushrod to hold the intake
valve open. As the fuel mixture
burned, the Aame shot back through
the valve seat and intake manifold.
You take it from here—the engine,
that is. Right back to the guy who
sold it to vou.

Perkier Omni on the horizon

Three months ago I bought a new
Dodge Omni with four-speed manual
tranamisgion. From the day I drove
it out of the showroom it's been hesi-
tating—surging as the service de-
partment calls it—at speeds of 50
mph and up. In eighttrips back to the
dealer, the engine has been tuned and

The rest
of the story

You think you know everything you
need to know about the carburelor air
cleaner, just because you change the
fiter often? A dirty filer has a
choking effect on the engine that consumes
fuel and, in time, leads 1o starting problems.
But, did you know that the innocent-looking
gasket between the air cleaner housing and
carburetor air horn could damage the engine?
If this gasket is cracked or missing, dirty

air is drawn into the engine's innards. With
some carburetors, a gasket that isnt
positioned squarely on the air hom can
interfere with choke plate movement. Now you
know everything you need to know about the
air cleaner, so act accordingly.

GASKET
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(Continued from page 73}

noise 18 loudest when a stethoscope
listening tool is held against the wa-
ter pump. The sound is rhythmie.
Please help. My warranty is running
out.—C. D. Parker, Durham, N. .

This reminds me of a problem that
some 'TH Cadillacs had. Their water
pump attaching bolts were slightly
too long. The fuel pump lay near the
water pump. Every time the fuel
pump arm was on its downstroke, it
made contaect with the oversize bolt.
To find the violating bolt, we backed
out each bolt, one at a time, until the
noise stopped. When the offending
bolt was uncovered, we put a flat
washer under its head to “shorten”
its length. This is worth a try.

Geiger counter not needed
The automatic transmission of my
1977 Mercury Monarch developed a
glight leak at 5000 miles. I'm losing
an ounce of fluid a week, The dealer
has replaced all seals and gaskets,
and the front pump. Now we're at a
logs, Where do I go from here? —
Frank Geiger, New Providence, N.J.
Back to the dealer to find out
which transmission you have in this
car. Hecan tell by the code on a decal

on the door pillar or on the tag at-
tached to the transmission.

If it's an FMX transmission, it
may have aleak, which is difficult to
locate unless you know exactly
where to look. It's at the transmis-
sion case-to-cooler line fitting. Refer
the dealer to service bulletin 129,

Rainy day blues
My 1876 Capri Il with 2.8L engine
starts well except when the tempera-

ture ig 30° to 40°F, and it's raining.
Then, the starter turns the engine,
buit the engine won't gtart. The dealer
has replaced sparkplugs, ignition
coil, battery and battery cables.
Sparkplug cables and digtributor are
okay. Electric connections have been
gprayed with watérproofing. Can you
help? —Bruce Rilner, Toledo, Ohio
For some reason—maybe the tem-
perature or the dampness (no one
has figured out which)—this car's

PM CAR CARE

CHECK VALVE
ey

AR

MANIFOLD e

AlIR Force

Air Injection Reaction (AIR) systems have been with us since 1985,
AIR provides more complete combustion and, thereby, helps reduce
hydrocarbon emission, Does your car have AIRT

If so, when was the last time you replaced
its filter? What filter? The one that
should be replaced every 12,000
miles. Some AIR systems use
filter elements inside removable
housings. They are sasy to
replace. Other AIR systems use
a filter that is inside the air
pump. It's tricky to replace and
has to be done according to the
service manual. With shill other

'-’ systems, air is filterad through the

4 | aIR / carburetor air cleaner element. To
X | NOZZLE s f keep your act clean, find out which
setup your car uses. Than, see
SUPPLY
VACUUM SENSING LINE eyt that the filter gets replaced.
BACKFIRESUPPRESSOR 5 n F|LTER

VALWVE

Heatilator
EP Fireplace

itsavesheat

FORCED-AIR OUTSIDE AIR*  GLASS DOORS*
HEATING FOR FOR ENERGY
SYSTEM* COMBUSTION  SAVINGS/SAFETY

*Standard  tOptional




starting voltage drops to B-9 volts in
cold, wet weather, Ford's solution,
outlined in service bulletin 112, is to
connect a jumper wire from the

CODE FOR 1978 GM ENGINES

Code Engine identification Division
A 21 Ve Buick
B 350 V8 (EF1) Cadillac
c 196 V& Buick
o 250 16 Chevrolet
E 88 (1.6L) 14 Chavrolet
F 260 VB Oldsmio-
bile
G 231 V8 (2-bbl. lurbo) Buick
H 350 Va (Corvette LB2) Chevrolet
H 305 VB (4-pbl.) Chavrolat
J 98 (1.6L 14 high output Chevrolet
K 403 VB Oldsmo-
bile
L as0 Ve Chavrolet
M 200 Ve Chavrolet
N 350 V8 (diessl) Oldsmo-
bile
R 350 ve Oldsmo-
ke
] 425 VB Cadillac
T 425 Va (EFI) Cadiliac
u 305 Va (2-bbl.) Chevrolat
v 151 14 Pontiac
W 301 VB (4-bbl.) Pontiac
X 350 VB (4-bbl.) Buick
¥ 301 VB (2-bbl.) Pantiac
Z 400 VB Pontiac
1 151 4 (2-bbl. closed-loop  Pontiac
emission)
2 231 V6 (2-bbl. closed loop  Buick
emission)
3 VE (4-bbl. Turbo- Buick
chargad).

unused terminal on the starter sole-
noid to the battery side of the igni-
tion coil. By doing this, 12 to 14 volts
are delivered directly to the starter
motor. This is done as follows:

1. Equip one end of an B-foot
length of 18.gauge insulated wire
with a ring tongue terminal.

2. With a 10-32 hex nut, attach the
ring tongue terminal to the unused
stud on the starter solenoid.

3. Route the wire across the dash
panel, through the brake-line plas-
tic bracket clips and wiring loop
straps, and along the left fender
apron to the coil,

4. Attach thisend of the jumper to
the battery wire at the coil,

A note from Mort

I've received letters from owners of
GM cars asking me to tell them
which divisions built their engines.
To identify the engine, check the Ve-
hicle Identification No. (VIN) on the
upper left side of the instrument
panel at the left corner of the wind-
ghield. Mateh the fifth character of
the VIN (letter or digit) with the
chart (left) to identify the engine
and division. While this applies to
1978 models, it may reveal data
about your model. Many engine
codes remain the same for years,

SERVICE TIPS

W The TruFlex Rubber Products Co. claims
that its relatively new procedure distributed 1o
tire repair shops is effective in repairing side-
wall punctures in radials. According to the Rub-
ber Manutacturers Association, as | write this
there is still no industry-wide approved proce-
dure for radial sidewall repair—notl even the
TruFlex procedure.

B Chevrolet says that a long drive at highway
speeds in hot weather can cause a limited-slip
differential to chatter or make moaning sounds
during tight turns, If you hear noises under
these conditions, the unit has 1o be flushed and
refilled as follows: with the axie hot, drain the
lubricant and clean the magnetic drain plug.
Refill the differential with GM GL-5 (part No.
1052271). Lift both rear wheels and run the car
in pRIVE or high gear for three or four minutes.
Aun the wheels at a spaed aquivalent to below
30 mph, and dont accelerate or decelerate
rapidly. Drain the lubricant and refill it with GL-
5, plus four ounces of rear-axle additive (part
No. 1052358). Drive the car through 10 to 15
figure-gight loops. If the noise occurs later on,
add another four ounces of the rear-axle addi-
live. ™

GOT A PROBLEM WITH YOUR CAR?

Just agk Mort abowt it. Sand your question fo the Car
Chinic, Popular Mechanics, 224 Weast 57th 51, New
York, N.¥. 10013, While letters cannot be answered
individually, problems that are of general inferast will
be publizshed in the column,
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SAVE $100
or
SAVE $75!

When you purchase a
Heatilator Fireplace and
its Glass Door, this
coupon will save you $100
on an EP model purchase
and $75 on other front-open
Heatilator Fireplace models.

CUT ME OUT
AND SAVE

_iaedtiiator

AMERICAS LEADING FIREPLACE SYSTEMS _~"
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Here's the first 110 SLR with
interchangeable lenses

o

E ven the most casual observer of
the camera scene has noticed
the remarkable reductions in size
and weight of single-lens-reflex
cameras (SLRs). Just when it
seemed as though the cameras
couldn't shrink another millimeter,
Asahi Optical Co., maker of Pentax,
has introduced the System 10 auto-
matiec 110 SLER.

Aha! you say, it's a 110 camera
with that tiny negative. Quite true.
But it's a 5.6-ounce 110 with a lot of
big-camera features. Most people,
upon first seeing it, react by saying
“it’s so cute!” But this camera is no
toy. It's fully automatic with inter-
changeable lenses, automatic flash,
autowinder and other accessories.

Taking pictures

The System 10 is simple to oper-
ate, with only two controls. The film-
wind lever advances the film with
two strokes per frame; the shutter
button, when pressed part way,
lights a viewfinder LED for expo-
sure information. When the button
is depressed fully, the shutter is re-
leased. Film speed is determined via
notchesz in the film cartridges; the
camera is programmed to accept
400, 100 and 80 ASA film (that
means underexposure of less than
half a stop when shooting with ASA
64 film).

Exposure is automatically select-
ed by the camera in a range from one
second at /2.8 to 1/760 second at
f/13.56. A green LED shines in the
viewfinder if exposure is okay; a yel-
low-orange one lights if flash or a
shutter speed slower than 1/30 is
needed. It has no manual override.

Like its bigger brethren, the Sys-
tem 10 sports through-the-lens me-

76 POPULAR MECHAMNICS
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Pentax System 10
and accessories
{left). SLR body
has flash, winder
and 24-mm “‘nor-

mal" lens at-
tached. In fore-
ground, left to

right: W21 close-
up lens, UV filter,
18-mm wide-angle
lens, 50-mm tele-
photo lens, rubber
lens hood. Cam-
era, winder and
flash (right) fit into
palm of hand.
Winder and flash
attach and detach
very guickly.

tering, and split-priam focusing. Un-
like them, the lens diaphragm is in-
gside the body, not in each lens. For
now, Pentax offers three lenses: 18-
mm /2.8, 24-mm 2.8 and 50-mm
fi2.8. These correspond approxi-
mately to 35, 50 and 100-mm lenses
in 35-mm format. The three fit easily
in the palm of your hand.

To obviate the need for the film-
wind lever, and thus make the cam-
era a single-control item, an auto-
winder is available. It gquickly at-
taches to the body with a thumb-
wheel and moves film at about one
frame per second. It winds directly
to the first frame and to the end af-
ter you shoot the last frame. It will
not fire continuously. Two AA bat-
teries provide power.

Other accessories have been made
especially for the System 10. The AF
130F flash (which also uses two AA
batteries) synchronizes with the
camera automatically at 1/30 second
at f/2.8. Range is about 214 to 15 feet,
and recycling time is about seven
seconds.
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System has five close-up lenses, four fil-
ters, three hoods, case (not all shown).

Also available are ultraviolet and

skylight filters, lens hoods and
serew-on close-up lenses. With the
516 close-up attachment on the 24-
mm lens, a maximum reproduction
ratio of 1:4.1 is possible, according to
Pentax. I wouldn't be surprised to
also see colored filters and a zoom
lens or two in the near future.

How it worked

System 10 is a bold move for Pen-
tax. The components seem well-
made and reasonably rugged. I used
them for several weeks and came to
a few conclusions.

On the plus side: System 10 de-
livers sharp pictures, even up to
8x10 enlargements. Also, it is more
versatile than any other 110 camera.
Its SLR shape makesit easier tohan-
dle and less suseeptible to camera
shake. Its bright viewfinder and
split prism make focusing much
easier than on many rangefinder
110s and 36s. And it is smaller and
more pocketable than cameras with
half its features.

The system is too rigid, however,
for the serious photographer. The
lack of manual control precludes
creative use of shutter speeds and
depth of field. The normal lens
should be faster—at least /2. People
who think some compact 356-mm
SLR's are too small to handle easily
will certainly not like this Pentax.
Due to the nature of the 110 format,
film flatness could be a problem.

Firm prices for System 10 were
unavailable at press time, but here
are some educated gpuesses: in dis-
count stores, camera and basic lens
should run about $180. Whole pack-
age (left) should be under $375.

—Tom Sahagian




This4-speedhas
somethingnoother
4-speedhas.

MCA-Jet engire. Use the EST MPG

number for comparison purposes.

Your mileage may differ depending
upon speed, weather and trip length.
Actual highway mileage will probably

Stick shift fanciers. Economy car devotees.
You're both going to love this one.

Its called TWIN-STICK. Devwilishly clever. And
exclusively yours when you choose the
Mitsubishi-

built 1979 be lower than the HWY EST. Calif. estimates
Dodge Colt are lower :

or Plymouth e =

Champ Hatch- :

backs. Here's

how it works, Release
the clutch and push the
lever into ECONOMY
mode, and you've selected
the fourspeed range
designed to deliver optimum
fuel efficiency, Choose
POWER, and you get livelier
performance. For running
through the gears, you use
the regular H-pattern lever
Averaging the mileage
achieved in both POWER
and ECONOMY ranges
resulted in EPA estimates of
3 ESL MPG, 44 EST. HWY.
with the 1.4 liter

TWIN-STICK i
standard on the new 1979 Dodge
Colt or Plymaurh Champ Hatchbacks

You get the benefit of a total of eight speeds

to play with. Which means
¥ou can get the optimum gear
for just about any driving
‘situation that comes along.
City or country. Uphill or
down. Or passing gas stations.

Mitsubishi cars and pickup
trucks are sokd i the LS

. by Chrysler Corporanon.

#'a MITSUBISH!

Dodge: Colt = Challenger =
D-50 pickup truck

Plymouth: Champ = Sapporo »
Arrowe pickup truck

| —

The Mitsubishi Motors Corporation, builder of Plymouth Champ, is proud to have
Its car nominated for 1979 Motor Trend Import Car of the Year,






HINTS
FROM READERS

Clothespin toolholder

Make a toolholder with a 9x10-in.
piece of sheet metal, two wooden
clothespins and a 1-ft. piece of
2%4. Bore holes in the 2x4, and
glue in the clothespin heads. Fold
sheet metal in half, slide it into
clothespins,.—Howard E. Moody

Weed Whip

Fashion a weed whip from an old
hacksaw blade and a broomstick.
Bend the blade into a loop and
fasten it to the stick (golf-club
fashion), using a pair of stout
woodscrews. —K. M. Wilzon

Center finder

Using plywood and two pieces of
dowel, make this jig for finding
the center of large circular ob-
jects. Be sure the two dowels are
the same distance from the
straightedge and on a line per-

152 = 1-12" DOWEL

pendicular to it. To use the jig,

push the dowels against the
round rim and draw a line along
the straightedge. Reposition the
jig and draw another line. The
two lines intersect at the center
point,.—Percy W, Blanford

Vacubond' Floor construction for
superior Iinsulation and strength.

adius corners
on access and
luggage doors
for safety
and styling.

<— 3/8" plywood
! floor

- - 3

Wood floor

Block foam
Insulation

1/4" plywood
subl‘laar

Aluminum

3 / underbelly

Luxurious Interiors
and a wide selection
of liveable floor
plans. There's more
than 30 years of
trailering experience
in every Terry. Now
at your Terry Dealer!

& Terry

BY ALEETWCDO,

lubricant that
will last,
LUBRIPLATE.
is for you!

Sprays like a fluid, congeals into
grease! ldeal for cars, hood latches,
batlery cables, door hinges, trunk
locks, household uses, lawn and garden
cquipment, boats, winches, pulleys,
gears, eic

In fact,

these are all
for you!

RLPLHTE LUBRICANTS

Fenr o f hwn.:.nv'mf:mfm‘d‘ i

LUBRIPLATE DIVISION / FISKE BROTHERS REFINING COMPANY /129

MANUFACTURING PLANTS IV NEWARN, N_J. OF 105 AND TOLEDD, QI 43605 / I:||'5 TRIBUTO ATTON WY DE
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Wherever you go, choose
Shasta 1979.
We'll take you there!

Shasta Industries
PO. Box 728
Goshen, IN 46526

For more than three decades
Shasta has been taking people
to places in pursuit of
pleasure—very successfully.

Today there are more ways to
go and more places to see than
ever before. Shasta takes you
by any of the four most popular
tvpes of RVs: Travel Trailers,
Fifth Wheels, Travel Vans,
Mini-Motorhomes — and takes
you to meaningful historig
shrines, to the finest
entertainment centers, and to
the panoramic scenes of

our land.

1979 Shastas are sleek, efficient
travel machines with an
abundance of beauty thrown in.
You'll find us long on quality,
blending respected names like
Goodyear, Magic Chef, and
Panasonie with our own fine
craftsmanship. It all adds up to
a traditional reputation for
dependability and enduring
performance.

Tell us how Shasta can take us there... =)
MName

Address

City State Zip

POPULAR MECHANICS

HINTS
FROM READERS

Keep potting mix in place

RED CLAY
“ pOT

CUT A DISC
FROM SCRAP
HARDWARE
CLOTH

TO COVER
DRAIN HOLE

-
L,
*!*‘*'l*:*‘*!'
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e H --"'-' "1_‘_,?

Cut dises of discarded window
sereening and place them in the
bottom of plant pots so soil won't
fall out the drain hole. Cut over-
size dises for pots that have side
drains sc screen covers these
holes,.—Charles H. Hardy

One-man shed assembly
To erect a sheet-metal shed by
vourself, use carpet tape to hold a
wrench on the inside wall with
nut gripped in the wrench jaws
over the hole. Insert serew from
the outside and tighten it with
a screwdriver,

—Herman E. Koranek

Incinerator-ash tamper

Tamp incinerator ashes and you
won't have to empty them as of-
ten. You can make a tamper from
a 1% x 6-in.-square wood block
mounted on a 1-ft. section of
broomstick. Cover the tamper
bottom with sheet metal secured

by brads.—Walter E. Burton
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PM LOOKS AT
INSULEATER

To strip, insert wire into self-centering
knives to depth of strip desired. Then
quickly close and release handies.

he Insuleater is a multipur-

pose tool, used for stripping
and cutting wire and even for
crimping terminal connectors to
wire ends. Although it's handy
for all three jobs, stripping is
what it does best. Just insert the
wire and squeeze the handle—
there is no need to pull. I found it
especially handy for working in
tight spots.

Ag this report was about to go
to press, the manufacturer
shipped me a new, self-adjusting
version of the tool. The adjusting
slide (in photo below) has been re-
placed by adjustment serews on
the tool's nose. Although setting
the slide is no longer required,
screw adjustments may be need-
ed when working with wires that
have unusually thin or thick in-
sulation.—J.P,

To cut wire, insert batween blades with
handles fully open and squeeze.

Set and lock sliding gauge mechanism
to the wire size you're working with.

SPECIFICATIONS —INSULEATER
Handiea: Steal, coated, noninsul
Al wire sizes up 1o o.d; sl
types of insulation
WI:MW capaciy: Up to Veein -wida plastic-coated ca-

Price: $26.50 id, replacemant blades availabla
Makgr: wlacturing Corp.. Box 218, Ashtabula,

MARCH 1979 a1

Some insurance agents offer the policies of a single
insurance company. And that's okay.

But Insurance Store agents are independent. So
they're free to offer you all the policies, coverages
and services of many leading companies. Which gives
you a better chance to choose the plan that's best for
your special requirements.

You can depend on the Insurance Store agent to
help you make that choice wisely (and to follow
through with conscientious service when you need it).

He or she might very well recommend one of our
innovative Continental Insurance package policies.
But if another company’s policy can solve your prob-
lems better, you can get their plan, That's the beauty
of “freedom of choice!” And that's the beauty of
The Insurance Store.

To find the nearest Store, call an agent listed under
Continental Insurance in the Yellow Pages.

sauriog Continental lnsus

From The Continental Insurance Companies, subsadiaries of The Continental Corporation



Tune

inonthe
airborne
action

- You can easily eavesdrop
on jumbo jets or private
planes. Just tune to the
frequencies PM lists here.

by Roy B. Goshorn

ou may already have discovered
the air communications band of
frequencies on your multiband ra-
dio. If 50, you know the fascination
of eavesdropping on pilots transmit-
ting from cockpits of giant airliners
and control-tower operators res-
ponding from their perches high
over sprawling, busy airports.
Sometimes, there may even occur
the stark drama of hearing a pilot
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say, “Tower, this is PSA 182. We're
going down." That was the final
transmission from the Boeing 727
that erashed in San Diego last vear,
killing 144 persons.

Day-to-day listening

Thankfully, all air-to-ground com-
munications are not this gruesome.
But, for thoze who oceasionally tune
the 108- to 136-megahertz portion of
the frequency spectrum, there is al-
ways intriguing listening. Through
international treaty, English is the
official language of all air-to-ground
communications on the worldwide
108- to 136-mHz band. Near some
metropolitan areas, the radio chan-
nels can be crowded at times with
pilots and ground controllers alike,
speaking in clipped phrases to save
time. The talk is direct and straight-
forward to prevent any misinterpre-
tation.

It may take some time and effort
for the novice to decipher the gener-
ally used expressions or terms like
Squawk Ident, ILS, Outer Marker,
Victor, Vector and Transponder., A
glossary of some common terms ap-
pears at the end of this article.

The armchair traveler, via his ra-
dio, can fly along at high altitudes
with jetliners, monitoring their pro-
gress by tuning in the 11 flight
control centers around the coun-
try. Equipped with high-powered
radar and at least a half-dozen or so
VHF radio ecommunications fre-
gquencies, they control all high-alti-

(Piaase furn fo page 84)

GE Model 7-2971 offers 10 bands of
exciting listening, includes all avia-
tion frequencies. Price: $120.




and you'll make out like a bandit.

If you don’t have a set of Monroe Radial-Matic*
shock absorbers on your car, you're robbing
yourself of the best ride you ever had. Because,
just sure as shootin’, Radial-Matic is the best
riding shock absorber Monroe ever made.
In fact, the Radial-Matic shock is the first to
combine five proven ride improvement features
in a single shock.

But just to make sure you know we aim to
please, we're making a pledge no ordinary
shock dares to make: “If in sixty days you don't

agree four Radial-Matic shocks give you the
best ride ever, Monroe will replace them atno
charge with any comparably
priced shocks."

So mosey on over to
your Monroe dealer and
ask him for a set of
Radial-Matic shocks.
They'll make Old Paint
ride like the great
horse Silver,

Man [ AT
Monros Auto Equipmant {57




ChyAlrport Conirol Approsch Departure | Ground Cenier City/Airport Control Approsch | Departure | Ground Canter
Tower Control Control Control Tower Control Control Control
Boaton 1181 1206 1241 1218 134.75 Mitwaukes 1181 1285 125.35 1218 1281
Meaw York Ares 1238 116,85
Kennedy 1180 127.4 1210 1218 1202 Dullay 12858 1229 118.55 1218 1247
118.4 1237 g Fort Worth 124.15 1258 127.75 126.0
1324 134.9 1 " 119.4 1276
LaGuardia 187 1348 1204 121.7 1332
1273 124.45 Houston 187 :ﬁ':s :g.: 1219 :;:;
Hewark 118.3 1:3: :;;25 1218 ny 127.25 167
1208 1238 1258 1219 125.55 Okishoma 118.3 118.3 124.6 121.8 1283
Bufiaio 1268 120,05 City 124.6 121.08
134 05 1242
5L Louis 118.5 12515 124.9 121.9 1255
Pillacaiphls. | 1185 L T L . 12008 | 1265 12725 121.25
1284 Kansss City 118.1 132,95 1180 121.8 110.65
Pitisburgh — 123.85 AT 1218 1208 1266 12365 1353
124.15 118,35 1221 Minneapolis 1187 118.3 1200 121.9 1258
126.2 :g;:ﬁ 15;:5 St. Paul 126.35 1247 1255
; Fargo 118.6 119.8 120.4 1219 12735
washington 18 118.3 1181 121.7 118.75
124.7 126,55 Darner 118.3 120.05 12605 1218 1258
1185 1253 12385
Altants 1181 127.9 125.7 121.8 121.35 1205
126.9 125.0 1275
127.05 Sah Lake 1183 124.3 1243 121.9 134.8
1188 City 1268 1268
Miami 1238 126.85 1332 121.8 127.0 Las Vegas 118.9 127.15 13385 121.9 134,65
1183 1205 1181 1275 1377
1280 12575 Albuguergus 118.3 124.4 124.4 1218 124.7
Hashville 118.1 124.0 118.4 1218 125.4 123.9 123.9
119.35 Phoenin 118.7 118.2 118.2 1219 124.5
Louisville 118.5 1245 124.5 1219 128.55 1208 123.7 1249
1205 120.5 :g;
Orleans 119.5 1265 123.85 1219 1249
- s et Los Angeles | 1208 1245 1262 12175 | 1282
154 45 118.9 1285 1243 121,85 128.35
1249
rnat 1183 118.7 187 121.7 1326
Clnd 124,68 1245 San Diego 133.3 127.3 1273 2.7 1334
Clevela 124.0 1189 121.7 1275 San Francisco | 1205 134.5 124.4 1218 1278
m e 124.5 11815 123,35 1009 1255
132 55
Detroit 1214 124.05 120.15 121.8 11895
125.15 118.95 Saattle 118.3 :::: :23;: 121.9 1‘2?;:
Chicago 1181 118.0 1250 1218 12785 ;
126.2 125.7 1254 Portiand, Ore, E:‘g :::f :;-:E 1218 :;ﬁ
1274 ; i
“All thres New York Cily area sirpors share lour Cenler ineguencias.
All magahertz frequencies listed by alrpori areas above have been assigned by and control. Some selecied terminals subject to heavy congestion
the Federal Aviation Agency with the approval of the Federal Communications periods list more than one channel for confrol fowers and grownd confrols.
Commission. Rarely do airports change transmission frequencies. However, this has oc-
Some frequencies are in operation only when the air traffic flow at an airport curred in cases of unusual interferance problems. For up-io-date information in
becomes congested and more communication channels are needed. Thus, your area, ledephone the closest FAA installation. This may be listed under U5,
there's a choice of several frequencies at many airports for approach condrol Government in your directory. If not, call your local airport for the number.

TUNE IN AIRBORNE ACTION
Continued from 82

tude flights within the continental
United States. A jetliner flving from
New York City to Los Angeles
passes through five or six areas con-
trolled by different centers.
Listeners near airports may
choose to tune in on local control
towers, which broadcast takeoff and
landing instructions to aireraft in
their area; or they may choose to lis-
ten to the various “approach” and
“departure” radar-control channels
that direct and guide planes to and
from the airport. Listeners near a
major terminal may find the chatter
on “ground control” or “clearance
delivery” channels interesting. The
ground-control frequencies, quite
active, instruct planes taxiing along
the runways, while clearance deliv-
ery operators issue pilots flight
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plans and navigational instructions
prior to take-off,

Pilots and some would-be pilots
like to monitor their local airport
control-tower frequency to learn
runway information, wind direction,
altimeter settings, traffic flow and
who's flying today. In foul weather,
the radio frequencies come alive
with chatter between the ground-
based controllers and pilots trying
to pick their way through the
clouds.

Know where to tune

By learning the most-used radio
frequencies in your area, you can
tune tothe Federal Aviation Admin-
istration (FAA) Flight Service Sta-
tions as they receive and transmit
flight plans from thousands of pri-
vate and corporate aircraft.

Hundreds of FAA/FSS installations
dot the country.

Lafayette Radio sells Soundesign's seven-
band poriable. it covers CB, police and
shortwave, as well as aviation. About $60.

Other air communications buffs
like to eavesdrop on airline-compa-
ny frequencies. Pilots on these chan-

(Please fwn fo page 214)
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ULTRALIGHTS:

They re re-inventingithe
flying machine!

Suddenly the skies are filling with a strange new breed of
hybrid aircraft that are part glider, part airplane and all fun. You can build
one from a kit and may not even need a license to fly it!

Soaring aloft al a
“breathiaking™

30 mph is Klaus Hill
in his big-winged
Hummer, one of most
advanced examples
ol new ultralight
aircrall. Powerplant
is 17-hp one-lung
snowmaobile engine
mounied above
slim aluminum-tube
“fuselage.” Craft
sports pilot's seal,
steerable landing
gear, is cleverly
controlled through
“ruddervators” in
dual-function V-tail,

by Bill Allen

PN photoa: Bill Allen, Howard Lovy, Ed Swaaney

f it were three-quarters of a century ago,
the pilotabove might be Wilburor Orville
Wright flying one of the famous brothers'

filmy little stick-and-fabric contraptions

inman’s final, epic victory over gravity in

powered flight. But it's not 1803, The
time is now, and the pilot is Klaus Hill,

designer of the Hummer, an equally filmy

but highly efficient product of modern
technology. The Hummer is typical of a

brand-new breed of ultralight aircraft that

seem to be part hang glider, part sailplane,
part true airplane and part something else,
all in an elusive mixture that no one yet—
noet even the FAA—can quite fully define,
Whatever you call them, these quaint,
intriguing, often ingenious new flying
machines represent sport aviation's latest,
most exciting thrust. They promise some
giant bureaucratic headaches, but also the
fascinating possibility of low-cost personal
flying with —in certain cases—little or no




A World War | dogfight? No, just two modern ullra-
lights in a playful game of aerial tag. Easy Riser
(tereground) has nostalgic look of old-lime biplane,
can be either wheel- or foot-launched. Birdman
closing in from behind is a V-tailed monoplane with
pilot cockpit and fixed wheels. It can’t be fool-

governmental regulation. The sig-
nificance of this is far greater than
may be immediately apparent. Just
imagine hopping into your ultra-
light, firing up its mini-engine and
soaring off into the skies—without
even having a pilot's license. If you
live near a field or have a fair-sized
back yard, you might actually fly out
of your own home ""air base.”” Many
ultralights are currently flying with-
out either aircraft registration or pi-
lot licensing and may be permitted
to continue doing so provided they
meet certain FAA requirements.
Another feature of ultralights is
that they are designed to fold or
disassemble in such a way as to be
easily trailered or cartopped to and
from a launching site. You don't

launched. Both are powered by pusher props.

need airport runways because
these featherweights take off and
land on grass or dirt, and you don't
pay hangar fees because your ga-
rage is your “hangar.” You can
build an ultralight from a kit and
probably pay far less for it than you
did for the family car.

When is a glider a plane?

In what might be called the “gray
area’ of sport aviation, traditional
distinctions between aircraft types
are fast breaking down and bold
new design approaches are prolif-
erating at a rapid pace. What only
a few years ago were relatively
simple foot-launched, flex-wing
hang gliders—little more than man-
carrying kites—are now sprouting

small engines, rigid wings and tails,
wheeled landing gear, sophistica-
ted aircraft-type control systems,
even nice, comfortable pilot cock-
pits complete with joy sticks, throt-
tles and flight instruments. When
does a hang glider become an air-
plane? It's getting harder and
harder to tell,

Adding power to gliders—while
possibly bothersome to some pur-
ists—does offer definite advan-
tages. For hang gliders, it means
getting airborne without jumping
from cliffs or running your legs off
down steep slopes—especially
welcome if you live in flat country
where hilly launch sites just aren't
handy. For sailplanes, it means the
convenience of self-powered take-
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A twin-engine hang glider? Yep—it had to come! This Manta sports pair of 5% -hp chain-
saw engines said to give 51-pound thrusl. Dual system holds 40 minules’ fuel, weighs 26
pounds, will be sold under Gemini name as add-on power pack 1o fit most hlng gliders.

offs without the cost and complica-
tions of having to hire a tow plane.
Once aloft, you can switch off your
engine and glide gracefully on the
wind—but the prop is always there
to help you stay up or get you quick-
ly and safely back home.

Hill's Hummer is a prime exam-
ple of the dramatic cross-polleni-
zationtaking place between gliders

and airplanes. It uses
hang-glider construction
techniques, but looks and
flies like a real airplane. Its

“fuselage’ is a 19-foot-long, &-
inch-diameter aluminum tube to
which are attached a pilot's open-
air seat, wheeled landing gear, a
huge wing with a 34-foot span and
an ingenious dual-function V-tail.
Mounted behind the pilot and
above the keel tube is a pusher
prop driven by a tiny 250-cc, 17-hp

Weedhopper is patterned afler traditional
aireralt design with nose-mounted prop,
tricycle gear and airplane-type tail.
Engine (lefl) is 22-horse
Yamaha snowmobile mill.

modified Chaparral snowmobile
engine.

Despite this minimal power, the
Hummer cruises happily along at a
breezy 32 mph, hits top speeds of
45 to 50 mph and can climb 350 feet
per minute. Its secret is low weight
—a mere 170 pounds empty. Gross
weight is 370 pounds, meaning it
can actually carry a payload (pilot
and fuel) greater than its own
weight. Its wing, which unbolts and
folds in two at the middle for trailer-
ing, consists of a simple nonribbed
aluminum-tube frame covered with
Dacron-sailcloth sleeves that slip
on and off like socks.

There are no ailerons, yet the
craft provides the effect of true
three-axis control. This is made
possible through an unusual phe-
nomenon peculiar to slow-
flying aircraft. At low




Tailless Mitchell Wing is one of most :nphllii-
caled of new ultralight designs. In lllr.:lr.ill
ferm, it comes wilh wheeled cockpit pc

Dhlnmi:hd, Mitchell Wing can be easily cariopped. Uminur
riage, shown protruding from trunk, is optional open-air version.

shown here. (Engine, removed in this phuluu
bolts to rear ol pod, has pusher prop.) Dual- .
function “elevons” serve as both ailerons and
elevators. Twin rudders on winglips double as
drag plates for precise descent-rate conirol.

speeds, a plane can be banked by rudder
alone because, as it turns, the inside wing
slows down, loses lift and dips. while the
oulside wing speeds up, gains lift and
rises. The result is a natural roll in the di-
rection of the turn without the need for ai-
lerons. (A fast airplane, not sensitive
to this effect, would make flat, sloppy,
skidding turns if ailerons were not used.)

In the case of the Hummer, all control is
through  “ruddervators”—combination
control surfaces that function as both rud-
ders and elevators. Moved differential-
ly—one “inward” and the other “oul-
ward ' —they serve as twin rudders.
Moved collectively—both “up” or both
‘down” —they become elevators. These
are connected to a single control stick
that acts as a mixer to coordinate the two
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functions. Hooking the rudders to the
stick instead of to foot pedals gives the
pilot the same “feel” he would experience
if flying a conventional airplane with aile-
rons. Moving the stick sideways banks
the craft to the right or left, while moving it
forward or back controls dive and climb.
There are foot pedals, but these are con-
nected to a steerable tail wheel and are
used only for ground maneuvering.

The Hummer can take off in 150 feet—
half the length of a football field—and
land in a distance only several times its

Various types of con-
trol systems are used
on ultralights, each
designer preferring
his own method.
Weedhopper (far left)
has no ailerons, but
gets effect of three-
axis control through
conventional tail with
« | rudder and elevator
- | (see text explanation).
Birdman (near left)
- |has “spoilerons" that
| act as allerons, spoil-
ers. Mitchell Wing has
“glevons” and rud-
ders (see above).

own length. Its comfortable—if some-
what drafty—"cockpit” features a padded
bucket seat and mini-instrument console
that reads out forward airspeed, vertical
speed and engine rpm. The entire craft
can be assembled or disassembled by
one man in 15 to 20 minutes. Full kits
are planned for about $2500. Construc-
tion time is estimated at 50 to 70 hours,

New power for ultralights
Of similar construction is John Chotia’s
colorful, eye-catching Weedhopper
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With wings removed and folded, Hummer (shown in flight on first page) is ready for trail- \ w
ering. At right is close-up of pllot seat, main wheels, foot pedals for ground steering. !

{(shown on the cover) with reclining pilot
geat, tricycle landing gear and 28-foot
Dacron-covered wing. Like the Hummer,
the 160-pound craft has no ailerons but
sports a conventional airplane-type tail
with separate rudder and elevator. Both
control functions are hand-operated
through push-rod and cable linkages. A
footrest is used only for ground steering
which is done by means of a swiveling
nose wheel.

Unlike the Hummer, the Weedhopper
has a tractor prop and nose-mounted en-
gine supported ahead of the pilot on tubu-
lar struts, The prototype shown here uses
a 22-hp Yamaha motorcycle engine, but
Chotia has now developed his own pow-
erplant designed especially for ultralights.
Called the Chotia 460, this versatile 456-
cc. 18%-hp, single-cylinder power pack
offers a number of virtues: low operating
rpm (3500}, light weight (31Vz pounds),
low compression, easy tuning and reli-
able battery ignition. The Chotia 460
may well supplant many present power-
plants which tend to be jury-rigged
adaptations of motorcycle, snowmobile
or industrial engines not designed
for aircraft use. The disadvantages
of these are greater weight, excessive-
ly high rpm and generally short useful
life.

The Weedhopper cruises at 30 mph,
climbs 320 feet per minute and
has a range of 30 miles on a
single gallon of fuel. it will be
supplied in kit form, including the
new Chotia 460 engine, for around
$2200. Construction time is said to take
only 40 hours. (For source information on
this and other ultralights, see listing at the
end of this article.)

Other new engines for ultralights are
also coming on the scene: The 24-hp,
twin-opposed, 7500-rpm, two-cycle
Dyad, originally designed for RPVs (re-
motely piloted vehicles), is now seeing
use on some sailplanes. Despite its rela-
tively high rpm, its extremely low
weight—only 12z pounds—makes it an
attractive choice for light-aircraft use. The
almost vibrationless Sachs Wankels
have been intriguing experimenters, al-
though they're not now readily available.
Made in 58-, 109- and 160-cc sizes, with

—

power ratings of B to 32 hp and in weights
from 10 to 25 pounds, these little rotaries
promise ultralight builders a wide range of
power options if supplies increase.

One of the most unusual innovations is
a twin-engine setup which pairs two 5%z
hp chain-saw powerplants on a hollow
connecting tube that also doubles as the
“fuel tank.” The engines are modified
Swedish A. B. Partner types directly driv-
ing small props at 5500 rpm. The 26-
pound rig, marketed by Gemini Interna-

tional, is designed to bolt quickly onto vir-
tually any rigid or flex-wing hang glider,
Gemini also produces an accessory tricy-
cle landing gear with steerable nose
wheel and a powered version of the
Fledgling Il hang glider, a derivative of an

earlier Klaus Hill tailless monoplane.
Meanwhile, the McCulloch MC-101
and Chrysler/West Bend 820 engines
continue to be favorites for adding power
to simple foot-launched hang gliders
(Pigase luin o page 202)

Ultralights come In
odd and unusual
forms. At top right is |
seaplane version of
Easy Riser fitted with
add-on floats. Pilot
sits in slinglike seat,
can lower feet for foot-
launching with floats
removed. At lower
right is PDQ-2 with
distinctive T-tail, full-
span ailerons, pylon-

mounted engine. Side
stick works some-
thing like a boat tiller.
Tri-gear craft can't be
foot-launched. VJ-24
at bottom has rudder,
elevator, ailerons, is
foot-launched (wheels
for ground use only).
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Doctors today are saving
lives with Lilliputian
scalpels, splinter-sized
needles, wisps of thread
and very steady hands.

by Gurney Williams Il

A th-vear-old businessman was
walking down the hall of his
office when the floor seemed to slide
away under him. He staggered and
fell as the walls appeared to swirl.
The nauseating dizziness continued
oven after fellow workers helped
him back to his desk: He found he
didn't have :*rhlrli;_','h sense of balance
to sit upright in his chair.

The terrifying 20-minute episode,
as doctors later analyzed it, was the
firat sign of a stroke—an arterial ob-
struction partially damming off
blaad Aow tot |I.|.I hrain. l!'l'..-l.'ll'k ]‘1!'i-l'l
of New York. to whom the case was
referred, said the man was in ex-
traordinary danger. Five years ago,
he probably would have died.

But today the businessman 18
alive and ]|1':1|1I||:l. cone of thousands
of beneficiaries of surgery per-
formoed under the lenses of micro

seopes, with scalpels and other tools
whose tips are so small they can
hardly be seen by the naked eye.

Zoom-lens microscopes

Using microscopes with foot-con-
trolled zoom-systems, AUrgFeons
across the country in recent vears
have reattached "il"'.'d'l'!"l[ |.lll1|1*-. and
restored sight to eves that are
clouded by hemorrhaging. They
have reversed vasectomies with a
better-than-even chance of success,
removed tumoers and redirected
blood flow in the brain to save lives.
In the course of their work, many
have become acenstomed to watehs-
ing life processes on a Lilliputian
level, They've cheered at the puls-
inges of tiny pink vessels, and they've
tracked nerves like a pilot following
rodd patterns through = bomb-
sight,

Almost all microsurgery opera-
tions are dramatie, Fein's work of-
ten draws small audiences of medi-
cal students and others who come to
watceh the procedure on g cloged-cir-
cuit color TV system which also re
cords operations on  videotape.
There were about 10 observers, he
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said, on the day of the business-
man's operation.

Much of the equipment Fein used
to work on the surface of his pa-
tient's brain was delicate and so-
phisticated. Forceps are so delicate,
for instance, that dropping them
from a height of half an inch could
throw them out of adjustment. But
the principle behind the operation
was simple. It involved finding an
artery on the outside of the man's
scalp, cutting a silver-dollar-sized
hole through the scalp, and splicing
the outside artery into a vessel
supplying blood to the brain. The
connection, located higher than the
blockage, would allow an adequate
supply of blood without having to
open up the clogged vessel,

Needle thinner than hair

The operation takes about four
hours. The hardest work is stitching
the open end of the outside vessel
down over an oval-shaped hole cut in
the cerebral artery., Fein attaches
the two vessels with 30 stitches, or
sutures, using a splinter-sized
curved needle, and thread a fifth the

A sampling of microsurgery Instru-
ments includes a tiny scalpel, enlarged
at right. Other instruments below, clock-
wise from scalpel, include irrigating
needle, four vessel clamps, two forceps,
two scissors, and a needle driver. Total
cost: about $675.

thickness of human hair. The site of
the stitching, magnified 40 times by
the microscope, is bloodless. Clamps
on either side of the hole in the whit-
ish vessel squeeze down just enough
to stop blood flow,

The critical moment comes when
these clamps are released and blood
is allowed to flow through the new
Junction for the first time.

What happened in the case of the
businessman was typical. As soon as
the clips were opened and removed,
the vessels began pulsing rhythmi-
cally. They turned from white to
pink, There were no leaks. Within
seconds of watching the throbbing
arteries, evervone knew the man
who would have died young without
the operation now had a good chance
to lead a normal life. The operating
room crowd applauded,.

That kind of scene has become

more common in recent Years as
equipment has improved and suc-
cess rates for microsurgery have ris-
en. At Albert Einstein College Hos-
pital, where Fein practices and
teaches, he has performed the five-
vear-old operation about 60 times,
30 times in the past vear. Only one
patient died and the death, Fein
said, might have been unrelated to
the operation. Fein anticipates dou-
bling the number of such operations
each wyear for the immediate fu-
ture.

Other surgeons we talked with
across the country confirmed that
more and more microscopes are ap-
pearing, draped in white as an addi-
tional precaution against infection,
in the operating rooms of large
hospitals.

The trend means some retraining
for doctors who are unaceustomed to
working with the equipment and
technigues. Microsurgery calls for
ascetic discipline and a tremor-free
touch: a slight twitch of a wrist dur-
ing an operation on the brain can
cause hfe-threatening damage to n
blood vessel.

Blurring in the eye below is caused by
hemorrhaging of small vessels on the
retina. Bottom phote shows the same
eye two years after microsurgery. The
operation—called a vitrectomy—oftfers
some hope for patients blinded by the
diabetes-related disability.
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Side view of a Carl Zeiss operating microscope shows how
light from a bulb passes through prisms to illuminate field for
{  surgeon. Foot pedal controls zoom system.

The meditation stance

To keep hands rock solid during
microsurgery, surgeons adopt a pos-
ture that makes them look as
though they're meditating, Their
hands rest side by gide on a flat sur-
face to control any trembling from
wrist or arm. They =sit straight-
backed; a prism system in the miero-
scope bends images through 80° so
surgeons don't have to lean forward.
Prior to surgery, they avoid stren-
uous lifting work which can produce
slight quivering for hours after the
work is done, Many cannot drink cof-
fee before an operation.

Apart from the fear of trembling
on the job, microsurgeons need to
adjust to what one called the “un-
real feeling” of performing major
surgical procedures in an area often
no higrer than a fingernail.

Mile-long millimeter

“All doctors looked at slides under
a microscope in medical school,” said
Dr., William Shaw, chief of plastic
surgery at Bellevue Hospital in New
York. “But it takes a lot of retrain-
ing to learn what you ecan do to
change the scene under the micro-
scope. At first, yvou think you're mov-
ing a millimeter, and vou wind up
moving a mile,”

At a research laboratory at New
York University, Dr. D.L. Ballan.
tyne Jr. invited me to have a look
through a Zeiss operating micro-
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scope to get a feel for what mierosur-
Feons see.

An Olympian view

The view was startling. It looked
like an aerial photo of a silvery pipe
floating on a brilliant blue lake. The
pipe was cut in the middle. As |
watched, a curved needle held in the
jaws of what looked like a giant pair
of tweezers was driven into the
pipe’s wall on one side. Pulling black
cable behind it, the needle arched
across the gap and plunged decisive-

ly through the wall of the pipe on the
other side of the lake. Then the view
changed suddenly. With a whirring
sound, the microscope zoomed up
and away to a higher perspective,
revealing what looked like pink land
bordering the lake. In a few seconds,
other impersonal instruments had
worked the cable into a loop, and
pulled a free end through the loop to
make half a square knot. The two
ends of the pipe came together over
the blue lake as instruments pulled
the cable taut.

I backed away from the eyepiece
and looked down at the brightly lit
table. There was a small white rat
lying there, its nose breathing ether
and air from a test tube, its legs held
fast to a dissecting board with rub-
ber bands. I had been watching the
reconnection of the rat's femoral ar-
tery, a sliver of a vessel carrving
blood to the rat's left leg. The site of
the reconnection, performed by
technician Alice D. Harper, was less
than an inch square.,

Invisible thread becomes cable

The blue lake was a patch of blue
rubber used as a backdrop to make
the vessel—the broken pipe—stand
out. Without the microscope, the
needle was barely wvisible, And 1
couldn't find the thread—the “black
cable” seen under the lens—at all.

The procedure 1 had watched, the
reconnection of severed vessels, is
the first skill microsurgeons learn—
the eritical technique that enables
them to reattach severed hands and
fingers. The procedure was still in
experimental stages 15 years ago. In
1977, the latest year for which fig-
ures are available, U.S. doctors per-
formed 1300 such operations, ac-
cording to povernment estimates. In

How surgical splice
heips stroke victims

Working under a mi-
Croscops, Ssurgeocns
locate cerebral artery
carrying weak blood
supply, clamp off ves-
sel, cut an oval hole
(1). They then pass
clamped scalp artery
(vessel outside skull)
through bone and su-
ture it down over the
hole (2). Jeweler's for-
caps help tie 30 knots
for leak-free connec-
tion between vessels
(3). When clamps are
removed, blood from
outside artery pulses
into brain, compen-
sating for poor blood
flow caused by block-

age below surgery.
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one famous case last year, Neil Arm-
strong, first man to walk on the
moon, regained his ring finger
through such an operation after the
finger was torn off as Armstrong
leaped from a truck.

Success rates on reattachments
are impressive. Dr. Laurence Le-
Winn of New York Hospital says
that about nine out of 10 of his op-
erations result in fingers that fune-
tion more or less normally,

The forgotten finger

One of LeWinn's first patients
when he began performing the oper-
ation a few years ago was a cook in
an expensive New York restaurant
who cut his right index finger off
while chopping chocolate for a souf-
flé. In his haste to get to the hospi-
tal, he forgot his finger on the kitch-
en block. The maitre d' found it,
wrapped it in linen, and packed it in
ice in a silver wine bucket for deliv-
ery. Within an hour, LeWinn was at
work fastening bones back together
with a small pin, reattaching arter-
ies, veins and nerves. The chilled fin-
gor regained its color and warmth.
Shortly after the operation, it was
moving again.

LeWinn said doetors today have
learned to be more discriminating
about when to reattach fingers, It
isn't alwayvs a good idea, he said.
“We've discovered that people who
lose index fingers quickly learn to
compensate with middle fingers.
And sometimes the operation re-
sults in stiff and only partially func-
tioning finger. So to put a patient
through surgery and recovery some-
times seems to be a waste.” But Le-
Winn will almost always try reat-
tachment when several digits are
cut off, or when children lose any

0 S
Needle driver holds half-moon-shaped nee-

dle used in microsurgery. Thread wisps are
only a fifth as thick as human hair.

finger, or whenever anyone loses a
thumb.

Making toes into thumbs

“The thumb is yvour most impor-
tant finger,” he said. “We'll try to
reimplant that in almost everyone."”
The thumb is so important, in fact,
that surgeons over the past decade
have come up with a microsurgical
technique that works in cases where
the thumb is too badly mangled to
reattach. They amputate a toe and
move it to the thumb's position. The
toe looks normal on the hand. More
importantly, it restores the hand's
power to grasp.

Other surgeons are using the
lenses and small-tipped tools of mi-
crosurgery to restore sight to pa-
tients blinded by dinbetes,

Doctors aren’t sure what leads to
the condition, but about half of the
more than 10 million vietims of dia-
betes in this country notice some de-
terioration in vision. In a small per-
centage of these cases, new and ab-
normal blood vessels grow on the

Microscopic view at New York Hospital re-
veals severed femoral artery of a rat,
clamped down during operation.

retina at the back of the eye. They
push out into the elear jelly-like vit-
reocus that fills the interior of the
eye, Often, these spurious vessels
develop small leaks, clouding the
vitreous with blood.

Hope for blind diabetics

Within the past few yvears, a new
operation has offered some hope for
these patients. Working under a mi-
eroscope, doctors insert an instru-
ment into the side of the eye. It cuts
into the opague vitreous, draws it
out and replaces it simultaneously
with a clear solution. Many of the
onee hopelessly blind patients who
have undergone the operation—
called a vitrectomy—now see well
encugh to get around by them-
selves. A few can read.

The procedure is less than a de-
cade old and all the returns aren't in
yet on how suceessful it is, [t doesn't
always help. And it does entail rigk,
Some patients develop infection,
cataract or other problems after
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araly in the history of PM's Owners

Reports have so many owners

been so totally happy with their cars.

Mearly 94 percent said they'd buy another

VW diesel next time they're in the market
for a new car.

Can the VW diesel do no wrong at all? It
seems just about that way. Except for a
twinge of dissatisfaction with dealer at-
tentiveness and a few grumbles about not
being able to order a five-speed gearbox
(available in the 1979 model) owners of
Rabbit diesels wear smiles virtually all
day every day. The owners we surveyed
bought their diesels in June 1878,

“This is a much ‘bigger’ car than | had
anticipated,” notes a Michigan educator.
“It has an extraordinary ride, excellent
handling, unbelievable traction in snow,
and amazing economy. I've found zero
items of misfit or mismatch. It's the best
car I've owned in 28 years of driving, and

1 TR
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Round headlights distin-
guish diesel Rabbits from the U.S5.-made

gas models with rectangular headlights.

my only regret is that | had to wait too
long to get it!"

An Ohio schoolteacher praises: “l've
owned other VWs and have always liked
them. This diesel—I like the fuel mileage,
the fact that it'll never need a tune-up, and
the fact that VWs dont get recalled.
They're quality.”

A retired electronics engineer from
Maine writes, “| feel that every American
should own, where practical, the most
fuel-efficient car possible. | waited three
years for an affordable diesel automabile
from Detroit, then mowved reluctantly to a
Rabbit. | do find this car to be carefully
conceived and assembled. Fuel econo-
my is most satistactory. Ride and comfort
compare well with much larger American
cars. Trunk space is well designed, am-

ple, especially with the folding rear seat.
Finding diesel fuel is no problem, but | am
annoyed at the discount pricing of fuel for
truckers—a practice that should be stop-
ped or equalized.”

A Georgia senior-citizen's center direc-
tor: "My E-foot-6 husband fits inside fine.
I'm especially impressed with the car's
tightness of construction and its handling
on curves and corners. Its stability in
crosswinds is much better than our pre-
vious Beetle and VW bus.”

An Ohio toxicologist shouts, “Great
mileage!!! Great front-wheel drivel!!
Great maneuverability!!! | bought this car
for its excellent fuel economy and the

A Rabbit with a diesel powerplant has the
fact spelied out on the rear decklid.

ability of the engine 1o last 200,000 miles
before repairs are required.”

And a California postman says, | was
completely sold by my first test drive. It's
very comfortable on long trips. After I'd
put about 4000 miles on this car, | drove

BY MICHAEL LAMM ues: coss eoion

once a
month

No way around it:
You have to visit
the ‘gas’ station

Handli
front-wh

of the

Size and interior
reominess is a plus

rive Rabbit
is well liked by owners

Better noise insulation
would be appreciated
by some owners
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to Mexico City and Acapulco. The price of
diesel fuel in Mexico is about 10.5 cents a
galion! My entire 5600-mile journey cost
me a mera $15.501"

Dissatisfaction with dealers

The majority of owners had no com-
plaints of any sort about their cars. Nearly
12 percent, though, told of dealer service
problems. Dealer relations had been
strained in some cases by what buyers
felt were hard-line tactics during pur-
chase.

“I have never felt so unimportant as
when we bought our Rabbit diesel,” com-
plains a South Carolina electrician. “We
were actually told that if we didn't want the
car, it didn't matter to the dealer—he had
plenty of other people waiting, The ser-
vice department takes the same atti-
tude.”

A California payroll clerk grumbles,
“The dealer put extra items on the car that
| hadn't ordered. He charged me for
those, plus another $400 for ‘inventory
maintenance and fiooring,” whatever that
is. Sounds like extra profit for the dealer,
doesn't it?"

An Arizona orthodontist: “Slow, almost
reluctant service managers don't seem to
know anything about diesels. When | ask
them guestions, they run back to a me-
chanic for answers.”

And an Alabama safely supervisor:
“This is my fourth Rabbit. | bought the first
in Indiana, and the service there was fine.

The last three have come from twao differ-
ent Alabama dealers, and both are terri-
ble. All | get is the run-around, and | have
to leave the car overnight, even for minor
service."

In fairness, most dealers did give satis-
factory service. A Mew York engineer
says, "My dealer's service people have
helped me familiarize myself with the car
so | can do minor servicing myself. | con-
sider his people excellent.”

And a West Virginia conductor ob-
sarvas, "Good dealer, both as regards
sales and service. |'ve been treated with
every courtesy and very promptly.”

Before we leave the topic of service, a
few owners mentioned that they felt their
dealers were charging too much for oil fil-
ters. One respondent said he'd paid
£12.75 for a filter, and other owners set
the price at around $9. "Nine dollars
strikes me as a bit much,” complained a
Texas housewife, "considering my hus-
band can buy the same thing at Sears for
$1.99."

Complaints are scattered

When we asked for other types of com-
plaints, 26.3 percent had none at all and
said so emphatically.

A few wished out loud, though, that
their Rabbits' front ventipanes would
open. "Only two windows open in the
whole car,” frowned a Maine paper maker
who commutes 70 miles a day to and
from his mill.

Volkswagen reports that openable vent
windows became standard equipment on
up-option Deluxe (L) models, starting in
mid-1978. They're not available, howev-
er, in WYW's Custom versions, and they
weran't offered at all in earier Rabbits.

Airconditioning also became a minor
area of contention with owners of early
diesel Rabbiis. Today, VW does offer fac-
tory air in its diesel cars, but at one time
they didn't. In fact, Volkswagen even
urged its dealers not to install hang-on,
aftermarket airconditioners in Rabbit die-
sels. Some dealers installed them any-
way and soon ran into problems with
comprassor mounts breaking, extreme
engine vibration, and so on.

At any rate, we logged a number of
complaints about early airconditioning—
aither that it wasn't available or that peo-
ple were having problems. But both these
situations have been remedied in the
more recent models.

Of more scattered complaints, we re-
ceived these:

“It's too easy to hit third gear when you
try o downshift to first,” frets a New York
refrigeration engineer.

“Access to the rear seat is difficult with
the automatic seatbelts,” laments an |lli-
nois auditor. As an aside, opinions about
VW's passive restraint system ran about
50/50 pro and con. Some owners love it,
others hate it.

A California candle designer is in the

(Please furn fo page 196)

A NATIONWIDE SURVEY BASED ON 2,394,677 OWNER-DRIVEN MILES

The heart of the Rabbit diesel

Some engines find themselves doing
things their designers never dreamed of.
Like the VW Rabbit engine. Developed in
the early 1970s by Audi, it's currently not
just Volkswagen's mainstay, but it also
powers Porsches, Foxes, Gremlins, Omnis,
Horizons, and European VW vans.
Because it was over-engineered from the
beginning, this water-cooled, ohe, in-line
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Four easily lent itself to dieselizing. Volks-
introduced the Rabbit diesel in the
United States in early 1977,

To convert to diesel, VW left the block
and crankshaft virtually untouched, con-
centrating on head design, pistons, rods
and the induction system. If you were to try
to dieselize a gasoline VW Rabbit engine
yourself, you certainly could, but the tab

MIEC T Cn

would come to around $2000, excluding la-
bor. VW currently sells the diesel for $200
to $300 more than a comparable gas-fired
Rabbit.

Because of its excellent fuel mileage
{40-50 mpg, according to our survey),
the Rabbit diesel engine will pay for it-
sell after approximately 20,000 miles of
driving.

engine is diagrammed
(far left) and shown in-
stalled under the hood
(left). According to
owners, maintenance
costs appear to be
about the same as can
be expected with gas-
oline-angine RAabbits.
Recommended oil-
change ihtervals are
7500 miles and major
service is specified
every 15000 miles.
Recommended over-
;' | haul of the diesel's
& tuel injectors is speci-
fied for every 60,000
' miles of driving.
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Thisyear's RVs may be bigger
and fancier than ever again.

by Bill McKeown rv epiton

his may be the year to shop for that

new recreational vehicle. A pre-
view of the latest models shows variety
we may not see again. For several
years the industry has been watching
for an imminent crunch on the market
for the big rigs that burn the
most gas. So far, buyers have
remained loyal and regula-
tions have stayed lenient.

What's fun?

For a while there was a
strong threat that vehicles
used for fun would not be con-
sidered essential to the ecan-
omy if fuel rationing came, and
aline had to be drawn between
useful and non-essential
transportation. Should we be
allowed to drive a motor home
or tow a trailer oul to a camp-
ground? If not, should owners
of passenger cars drive to
sports events, to the movies
and the beach, to visit rela-
tives on a day off? Was seeing
the country less important
than shopping the super-
markets?

After government hearings
at which both sides were pre-
sented, it now appears that
the right to relax the way we
like best should determine the
way we would use a gas allot-
ment. Given a set amount of
fuel, it would be up to each
driver to decide how far he could go
and the kind of vehicle he would use,
So assorted types of big live-aboard
rigs are still very much available this
year. Smaller units, however, continue
to grow in popularity.

What's different?

Mini-motor homes, those chopped-
van conversions with bodies built be-
hind and above the original cabs, are
packing added living into up to 25 feet
of vehicle. Now you can sleep up to six
in one—two in the forward compart-
ments over the driver, two by convert-
ing the dinette into a double, and two
in a pull-out gaucho. The lowly bathtub
has become a sign of luxury in many
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rigs. Once only found in stretched-out
motor homes, it now appears in more
compact RVs, though usually not big
enough for camping basketball play-
ars. A shower, along with hot and cold
rolling kitchens, is standard now in
running water for bathrooms and
mini-homes.

Using a pickup truck body for a
slide-in camper is still a handy way to
make a work rig into a dual-purpose
vehicle, though sales of the cargo-bed

MNew Leprechaun mini-motor home chopped vans from Coach-
men fit sleeping for seven, even bathlubs, into 22 and 24 feet.

It's a Winnebago, but the new 26 and 29 Chieftaing have
less boxy look, 10 interior layouts, smaller “W" on side.

Football game tailgating by molor home
can include wine steward, chel, violinisl.

A 9s .
rrolling vacations

units have fallen off. But now the mini-
pickups, the Datsuns, Toyotas and
Subarus, the Chevy LUVs and Ford
Couriers, are built up with permanent
camper conversions into mini-mini-
homes. Chinook for several years has
been making attractive installations,
and now Champion Home Builders with
the Galavan, Dolphin with its high-
styled X-100, Sunrader with a back that
lifts into a rear patio, and others, are
joining the move to converting
compacts. Most offer solid
fiberglass-finished compact
bodies, but a few use pop-up
tops that can lift to expand
headroom once the rig is
parked.

Room to stand is always a
challenge to engineers who
hope to keep the wind resis-
tance and center of gravity
low, and to designers trying to
get away from the shoebox
look that used to be typical of
so many RVs. In mini-motor
homes, Diamond-Coons has
come up wilh a stepped-back
top for the G.T. Diamond that
adds space and good styling.
Revcon's streamlining helps a
big 30-foot motor home look
lean.

More room

The bunkhouse design, an
arrangement we applauded
several years ago when it first
appeared, is now winning
sleeping space in a number of
new RVs. By stacking bunks
double-decker style in a spe-
cial narrow compartment, a
large family, team, group of
sportsmen or just friends can be fitted
into limited travel space. Children can
turn in early without converting the liv-
ing area of night-owl adults into a bed-
room. Holiday Rambler, Monitor,
Hop'Cap, Shasta, Coachmen, Winne-
bago, ltasca, Wilderness, Pace Arrow,
Fleetwood, Tioga and Taurus are some
of the trailer and motor-home makers
that now offer this design.

Bigger still, and growing, are the
fifth-wheel trailers that approach the
mabile home in living space. Though
still a small percentage of all RVs, they
have been attracting numerous new
buyers who like indoor room, don't
mind driving a tow truck, and don't plan
on finding a new campground every




. The_cl'{op ;;ad van mini-mofos Wolne, = .
., like Flegiwood'sMair, gjves the Tesl .~ = ~.»
OO dgeipd & Emalier Mg, bul-fras heddroom,

~-gctommodations; spH-gon e Ty
R

iy

A camping trailer without the tenl, the Apache solid-stale
Yuma | has new glide-out galley kitchen and can sleep six.




Twin rear windows indicale the newly popular big-
family bunkhouse layout in this 25-fool Holiday
Ramblette, designed in without raising the roof.

Upper berth arranged across the rear
ol a Free Spirit Eagle Bunkhouse
travel trailer {left) has slide

curtain for view into living room.

Pickups, even the mini-compacts, can mouni Coleman’s slide-in fold-down Counlry
Squire and Country Squire Junior campers. Both have two doubles o sleep four,

And for compact cars, Apache’s Mini Eagle
130 weighs only 510 pounds with a height
of 3Vv: feel, bul opens for two double beds.

Six models of Shasta mini-molor
homes, including one with bunk-
house plan, join Shasta's van,

fitth-wheel, and standard trailers.




Large accommoda-
tions in a small
trailer: The Coach-
men Sun Lile 160
sleeps six in a 16-
footer. Other fold-
down camping trail-
ers in the line range
from a 13-foot mod-
el, that can sleep
four and has 6-fool-4
headroom, to the
Sun Classic 210,
sleeping seven.

Junior campers enjoy the clubby bunk-
house. This one is Free Spirit's Cub 25.

With a steel-reinforced streamlined
exterior and yachty decor inside, the
y new 25-lool Itasca Sealarer cruises
and sleeps a crew of three to five,

Folded for travel and trailing,
Coleman Country Squire {open, lar
left) looks like pickup cargo

cover on standard or mini-iruck,

has good wind resistance, economy,

g

Comlort-of-home camping is possible with big travel trailers like Coachmen's Deluxe
- Crestwood 26-footer. Refinements include optional layouts, extra insulation.

Which RV is which?

4

Camping {or tant) trailer

Travel traiier

el

Pickup truck cover

night. This Is the type of rig favored
for sun-belt trailer parks. Some rigs,
like Jayce models, mount wide glass
sliding doors and picture windows
Coachmen adds a nice touch in its
32-footer by enclosing the bedroom
over the hitch in a separate room

But the pickup trucks that mount
fifth-wheel hitlches on their cargo beds
now are getting styling treatment,
American Traveler, Blazon, Ozark
Traveler and the 40-foot-long Arctic
Sun from Dreamer all have pickups
camouflaged to look a part of the ax-
tended trajler behind, Yet not all fifth-
wheels are oversize. Play-Mor's model,

(Plaase lurn o page 174)




Mow customizers are going to
work on the newly popular mini-
trucks o make them into vans,
as with Ford Courier {above)
enclosed wilth a panel body.

A conversion of a GMC by the
Jimmy Div. of Consolidated
Leisure (upper left), the semi-
van with headroom at the rear
approaches $20,000 with options.

Only the name on the spare lire
(left) hints that colorful

Tailgater with rear canopy and
swing-out stove for ouidoor
cooking is Winnebago Youth Van.

and rigs that

These extra size station wagons may be the family cars and muscle
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machines of the future.

hat is more than a car, less than

acamper, has four wheels, swivel
seéats and style to spare? That's easy.
What vehicle developed as a sign of
youth but was grabbed up by drivers
of all ages?

It's obvious. The rig that started out
as a panel truck and became a beach-
boy symbol now is being bought by
outdoor families and sporty older types
as an ideal way to tote a tent or tow
a travel trailer.

Builders of recreational vehicles are
attempting to catch up and ease into
the van conversion market with units
that are bigger and more upholstered
than slation wagons, that can be fitted
for compact camping, and that have
cargo room to carry a lead of friends
and kids, plus gear. Big to park, but
easy o drive, these RVs usually have
sitting headroom and, unlike the
raised-roof models, will fit into most
garages.

Unlike the posh pads-on-wheels that
are all matiress in the back, most fam-
lly touring vans with their picture win-
dows and four high-backed swivel
seats have a small rear lounge that
can convert into a bed. Often, unfortu-

For towing with minimum
air resistance, lrailers
with streamlined aircrafi
design like the Avion are
popular. Fleetwood has
several models of Santana

-slalion wa vans specially
 rigged m vehicles.

Station-wagon luxury
with room lo spare is
feature of Star Gazer
(upper right), a GMC
Stareraft touring van.

Standing headroom
and bunks for six
in18%: feet are
advantages of new
raised-roof Xplorer
221 minihome.

nately, this is mounted across the
coach, and a six-footer must sleep
there while in a crouch. By stretching
out at a diagonal, however, a touring
couple can take turns resting; one can
nap while the other drives.

Sink, stove and sometimes a self-
contained toilet help the van to simu-
late a camping rig, but a rainy day in
a campground without any room to
stand may dispel that illusion

Last year, Champion Homes intro-
duced its Trans-Van with a slightly
raised rooft and a rear entrance with
room for a six-footer to stand just
inside the door while cooking at the
galley. This year, similar models are
available from a number of imitators

Champion has gone on to add a four-
wheel-drive standard van it calls a
Wrangler and a Datsun mini-minihome
conversion called a Galavan to fit this
market, Hop'Cap has a stretched van
named Mid Ranger, and Uni-Van from
Mobile Traveler is another entry.

Styling innovations include a gull-
wing replacement of the standard slid-
ing side door; half lifts as a canopy
and the other half drops to form steps.
Leisure and Recreational Products
(LRP) and Gerring, noted van custom-
lzers, are sources of this feature

Watch these rigs for innovations,
Dodge now offers a diesel engine op-
tion, and lightweight compact vans are
sure to develop. PM
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What will the ultimate fold-down be like?
We outfitted one to find out.

by Bill McKeown

f small cars are the transportation of the future, tent
trailers may becomea the ideal campers to low be-
hind. Folded down, they offer minimum wind resist-
ance and tongue-hitch weight, unobstructed visibility

CAMP TRAILERWITH

almost anywhere. Parked and opened up, they offer
fold-out accommodations for a big family as well as
space for almost everything and the kitchen sink

A little camping trailer used to be considered an
in-between rig—a step up from tenting but not quite
a big travel trailer or motor home. But sugpose all the
features of the big ones—and then some—could be
installed neatly in a compact trailer. We conferred
with Starcraft, the noted recreation vehicle and boat
manufacturer of Goshen, Ind. Into a Galaxy model, its

oul back and tracking that follows a four-wheel drive  engineers incorporated our recommendations, their

Pulled into position with
the new Star Gazer lour-
ing van, Galaxy & has
boat and bicycles which
are to be unloaded Irom
special racks belore
camper roof is raised.

For the many nights when
a campground sefup
comes after dark, a spot-
light shines on the hitch
and a switch that lifts
rool electrically.
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Family members are taken
care of with cusiomized
fittings. Dog-dish sheif
attaches out of the way
under ouldoor barbecue.
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newest innovations, and the prize-winning sugges-
tions from the nationwide Starcraft Camper Club
membership. The result gives an impressive ook at
things to come.

Camping combines a variety of outdoor activities
and sports, and a tent trailer roof is a useful platform
lo start loading up for them. Four bicycles and an
aluminum Starcraft fishing skiff are secured there
with special hold-down brackets. A small outboard
motor and excess luggage can be stowed under the

(Please lurn o page 172)
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The12
most-asked
uestions

about RVtires
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Which ones to use. When and why to use them.
And how much they should cost.

by Mort Schultz

ol
oy e B

hey call them the difficult doz-

en—the 12 guestions about off-
road tires that owners of recreation-
al vehicles most often ask their tire
dealers,

Whether vou consider yourself an
off-road expert or you just steer
yvour RV out onto the beach or into
the woods oecasionally, you've prob-
ably become aware that a flood of
gpecialty tires are now becoming
available. What are the features you
look for before buving? Here are

Paddie tire is for sand, mud, not pavement,
would have short, rough highway life.

answers, with a word of thanks for
their assistance to the Firestone
Tire Co., B. F. Goodrich and Dick Ce-
pek, who is a recognized authority
on off-road tires. (Dick is the own-
er of a retail and mail-order tire out-
let in South Gate, Calif.)
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Question. What is an off-road tire?

Answer. A true off-road tire is a spe-
cialty tire that is of no use to most recrea-
tional-vehicle owners. For example, the
paddle tire is designed for use in sand
and mud and not for highways. If you
drove paddle tires on paved roads, the
soft paddle tread, extending from sidewall
to sidewall, would give a very uncomfort-
able ride and wear rapidly.

From experience, you probably notice
that you and other owners of four-wheel
drives (4wd), vans and pickups spend
more time on the highway than off the
road. Infact, it's been estimated that most
dwd vehicles are driven on paved roads
about 90 percent of the time and off-road
only 10 percent.

What is commonly referred to as an off-
road tire, therefore, has to be designed
for service on the highway. But it also has
to keep you moving over off-road ter-
rain where traction is not as good.

Q. What distinguishes a regular
highway tire from an off-road tire?

A. Tread pattern, primarily. Tires for
use off-road have an open, deep-grooved
tread. However, as with highway tires,
this pattern comes in two designs: con-
ventional and traction. Traction tread
tires are also referred to as drive-wheel
or snow tires.

Q. Is it advisable to buy off-road tires
on the chance that my vehicle, which
so far has been used only on paved
roads, may someday see limited off-
road use?

A. No. According o Firestone Tire Co.,
“The wear penalty for using off-road tires

h
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Conventional heavy-duty truck tire is a
good on and off-road compromise.
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on the highway can range from 25 to 50
percent when compared with the use of
highway-type tires on the highway."

At this point, we had better define the
term “off-road.” It means the outback,
where chunks of rock, deep ruts, mud and
sand prevail. Driving on country roads, of
the hard-packed shale and dirt variety,
should not influence you to buy off-road
tires since highway tires would suffice.

Unless you have a bottomless wallet,
you better consider the use tires will get.
Ofi-road tires aren't cheap. The least ex-
pensive ones of quality are around $100
each.

Q. | need tires on my 4wd, which |
drive into the boonies often. Other-




wise, | use the vehicle on the highway
and around town. What's best for
me?

A. Best? Two sets of tires—one for reg-
ular and one for back-country use. It's
also best to have two sets of wheels, s0
you can keep tires on wheels instead of
mounting and demounting them when
switching sets. Constant mounting and
demounting can damage tire beads.
Once a bead is damaged, you can throw
the tire away.

Q. What if | can't afford two sets of
tires and wheels?

A. Then buy one set of off-road tires
and wheels to match. Most off-road tires
are wider than regular highway tires for
“flotation” in soft going. Wheels used with
highway tires should not be used with off-
road tires. By matching wheels to tires,

Primarily for off-road operation, this open
tread can handle highways as well.

you will avoid poor performance, irregular
tire wear, a possible safety hazard and
maybe damage to the vehicle,

Dick Cepek recommends that you buy
off-road tires and wheels from the same
dealer.

“Who is going to lake care of you if the
tires don't run right?” he asks. “The wheel
guy is going to tell you it's the fault of the
tires and the lire guy is going 1o say you
have bad wheels.”

Q. Some pickups and 4wd vehicles
I've seen have off-road snow tires on
all four wheels. Do they give better ser-
vice than conventional tread design?

A. Only in snow. If you drive in snow
country and don't want to use tire chains,
traction tread tires help keep you moving.
Traction treads on the rear of your vehicle
should keep you going if your area gels
light or moderate snow. One traction
tread tire for each wheel, front and back,
is best if snow is heavy.

Good-gquality off-road traction tread
tires give adequate service on all kinds of
terrain—rocky, sandy, muddy—when the

Though for highway use, open treads on
the sides give traction tires a snow grip.

ground isn't snow-covered. However, if
snow is not a faclor, equip your vehicle
with off-road tires having conventional
tread. They offer a more comfortable ride
on paved roads.

Q. Which tire is best for driving on
ice?

A, Best answer is tire chains. No off-
road tire provides traction on ice.

Q. Some off-road tires |'ve seen for
my vehicle look much wider than oth-
ers. Do wider tires give better perfor-
mance?

A. Generally yes, but this business of
width is confusing. Indiscriminately fitting
a vehicle with wide tires can give prob-
lems. Approach width sensibly. Here are
tips:

1. You can spend a fortune modifying
your vehicle to get wide tires to fit. You
can cut fenders, beef up the suspension
system, rebuild the rear axle and the like.
You have to judge whether minor or no
maodifications will suffice. Minor modifica-
tion entails bending fender lips.

2. Once you deviate from the tire width
suggested by the vehicle's manufacturer,
consider tires in relation to the vehicle's
axle ratio and engine revolutions per min-
ute (rpm). Tires are a vehicle's final drive
gear. Make sure, when considering the
purchase of wider tires, that they won't

Width of high-flotation models helps keep
tire from sinking in sand or mud surface.

result in engine lugging on the highway.
An engine that operates oulside its power
curve gives poor performance, consumes
more fuel and may be subjected to un-
necessary wear.

3. Not all tires of the same size desig-
nation have the same overall diameter
{OD). This is true of tires made by the
same or a different manufacturer. For ex-
ample, Firestone's 10-15LT All Terrain
tire (conventional tread) and Firestone's
10-15LT Al Terrain T/C tire (traction
tread) have different ODs. The company
warns that the two tires should not be
mixed on 4wd vehicles. Doing so can re-
sult in drive-train damage.

4. The tire dealer you patronize should
have charts giving compatible tire sizes
for your vehicie's axle ratio and engine. If
he doesn't, find yourself another dealer.

Off-road traction tires extend the open
grooves to sides of tread for snow going.

Q. What part does tire construction
play in the selection of off-road
tires?

A. The same part it plays in the selec-
tion of highway tires. If you want the best
and strongest, get radials. Belted-bias
tires, which are less expensive than ra-
dials, are a second choice. Bias tires—
the least expensive—aren’t suitable for
extensive off-road use.

Q. What is a tire's load range and
how does it influence the kind of off-
road tires one should buy?

A. Load range is an indication of the
maximum cold inflation pressure for
which particular size tires are rated. A
tire's load range determines the amount

(Please furn [o page 175)
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Part of the fun is to make your rig
personal and different. Now ac-
cessory manufacturers are provid-
ing the special items required. Want
to add headroom, bedroom, extra
storage, or built-in bucket seats?
Aftermarket outfitters can do all.

The family car can be fixed for
camping with reclining seats, plug-
in coffee pot and refrigerator and a
tent in the trunk. Station wagons
and vans are easy to live aboard,
with inflatable mattresses and a
grub box. Cap covers for pickup
trucks are made by a growing list of
suppliers; Hop'Cap, Leer and Win-
nebago are among them.

California, birthplace of much van
customizing, offers great varieties
of side and sunroof windows from
Stretch Forming, Elixir, West Coast
Windows and Le Van. Chastain has
truck bed Rumble Rider rear seats
for minipickups. And to tow a spare
car behind yvour motor home, Preco,
in Omaha, provides a $300 kit that
makes it easy to trail an automatie-
transmission model.

Raising the roof without shutting your rig out of the garage is possible with Viking's low-

profile, add-on insulated fiberglass Sports Tops with roof racks for vans.

A back door for pickups, Leer's Town ‘N’
Country Cab-thru door of gray safety glass
offers entry into Leer's slide-in camper or
@asy access to pickup cargo bed.

Blocked by a spare tire, a motor homa's
rear storage compartment is useless un-
less a hinged, spring-loaded tire carrier like
Kenco Engineering's is bumper-mounted.

Bolted out of sight behind the front seat of a pickup, the Stowline
Truck Caddy has shelves and racks for tools and gear, plus a
lockable compartment. A rifle safe is also available.

Without welding, the Combo Trailer Hitch/Step Platform for vans
can ba bolted on to provide a ball or receiver hitch, rear step and
bumper guard. It's from Avionic Structures.

For the van owner who wants to fit out for full-time camping or
needs a unit that slides back out for cargo space, Vankit of Indiana
has a two-sleeper with icebox, stove and sink.
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Blazer and Jimmy 4wd owners can now order a convertible top
that allows for a roll-up rear window. Dualmatic provides top with
concealed fasteners in cholce of black or white fabric.




port and wide peaks for added room are
new from White Stag. High Country (abova)
has sheltered door to store packs, gear.

Nut everything is more expen-
sive. Going outdoors is still free,
and though the costs for much camp-
ing gear have gone up, equipment
now available has improved consid-
erably. New fabrics, plastics and in-
sulation have combined with new
designs to make camping easier and
more comfortable.

MNew tents

Bill Moss of Tent Works Ltd,,
Camden, Me., deserves credit for one
of the most useful trends in outside
living. Over 20 years ago his Pop-
Tent was the first free-standing,
gquick-erecting shelter supported
with flexible fiberglass poles. Gone
were the pegs, poles and guy lines
that stretched or shrank, tripped
you in the dark, tangled at setup or
takedown time and pulled loose in a
wind storm. Now Moss has models
from the Pocket Camper, Eave and
Trillium up to a cottage-sized Opti-
mum 200,

Free-standing models of sophisti-
cated design and light weight are
now also available from Early Win-
ters, Don Gleason's, Eureka, Trail-
wise, JanSport, North Face, Sierra
Designs, Coleman and more. Some
require pegging around the edges
only in strong winds; several use
elastic shock cord inside tube poles
to make joining up even easier,

Advances in materials

Waterproof breathable Gore-Tex
is now used in many parkas and pon-
chos, and appears as a bivouac bag,
sleeping bag, glove and tent cover-
ing material. Down, as the ideal in-
sulating material, is being chal-
lenged by synthetics like Thinsu-
late, Hollofil and PolarGuard, that
wash and dry more easily and claim
as much or more heat retention.

Pack frames have become more
flexible, campstoves more reliable,
cooking utensils and food even more
compact. Higher prices are provid-
ing more for the money outdoors.—
Bill MecKeown

Matching shelter blind and parka, the Mini-Blind and Mini-Mate come in white or camou-
flage from Sports Haven in Seattie for hunters and wildlife photographers.

Van campers with Coleman’s largest tent,
the Villa del Mar, can now join the two with
new van conversion kit that attaches to
tent, fits van with sewn-in magnets.

A bivouac sack with space to spare for a
single sleeping bag and big enough for two,
the R.E.l. Co-op's ripstop nylon Bivi Sack
can substitute for a tent.

Now compact little backpack stove from
Peak 1 can be carried in its aluminum pot
container/cook kit. Quart and Ye-quart bot-
tom and top are lifted with pot gripper.

Folded up, and with propane container re-
moved, Coleman's one-burner campstove
stows compactly. In use, new X-shaped
windshield protects 10,000-B.T.U. flame.
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easier thanever!

Computers, solid-state electronics, even
laser beams are being incorporated into
stereo equipment to give greater
convenience as well as better sound.

by.Hans Fantel

heck out the latest stereo gear now
getting into the stores, and you'll
spot three new trends:
B [ncreased automation.
® New controls to optimize perform-
ance,
B Special circuit refinements.

These innovations usually appear
firat at the top of the line; the most
advanced designs—dangling the hef-
tiest price tags. But, advances have a
way of trickling down. 2o features now
available only to fans with fat wallets
may soon come within reach of the
rest of us.

Automatic program search
From the way it looks, there must
have been a marriage between audio

2
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New devices make
stereo listening .

and the computer. Anyway, there's
some offspring from this unjion. More
and more audio components now have
built-in “logie.” They can run through
several alternative programs of action
in response to coded commands. They
owe their “intelligence” to what is
called a microprocessor—a tiny coms-
puter circuit that electronically makes
decisions based on simple concepts
like “ves,"” “‘no" and “either or."” This
may seem elementary, but it goes a
long way.

The first of these “smart machines™
ADC's Accutrac record changer
has been around for more than a yvear,
but it's learned some fancy new tricks
in its latest version (the +6). A photo-
sensor on the tone arm registers light

reflections from the record, and thus
can distinguigh the groove tracks from
the blank spaces between. Fed to the
logic circuit and a amall computer
memary, this information enables the
Accutrac to pick out, play, skip or
repeat any record track in any pro-
grammed sequence you choose. What's
more, it will do this for up to six rec
ords in a row, then awtomatically re-
stack the records and do it all over
again in the same or—if vou like
different order of selections,

You punch your instructions into a
keyboard that holds up to 27 prepro-
grammed cues—enough to tailor a
whole evening's worth of music to
vour particular taste. The six-disc
changer sells for £300: for an extra




The Accutrac +6 turn-
table is representative
of whal's new in stereo
—devices lo make the
listening ever easier.
Manual or remote-con-
trolled, the Accutrac
can play any seguence
of bands on up to six

records.
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350 you get a remote-control keyboard
about the size of a pocket ealeulator to
hold in your lap while issuing ultra-
sonic commands to the record player.
SBimilar programming options are
¢ available in cassette equipment.
i tried to locate a particular
pigee of music on tape—hunting back
and forth for the right spot 'l be
grateful for such computerized con-
venience. Again, the basie principle—
as they say in computer lingo—ia one
of seleéctive ac s and . In the
Optonica RT-6501 ($370) and the
Sharp TR3BBE ($360) cassette decks,
a4 built-in microproce 'y
silent intes hetween th
pieces of music and ass
to each, which is displayec

parate
18 a number
m an LED

panel. You ean then punch in the num-
bers you want to hear and akip the
others. The microprocessor will search
the tape for the wanted piece in both
forward and reverse motion.

Tape optimizing

Automation now goes beyvond such
handy frills and program
li”-‘il'hle new Maodel D WO derk E]':i?
microproc radjusts bias and equal-
ization separately to get the best pos-
sible performance from whatever tvpe
tape you slap in.

With all the different tapes now on
the market—hi-bias, i8, ferrie,

ection. In

chrome, ferrichrome, ferricobalt, and
whatnot—it gets pretty confusing
trying to set bias and equalization to
match the requirements of each tape
type. So the Hitachi does these chores
for you, automatically and precisely.
Just touch a button and its built-in
rabot engineer puts a test signal on
the tape, measures the output, and ad-
justs all the variables until the maxi-
mum putput ts obtained from the
particular tape yvou have chosen,
:ﬂl.'Il rl"-"\-'E'Iill.', a !:lq'll'l.r: nf L i1 i]!l“L'li'.l'l'.‘-'i
tells you just what the computer is
A few seconds later, it lets vou

w that all circuits | e been ||j:|l_j-
vized. 1t then rolls the tape back to
tart and all s e (ro. You're

ready to record, assured vou're get-
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Mo, you're not seeing things . . . Toshiba's SA-7150 is a receiver without a tuning knob. It's
the first receiver with a digital, frequency-synthesized tuning section.
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Technics ST-9038, combined with the matching SH-2038 programming unit, lets you select
your FM listening a week in advance. Upper readout is frequency; lower is time.

ting the best possible performance
in terms of frequency response,
noise and dynamic range. Natural-
Iy, such supersophistication doesn’t
come cheap. The D-5500 puts a 81000
dent in your bank account.

Tuner automation

Automation has also come to FM
tuners, most of it based on a new
type of “front end”—the part of the
tuner or receiver that pulls signals
from the air. Since the beginning of
radio, this was done by a variable ca-
pacitor: You twirled the tuning knob
until the circuit was in resonance

Optonica’s RT-6501 cassette deck has a microprocessor brain to
count the intervals between separate selections. It then allows
you to select the sequence of playback.
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with the frequency of the transmit-
ter. No more. The tuning capacitoris
Fone—in some cases, even the tun-
ing knob. Instead, a quartz crystal,
like the one at a radio station orina
quartz watch, vibrates at a fixed fre-
quency, Digital eireuits then process
thiz frequencey, by dividing or mul-
tiplying it, to duplicate the exact fre-
quencies of all the assigned broad-
cast channels in the FM band. That
way, the receiver is locked to the
transmitter frequency by the liter-
ally rock-steady crystal, No more
hit-or-miss tuning and no more knob
wiggling. It is actually impossible to

A FNE ADJLET i — PEC DAy

mistune these new “frequency-syn-
thesized” FM receivers. Tuning, in
effect, has become automatic.

Just let the tuner scan up and
down the FM band while you watch
the digital frequency readout. When
the number of the station yvou want
flashes on, stop the scan and your
station is right there—"on the
nose,” For added convenience, most
new digital tuners have up to a doz-
en selector buttons you can preset to
vour favorite stations.

Outwardly, this resembles ordi-
nary pushbutton tuning, like on a
car radio. But it’s nothing of the
kind. On most car radios, the tuning
button merely rotates a shaft to a
mechanical stop, often resulting in
haphazard tuning. By contrast, the
station selector on the new tuners
issues a precise command to the
crystal-controlled frequency syn-
thesizer to duplicate exactly the fre-
quency of the station vou want,

Carrying the idea of automatic
tuning a step further, the brand-
new Technics ST-9038 (3600) offers
an optional add-on unit containing a
computer memory, enabling you to
program your listening a week in ad-
vance. You punch in the dates and
broadcast times for the programs,
along with a code for any of eight
different FM stations, and the op-
tional SH-8038 programmer makes
sure you don't miss a thing. If you
can't be home to listen, it will switch
on your tape deck to record the pro-
gram for you and shut off every-
thing promptly when the program is
over, If you've got two separate tun-
ers, the programmer can be in-
structed in advance to let you listen
to one program, while recording
another. My wife liked the whole
idea, but when I told her the pro-
grammer costs an extra 600 bucks,
she just said: “What? For a clock ra-
dio? And it doesn't even have its own
speaker!”

New controls

Giving the user a chance to make
ultra precise circuit adjustments
for optimum performance is the idea

Aiwa's AD-6900 cassette deck is equipped with needles having
two pointers. One of them gives the reading for peak power, the
other indicates average signal.
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behind a whole set of new controls. A
case in point is the “response tuning
system” on the AD-6900, ATWA’s top
cassette deck. What it does is similar
to the automated function already
described in the Hitachi: It adjusts
the bhias current to the exaet re-
quirements of a particular tape. In
this model, the process is not auto-
mated, and you have to watch the
meters for the point of maximum re-
sponse. But the test signals are ap-
plied both at the high and low ends
of the audio range, to make sure
that optimum response extends
throughout the audible range,

Even the meters on the AIWA are
unusizal, Each has two separate
pointers. One registers signal peaks
that are important for avoiding dis-
tortion. The other iz a standard VU-
meter; which averages the peaks to
give an indication of the overall sig-
nal level going on the tape. Like sev-
eral other top-quality decks, AIWA
also lets yvou switch the meter to
peak hold, The needle then stops at
the loudest signal, 20 you can tell at
a glance whether or not the tape has
been overloaded at any moment of
the recording.

You'll also find several fancy new
controls on the front panels of FM
tuners, such as a switch labeled “IF
Bandwidth." There's nothing iffy
about that 1F. It stands for Interme-
diate Frequency, and adjusting the
bandwidth in that range helps keep
overlapping stations apart,

For example, where 1 live—on a
hilltop in western Massachusetts—
just about every FM station from
New Hampshire to Delaware chimes
in on my rig. This makes it difficult
to keep a weak station from being

Hitachi's D-5500 will
select bias and equal-
ization automatically
for just about every
type of tape now on
the market. Just touch
a button and the inter-
nal computer puts a
test signal on the tape,
measures the output,
then adjusts every-
thing until output is
maximum. LED indi-
cators lel you know
what's going on. It
also has a slide-out re-
mote control, so you
can command its
many functions from
across the room.

overwhelmed by a stronger signal
on an adjacent channel. Sure, high-
er selectivity would help. But higher
selectivity also means higher distor-
tion. Since FFM tuners are designed
mainly for fidelity, they often delib-
erately sacrifice selectivity on the
assumption that in most places the
FM band isn't that crowded.

The new [F bandwidth control
golves this dilemma and lets yvou
pick different values of selectivity,
depending on what station vou lis-
ten to. For a station coming in clear-
ly, you can use the “wide"” IF setting
for maximum fidelity. To separate a

Philips has come out with a new line of turntables—the Series 7 models that combine belt
drive with servospeed control. Performance matches the direct drive.
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station from an interfering neigh-
bor, use the “narrow’ 1F setting. It
may inerease distortion slightly, but
at least you'll hear just one station
at a time. This new feature now ap-
pears on many of the better tuners,
including those by Pioneer, Sansui,
Technies, Yamaha, Marantz, Ken-
wood and Mitsubishi.

For pulling in those tricky, far-
away stations you also pet a lot of
help from the new Hi-Blend control
introduced by Yamaha, Technics
and Nikko. Weak signals from dis-
tant stations get distorted by being
gplit into left and right channels in
the tuner's stereo detector. The
quick way of solving this problem is
simply to combine the stereo chan-
nels and receive such stations in the
mono mode, But that way, natural-
lv, vou lose all of the stereo effect.
The high-blend control lets you set-
tle for a compromise; it combines
only the uppermost part of the audi-
ble range, where the distortion is
most apparent, while stereo is re-
tained in the rest of the spectrum.
That way yvou get less stereo separa-
tion, but cleaner sound—the best
trade-off for “difficult’ stations,

Circuit refinements
Top amplifiers nowadays are so
good that it's practically impossible
to test them, Their specs are better
than those of the test equipment.
Even so, there's still room for inno-
vations, like Hitachi's "Class G" ¢ir-
cuit.
The G-cireuit works like helper
aprings on & car or truck: [t soaks up
(Plmase turm o page 182)
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Fishbowl! variant
Alternative Aqua Systems give aguariums a
diffarant look. Wood-grained steel posts and
wood shelves are combined into integral
units in eight designs. Systems can hold both
frash and saltwater; no metal or toxic parts
come into contact with the water, the maker
says. Model 2325 (shown) has a 23-galion
tank, is about $111. Agqua-Design, Box 558,
Morton Grove, Il 60053,

e -

Roll out the ice rink
You can put a skating rink over your swimming pool, tennis court or yard with this kit. Ethylens
glycol fluid flows through flexible tubing in 4x50-foot grids to make ice; grids can be rolled up
at season’'s end. The system is said to be simpler 1o construct and require less power fo
operate than other such units. Package with refrigeration module, vinyl liner, ground insula-
tion, plastic edging, fluid and grids for a 20x50-foot rink is $9990. Lumber for rink edging is not
included. Devoe Sports Systems, 800 Eastern Ave., Carstadt, N.J. 07072,

Well connected

Speclal seals make Econoseal connectors
resistant o saltwater, gasoline, oil, antifreeze
and hydraulic fluid, the maker says, Made in
3-, 4-, 7- and 9-wire sizes, they are uselul in
automotive, marine and off-road applica-
tions. From $1.78 each. AMP Special Indus-
tries, Valley Forge, Pa. 19482,

Reach for the sky

Z/II

Slide projector zoom

The Navitar /3.5 zoom lans varies in focal
length from 6 to 9 inches (152 to 228 mm) for
long-throw slide projection. It fits all Kodak
Ektagraphic and Carousel projectors, as well
as many others. One of a full line of slide
projection lensas, it costs $330. D.O. Indus-
tries, 317 East Chestnut St., East Rochestear,
N.Y. 14445,

Fire extinguisher for boats

The Fireboy Jr. Madel 15 is an automatic fire
axtinguisher for boats with engine compart-
mants of up to 75 cu. it. The nonelectrical unit
usas Halon 1301 extinguisher. At under six
pounds, it can be mounted with two boits.
About $100 from Convenience Marine Prod-
ucts Inc., 100 Commerce Ave. S.W., Grand
Rapids, Mich. 49503,

The Spray Pal Hanging Plant Mister waters
hard-to-reach plants. The 22-ounce bottle
has a mix and measure guide built in; the
gooseneck lube is fully adjustable. Spray can
vary from a fine mist to a stream. About
§2.50. AFA Corp., 200 Industrial Bivd., Box
908, Toccoa, Ga, 30577,
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It's an ill wind. . .

that blows through your wall outlets and switch
boxes, wasting energy. Dralt Sealers fit be-
reducing
infiltration through outlets by 93 percent, the
maker says. Plugs lor sockel holes block air
and keep children’s fingers out, too, A kit with
eight Sealers and 10 plugs is about $4. Arm-
strong Cork Co., Lancaster, Pa. 17604,

tween wall and cover plate,

Tracked trail bike
Trail Kat has a tracked rear drive to prevent
slipping, the maker says. The rubber track
has a “footprint” of about 100 square inches;
a bogie-type suspension smooths oul
bumps. All sprockets and chains are up out of
the way of dirt, mud and sand lo reduce wear,
Production is planned for later this year, Trail
Kat, 19906 122nd Place S.E., Renton, Wash.
8B055.

This’ll give you a lift
The CVED Buoyancy Compensator provides
25 pounds of buoyancy; another 12 reserve
pounds are available by opening zipper at
bottom. The ballistic nylon vest has a bottom
hamess panel that fits over a scuba diver's
abdomen and is said to provide more comfort
than other designs. It's $135 from Dacor, 161
MNorhlield Rd.. Northfield, Il 60093

Row, row, row your canoe

For those wha like 1o row for exercise without
having to buy a scull, an attachment for a
canoe may meat your neads. This aluminum
rig waighs about 8 pounds and adjusts 1o fit
most canoes, Rig withoul oars is available for
about $75. For further information, contact
Ed Neison, Grumman Boats, Marathon, N.Y.
13803

Taking the wind out of your tires
Worried about foreign insurgents invading your driveway? Tired of having fleeing criminals
smash through your roadblocks? Road Bloc 170 is said to be 100 percent effective at stopping
cars and pickup trucks maoving faster than 20 mph. Unit weighs 36 pounds and can be de-
ployed in seconds, the maker says. Individual spikes are replaceable. It's $1950 from H.L.B.
Security Electronics, Lid., 211 East 43rd St., New York, N.Y. 10017,

kA

All hail

Plug-in attachments transform a
Veecta radio direction finder into a
hailer, fog siren and listening dea-
vice with a claimed range of about
200 yards. The listening device
picks up sounds from sources that
may be obscured by fog or dark-
ness. About $340, VT Sales Corp.,
1331 South Dixie Highway W.,
Pompano Beach, Fla. 33060.
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Traveling in eerie twilight is a twice-a-day
challenge to your driving skills.
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Headlights on at dusk won't help you see better, but 7 R Gt v

other drivers will be able to see you sooner (photos
below), especially at intersections (above). Sunset and
sparkle of lights and reflections (right) can prove deadly.
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by Michael J. Mooney

he most dangerous time of any

day is that hushed interval just
after sunset that we call dusk, twi-
light, or nightfall. More Americans
are killed and maimed during this
seemingly lovely interlude than at
any other time of day.

National Safety Council statistics
report that nearly one-third of all
auto accidents occur during the
hours of 4 to 8 p.m., which comprise
the evening twilight period at vary-
ing times of the year, This danger-
ous period also accounts for more
than one-quarter of all auto-related
fatalities each day. Pedestrians fare
even worse. Fully one-third of all
traffic-caused deaths occur at twi-
light, with children twice as likely to
be struck down as adults—truly a
grim record of carnage for the hours
when most of us are unwinding from
the activities and streszses of the
day.

But what is twilight, and why is it
the deadliest time of day on our
roads and highways? First the
what.

If the Earth were airless, there
would be no twilight and night
would follow day (and vice versa) in
an instant—just like that! But our
unigue atmosphere diffuses and re-
fracts the sun's rays about 35 miles
inte the dark side of the Earth and
the resultant ever-changing half-
light is, of course, twilight. At the
equator this twilight band zips
around the globe at 1060 mph. As
one progresges to the pole, this ve-
locity drops off noticeably and at
40°N., it is 804 mph.

Twilight actually occurs fwice dai-
ly—before sunrize and after sunset.
By far the more hazardous of the
two is evening twilight, when natu-
ral illumination steadily deterio-
rates from day into night. This time
of day coincides with the daily peak

in traffic volume, when millions of

Americans stream home from work
or school. At morning twilight, how-
ever, traffic volume is at its lowest
ebb of the day and illumination
steadily increases from night to
day.

Treacherous lighting

The most dangerous part of eve-
ning twilight is eivil twilight, which
starts at sunset and ends when the
sun is 6° below the horizon or when
one can no longer read a newspaper
outdoors by natural light. Civil twi-
light varies in length from an an-
nual average of 24 minutes in Miami
to 29 minutes in New York City to all
“night” in Fairbanks, Alaska. Twi-
light usually affects the tail end of

the summer evening traffic crush,
due in part to Daylight Saving Time.
By late October, however, the inex-
orable approach of winter gradually
shortens the day by some 4% hours,
resulting in later sunrises and ear-
lier sunsets. On the last Sunday in
October this trend worsens abrupt-
ly, with the sudden shift back to
Standard Time. Unsuspecting driv-
ers are immediately thrust into the
heart of the most dangerous situa-
tion of all—peak traffic conditions,
when the lighting is most treacher-
ous and changing. Not all drivers ad-
just suecessfully to this sudden
change.

Evening twilight, with its ever-
ghifting, ever-decreasing illumina-
tion, is the very worst time of day for
effective vision, Dr. Merrill J. Allen,
Professor of Optometry at Indiana
University, authority on highway
vision and zafety, tells us that, “as
the natural light fades, the driver's
eyes are unable to adapt as quickly
as the light level falls.”

Loss of depth perception

Visual adaptation to increasing
darkness thus lags, since sky light-
ingexceeds that of most highway ob-
jects. After sunset, such objects are
virtually shadowless and are fur-
ther diffused by bluish sky light. At
the same time, colors fade, resoclu-
tion decreases, and large objects are
often recognized only at the last mo-
ment, and fortuitously at that. This
unnerving lack of contrast also de-
creases a driver's general orienta-
tion and depth perception—itself a
very serious handicap—especially if
yvou're unaware that it is even hap-
pening! Objects are never as distant
as they appear at twilight. In fact,
this very uncertainty causes the
perplexed driver to look again for
verification at a time when ever-in-
creasing darkness remains a step or
two ahead of him.

Twilight wvisual problems often
start before sunset, when direct sun
glare overstimulates the eye's pho-
topic (day vision) cells, seriously re-
tarding the eye's spon-to-be-needed
ability to adapt to darkness. A tip: if
the sun is really getting to you at
thiz time of day, pull off the road for
a few minutes until after sunset.
The worst thing you can do at this
time is don sunglasses to combat the
unwanted glare. Instead, you
should adjust the sun visor to screen
out as much excess light as possible.
All too often, drivers wearing sun-
glasses at sunset forget to remove
them when twilight sweeps quickly
over them. On the other hand, the
sun visor can be used after sunset to
screen out distracting sky light and
allow the eyes to adjust more quick-

Tips for twilight driving
Here are additional safety precautions
for driving at dusk:

1. Check your car's head and tail-
lights, reflectors, windshields and wip-
ers regularly. Keep them clean and re-
place promptly when necessary.

2. Keep interior illumination to an
absolute minimum. Extraneous light-
ing seriously retards the eye's adapta-
bility to low light and darkness.

3. Don't smoke if you can help it.
What you don't need is a swirling
cloud of unbumed carbon particles
fogging up your eyes and the wind-
shield at this critical time of day.

4. Keep asharp eye out for pedes-
trians, on or near the road. Remem-
ber, people are comparatively small
objects, and when dressed darkly, are
almost invisible at 55 mph in marginal
lighting. MNever assume them to be
where they should be or to act in a
predictable manner. Always expect
the unexpected,

§. Decrease your overall average
speed by at least 10 mph at dusk. At
this time you need all the extra reac-
tion time and road space you can get
when the unexpected occurs—it
does, sooner or later.

6. If you doubt your ability to cope
with twilight driving, pull off the road for
a snack or a rest—not a drink—and
wait a few minutes for full darkness.

7. Above all, obey that classic rule
of safe driving at all times : drive defen-
sively—see aggressively!

ly to the darkening conditions al-
ready prevalent at road level.

Not only must a driver see effec-
tively at twilight—he must be seen
by others as well. Therefore, turn on
your low beams at sunset —if not be-
fore. On overcast davs or when local
terrain, obstructions, and so on,
create unexpected shadow pockets
of “instant twilight,” sunset light-
ing conditions occur even earlier.

Most states require headlights to
be turned on a half-hour after sun-
set. Disregard this outmoded law for
your own safety by snapping on your
low beams {not high beams) even
ecarlier, whenever light conditions
become less than optimum. And re-
member, always slow down when
passing from a bright area into a
darker one. Az for parking lights,
safety experts urge drivers to forget
about them st this time of day. Use
them only for their expressly in-
tended purpose, These same experts
also warn us that low beams are of
little use at twilight execept to alert
other drivers of one's presence.

According to critical tests con-
ducted by Mercedes-Benz in West

{Flease hwm o page 190)
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The countless tin cans we use each
year can furnish you with an end-
less supply of useful metal. Here
are clever ways that three PM read-
ers recycle the empties. The crafts-
men point out that their projects are
only starting points fo be allered
and embellished according to your
own f(asies. —The Editors

Stutz Bearcat
The Stutz Bearcat is known as “The
car that made good in a day.” Entho-

siasts say that it was and is America's
greatest sports car,

This model of the 1912 Bearcat is
built from scraps found in your kitch-
en or workshop. The only special pur-
chases 1 made were from the local
trophy shop: small roundhead brads
used as lug nuts and & scrap (2x3-in.)
of 1-mm brass commonly used in
making award plaques which I used
to make the radiator and the gas
tank caps.

“hassis and many other parts were
made from a Ritz cracker tin. That

Here are three projects by PM readers
that you can make from tin cans.

To many people the Stulz Bearcal is the symbol of the Roaring 20s.
This model is made of cracker lin and scrap materials.

A eandle in this lantern casls a playful light pattern. Lantern is two
juice cans seamed together. Cutouts are made by a torch.

Three-dimensional metal plaques are aasy to creale and make inter-
esting hangings. Surface is the inside of a tin can.

particular type of tin is chosen be-
canse it's the right thickness and is
already tinned inside. You can also
use a Saltine or other 90-1b. gauge tin.
Seat bottoms and cushions are cut
from a can of lighter metal (not alu-
minum) such asa soft drink can.
Other scrap materials vou'll need
are: 1%-in.-dia. dowel to shape the
tires : #a-in.-dia. copper gas-line tub-
ing of the type used on power mowers
for tires and parking lights; gas-
line connectors for headlights; coat-
hanger and stiff wire for attaching
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Tires are copper tubing shaped around a
dowel. Shape seven tires, keeping them
tight against each other; cut and solder.

Fender/running board is bent to shape,
placed on edge and soldered to the inside
mudguard. Guard will be trimmed to fit.

parts; 1/16-in.-dia. brass wire for
steering wheel, wind screen, brake
lever: metal window screen (not alu-
minum) for radiator; 1%-in.-o.d. con-
duit for gas tank.

Decorative hardware needed in-
cludes: small hex nuts for axles,
small screws for radiator cap and
differential. You'll also need black,
vellow (a popular Stutz color) or
yvour favorite-color metallic gold
spray paints.

Tools needed are a small vise,

Stutz Bearcal bullder Ray Owen manages a radio
station in San Juan, P.A. He's made a garage full of
model cars including landaus, racers, coupes and
tourers—all based on authentic models. Besides
making filigreed lanterns from tin cans, Charles Phil-
lips designs and makes jewalry. His tin can work can
be seen at Bellardo Ltd. in New York City, Larry Phill-
potts finds sculpunch wark 10 be an excellent way to
redax, During work hours he has writlen numerous
arlicles on aenal photography.
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Seat bottoms and backs have textured
upholstery made by scribing squares, then
pressing with a punch or a stovebaolt.

View of car's underside shows tin trans-
mission box and driveshaft (coat-hanger
wire) soldered to the differential (a bolt).

clamps, tin snips, 250-watt (mini-
mum) soldering iron, drill, hacksaw,
hammer, small file, compass with
seribe point, 8/16-in-dia. punch or
stovebolt and sandpaper.

Forming the wheels is the most
complex part of the job. Secure a
length of 1%-in.-dia. dowel in a vise
and carefully wrap seven turns of 3/
16-in.-dia. copper gas-line tubing
tightly around it to form the tires
(see photo above). Clamp the tubing
in place and cut across the turns to
form seven rings. Solder the ends of
each together and set the six best
ones aside,

Cut four strips of Y& x 442-in. erack-
er tin for tire rims. Insert them in-
gide the tires, cut off the excess
length and tack-solder.

With a compass, scribe only four
wheels on eracker tin. (Spare tires

The gas tank, tool/luggage chest and spare
tires with spider are placed on the frame.
The fenders are attached later.

on this model don't need wheels.) To-
do this, scribe concentric cireles of 3%
in, %16in., % in. and 1-7/16 in. diam-
eters for each wheel to locate, re-
spectively, wheel lug nuts, hubs,
rear lug nuts (that attach the rear-
wheel brake drums) and overall
spoke diameters,

Scribe the spokes by halving,
guartering, then by eve-dividing
each quarter into three parts. Using
the 12 scribed lines as a center, mark
each spoke 3/32-in. wide; cut out the
wheels and spokes. Then cut the two
15/16-in.-dia. rear brake drums.

To assemble the wheels, first add
the roundhead brads used asz lug
nuts (see above). Clamp the brake
drums on the rear wheels, bore holes
as needed and solder the brads on
the wheel backs. Then solder the as-
semblies inside the tires.

The axles are 3-5/16-in. lengths of
coat-hanger wire. Remove paint
from the ends with sandpaper. Bore
holes in the wheel hubs; solder axles
in place with hex nuts at ends.

The car body

Now the car begins to take shape.
The chassis is one piece of cracker
tin cut and bent as shown in Fig. 3.
{Fig. 1 is above. Figs. 2 to 12 are on
page 186. Patterns are half of actual
size.) Use a piece of metal or hard-
wood in a vise to get a clean bend.

To make the radiator (Fig. 4), use
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Cans are tack-welded in four spots to pre-
vent warping, then seamed together by
moving torch in small circles (see text).

Cut the second of the first pair of slits.
Touch the top can's rim with torch to mark
slit location; turn can 180° for next cuts.

After slits are made, begin shaping cans.
Position one hand inside the cans and
slightly push ocutward on all the struts.

LANTERN
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Place the work on a table and bend struts
farther outward; then place one hand inside
cylinder to finish the shaping step.

Top decorative design is cut. Alighted can- | ==
dle under it will cast this pattern on ceiling. |8akp

-

Side bands, angles are final cuts.

| G

something thicker than cracker tin,
such as a 22-ga. (about 1-mm thick)
piece of brass. Cut a radiator back-
ing of cracker tin with the same di-

the seat bottoms and back (Figs. 9
and 10), Before you cut them, em-
boss the metal to give it an uphol-
stery effect. Here's how: seribe Y4-in.

1%

ear, cut and install the front spring
suspenders (Fig. 7). Cut two front
and two rear springs. To do this, cut
332 x 3-in. tin strips. Make four
layers, cutting each a little shorter
than the previous one and shackle
together with small tin strips. Leave
the top stringer long enough to
make adjustments. Install the
springs so the car is level,

The fender/running board is a 918
x 94%-in. tin strip. You may need
another tall can to cut the pieces,
Shape the two fenders (Fig. 1),

Place the strip on a piece of tin
which will be a mudguard and solder
as shown in a photo on page 119.
The front guards are angled to fill
the space between the installed fen-
der and the car frame. Trim to fit.

Make tin running-board reinforce-
ments Y in, wider than the fenders.
Position and bend outside edges
over to hide running-board hangers.

mensions without a center cutout.
Cut and sandwich screening (win-
dow screen, other than aluminum
which can't be soldered) in place and
solder along the edges to join the
pieces. Then file edges clean. Cut the
firewall of cracker tin (Fig. 5).

The hood is a 134 x 334-in. piece of
tin shaped around the radiator,
trimmed and soldered to the radia-
tor and firewall. Solder this in place,
slightly overhanging the front edge
of the chassis. The triangular ends
of the tin seat runners (Fig. 6) are
soldered against the firewall; their
bottoms run along the chassis,

squares, then tap the center of each
square lightly with a punch as
ghown in the photo on page 119,
Then cut, trim and solder in place.
Position on the seat base frame (Fig.
11) and solder to the chassis.

Rear accessories

The big gas tank is a 1%-in-0.d.
conduit and the ends are tin. Filler
caps are two thicknesses of brass
with wire handles. Solder the tank
in place (Fig. 2).

The luggage/tool chest is a simple
15/16 x 2-1/16-in. tin box soldered at
the edges. Before you bend the tin,
emboss the rivet lines. Don't forget
to add corner reinforcements.

Next cut the spare tire spider (Fig.
12). Solder it to the two spare tires
and position the assembly using a
wire bracket.

Working on the underside of the

Textured seat upholstery

Cut the seat back and sides (Fig. 8)
out of cracker tin and shape the
curve with your fingers.

Use thinner metal such as a soft-
drink can (not aluminum) to make
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These are of stiff wire that can be
seen on the car's underside. Solder
the hangers to the frame to align the
running board and fenders. Then
bend the inside mudguards over to
meet the chassis piece and trim.
Attach the wheels by centering
the axles on the springs and fasten-
ing them with a small shackle and
solder. Axles shouldn't rotate. Add
the tie rod between front wheels.

Cockpit pieces

The footboard is a serap of tin, sol-
dered in the cockpit front along the
seat bracket angle.

The big steering wheel, used be-
fore power steering, iz a 1-1/16-in.-
dia. eirele shaped from brass wire.
Cut a tin spider with four spokes;
solder inside the wheel. Bore a cen-
ter hole and add the steering
column, a 3%-in. piece of coat-hang-
er wire trimmed after installation.
Locate the steering column position
and bore a hole for it through the
footboard and the chassis piece so
vou can insert the column; trim and
solder underneath.

The windscreen is a 1-1/16-in.-dia.
circle of brass wire with a piece sol-
dered at the bottom and attached to
the steering column.

The coil box is tin and the spark
adjustment is a bent brad. The pas-
senger footrest is wire.

The brake lever is brass wire and
the shift lever is tin. Attach using
a quadrant of wire for realism.

Finishing touches

The parking lights are two 7/16-in.
lengths of copper tubing with screws
inserted. Attach them to the fire-
wall with bits of brass wire.

The headlamps are gas-line fit-
tings with wire handles. They rest
on support brackets which attach
through a small hole in the front
apring suspender.

Add a small-screw radiator cap
and wire hinges down the center of
the hood. Wire also separates the

Cut rims from a can after slitting it at the
seam. Mext, tack the can to plywood with
the inside surface facing outward.

hood and radiator and the hood and
firewall. Add wire latches along
the bottom on each side of the hood.
On the underside add a tin trans-
mission box, a driveshaft made of
coat-hanger wire, and a steering
link of coat-hanger wire connected
to the tie rod. The differential is a
screw cut to length with the drive-
shaft soldered on one end and the
axle soldered on the slotted head.
Spray the underszide with dull
black paint, then spray several coats
of vellow or other color on the entire
body. Barely highlight the radiator,
steering wheel, seat, tank tops and
tires with gold, and vour model is
complete.—Ray Owen

Lantern

Two No. 5 juice cans are combined
to make this lantern, and the small
votive (church-type) candle placed
inside it produces maximum light
play on walls and ceiling.

To make the cutouts, you'll need a
torch—preferably an oxygen-driv-
en, acetylene type—which delivers
enough pinpoint heat to cut a clean,
thin kerf. Air-mix torches aren't hot
enough. | use a No. 0 brazing tip and
set both regulators at 5 lbs. The
flame should have a pencil-point

SCULPUNCH DESIGNS

gharp blue tip, the clear part of the
flame extending 6 to 8 in. Actual cut-
ting is done about %% in. below the
blue point. To prevent unplanned
cuts, you must quickly and accurate-
ly present the tip to the can.
Goggles are a must for this work. I
use the dark brazing-type ones. A
safe rule is: When the flame is on,
the goggles are on. Also wear heavy
shoes covered by cuffless pants, a
long-sleeved shirt, hat, heavy gloves.
For maximum caution, it's best to
play a fan on the cans as you work,
Sometimes noxious gases are re-
leased around soldered seams and
surfaces that have printing directly
on them. Burn off cans with printing
by placing them in a charcoal fire or
fireplace—never on a range or in an
oven. Work outdoors or in a large,
well-ventilated room.

Preparing the cans
Remove any paper on the cans by
cutting with one quick, wvertical
torch pass, and then peeling the pa-
per off. Remove one end of each can
by cutting as close as possible to the
rim with a torch, or by using a can
opener. If needed, shape the ends to
return them to round, then place
(Please luin to page 188)
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Center and tape the pattern over the tin;
carefully outline it by punching holes witha
nail or use a file ground to a point.

Punch holes in background to apply tex-
ture. This also raises the figure to give ita
slight three-dimensional effect.
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ainting the inside of a room is

like putting icing on a cake—
most of the work goes into prepar-
ing what's underneath the goo. Just
as with baking, ill-conceived short-
cuts can cause more work than if
you had taken the time to do the job
right in the first place,

Accept the fact that surface prep-
aration and painting are inevitably
messy. You can't be too careful
about protecting nearby objects and
surfaces. Masking tape is the paint-
it-yourselfer's best friend. Apply it
just prior to painting to protect
bordering areas from splatter and
paint mist. New, pressure-sensitive
tapes, like Easy Mask by the Dau-
bert Chemical Co., do not leave
adhesive residues on surfaces
they're meant to protect. These 3%4-
in.-wide rolls provide extra cover-
age, but follow the manufacturer's
caution and don't use Easy Mask on
lacguer-based finishes or peel-off-
type wall coverings.

More important than covering
furnishings is protection for your
head and body. A cap with a brim,
an old long-sleeved shirt, jeans and
old sneakers are ideal—they'll save
you much scrubbing and shampoo-
ing. To protect your eves, skin and
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ASSISTANT HOME AND SHOP EDITOR

Take a few minutes to protect surfaces and
objects that you don't want painted. Remove
wall hardware, fixiures and small furniture.
Move larger fumniture lo center of room and
cover with a dropcloth and/or newspapers.

@
i / Mo .

Plan ahead

How to prepare surfaces
so paint stays put!

Poor preparation guarantees paint failure and sloppy
results. Here’s how to make sure your paint jobs last.

Prior to painting windows, remove latch-
es and handles. Also remove doorknobs
for best resulls. Store screws and hard-
ware in a jar or box for safekeaping.

Use masking tape for neat work around
muntins and woodwork. A coating of
opaque household glass cleaner will
make splatters easy to wash off.

Get off to a smooth start

Scrape off peeling, blistered paint with
a broad putly knife or with specially de-
signed scrapers. Wide-blade tool is ideal
for fiat surfaces like baseboards.

A teardrop-shaped tool Is great for scrap-
ing moldings with curved and deep-cut
grooves, Pull, don't push, scraper into
loose or caked-on paint to remove it




Use keyhole saw to cut away
damaged area (round hole).
Measure hole and cut rectangu-
lar patch backing from corru-
gated box material so that it's
larger than hole. Backing must
be narrow enough 1o fit in hole.

Punch two holes in corrugated
backing, thread rubber band
through holes and secure pen-
cil or dowel through two loops.
Dowel should hold to backing
with slight tension. Squirt glue
around perimeter as shown.

Bend patch backing slightly, it
necessary, to insert and clamp
in place as shown with dowel
and rubber band. Allow glue to
dry 24 hours, then snip off the
rubber band with scissors. Push
lightly against backing to test.

Moisten edges of hole and use
taping knife to fill in area with
joint compound. Use tape with
second coal lo prevenl cracks;
finish with thin third coat. Sand
compound smooth and then
seal surface with primer.

Clean oul loose plaster debris
from crack with wutility knife or
with punch-type can opener. If
crack Is in wallboard, use a
sharp utility knife fo cul paper
layer on surface to prevent
ragged tears while scraping.

lungs,

use safety gopgles,

Prepare crack for joint com-
pound by moistening area using
a damp sponge. Use a 4-in. tap-
ing knife to force joint com-
pound in crack and to provide a
bed for wallboard tape. Gauze-
type tape is best for plaster.

gloves

A scraper should be pulled at an &

Carefully place tape over bul-
tered crack with fingers. Use
taping knife at 45* angle to em-
bed tape in compound and
squeeze out excess compound.
Apply a skim coat. Remove air
bubbles with razor blade.

portable,

Apply al least two more coatls,
but wait for the previous one
to dry. Sand away high spols
between coats, being careful
not to oversand adjacent paper
surfaces on wallboard. Prime
patch after final sanding.

variable-speed drill.

and a combination respirator/dust
mask as the task demands.

Scraping and sanding

Interiors usually require no ex-
tensive scraping, except where thick
layers of paint have built up, or
where moisture has caused blister-
ing and peeling. If scraping is
necesgsary, do it first,

Scraping tools come in all sizes
and shapes. Use 1-in.-wide scrapers
around window sash and trim, and
214-in. bladed tools on baseboards
and other wide surfaces. Several
makers design their tools with dou-
ble-edged, high-guality steel blades
that can be file-sharpened or re-
moved for easy replacement.

angle into the affected area. Push-
ing a scraper into the paint will dull
your blade faster. Apply a constant
downward pressure close to the
blade with one hand and guide the
tool handle with the other. Try a
shaving motion for best results.
File blade corners round to elimi-
nate the possibility of gouging wood
surfaces. Follow up areas that have
been scraped with a thorough sand-
ing. Feather out small ridges =o
they will not show through the
finished coat.

Scrapers are also best for clean-
ing flaking paint off flat metal
surfaces, On irregular-shaped metal
and on masonry surfaces, use a wire
brush, or wire cup brush chucked in

Surface patching methods

Before you put away your scrap-
ing tools and sandpaper, make a
thorough inspection of all surfaces
for holes, cracks, ridges, dents and
chips. Use serapers to clean dam-
aged areas of loose plaster debris;
abrasive paper to smooth out and
remove finish from dents and
gouges in woodwork, Don't think
about picking up a brush until you
have finished all patching.

Clean small nail, hook or screw
holes in drywall or plaster and mois-
ten them with a water-wet brush or
sponge. Then press patching com-
pound into the holes with a putty
knife, slightly overfilling them.
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When a floor has been worn to the bare
wood in spots and has begun to crack or
discolor, it should be sanded belore re-
finishing. Rent a drum-type sanding ma-
chine with a dusi-catching bag attach-
ment for sanding the main floor area.

",

An edging machine, which can also be
rented, cuts into areas close to base-
boards and saddles where a drum sander
can't reach. Be extremely careful 1o keep
sander moving uniformly, so as not to
cause uneven gouges (dishing) in floor.

Corners which cannot be reached with a
drum sander or edging machine should
be done with a well-sharpened scraper.
Liquid removers are usually unnecessary
and can leave residues which retard dry-
ing. Hand-sand lo glasslike smoothness.

Resurfacing a wood floor

The power equipment needed to make
refinishing your floors a do-it-yourself
|ob is available at most rental stores.
Have the dealer explain how to use his
tools. Hire a professional if you have
doubts—mistakes can be costly., The
first cut should be made with coarse,
20-grit paper, the second with medium,
40-grit paper and the finish cut with
100-grit abrasive paper. For a hard,
burnished surface, polish with steel
wool pads and power polisher, also
available at rental stores.

Keep in mind that sanding is always
done in straight passes and with the
grain. Keep the drum sander moving
forward once it contacts the floor or
you will cause uneven surface depres-
sions. Lift the spinning drum off the
floor before you stop. Make vyour
passes in one direction only, overlap-
ping the previous pass by about 2 in.
Reverse direction of the sander fo
reach area close to starting wall.

Vacuum up dust thoroughly and wipe
with a tack cloth before finishing. If
thare are stains in the floor, remove
with a commercial, two-part wood
bleach before finishing. Don't try to
sand stains out if they have penetrated
wood. Wear rubber gloves and goggles
when using bleach and also when
resanding spots later, so dust will not
carry chemicals into your eyes. Read
label instructions before using bleaches.

Sandpaper moistened with water
doez a clean job of smoothing and
feathering the edges of the dried
* patch to the wall surface.

Patch doorknob-size holes in dry-
wall by following steps in the draw-
ings opposite. Don't apply too much
joint compound at one time—the
heavy glob may sag. Fill moderate-
sized holes in two or three applica-
tions, letting each dry before pro-
ceading to the next,

When large sections of drywall
need repair, cut away the entire
damaged section, Make the cutout
as rectilinear as possible to simplify
cutting the patech from drywall
Expoze enough of the adjacent
joists or studs to provide a place to
nail the new patch. Toenail addi-
tional 2x4 nailers in position perpen-
dicular to joists or studs and over
the patch’s two other joints.

The drywall pateh should be the
same thickness as the surrounding
drywall, Nail it in place with gyp-
sum wallboard nails, letting the last
hammer blow make a slight dimple
in the surface at each nail. Fill each
dimple flush to wall or ceiling with
compound. Alse fill the channel
between the patch and existing sur-
face, Tape over joints the same way
as you tape cracks (see drawings).

Hairline cracks in gypsum wall-

board or in plaster should be opened
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to about '4 in. width and then filled
in the manner prescribed for re-
pairing small holes. Larger cracks
around door frames or other areas
should be repaired as shown in
drawings, Moistening the crack
with water prior to patching pre-
vents the compound from drying
out too guickly and assures a good
bond,

When large, bulging areas of
plaster have separated from the lath
due to leaks or heavy impact,

How to get surface clean

remove all loose plaster. If the lath
is unsound, replace it. If it's still
serviceable, undercut the edges of
the hole and push old plaster keys
aside. Next, wet lath and edges of
the opening with water and apply a
first coat of patching plaster to
cover the lath. Work it through the
lath spaces to obtain good keying
and cover lath to a depth of 14 in.
Score Y4-in. grooves in the first coat
while it's still zoft and let it set.

(Please turn fo page 230)

When refinishing concrele that has already
been painted, scrape and brush away flak-
ing paint, sand glossy areas, and wash
with TSP (trisodium phosphate) or a de-
tergent to remove grease, oil and dirl.

Rinse and allow to dry before finishing.

Walls in kitchens or near furnace rooms
usually require a scrubbing prior to paint
application for best adhesion. Use TSP or
commercially prepared delergents like
Spic and Span or Soilax. Rinse with clear

water and let dry before painting.
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LATHE ATTACHMENT FOR SHARPENING MILLING CUTTERS

tyle Craft’s tool grinding fix-

ture indexes and supports the
teeth of most kinds of milling cut-
ters while they are being sharp-
ened with a lathe toolpost grinder.
It is designed to attach to lathes
with 9 to 18in. swing (overbed)
and is especially useful to those
who ecannot justify a special-pur-
pose tool-grinding machine,

Onee the fixture was adapted to
my %in. lathe and toolpost grinder
for testing, it worked smoothly and
easily. Sharpening all the teeth on
the straight-tooth ecutters shown
took only a few minutes. The fix-
ture consists of a slotted base and a
clamping arm fitted with a tooth
rest and an adjustable tooth-rest
holder. The base plate iz bolted to
the cross slide on your lathe and
extends under the grinder to sup-
port the clamping arm. The tooth
rest projects upward between the
cutter and grinding wheel to posi-
tion and support the tooth being
ground. It should be located so that
its tip just clears the grinding
wheel. The tooth rest must be
wider than your grinding wheel
and positioned so the grinding
wheel traverses off the cutter be-
fore the tooth rest does—or else
the wheel will gouge the cutter.

The cutter to be ground is
mounted on an arbor or mandrel,
supported either between lathe
centers (without a dog) or clamped
in a headstock collet, It should turn
as freely as possible—even if this
means disconnecting the lathe
drive. To bring the cutter in con-
tact with the grinding wheel, ad-
vance the cross slide until they
touch. The cutter clearance angle
iz adjusted by selecting the height
of the tooth rest according to the
formula provided. It may be easier
to set the clearance angle by eye.

When sharpening spiral cutters,
the tooth-rest top should be ground
to match the helix angle. As the
grinder is slid against the helical
tooth, the tooth rest rotates the
cutter and holds the tooth constant
in relation to the wheel position,

The outfit is priced at £105 from
Style Craft Furniture, 11709 Cold-
stream Dr., Potomaec, Md. 20854.
Extra tooth rests are available or
can be made to suit your cutters
from drill rod. A radius attachment
for grinding convex and concave
radius cutters is also available at
extra cost.—Walter Burton

d

Tool-grinding fixture mounted on a lathe with toolpost grinder allows you to sharpen
almost any milling cutter, including helical and straight types.

Tooth rest holds cutter tooth at proper
height for sharpening. Adjust height by
eye or use formula with diagram.

Pass helical cutter tooth across

grinder
using lathe's longitudinal hand wheel.
Tooth rest tums cutter for orientation.

CLEARANCE ANGLE
)

it |

IJI/;:LLING CUTTER
'[ | DIAMETER |De)

.

GRINDING
WHEEL |
DIAMETER (Dw]

5 i

HEIGHT OF

| MILLING
HEIGHT OF g CUTTER
GRINDING Eg CENTER (2}
WHEEL
CENTER (X ;'6?':';5501
TOOTH
REST |¥})

REFEREMCE PLANE
1 “
CLEARAMNCE AMGLE =
114.6 [(X/Dw + Z/Dc) = ¥ {1/Dw + 1/Del]

Use formula above to solve for tooth-rest
height. Measure dimensions from com-
mon plane, usually the top of cross slide.
Record for future setups. Note that clear-
ance angle is the complement of angle
ground on tooth; together they equal 90°.

|,

- el ™
Fixture is made of
hardened tool steel,
comes in neat wooden
box complete with re-
cesses for tooth rests,
and an Allen wrench.
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Fnr about £50 vou can make this
31x42-in. drafting table. The ma-
jor cost is a basswood board (Fig. A,
below) you can buy for about $30,
The board fastens rigidly atop a
workbench (you can adapt the idea
for any woodworking bench) and
stores compactly when not in use.
Begin fabrication by breaking the
four edges of 1x2 strips with a plane
to round them slightly, Cut 1x2 sup-

{Plaase furn fo page 188)

MATERIALS LIST—DRAFTING TABLE
Koy Pcs.  Size and description juses)
31242" [drawing boand, purchased)
W ox 1% x 27 (support sinp)
ox 1% 127 (rear upright)
17 dis, ¥ 42" dowal (paper-nall holder)
41-15M18" black finshed cap molding
3 x 1% x 5%" (steady nest)
55" dig, x 4%" dowel
" dia. x 21" dowal
Mise.: 30-ga. sheat brass lor “U” brackets and paped-holder
bracist; 2, 1° brads; B, 1'%" Mo. 6 1h screws; 12, V2" No. 6 Ih
screws; 2, 1vr x 1%%" brass bult hinges
Dwesign and construction: Ray Pelarson

e L

The board Is supported by 1x2s (B, C and F) and two pairs of
dowels. Cut and assemble wood to the board's underside.

The board is rigidly supported on top of the workbench. Pitch is
adjusted by changing the front dowels as desired.

BRAD 2 REQD:)

DRAWING BOARD

[VIEW FROM
UNDERNEATH)

1"
E E?"--."
1

DETAILW

1/2" MO, 6 FH SCREW ¥
{4 REQD.)
E- SEE DETAIL ¥

STEADY REST ASSEMBLY
{SEE DETAIL 2)

1/8"-DIA. HOLE,
COUNTERSINK FOR
MO, 6 FH SCREW

|2 PLACES)

N\“— 3"

red 18 0IA,

POSITION SUPPORT STRIP B

S0 THAT BENCH PEG IN STEADY
REST WILL LINE UPWITH
LATHE-DOG HOLE

1427 NO. B
FH SCREW

(4 REQD.| HOLE

t
STy gl 202
; .

DETAILW
(MAKE 2 FROM 230-GA. BRASS)

1/8"-DIA; HOLE, COUNTERSINK
FOR NOD. 6 FH SCREW (2 PLACES)

174"
DETAIL X
{MAKE 2 | 4 !
FROM 30.GA, = [ ——F
BRASS) iy
G 5/8"-DiA. HOLE
{Z REQD )
~CUT 1/8 w 3/8" s wl
RABBET THE S <1316

FULL LEMNGTH [ -
CF MOLDINRG i ':/‘13'15

F
~H

DETAIL Z

DETAIL Y (2 REQD.)
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Tools hang on perforated hardboard in
easy reach. "Bench" is a kitchen cabinet.

Workshop has wheels,

w R
ey
El‘ -ri_‘i-'. |

Ik

s

Exterior view shows trailer/shop with the wheels removed, positioned on cement blocks.

The former kitchen-dining area is an office;

here are probably thousands of

men-on-the-move who have had
to give up their shops and hobby
work due to lack of space. Over the
yvears, on three separate occasions,
I've had to store my tools after mov-
ing to a house that lacked work
space.

After my last move to a new city, |
decided to make a permanent shop
setup. I bought a secondhand camp-
er-trailer and converted it into a
combined office and workshop, Now,
if I move again, the workshop will go
with me, regardless of how much
space 1 buy or rent.

I bought the trailer through a
newspaper classified ad. Sale of the
kitchen appliances and hot water
heater paid for carpeting, new lino-
leum and shelving. [ had the trailer
rewired by a licensed electrician in
accordance with the codes in our
area for 125/260-volt use, Frounded
to a rod driven into the earth.

The former kitchen-dining area is
now a T x Bla-ft. office. Carpeting
is attractive and helps insulate. Ad-

BOOE L
! )
VENTED j:[_ :.
OAL HEATER
TR TYMET
CHAIM
- T
DROP LEAF =
LANATORY TYREWHITER
ETORAGE TABLE
ARES LER e
LETTER
FILE

original bedroom is a shop.

justable bookshelves hold books ar-
ranged alphabetically by subject,
for guick reference.

[n one corner, a curly maple drop-
leaf typing table that 1 built folds to
yield space when friends wvisit. A
reading lamp and comfortable chair
are located nearby. Some of my wood
sculptures hang on the walls,

A wallhung propane heater
warms the entire camper. However,
the door leading to the workshop can
be closed to confine dust and chips.

It's organized and compact

The former bedroom is now a com-
pact 644 x Tle-ft. workshop, where |
ean sculpt and do other woodwork-
ing. The bunk beds are converted
into a table-height workbench, with
storage space for my hand grinder,
router, drill and accessories. A wall
exhaust fan aids ventilation.

One of the trailer wheel wells,
which protruded a foot above the
floor, was removed and the hole was
covered. However, | can install a
new well if [ want to move the rig.

This office corner contains a drop-leaf typing tabla, an
overhead shelf and adjustable bookshelves.

Walls are lined with perforated
hardboard, to hang tools at arm's
reach. Shelves hold varied supplies.

The small lavatory serves as a
storage area and as a place to season
woods for carving and sculpting.
The sink could be made usahle by
hooking up a water hose to the wa-
ter inlet and adding a holding tank.
In that ease, of course, drainage to a
drywell would be required.

Advantages, drawbacks

Allin all, I have a comfortable, ef-
ficient office/workshop that is rela-
tively noise proof. However, there
are cortain limitations to the setup.
Boards over @ ft. long can be ex-
tended through the doorways, but
are cumbersome to work on. 1 could
solve this, though, by knocking out
the partitions and using the entire
trailer ag a workshop.

Many visitors like a work space
separated from the house and ga-
rage. Already I've had two buyers
offer more than 've invested init: [
declined. —Maurice Aase
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" Howtostopstalling

IGNITION
SWITCH

by Mort Schultz

Gnne are the days when
practically every engine
stall could be blamed on an in-
correct carburetor idle speed
or choke setting. Emissions

=

controls and vacuum systems
are presently giving drivers
the most fits.

Letters received in Car
linie suggest that 85 percent
of the cars experiencing stall-
ing have a malfunctioning

Keeping the choke valve clean and working
freely is basic preventive maintenance.

emissions control or vacuum-
related component as the
cause. By stalling, I mean an
engine that guits running at
idle or while the car is moving,

DISTRIBUTOR

E . |

. =

IGNITION

CONTROL
UMIT

Connector (arrow) on electronic ignition
systems of 1874-76 AMC wvehicles loses
contact and causes stalling—and it led to
recall by the manufacturer. Problems like
this make home troubleshooting tricky.

Thermostatic air-cleaner operation when
engine is cdid is shown below. As engine
warms up, the air valve opens, allowing
cooler outside air into the carburetor. Make
sure the valve is working properly.

THERMAL SENSOR

AlR BLEED—
VALVE (CLOSED)

SPRING i P

when the engine is ecold or 2}';'1"'55"35

warmed up. BLOCKED
Stalling has resulted in two

recalls and one ongoing inves- DIAPHRAGM

tigation by the U.5. Depart- SNORKEL

ment of Transportation. 4 J
One recall coneerns over a

million 1975-77 Dodge Darts »

and Aspens, and Plymouth

Valiants and Volares that stall 7 | A

on acceleration from a dead
stop, when the engine is cold.
The repair is to install a new
accelerator pump seal and modify
the exhaust gas recirculation sys-
tem

The other recall covers 500,000
1974 to 1876 AMC passenger cars
and Jeeps with electronic ignition
systems. The vehicles stall suddenly
on-the-drive, when the two-wire
connector hooking the electronic
control unit to the distributor sepa-
rates. The repair involves fastening
the connector.

The investigation in progress as |
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T
AlR VALVE CLOSED ]

(HEAT-ON POSITION) "  HEATED AIR FROM

EXHAUST MANIFOLD

FETTL Jﬁ.cuum LINE

HEAT TUBE-
CHECK FOR LOOSE
CONNECTIONS-DAMAGE &

s\

Apply vacuum to vacuum motor of thermo-
static air cleaner to check its operation.

1

write concerns 1977 Buicks,
Oldsmobiles and Pontiacs with
V& engines that stall on cold-
engine driveaway, Approxi-
mately 450,000 ecars are in-
volved., Service bulletins in-
struct dealers to install a new
thermal vacuum switeh and
vacuum break, and test the
thermostatic air cleaner oper-
aticm‘.

No laughing matter

Stalling can kill you. An en-
gine that has a tendency to
stall can die suddenly when the car
is eruising, or when acceleration is
necessary. Letters to Car Clinic re-
late incidents of engine stall in the
middle of intersections and when
entering freeway traffic,

Stalling, therefore, should not be
taken lightly. If vou drive one of the
carsinvolved in a recall or safety in-
vestigation, get it to a dealer, If you
have a different make or model, find
out what causes stalling and fix it.

There are many deficiencies that
contribute. Initially, an engine
tuneup should be done. Concentrate
on the following:

B A compression test with the en-
gine warm, to establish if stall-
ing results from excessive car-
bon in the engine. This is espe-
cially important for an older
engine. If compression is high,
indicating carbon, GM's Top
Engine Cleaner may help. Try
several cans before deciding to
dismantle the engine.

B Servicing sparkplugs, ca-
bles, ignition timing and distri-
butor parts, and adjusting the
point dwell of nonelectronic
ignition systems.

B Testing the automatic choke
to make sure it isn’t sticking,
and seeing that the choke is set

SENSUH
.El."‘.EEF.‘\BL ¥

L

Sensor assembly is found in air cleaner
housing and is easy to replace.



tothe manufacturer's specifications.
B Setting slow (curb) and fast-idle
gpeed to specification. If the carbur-
etor has not been gerviced in 30,000
miles, it probably needs overhaul. A
worn accelerator pump, sticking
needle valve, damaged float and
clogged passages will cause stalling.
Also, look for a throttle linkage that
catches as the accelerator is
pressed.

m Dirty carburetor air filter ele-
ment and clogged fuel filter. If water
has gotten into the fuel system,
stalling will occur. When you discon-
nect the fuel line to replace the fuel
filter, let some gas drop in your
hand. If globules of water remain
when the gas evaporates, the fuel
system, including the tank, should
be drained and cleaned,

B Clogged PCV valve.

B In older ecars, stalling can be
caused by a weak fuel pump which is
not pumping enough gas. This is es-
pecially noticeable on hills,

Stalling affects cold engines

You should alse keep in mind that
you're inviting a stall if you start a
modern engine and attempt to drive
in freeway traffic, before it's prop-
erly warmed up. You can't get much
speed or acceleration from a cold en-
gine. On the other hand, you should
avoid excessive idling to warm up
the engine, especially one having a
catalytic converter. Moderation is
needed. Start the engine and drive
the car slowly for a few minutes,

If the tune-up suggested above
doesn't prevent stalling, the trouble
is probably caused by:

B An inoperative thermostatic air
cleaner.

® Vacuum loss around the carbure-
tor and intake manifold.

m Split, kinked or looze vacuum
hoses.

B Damaged vacuum break.

B Inoperative manifold heat-con-

CHOKE
VACUUM
BREAK

BI-METAL

EATING
ELEMENT

CONTROL SWITCH

Choke vacuum break and control switch
must work properly or stalling may resuilt.

THERMOSTATIC MANIFOLD

HEAT CONTROL

COUNTERWEIGHT

Manifold heat-control valve must work free-
ly; be sure to check it regularly.

trol valve or vacuum-controlled fuel
vaporization valve.

B Leaking exhaust-gas recircula-
tion (EGR) valve.

B Cracked or loosely connected igni-
tion wires.

Thermostatic air cleaner
The thermostatic air cleaner re-
dueces the produection of carbon mon-

ter, and check the door operation
from the backside. Start the engine
after it has been shut down for sev-
eral hours or, if the engine is warm,
place a damp rag over sensor in the
air cleaner. The door should close,

If the damper door isn't closed
when the engine is cold, the hot-air
tube to the air cleaner may be split
or loose, or the temperature sensor
or vacuum motor is shot. Check the
hot-air tube. Replace it if it's dam-
aged. Make sure the tube is secure,

Disconnect the hose of the va-
cuum motor at the engine end and
apply vacuum. This may be done
with a vacuum pump, or by putting
the end of the hose in your mouth
and drawing in.

If the damper door stays open, re-
place the vacuum motor. If the door
closes, replace the sensor,

When the engine is warm, the
damper door should open. If it stays
closed, the fuel mixture will be af-
fected and stalling can occur,

If the door is not open, replace the
gsensor, which usually solves the
problem. But if not, the damper door

EFE PIPE

Early Fuel Evaporation (EFE) valve Installation is shown here on |ate-model Cadillac. EFE
systém, along with thermostatic vacuum switch (TVS), heats fuel before burning.

oxide by regulating air temperature
at the air cleaner inlet. A door in the
inlet (snorkel) closes when the en-
gine is cold to let hot air, diverted
from the exhaust manifold, enter
the carburetor. Carbon monoxide
levels are reduced as the tempera-
ture of the fuel mixture, which in-
cludes incoming air, increases.

When the engine is cold, the dam-
per door in the snorkel of the ther-
mostatic air cleaner should be
closed. Stalling can occur if it isn't,
since the engine is calibrated to run
when cold on the air/gas ratio pro-
vided by a closed damper door.

If you cannot see the door by look-
ing into the nose of the snorkel, re-
move the air cleaner cover and fil-

is sticking and the mechanism will
have to be replaced.

Tracking down vacuum loss

Vacuum may be leaking from the
carburetor and intake manifold, or
from a damaged or loose vacuum
hoze. Among the components that
need vacuum to function are the air-
conditioning and heating systems,
EGR system, distributor-advance
mechanism, power-brake booster,
speed control, headlamp covers and
automatic transmission modulator.

Maintaining adequate vacuum,
which the engine needs to run at
maximum efficiency, depends on va-
cuum hoses remaining intact.

The quickest way to determine if a
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vacuum leak exists is with a vacuum
gauge. Connect the gauge to a va-
ecuum port on the engine and let the
engine idle.

If the gauge shows a reading be-
low the normal vacuum specifica-
tion for the engine, examine each
vacuum hose for a loose connection
or split. Then, check for vacuum loss
around the carburetor and intake
manifold.

Let the engine idle as yvou apply a
mixture of engine oil and kerosene
tothe erack around joining surfaces.

Back pressure transducer, if car has one,
will be in tandem with the EGR valve.

Keep your eyve on the vacuum gauge.
If it shows an increase in vacuum
caused by the oil-kerosene mixture
sealing the leak, carburetor bolts
are loose or a gasket is bad.

Note: A vacuum of 17 to 21 inches
of mercury is generally cohzidered
normal. However, this isn't true for
every engine, so check the manufac-
turer's specifications. If a vacuum
spec isn’'t in any of your manuals,
check with the service department
in a dealership selling your eal.

Damaged vacuum break

The purpose of a vacuum break is
to prevent overchoking. When a cold
engine is started, engine vacuum is
transmitted to the vacuum break,
causing the choke plate to open par-
tially. If this did not happen, an en-
gine would stall.

Check the vacuum break, which is
on the carburetor, by starting the
engine when cold. Alternately in-
stall and remove the hose from the
vacuum break. The linkage should
move. If not, replace the vacuum
break. Its diaphragm has a hole,

About those heat valves

Some engines have a manifold
heat-control valve which is operated
by a thermostatic spring. Other en-
gines have a vaporization valve.
which operates by vacuum. GM, for
example, uses a vaporization valve
it calls EFE for “Early Fuel Evapo-
ration.”

Both mechanisms direct heat to
the intake manifold to permit fuel
vaporization as an engine warms

130 POPULAR MECHANICS

FICKUP COIL
PERMANENT ]

Ignition check (conventional or electronic)
should include wires in the distributor.

up. If vaporization did not take
place, the engine would stall.

To determine if a manifold heat-
control valve is working, operate the
valve's counterweight, with the en-
gine eold. The counterweight is un-
der the exhaust mamfold, which
gets skin-searing hot when the en-
gine iz warmed up.

If the counterweight doesn't
move, the valve is stuck. Try freeing

Bulkhead connectors should be checked
for tightness and absence of corrosion.

the valve by lubricating the valve
shaft with manifold heat-control
valve lubricant and tapping the
counterweight lightly with a ham-
mer. If this doesn’t work, the valve
or the manifold containing it should
be replaced.

The valve shaft of a vacuum-oper-
ated vaporization valve should also
be lubricated with manifold heat
lube. This valve is controlled by a
thermostatic vacuum switeh (TVS).

The TVS closes the vaporization
valve when the conlant temperature
is below 120° F. This forces exhaust
gases into the intake manifold to
concentrate some heat on the fuel
mixture and allow vaporization. The
TVS switches off and the wvalve
opens to permit normal exhausting
of gases when the engine tempera-
ture reaches 1207 F.

If lubricating the valve fails to
bring free movement, check hoses
for damage and connections for

looseness, If this doesn't restore
vacuum to the valve, replace the
TVS, which may be damaged, or the
valve, which may be stuck.

If an EGR valve leaks, a loss of
vacuum causes the engine to stall at
idle and low speeds. Many of the
bugs affecting EGR have been elim-
inated, but the part still deserves at-
tention when stalling occurs.

EGR valves, except thoze with
back pressure transducers, are
tested in this way:

1. Set the transmission in PARK
and run the engine at 1400 to 1600
rpm. Let engine warm up to 120°F.

2. Place a finger under the EGR
valve and disconnect the vacuum
hose. The valve's diaphragm should
move down and engine speed should
increase. Reconnect the hose. The
diaphragm should move up and en-
gine speed should decrease,

3. If this doesn't happen, feel the
end of the hose for vacuum. If none
is present, the hose or carburetor
port may be plugged or leaking, or
the EGR's thermostatic vacuum
switch (TVS) may be shot.

Back-pressure models should be
removed from the engine for testing
with an external constant vacuum
source.

One of the most devious stalls re-
sults when an engine on-the-drive
suddenly cuts out, then starts right
up. Thiz should make you suspect a
lpose or bare primary ignition wire,
Check econnections at ignition and
inside distributor for tightness.

Carefully look over the coil-to-dis-
tributor wire, especially inside the.
distributor. If insulation has worn
away, 4 bare spot may be touching
the metal housing. This will short
the ignition system.

When nothing helps

Don't blame me if the procedures
I've recommended fail to correct
your stalling problem. It probably
means that the solution is to be
found in a serviee bulletin.

For example, did you know that
1977 Ford 400-cu.-in. engines which
stall when cold can be fixed by in-
stalling a CSSH (Cold Start Spark
Hold)? Or that a stalling-while-
cruising problem with 1976 Chrysler
Lean Burn engines may be cor-
rected by installing a different dis-
tributor pickup coil aszembly?

Of course you didn't. And neither
did T until I checked the service bul-
letins, which is what vou should do
when a solution is elusive,

You “check” service bulletins by
asking a service manager who han-
dles your make of car to consult his
bulletin index. If he is unresponsive,
direct your inguiry to manufacturer
o1 zone office nearest vou. M



We've rounded up a
yardful of ideas so you
can make your grounds
the garden spot of the
neighborhood. On
these pages you will
learn about:

B California hot tubs.

B Folding lawn furniture
you can build.

B How to pick garden
cutting tools.
Plus more —lots more.
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Should awoman
drive atractor?

Absolutely. No woman should be
hauling, digging, grading, or cultivating
without a tractor. When you stop to think
about it, no man should, either. It’s much
better to have a tractor do the work for you.
A versatile, mid-size tractor. A Kubota.

A lot of people who've never driven
tractors before are now driving Kubotas,
Why? Because Kubotas have finally filled
the need for mid-size tractors. Kubotas
range from 12 to 55.5 horsepower. Which
means theyre just right for all those mid-
size jobs that larger tractors would be
wasted on and smaller tractors wouldn't be
able to do.

Kubotas are available with either 2-
or 4-wheel drive. They come with front and
rear power takeoffs. An integral hydraulic
system. And a three-point hitch accommo-
dating a full line of Kubota implements.

BAD NEWS FOR MECHANICS.

All Kubotas boast water-cooled diesel
engines, which have no electric ignition
system and never require a tune-up. Service
is therefore reduced to a minimum. So if
vou're the type who enjoys fixing machines,
a Kubota won'’t afford you much pleasure.

NELWS FOR THE THRIFTV.

Our mid-size Kubotas sport mid-size
price tags. And our diesel engines are
economical to boot. Kubota’s spherical
combustion chamber and automatic
fuel injection assure optimum fuel

combustion. So running a Kubota diesel
engine costs much less than running a
comparable gasoline engine.

So, ladies, if driving a tractor sounds
like a good idea to you, there’s only one
thing left to do. See your Kubota dealer and
let him show you our complete line of
mid-size tractors.

FREE HOT LINE. For specific information
about Kubota tractors, call 1-800-241-8444,
(In Georgia 1-800-282-1333.) Ask for
Operator 63.

We’re looking for work.

KUBOTH POLL.
O I think a woman should drive a tractor.
O I don't.

O Please send me a free copy of your latest
Kubota brochure.

NAME

Ty STATE ZIp

ARILA CODE TELEFHUNE NLUMBER

Mail to: Advertising Department
Kubota Tractor Corporation, 550 W. Artesia Blvd.,
P.Q. Box 7020, Compton, CA 90224
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by Harry Wicks

HOME AND SHOP EDITOR

c-::mcei-«.red as outdoor baths, hot tubs
—focus of that status and glamour
fad from California—are now being
installed across the country, even in the
coldest climates. A typical hot tub is
built of redwood, equipped with a
heater to bring water tempearature

up to 105°F, a filter pump and a
hydrojet pump to provide tub
occupants with a massage effect.

Tubs are available in a number of
sizes from 4 to 8 ft. in diameter and
from 3 to 6 ft. deep. Our version,

6 ft. in diameter by 4 ft. deep,

is by Califernia Cooperage.

Here are some paints to consider
regarding a hot tub:

B You can install one in a relatively
small space, or on hilly property—in
short, where you can't install a
swimming pool.

® There is general agreement that a
hot tub does have therapeulic value.
Users and makers claim that the hot
water and jet streams do, in fact, relieve
muscle and arthritis pains. In fact, if
your doctor prescribes a hot tub for
health reasons, its cost and installation
just may qualify for a tax deduction.

B Using a hot tub is a relaxing and
pleasant experience. Despite the
sexual connotation widely employed in
promoting hot tubs, the principal

1. A 1979-style Saturday night
bath in a hot tub surrounded by
a handsome redwood deck—
turning a small back yard into
the family entertainment center.
2. Elevated decking plan
includes planters and fencing.
3. Deckingabuts tub around its
circumference. Hydrojet pump
provides “whirlpool” action.

4. Benches mounted on deck
are spiked-together lengths

of 2x4 redwood for a
butcher-block effect. Tub-deck
design, Richard K. O'Grady.
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Factory-numbered boards prevent chance
of assembling the tub bottom improperly.

. r' o :

Each stave is tapped with a mallet, so that
slot engages, as in inset photo.

hot-tub users appear to be families who
jump in and share the relaxation.

Picking the location

A hot-tub installation can consist of
simply parking one in your yard. But most
choose to make the hot tub their outdoor
family fun center. Thus, decks are usually
installed to provide seating, gathering
and dining areas. The tub shown, though
home-assembled, is factory-made. On
these pages, we also offer a version you
can build from scratch, using plans that
you send for.

Start by carefully laying out your entire
yard in scale on graph paper. If your tub
will be incorporated into a deck, make a
floor plan sketch and indicate all dimen-
sions on it. In order to determine the best
location for your hot tub, consider these
points:

B Esthetic values. The tub should look
pleasing; to emphasize the point, don't
park it next to a compost heap, for exam-
ple.
B Convenience and privacy are also im-
portant. Chances are, you will want it rea-
sonably close to your house, and you ob-
viously want it shielded from neighbors'
view. (Ed. note: Purists use their hot tubs
sans bathing suits.)
8 Exposure to wind, sun and shade
should also be taken into account before
setting up the tub.
B Perhaps most important when picking
(Plaase lufn lo page 206)

SHOPPING INFORMATION

Hol tub by California Cooperage, Box E, Dapt. PM, San Luis
Obispo, Calif. 53406; Plantings by Palos Verdes Bagonia
Farm, 4111 242nd St., Walleria, Call.; Deck, benches and
planters of garden-grade California redwood

Decs dessgn: Rchard K O'Grady
Congiruction: Brung Michetl
PM color photos. Peter Samerjan
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Inside circumference line is accurately

drawn % in. from edge (at bottom).
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As each stave is placed, masking tape is
used to hold a member temporarily.

L 19" 10-1/2"

Staves for plumbing connections are lo-
cated after determining where seats go.

Partially assembled tub, with its staves
held together by masking tape.

PLATFORM
{SEE FLOOR * il
PLAN BELOW) Ui
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Raised platform around quarter |
of the tub provides a dry seat ||
for dangling feet. Benches and |
planters are detailed in Red-
wood Design-a-Deck kit. |%F iy 1?
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Build-it-yoursell version is
simple in concept. It calls for
bubble agitation rather than
a hydrojet, for example. (The
I bubble-making compressor can
also be utilized for spray-

painting tasks.) Cost to build
this tub is under $400.

Hurn's a hot tub vou can make from
standard lumber stock using simple
but effective bubble agitation, coupled
with a solar-heating-assist system
that requires no soldering or expen-
give fittingsa.

The solar system, a low-pressure
recycling system, does not mandate a
plumbing hookup to the house. A Sears
compressor unit mounted indoors
charges the bubble systems, 80 you
don’t need any special outside electri-
cal wiring.

The tub itself is a 4x4-Tt. plywood
cube with a leak-free plastic liner
| made from a sheet of polyethylene,
Plastic-coated panels cover the inte-
rior sides of the tub, and the bottom

HOW TO ORDER PLANS FOR PM'S
BUILD-IT-YOURSELF HOT TuB

Complete set of plans for bullding PM's hot
tub is £5 postpaid; two sats—you may nesd
a sacond sel il your municipality requires a
permit—cost 7. Send check or monay order
to Stevenson Plams, PM Hot Tub, Box 584,
Dol Mar, Calit. 82014, Allow two to four weaks
lor third-class mailing; add 75 cents for
faster firsl class,

il

is covered with indoor-outdoor carpet-
ing. These protect the polyethylene
liner from the sun for long life (our
tub liner is still in good shape after
two yvears of service),

Although the natural insulation of
wood is very good, some heat loss does
occur. To offset this loss, the tub has a
wedge-shaped two-piece top cover that
retains heat at night, and builds up
the water temperature when the sun
is up.

The top-cover doors are golar panels
made up from looped black plastic irri-
gration pipe sandwiched between clear
acrylic and black polyethylene. A small

The lop-cover doors (left)

are framed fitted with clear
acrylic and black polyethylene.
Black plastic irrigation pipe
(above) is sandwiched in between
these layers.

fountain pump recirculates the tub
water through the solar heater coils
after the tub has been filled from the
hot-water tap of your laundry room or
service porch.

The bubble action is terrific, and a
poodd soak in the hot water of vour tub
after a long day is a sure way to make
the warld look a lot more livable,

Cost to build the prototype tub ran
under $185. The compressor and air
tubes for the bubbles will run another
F140 (this includes a paint spray
gun setup in the bargain). The solar
panels and small fountain pump add
another 350,
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No need to mow the problem strip be-
twean fence and sidewalk. Grow candy-
tuft or another blooming plant. If you have
a tree that blocks out sun so grass won't
grow, as with the one at right. cultivate ivy
or other plants that thrive in shade.

ageratum or other flow-
ers adds color and elim-
inates the need to hand-
trim where a lawn abuts
the patio.

EDGING MATERIALS

= them so that top surface

1. Railroad ties are an at-
tractive border for patio,
walkway or garden. Bury

is on grade (flush
with ground). 2. Pa- p
; tioblocks give a trim A&
appearance to plant .
borders. 3. Heart % #§
redwood and ce- WYy
dar edgings are
rot-resistant. Or,
consider the use of
wood that has been
pressure-treated.

Landscape€ edgings -

A pro picks his favorite edging plants and

alks, driveways, patios and swim-

ming pools have one thing in com-
mon—all have edges which, if not prop-
erly planned, installed and maintained,
can ruin the look of an otherwise well-kept
landscape.

Theare are many solutions to the edging
problem. One crisp edging requiring ma-
tarials or plants is made by accentuating
the cut edge of the lawn. With a flat spade
or a power or half-moon edger, you can
cut this edge around trees and shrubs,
along the borders of vegetable gardens
and flower beds or wherever an edge
would give a clean look, This treatment is
fine for a while, bul it requires perodic
maintenance.

Edging materials

Considerably more permanent are
edges made of brick, palio block or spe-
cial edging block. Lay these directly into
the soil, or on a 2-in.-thick bed of carefully
leveled builder's sand. Mortared joints

PA et Gienra Py

(|
—l
g

=I|;_,,f.5 .
P




where ncatness counts

materials and gives tips for minimum upkeep.

are optional when blocks are placed on
sand. Metal and vinyl stripping edges are
also available.

Wood—especially heart redwood and
cedar, which are naturally rot-resistant—
is an altractive edging material. Treat-
ment with a presaervative further prolongs
its life. However, creosote, the mercury
compounds and pentachlorophenol types
give off fumes that are toxic to many
plants. Pressure-treated wood isn't toxic
to plants and also makes a good edger.

Position edging materials so they are

almost flush with the ground. This gives |
you a path for lawn mowers and elimi- &

™

nates hand-trimming.

Green plant edgings

Plants and ground covers can soften
the hard, practical line of brick, stone and
wood, while not adding unnecessary
maintenance. Several members of the ivy
family, pachysandra or trailing myrtle
make ideal green edges. Plant these low
ground covers 8 in. back from the edge of
the area. These plants will soon spread.
They'll need trimming when used close to
driveways or walkways. If they are in full
.. sun, be sure to water them enough to
. prevent drying.
l . Afer you've snipped these
* edgings to keep them in
,&% bounds, root the cuttings

h in a glass partially
¢ filed with moist-
, ened perlite. You
may have enough
L seedling plants to
S edge other areas.
Futting plants along
the edges of service areas pretties them
up. But, when they are lush and fully
growing, some plants will narrow the walk
or driveway. Find out how the plants you
are considering will grow: how wide, how
tall, how trailing, how dense, how lush.
Then measure carefully at planting
time,

Edging plants that flower

Some of the colorful plants that edge
well but don't encroach include: candy-
tuft, ageratum, lobelia and dwarf petu-
nias. Speedwells in several varieties, cor-
al bells and nepeta are also fine edgers
and don't spread.

Use a bulb planter to make flat-bot-
tomed holes for plant seadlings. A trowel
will make conical holes, where air pockets
that dry out roots and kill plants can easily
develop.

Immediately after planting, water the
area thoroughly and keep it moist until the
plants are well established. Always plant
some “in case” plants in another area for

transplanting in the event several newly
planted border plants die.

Later in the season when everything
is growing, take a good, long look at your
edgings and check that they are what
you planned—full but not crowded. If
you were a bit chintzy with the plants and
they haven't filled in quite enough, add
some more. If they are too full and seem

. {'&ﬁ J
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Brick u-dglng' ( i
laid on a bed of sand in a
4x10-in. trench. Brick
fans out around curves.
Or make a crisp edging
by spading a sharp, clean
line between the lawn
edge and plantings.
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by D.X. Fenten

to be crowding each other, do some thin-
ning. Then, when everything appears to
be perfect to your eye, take pleasure in
knowing that the beauty and color you
brought to your edging areas without
much additional work is the added touch
that will give your entire property a crisp,
finished look. With minimal work you can
keep edgings looking good all season.

ot
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SELECTED EDGING PLANTS

HEIGHT
PLANT {INCHES) DENSITY DESCRIPTION CARE
Pachyssndrs 7 Quickly becomas | Evergresn ground- Virtually no special
dense carpet. cover. Individual care, Likes moist,
plants, sawtooth rich soil.
leawes,
vy, 8 In_-fmm Hund:nmplum Euvm.nu_tm
English glves pratty that grow together. | well in moist, rich
and foliage edging. | Single plants that soil. Shear to keep
Baltie soon intertwine. | bushy.
Juniper, 56 Shortly becomes | Silver-blue foliage Trim as reguired to
Wilton like silver-blue yvear ‘round. Several | keep in bounds, Give
Carpet rug. planted along walk some sun and grow
provide natural edge, | in well-drained soil.
Mugo Pine, 18 If pruned it can | Marvelous looking | Does well in sun or
Dwarf become quite mound shaped plant | light shade, Prune to
dense. Unpruned | of pine family, Good keep free of walk.
sometimes it color,
looks scraggly.
Barberry 15 Very dense with | Fantastic along Prune lightly to keep
Dwarf spiny leaves. Can | walks. Shiny green in bounds. Needs
also be used as leaves go to bronze little care, Keep
hedge, in winter, Some have | plants moist.
pretty berries for a
long time.
Bexitod 16 | Very dense with | Can besheared to | Some sun, some
tiny leaves. almaost any shape, shade and moist
Stays trim. Lives a soil will keep thesa
long, long time. thriving.
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HEADER—1/2" ]
PLASTIC PIPE ICAN BE BURIED

This diagram shows a basic trickle irrigation system. Antisiphon device prevents back flow.

hat drips and saves both money

and energy? If you have ever had a
slow leak problem somewhere in your
home, you will have a pretty good idea of
how effective a trickle (or drip) irrigation
system can be in your garden.

Trickle irrigation involves the frequent,
usually daily, application of small
amounts of water to plants. Water is ap-
plied slowly, under low pressure, to a
plant's root zone.

Trickle irrigation saves water (and the
energy needed to pump it) because it pri-
marily wets the plants’ roots. This leads to
several other advantages: weed con-
trol—particularly when used in conjunc-
tion with a mulching system or black plas-
tic ground cover—and disease preven-
tion. The soil between plants remains dry,
making it pretty tough for weeds to thrive.
(To cultivate, you can temporarily peel
back the emitting hose.)

The foliage of trickle-irrigated plants re-
mains dry, and, since bactena and fungi
enter plants through pores in the foliage
and depend on moisture to germinate,
disease is reduced.

Setup of basic system

The main line of a basic drip irrigation
system runs from a water faucet to the
garden area. It can be a garden hose
rolled out and connected when needed.
You can also use Vz-in.-dia. black plastic

Gentle flow through a Dew-Hose, by Chapin
Watermatics, Box 298, Watertown, N.Y.
13601, waters closely-spaced plants.

DA, BLACKE

pipe, which can be buried to facilitate
lawn mowing. In cold climates, this main
line must be drained for the winter—
blown out with compressed air if there is
insufficient pitch for natural drainage.

At the end of the main line a pressure
control valve reduces water pressure to
15 pounds per square inch (p.s.i.).
Beyond the valve, a header hose runs
perpendicular to garden rows across one
end of the garden, or across the center if
rows are longer than 60 ft, The header is
Ye-in.-dia. black plastic pipe with end
cap.

Attaching feeder tube

Small feeder tubes connect the header
to sections of emitting hose running the
length of the garden rows. Depending on
the plants you are growing, you can put
the emitting hose down the center of a
double row of plants. Anice pick or punch
makes holes for inserting the feeder tube.
Ends of the emitting hose are sealed with
electrician’s tape.

Several types of emitting hose are

shown below. For irregularly spaced
plants, as in landscapings, individual
emitlers connected to emitting hose by
small feeder tubes work well.
You can purchase individual parts or
complete kits at garden centers, farm
suppliers and irrigation firms.—Roberta
Lawrence

Shur-Flo emitters by Knobel Industries,
1146 Madison Ave., Livermore, Calif. 84550,
are spaced as needed on plastic tube.

FALUCET

MAIN LINE—
OR 1/2"-DIA.
PIPE

PAESSURE CONTRONL
VALVE

6 FACTS ABOUT
TRICKLE WATER SYSTEMS

B Install a trickle irrigation system on
level or only gently sloping ground.
Low-pressure systems wtilizing standard
emitting hose must be level, or laid out so
waber runs downhill with no more than
a 2- or 3-fi. drop. Pressure-compensating
emitters are also available, Systems us-
ing them can be installed on gentle
hills.

B Generally, 80-lb.-test, ‘:in.-dia.
pipe is adequate sirength for headers
and main lines. Howeaver, if your water
pressure is greater than 80 p.s.i. you
should consult an irrigation specialist
first.

B Black plastic pipe is affected by the
sun. It will soften and stretch when hot,
and shrink as it cools. You should install a
system on a cool day. Otherwisa, the pipe
may shrink and lsave the ends of the
plant rows without water.

B A system utilizing black plastic
pipe and individual emitters should
last for many years, although you may
have to replace an occasional emitter.
Hose made of thin plastic film may last
only several years, but it is inexpensive to
replace,

B You can apply fertilizer to plants
through the irrigation system. For lig-
uid fertilizers, an injection pump installed
in the line can be used o supply 8 mea-
sured quantity of concentrated liquid to
the garden area. These pumps are con-
vanient, but expensive. Dry fertilizers are
less costly than liquids and can be sup-
plied from an in-line tank designed to
withstand the pressure of your water sys-
tem.

B A trickle system can be automated.
The easiest way to automate one is with a
24-hour lime clock that operates a sole-
noid valve. Selact a solenoid valve that is
normally closed. The clock can be set to
open the valve once a day for an hour or
two. The length of this watering time
can be adjusted to suit varying weather
conditions.

140 POPULAR MECHAMICS

GARDEN HOSE
BLACK PLASTIC




AMERICAN ENERGY CORP.
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Even if you are not mechanically inclined,
your friend or neighbor can install it effortlessly.
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PM’s
Gardening

These flower and thinning shears by Corona have straight blades
that can easily reach into plant centers without pushing foliage

Here's a close look at some
garden shears that are a cut
above the rest.

w|'lh proper tools, the time you spend

outdoors caring for your lawn and
garden can be as enjoyable as admiring
the end results.

The list of common homeowner garden
shears includes: flower/thinning shears,
grass shears, pruners, hedge shears and
loppers. Indeciding which of these shears
you need, it's helpful to consider your
property. Do you have flower beds or
hedges? Do you have saplings or mature
treas?

Mo matter what shears you need, select
a quality pair. Quality garden cutting tools
have three features that lesser tools lack:
comfort, efficiency and durability.

How to spot quality shears

You can tell when you're holding a su-
perior pair of shears. You can feel the
balance and solid construction and see
the finishing details. If your week's worth
of gardening is lumped into a Sunday
afterngon, the well-balanced handling of
a good tool will cut down on fatigue.

Smooth action that helps produce
clean cuts is built into well-made shears.
Plants aren't frayed, ripped or heated
and, therefore, have a fresher appear-
ance and sprout sooner.

Ower the long run, you can identify su-
perior shears by their longevity and mini-
mal maintenance needs. After years of
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Gal-den shears:
. Iiow to pick the best
of Iln-: <rop

use, when other shears are discarded,
you can buy parts for quality shears.

Construction of quality shears

Several important steps are involved
in producing the garden shears shown:
They are designed to meet high in-use
standards; the best materials available go
into them; close watch is maintained dur-
ing production.

The blade curve in some good pruners,
for example, is designed to hold the
branch securely to make a clean cut
In poor tools, the branch slips from the
blade when cutting pressure is applied

A hardwood handle is generally one tip-
off of a good tool. Similarly, high-carbon
steel and chrome-vanadium steel blades
wear longer.

The best production procedures go into

There are several innovative detaills on
these vertical-squeeze type grass shears,
priced at $8, by True Temper. The blades
aren’'t connected by a common pivot pin.
Instaad, the top “floating blade” connacts
with a spring—the theory being that this

and flowers aside. The 73-in.-long forged-steel tool has cush-
ioned vinyl handles and is ticketed at $8.

making these shears. For example, the
blades are forged, rather than cast or
stamped. The process involves healing
the steel, then pounding it to shape. This
compresses and restructures the steel 1o
make a superior blade.

Uses, features of various types

Besides the general features good
shears have in common, each type has
special features, depending on the job it's
designed to accomplish.

One-hand shears are for light outdoor
work. The flower shears also help with
light thinning. There are two styles of
grass shears: the scissors-type and the
vertical-squeeze variety shown below.

There are also two basic types of prun-
ing shears: bypass pruners, which cut by
the action of a blade and hook (some-

(Please furn to page §44)

assures even cutting along the length of
the blades. When not in use, a gravity lock
holds the shears in closed position. Work it
by simply closing the blades and turning
the shears upside down. Blades are hollow-
ground, high-carbon steel.




When you repair your Briggs & Stratton engine,
don't just do-it-yourself—

RENEW-IT-YOURSELF

with original Briggs & Stratton

factory replacement parts —
the same parts designed and made for your equipment.

Inflation’s got us! So you'll want to do
some of your own Briggs & Stratton
engine service work. And you'll find
"‘.."';1 many of the needed parts at your
ey Briggs & Stratton Authorized Service
BRIGGS & STRATTON Center. Genuine Briggs & Stratton fac-
: tory-original parts—such as mufflers,
3 starter rope grips. fuel tank caps, head
gaskets, etc.—so you can actually re-
new your engine to the peak perfor-
mance condition it had when you
bought it.

Naturally, for major, more complicated
service and repairs, let your Briggs &
Stratton dealer take over—at reason-
able cost—using factory-trained peo-
ple, factory tools, and those same
precision Briggs & Stratton factory-
original parts to put your engine back
into high performance shape.

But if you can handle some of the work
yourself, look in the Yellow Pages un-
der "Engines—Gasoline” for your
nearest participating Briggs & Stratton
Authorized Service Center. Drive on
over, look for the renew-it-yourself
parts display rack, and pick up what

ﬁ IIP—-—_..-ii ‘IIII“C" -q:.- you need along with the simplified but
'I ! - detailed Service and Repair Instruc-

tion Manual. Installation instructions
are printed on each parts package.

P |

Save time and money with the
Briggs & Stratton Service and
Repair Manual. Step-by-
step instructions and
detailed illustra-
tions. Only 54.25

BRIGGS & STRATTON

Briggs & Stratton Corporation
Milwaukee, Wisconsin 53201

most respected name in power
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The two basic types of pruning shears are
the bypass pruners (top left) and the anvil
pruners (top right). Female blade on these
bypass pruners by Wilkinson Sword ($23)
has a groove to collect sap and keep blades

- -

Wavy blades of True Friends $19 hand
shears (top) are designed to maintain the
proper cutting angle along their length.
These have a shock absorber and hard-
wood handles. Blades on True Friends
electric shear ($193) have opposed cutting

These anvil-type loppers by Seymour
Smith ($17) have a gear drive to develop
extra cutting power—three times more
than a conventional lopper of equal size,
according to the company. The tool cuts up
to 1Y%-in-dia. limbs. Blade is replaceable
and the bronze anvil is reversible for addi-
tional use, and also replaceable.

144 POPULAR MECHANMICS

clean. A catch opens pruners to two posi-
tions for the small or large hand, thick or
thin wood. Wilkinson's anvil pruners ($11)
have an aluminum anvil to minimize blunt-
ing of the cutting edge

action—both move simultaneously to re-
duce vibration. Blades are chrome-vana-
dium steel and have a Y:-in-dia. cutting ca-
pacity. Tool is double-insulated with a frie-
tion safety clutch to prevent motor damage
if blades jam in use.

GARDEN CUTTING TOOLS

(Cantinued from page 142)

times two blades) that pass each other,
and anvil pruners, which cul with a
straight blade against an anvil, Both types
are widely used, but many professionals
shun the anwil style because it tends to
crush stems,

Hedge shears. Shears for shaping
hedges and shrubs come in power and
hand models. Some quality hand shears
have a wingnut mounted at the pivot point
for tension adjustment. One way of iden-
tifying a good hedge shear, according to
a spokesperson for True Friends, is to
guickly open and close it and “Listen to
the whistle,” which a good tool makes,

Electric hedge shears often feature two
moving blades that reduce vibration.
Teeth are sharpened on both sides to
make clean culs.

Lopping shears. The long handles on
loppers give more cutting strength (great-
er leverage) and a longer reach than
smaller shears. Loppers are available in
bypass and anvil styles.

A last tip for identifying quality shears:
When you shop, carry some paper with
you. If the shears cut rather than bend
it. you're probably holding a superior
tool. ™

Manufacturers of shears in photos

w Corona Clipper Co., 14200 East 6th 5t., Corona,
Calit. 91720

» Seymour Smith & Son Inc., Oakville, Conn. 06779

= True Friends Garden Tools Imc., 100 State 5t
Teaneck, M.J. 07666

s True Temper Corp., 1623 Euclid Ave., Cleveland,
Ohio 44115

& Wilkinson Sword Lid., British-Amercan Marketing
Services Lid.. 251 Welsh Pool Rd., Lionville,
Pa. 18353

Caring for garden shears

Quality garden shears should give you years
of service, A thorough cleaning from time o
time following the steps below will help main-
tain the tool at peak efficiency:

1. Dissassemble the tool and rub off rust
and grime with medium-grade emery cloth,
Don't rub the cutting edge. (Omit this step on
blades that are Teflon coated or that have
been given some other special coating.)

2. Wash the blades in warm, soapy waler
and rub them dry.

3. Apply a thin coating of light machine oil
before reassembling.

Ehnrpaning tools

Blades on quality shears are often hollow-
ground. A few light file strokes should be suf-
ficient to resharpen them, unless the blades
have become badly dulled or nicked.

1. Use a small (about 6 in.) smooth, sin-
gle-cut mill file on shears with straight
blades.

2. Try to maintain the factory angle on the
cutting edge as shown abowve. If the blade is
filed flat and thin with no bavel, it will either
chip or roll.

BLADE CORRECT

BLADE INCORRECT

3. Hold the blade in a vise and sharpen
from the blade point toward the handle in one
straight motion.

4. Avoid filing the flat side or inside of the
blade. However, you can use the file on
these surfaces to remove burrs that have
been caused by filing.

5. Hooks on quality lopping and pruning
shears rarely require sharpening. However,
you can remove nicks with a round carborun-
dum stone.

6. Wavy blades can ba sharpened with a
round, fine carborundum stone. Stroke over
the wavy edge in the same manner as when
sharpening a straight blada.




LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.?
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

WORTH WRITING FOR

912 Always be prepared

Stay secure and comfortable under any set of croumstances —winter

storms, hurricanes, Aoods and other emergencies. To help vou do this,

the Coleman Company has put together a 16-page booklet that will pre-
re voun and vour Emi]}-. e let also contains reminders about sale

E:ndh'ng of standby fuels used in lighting and cooking appliances.
ree.,

913 When you need the perfect cut

H.K. Pt]l‘tFT??liL‘. is making available its 36-page color brochure detailing
its complete cutting tool line. From hard and soft metals to plastics, ca-
bles and wires, Porter has the right cutting tool with over lhﬂ different
hand and power np-erutﬂl cutters. This L'a‘t:ﬂng; has heen t:treﬁ]“}' Orga-
nized to help select the proper tool for each application. Free.

914 Getting more of the outdoors

Find new freedoms in your life with these two full-color brochures from
Haliday Rambler. Within these brochures yvou will find a complete selec-
tion of motorhomes. mini-motorhomes, trovel trailers and fifth wheels.
This is the way to really see the country. Free.

915 State of the arc

Arc Welding Projects is a 272-page book with plans, photos, drawings,
instructions for making 114 diﬂl:'drt'nl projects: tools, trailers, stoves, log
splitters, boats recreational equipment, etc. This book shows vou how ta
make these at o fraction of the cost of buving. And all it costs is 4,00,

916 Seeing this, and Sawing that

Millers Falls. a division of Ingersoll-Rand, has published a 36-page cata.
|o§ detailing its wide variety of metal cutting products. This booklet pro-
vides information on the company’s complete line of hlades and accesso-
ries from hacksaws and band saw blades to sabre and hole saws and
mandrels. Completely illustrated, this brochure provides metal cutting
conipar son .'|.|11.|ptrm|h|t‘—s|m<1tlng charts, Free,

917 PM's Complete Gardening Guide

Here is every bit of information needed to have a beantifisl lown and
garden. All the basics with more than 20 fact-packed tables and charts,
and 130 “show-how” drawings. 12 heavy plastic-ooated cards—24 pageg
in all—spiral bound for quick reference. Only 34,95 + 50¢ for postage
and Il.amﬁin E

818 Keeping together

The 1978 Popular Mechanics Index and Shell Wrapper actually converts
vour PM issues into a complete “reference library”. The Index is of hand.
somne, sturdy construction, that precisely encases twelve issues. There is
also over 5,000 cross-reference entries of the articles that have appeared
in PM throughout the vear. All for $2.99,

819 Light and water landscaping

In your own back vard, yvou can enjoy the 51'@;]1“ and sounds of water
splashing in a lii:hh-d fountain or tumbling over a natural rock waterfall —
and with very little expense and effort! A new hooklet from the Little
Gliufl!:.': Fump Company expluins how to landscape with light and water.
£1.04).

820 Deck and patio construction
Design ideas and construction details for decks and patios are contained
in this new brochure from Koppers Company, whose Wolmanized wood

resists decay and insect attack. The vight-puge brochure contains con-
struction tips that include schematic drawings on ground-level and ele-
vated decks. fastening the deck to the house and stairway sizes. Free.

921 Discover unusual tools

I VoL can't find that sp!.b{'ial little toal }'nu‘ve been looking all over for,
yara 1l fimed it here. National Camera's Flasher catalog is packed with thou-
sands of unigue precision tools for the workshop. Free,

922 Build a mini-dozer
A brochure from Struck Corp. describes their Crawler Tractor Kit—it'sa
versatile outdoor machine vou can easily assemble yoursell. The Mini-
Dovzer’s huul'}'-r]uh' track gives VI the same grmlnj—lulgﬁing T"lp us ity
bulldozer hig hrother. A choice of three motor sizes, pluu a w'iﬁe assort-
ment of attachments, 75,

923 Man-size tractors

Here's a complete information on the powerful, heavy-duty tractors from
Engineeving Products Co. —they're built for faster, easier grass cutting,
snow removal, garden pli:vw.irl v, tilling, cultivating und many other
chores. Includes descriptive information on 12, 14 and 15-horsepower
tructors and attachments, as well as the unrnplt'tv spu'jlic'atinns on all,
Free.

924 No-Sweal

Anvone who has tilled his garden by hand will welcome this 14-page full-
color catalog from Merry Manufacturing. The new catalog features six
professional and home gardening tillers, detailing the full line of acces-
saries and providing complete specifications for each model. Free,

825 Bringing out the best

Cabot's new handbook on wood and wond stains prm‘idru a great way to
learn how to bring out the best in wood, Handsomely illustrated, this 16-
page full-color booklet describes color effects, types of stains, how to
apply them and much more. Only 23¢.

926 The grass is always greener . . .

LAWN CARE, put out by Scotts, the lawn and garden people. contains
seasonal checklists, how-to articles, and the latest information on lawn
and garden care. Now in its 30th year, this respected and colorful publi-
cation is available free.

927 A great guide to power lawn oquirmmt

International Harvester s big 20-page brochure is a complete guide to all
their power lawn products, from garden tractors and riding mowers to the
walk-hehind mowers. Also inchu:l.’f:l"; information on the full line of shred.
l'j!"r.li. ti"l"rﬁ Hl“l ﬁmm'h]{m'l'l'ﬁ. F‘rf."f.'u

928 Discovery

Discover the outdoors with the Cobra 1979 Supreme Series. Cobra, who
munllfa{'hLH' il C\l}]‘np]l‘tt.‘ ]:il'“." “r Ini}t“dﬁﬂmﬂi, ‘IHHS, ﬁﬁh Whﬂ""li., uTH.'I
mini-homes, is offering a beautiful 12-page full-color brochure, giving
Fu-mplelf specifications and details of their Supreme series. And it's
e

929 Stop climbing the walls

Planning to panel a room and want to do a pro job? A brochure from HB

Fuller gives yon valuable tips and hints to make the paneling job easier,
5.
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Build PM’s

It's handsome, sturdy and simple to construct. Com-
plete plans let you get started right now.

by David Warren

ere's PM's way to build four classic wood-and-canvas

folding lawn chairs. Since they fold compactly, you can
use these inexpensive and quickly built chairs on your deck or
patio, or at the beach, or even use them temporarily in a “first
apartment.”

Your decorating scheme, of course, determines the color of
the wood and canvas. We used white maple for the wooden
frames and sealed the wood parts with two coats of clear var-
nish. If you use interior vamish as we did, the fumiture must be
stored out of the weather when not in use.

The rivets and other miscellaneous hardware can be pur-
chased at a hardware store and you can order 18-oz. chair duck
through an awning fabricator. Look in the classified directory
under “Awnings.” You'll be able to select from a wide variety of
patterns and colors.

We built our chairs for average height, though it's easy to

revise the plans to suit shorter or taller people. But keep in mind
that raising or lowering the cross members alters the angle at
which to cut the feet so the chair sits level. To be safe, lay out
these parts full scale on either plywood or cardboard so you can
check dimensions and angles.

Folding lounge

Start construction of this chair by cutting out each pair of
framing members plus the stop bar. Round the ends of the
risers, seal bars and adjusting bars to a 2-in. radius with a band
saw. Smooth the curved ends with a disc sander.

Lay out and cut the adjustment notches in the seat bars as
per drawing. Cut the noich in the adjusting bar to receive the
stop bar. Round the edges of each piece, except the stop bar,
with a 3&-in.-radius router bit or shaper cutter. Sand all surfaces
smooth,

Round the edges using router mounted in table (top);
pivot holes in stool legs are bored on drill press.

POPULAR MECHANICS
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FOLDING LOUNGE CHAIR
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Greal for patio, lawn, pool or courtside,
PM’s foldup furniture has sparkling eye
appeal, yel rugged construction that will
withstand the rigors of outdoor usa.

Photos: Colar, Felkamp-Malloy; black-and-white, Matt Doharty

Captain's chair and folding lounge
complete our set. Plans for the latter
are on lacing page; for all other plans,
please turn the page.




Next, bore the two 3/16-in.-dia. rivet holes in each riser bar
and the rivet hole in the seat bar. Bore the 11/64-in. body holes
for No. 8 th wood screws in the seat bar and riser bars and
countersink them. Bore the corresponding 7/64-in. pilot holes in
the ends of the four support bars. Similarly, bore and counter-
sink the body holes in the stop bar and pilot holes in the adjust-
ing bar for No. 8 fh wood screws.

Lounge chair

Assemble supports to risers, and supports to seat bar, with 2-
in.-long fh wood screws. Then rivet riser bars to the seat bars
and to the adjusting bars.

Sand and finish the wood and fasten canvas in place. Tack
canvas to inside edge of support bar at the lower end of the seat
bar. Space carpet tacks 1 in. apart. Then wrap canvas over
tacks under bar, and around the bar one-and-three-quarter rev-
olutions. Bring canvas up to the top bar. Measure and cut to
length. Work canvas around top bar of riser in the same config-
uration as the other end and tack it. To do this, bring seat sup-
port up to the top support of the riser, which will loosen the
material enough to allow you to tack it in place. Use two deco-
rative upholstery tacks at the edges of the canvas on each of
the bars.

Director's chair

Upper assembly—Begin construction by ripping the 2-in.-
wide armrest tapers from 2 to 1-7/16 in. Start taper 13 in. from
the end. Lay out and saw the tapered sides to 1-7/16 in,

Then turn tenon ends. Set workpiece up in lathe and turn the
¥s-in.-dia. tenon. Remove from lathe and round over the two
upper edges of the arms with a &-in.-radius router bit. Then
saw the 2-in.-dia. front-end curves with a bandsaw. Repeat for
second arm; sand both parts smooth.

Next, rip 1%-in.-square by 18-in.-long blanks for the turned
back supports. Mark centers and turn pieces as shown in the
drawing. Remove from lathe and plane the 1-in.-wide flat area
on the front of the piece.

Cut the %-in. dowels aboul 8 in. long for the two front sup-
ports. Then turn the 5%-in.-long pieces with %-in. tenons at
each end.

MNext, cut the upper and lower arm support pieces together so
they will match exactly.

Center punch for the 34-in. and %-in.-dia. martise holes in the
upper arm support pieces. Bore the 3&-in. hole V2 in. deep. As-
sembile the two uprights to the support and to the armrest. Mark
the location of the round mortise in the rear upright so that the

(Please furn 1o page 151)

The strength of maple makes
possible a light but sturdy
chalir; its hardness makes pi-
lot holes necessary for wood
screws. Bore Y-in. pllot holes
in the ends of the lounge-chair
stretcher, supporis, other
parts. Pilot holes can be bored
with Shopsmith in horizontal
position (above) Broad-
headed rivets (left) are better
looking than nuts and bolis
and won't unscrew. They are
sold at many hardware stores.

FOLDIMNG DMRECTOR'S CHAIR
E;?j

PLANME
SMALL
FLAT

1.|.-3_':-j‘| IE.- 39" DA,

f/ 3 172"

5@ DA, HOLE
1/2"' DEEP
[1 EACH CROSS LEG)

f A

FEH*FE'T'

7"
34" DIA HOLE r—“ﬁrm

3/4" DEEP P34
! S
1408 C B e = 1ane”
) -
L'—M A -!"—v—-———IJ

3B TACK e DETAIL PIECE E m.a.*
OVERLAP 1/2" AND 58" _§ b 3
TACK AT 1" INTERVALS (niF-% 'F-:l i DA,
r--——13-w2“_._..,_-.. L
INNER LEG Ly DETAIL PIECE H
HOLES 58" _§ .o t g
A SLIGHTLY DlA ‘—i—'l + d * = oA
DVERSIZE ik FrE
e DETAIL PIECE G lfz
o 1
%ﬁ-.‘] — - 3/4"DIA
12014, HOLE 17" 1-“-—512-—-“*1??“ %
%&% gl DETAIL PIECE F
148  POPULAR MECHANICS




1.-‘_ L r‘ll"i" '--..I' ']. l

So long, Old Paint.
Farewell, Fungus.

Take off, Termites.

America is decking out the
out-of-doors with unpainted
wood that's beautiful to look at,
yet doesn’t need looking after.

It's called lumberscaping. And
it's done with Outdoor® Wood—
real wood deep-treated with
Wolman® preservatives to keep
it handsome, sturdy and worry-
free for decades.

What nature does for

PTG W s
ura

deck ou%r

landscaping

ket

Tidewater Cypress and Heart
Redwood, the Wolman process
does for Outdoor Wood. Only
cheaper. And you don't have to
paint it or stain it, unless you
want to.

Build yourself a beautiful
backyard deck with Outdoor
Wood. Leave it unpainted. Then,
lay back and watch it blend in
naturally with the landscaping.

That’s lumberscaping.

And that’s living.

Wolmanized

Pressure-Treated Lumber

Accept no substitutes Ba sure the lumbear you
buy 15 stamped “"Ouidoor Wood or “Wolmanzed
Pressure-Treated Lumber * For more informalion
call ioll free BOD-245-2708 In Pennsylvania, call
collect 412-227-2441, In Canada, 416-826-9648

©1978 Koppers Company. Inc



“This all-new Vigoro

keeps on working longer to
keep on greening longer”

The secret is new Vigoro's unique

form of controlled, time-release nitrogen.
Here's why it can give vou a greener,
thicker, healthier lawn.

Longer-lasting feeding.

New Vigoro contains a form of nitrogen which is chemically
“programmed” for long-lasting results. Three months after
application, you’ll still see it feeding and greening your lawn.

Controlled, healthy feeding.
Conventional forms of nitrogen tend

to build to a short feeding peak. New

Vigoro's time-release nitrogen feeds

your lawn at the controlled,

uniform rate experts

= recommend.

More efficient feeding.

Pound for pound, the controlled time-release
nitrogen in new Vigoro is 30% more available
to your lawn than similar ingredients in other
leading products. And, more available nitrogen
means more green, healthy growth.

.

m

:

Try a bag of new, long-lasting Vigoro today!
Used as directed, it's guaranteed to perform
to your satisfaction, or we'll refund
yvour money. Now, more than
ever, when Vigoro says
they'll green it. .. they mean it.

Lawn and Garden Products
30 N, LaSalle St., Chicago, llinois 60602

|

/




LAWN FURNITURE

(Caontinwed from page 148)

armrest will be parallel to the lower arm support.

Make a trial fit of the left and right upper chair assembilies to
be sure they match. Then reassemble with glue. First glue both
uprights to lower arm support. Then glue armrest to the rear
upright and front upright.

Lower assembly—Rip four cross legs on table saw. Round
four edges of each with -in.-radius router bit. Lay out and cut
45° angles at both ends of the cross legs as shown in drawing.
Sand smooth. Bore 3/16-in. rivet holes in the centers,

Lay out and bore 11/64-in. body holes at top ends of legs
and matching 7/64-in. pilot holes in bottom of lower seat sup-
port. Countersink holes in legs.

Bore the %-in. blind mortise holes in the cross legs for the leg
support stretchers. Make the right and left leg support stretch-
ers by turning tenons at the ends of %4-in. pieces of doweling.

Rocker runner (above) is cut
out on bandsaw. Left, carpet
tacks are driven through can-
vas and wood strip and into

_‘ the seat support.

-

Several pieces require simple turning on lathe. Make the rough
cuts with gouge, cut and trim shoulders with skew.

Assemble seat supports to cross leqas with fh wood screws as
specified in drawing. Glue %-in. round support stretchers to the
cross legs. Then rivet cross legs together with three spacer .
washers between wood pieces. Next, bore pilot holes for the &

folding bracket hardware, and attach it. Sew a Y-in.-wide hem with a double row of stitching on beth
{Piease turn to page 178) edges of canvas parts. We used a No. 18 needle for this work.
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This year, as makers strive
to satisfy customer demands,
mulching-type units head

the list of new mowers.
Mulchers eliminate messy
clean-up after mowing.

by Glenn S. Hensley

ne of the first signs that spring is on

its way is the sight of fragile, newly-
sprouted grass pushing up around soggy
leaves. Soon after, the dull, brown lawn
becomes a green velvet cover. If not
properly cared for, however, that cover
can start to look like the coat of a long-
haired dog that's just emerged from a
cocklebur patch.
Makers of lawnmowers are presenting

< AN EXPEPt’s guide
2 to the "79
crop of mowers

SUCTION FROM COMPOUMND —
BENDED BLADE ISETE- UP GRASS

IH.,

FIRST—CUT GRASS

CUTTING
CHAMBER

\ &=
.p-"'".—_-""h

suctlon, straightening grass for
even cut. Multipitched blade cuts,
suspends clippings in cutting
chamber where they are recut
into tiny mulched particles, pro-
moting fast decomposition. Cut-
ting action then blows them deep
into lawn.

Two hand levers operate Dixon's
ZTR lawn tractors. Eight-hp mod-
el shown is $1300. Tractor pivols
In its own length due to indepen-

a 1979 line that promises to ease your
lawn-care tasks. Mulching-type mowers
seem to be at the head of the line this
year, as homeowner demand grows.

Why mulching mowers?

The mulching mowers have a good
many advantages going for them. You'll
find they eliminate raking, bagging and
messing around with clippings. The ma-
chines are usually made with a deep
blade housing and are fitted with a special
aerodynamic-designed blade that has ex-
tra long cutting edges. This combination
not only cuts the grass, but vacuums clip-
pings up into the space above the blade.
There, clippings are spun and sliced and
then resliced before being blasted down

A vateran mower of lawns, Mr, Hensley is editor of
Farm and Power Equipment, a publication 1hal
sernves equipment dealers,

152 POPULAR MECHANICS

N b
:(_1-:1‘”- ;a-lb o

v dent drive-wheel control.

into the grass stubble. The action ltakes
place across an entire cut path.

Lawn care experts tell us you get not
only a well-groomed lawn, but that valu-
able plant nutrients are returned to the
soil in the form of fine clippings. Such fine-
cut clippings do decompose faster than
long clippings and they aren't prone to
forming much of a matted thatch layer.

When you bag clippings and have them
hauled away, you're removing not only
the plant nutrients they contain, but you're
sending away valuable humus material
that's necessary to the soil.

An added plus when you use mulching
mowers: Your local trash collection ser-
vice won't complain about the volume of
material you're putting out. The mulcher
will automatically handle your disposal
problems as you mow. In the fall, it's
handy to have a mulcher to chew up
leaves, too.

Toro's lawn tractor accessories include
snowthrower and tire chains, blade, seed-
er-spreader, cart, bagging attachments.

Special handling of mulchers
Despite the growing interest in mulch-
ing mowers, they do require some special
handling when used on an extremely lush
lawn. They don't work perfectly every-
where. It is possible to jam up even the
best of them, when wads of clippings
pack the blade housing. If more than the
normal interval passes between mow-
ings, you'll also be in trouble if you try to
shove your mulcher through the grass.
There is a solution, but it means more
work. Don't try to cut as close as usual to
the ground on your first pass through




grass that's faller than normal. Set the
mower to its highest culting adjustment
and do the lawn. A couple of days later,
lower the adjustment to the normal cutting
height and go over the yard one more
time. As a general practice, the new
mulching mowers should be set to cut
grass higher than you might do with a side
or rear-bagger model.

Note of caution; Don't try 0 use a
mulching mower on zoysia lawns. Those
lawns have thatch build-up problems any-
way and a mulcher could make the situa-
tion worse.

Here come the lawn tractors

In 1979 you'll see the advent of a num-
ber of new front-engine rider mowers.
Some say these are especially built for
the “boy in every man.” In the 8 to 11-hp
range, they are considerably less expen-
sive than the full-fledged garden tractors
with up to 20 hp. Yet, they still look like
tractors. Incidentally, lawn tractor is the
name most industry people use to denote
the front-engine rider.

Industry authorities feel these smaller
tractors’ major appeal to those of us who
cut lawns will be the price tag. For in-

] "
p ; L]

Turn this 21-in. Simplicity mower ($200)
Inte a mulcher, side discharger, rear bag-
ger or side bagging unit without tools.

Tilt-back shroud makes clean-up and ser-
vice easy on Allis-Chalmers 21-in. mulch-
ing mower ($200). Oil drain is under deck.

Bolens aims at the expanding mulcher mar-
ket with a cholce of 18, 20, or 22-in. mowers.
Model 8648 (shown) is $320.

stance, John Deere's Model 108 carries a
list price of $1350 and its 11-hp Model
111 is pegged at $1500. A divisional mar-
keting manager for the company says
these prices are as much as $900 below
the next larger, true lawn-and-garden
tractor it makes.

In looking at 1979 lawn tractors, you'l
find them to be versatile machines, capa-
ble not only of mowing a lawn, but hand-
ling many other home chores. They'll pull
carts, push small blades and power snow
removal attachments when summer du-
ties are done, Naturally, they won't do a
job as rapidly as a larger unit. But if time
isn't a consideration, they are generally
quite satisfactory.

Makers offer a variety of fractor acces-
sories. Some of the common ones are
baggers, blowers and mulchers.

Bladeless mowers
In 1979 we'll see the first few, more or

less experimental, efforts to design a full- |
fledged lawn mower using monofilament |

line, instead of a metal blade to cut
grass.

Most machines are electric-powered
and give a cut of about 20 in. Weed Ealer,
however, expects to sell its 21-in., gas-
powered Grass Eater monofilament
mower in selected market areas during
1979,

Toro's mower-trimmer, with a sug-
gested retail price of $150, appears to be
a weed cutter with four wheels. Two 4-
amp. electric motors propel four 6-in. flex-
ible lines across a swath 20 in. wide. A
switch on the handle feeds the line auto-
matically, so that it extends beyond the

outside width of the mower wheels. This |

is s0 you can use the machine as a trim-
mer, as well as a mower.

Weed Eater, a pioneer in the field of
menofilament line cutters, saysits entry is

(Please lwm o page 154)

Enjoy aroaringfire...
the easy way, with
PM'’s Log Splitter!

What could be more pleasant
on a cold, cold day than the

warmth of a roaring fire.
And, you can have all the fire-

wood you need and save time
and money by splitting that
firewood yourself. POPULAR
MECHANICS LOG SPLITTER
exerts some 10,000 Ibs. of
pressure and will easily split
2 ft. lengths of maple and
ash logs 12 to 14 inches in
diameter. With an |-beam
backbone, double-acting hy-
draulic cylinder, control
valve oil filter, 3-hp. gasoline
engine and other features,
you'll find this log splitter
easy to build and a fun thing
to use. And, you'll save your
back from aching as you split
logs the easy way.

Have more time to enjoy the
crackling fire in your fire-
place. Use it through this
year, or start getting ready
for next winter. Either way,
it's a very sound investment.
Send for complete plans and
step by step instructions for
just $8.95. Send a check or
money order to PM Plans Li-
brary-Log Splitter, Box 1014
Radio City Station, N.Y. N.Y.
10019

PMLOGSPLITTER
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MORE USABLE HORSEPOWER.
All-gear drive delivers almost 100% of
angine oulput to the wheels. Puls more
horsapowar 1o work, gives mora wark
per gallon of gas.

TRACTION PLUS.
Powar King's size and
waight combina with
big, ground-gripping
tires for superior
tragtion. Addition of
whaoe! weights and/or
loading of tires

gives you enormous
pull-power

POwer bo B, on' tuquh f
plowing jobs.
§ And have pawer to spdre whe

Pnaqi bg split Ingfuru:l more. -P
e ioﬁr.

POWER TO SPARE.

12, 14 and 18 hp cast iron engines provide
easy starting. high toraua at working speeds.
Power applied through gear reductions to
2481 gives you tremendous workpower

at the whaels,

HIGHER GROUND CLEARANCE

Up to an amazing 18° Compare that with othe
garden tractors! You can cultivate taller crops
handle big, Power King implements, work easily
over rough ground

on your place

Y d .
It tth&n rﬂl mr.nulado handle big .

Tnmmemﬁm ns-ul:nw /To mow acres of lawn.

l i cultivating, dozing, |
:.E"?s ot thé muscle to

like these! And what's moresPower King is built super
tnuuh Sypetstrong.ffor years of refiable service!

Write for  information ang ﬁ'p cllabug

owkr Kine

TOUGH JOBS BOW BEFORE ITS MIGHT!

Engineering Products Co., 1005 K-3 Anoka Ave., Waukesha, Wi 53186.

YEAR-ADUND
VERSATILITY.
With twaniy-fiva
auick-change
attachments,

YOu can pul your
Power King 1o wark
to handle all the

-} fough jobs

LOOK FOR THE CAR
CARE GUIDE IN THE
MAY ISSUE OF
POPULAR MECHANICS
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'79 CROP OF MOWERS
{Continued from page 153)

a push-type machine with a single cut-
ting-rotor head. The head ufilizes four
.080-ga. lines, lever-actuatad for feeding.
With a 3.5-hp gas engine, this rear bag-
ger will carry a suggested retail price of
5280.

There's a definite advantage offered by
the monofilament line mower: If you inad-
vertently run over the electric power cord,
it won't slice through the insulation as a

MTD's model 139-T96 ($866) with optional

bagging system, allows you to mow grass
and bag it for disposal in one pass.

Toro's new 20-in. electric mower/trimmer
($150) uses monofilament lines in placeof a
metal blade to cut grass.

metal blade is likely to do. In fact, the ny-
lon cutting line is generally safer than
steel blades.

More plastic

Although mulchers, lawn tractors and
possibly monofilament line mowers share
the limelight in 1979, the old favorites—
the rear baggers, the side baggers. the
rear-engine riders and the high-wheel



rough terrain units—are still being pro-
duced. But there isn't much that's drasti-
cally new on these models. Some makers
have expanded their lines to include a
wider variety of machine sizes. Others
have changed their paint scheme. Some,
perhaps wisely, have elected to keep suc-
cessful designs in steady production.
You'll find increasing use of durable,
poly-type plastics in 1979 machines, as

For the estate-size lot, Bush Hog's 2001
mower ($810), shown under a Kubota trac-
tor, is the answer. It gives a 60-in. cut.

5-speed transmission, 30-in. mower,

manufacturers search for ways to reduce
problems associated with rust, to cut
weight and to slice away costs.

You'll see plastic being used in dis-
charge chutes and in ornameantal parts on
many new units. Gasoline tanks made of
this material offer a definite safety advan-
tage. They have no seams to leak, nor will
they dent or rust.

More noise control

You'll find more attention directed to-
ward control of engine noise in the 1979
lawn care machines. Look under the
hoods and shrouds. Most likely you'll no-
tice extra panels of sound absorbing ma-
terial on the inside. In addition, betler
mufflers are helping to confribute to the
peace of the neighborhood.

Real-type mowers for the homeowner
are almost extinct. Yard-Man does offera

push-type reel mower, and a number of
specialty companies produce heavy ma-
chines for ground maintenance duties.
But costs of tooling, manufacturing and
servicing those units have become al-
most prohibitive. They are of limited use
when cutting high grass or weeds, which
also works against them.

Prices of new units

While we're considering costs of pro-
duction, how about the prices of 1979
mowers? They will probably be up 10 per-
cent over 1978 prices for similar ma-
chines. They're really not similar, though,
considering the added safety equipment
on the new ones.

Some of this increase is a direct result
of inflation. The costs you pay also in-
clude charges for more stringent safety

International Harvester's 1100 Cub Cadet
($1790) has an 11-hp engine. A 38-in.-wide
mower ($316) attaches to it.

and environmental standards. Those
have the net effect of reducing product
efficiency and increasing unit cost to
you.

One industry representative explains it
this way: "Federal government actions
will constitute the major focus of difficulty
for the industry. These will come from
new and modified laws, as well as rule-
making. They will both directly affect the
industry through business factors such as
taxes, warranties, law-suit-enabling legis-
lation, consumer actions, the control of
anergy and atltempts to manage lhe
economy.”

But in spite of industry worries, makers
expect you to buy 2.2 percent more walk-
behind units in 1979 than you did in 1978,
They think you'll buy only 1.1 percent
more lawn tractors and riding mowers
than you did last year.

Future lawn care trends
Some makers are beginning to voice
concern about how long individuals will
be able to afford their own lawn-care ma-
chines. They're making guesses as to
(Please tum to page 156)
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= Wood Projects
for the Garden

AND SHOWS HOW

The books shown are just three of 25 published
by ORTHO" which show the scope of
ORTHO's expertise in home gardening and
garden construction,

ORTHO Books have become almost a “must”
with home gardeners. Each volume is beauti-
fully ilustrated in full color. They include charts,
graphs and the most precise instructions
Many of the books are reglonalized for your
corvenience, The ORTHO Books are available
in leading nursery and discount stores or where
CHITHO products are sold

If you'd like to receive a catalog for ORTHO
Books. simply write your name and address
on a posteard and mail it to ORTHO Books.
PO Box 374, Dept. MAL San Francisco,
California 84119

= —_—
~ ORTHO &
The know how, show how people.
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AngL acond thing, !
They run. Day in. Day out
Yearin Yearoul

S0 if you're about fo
try a new chonnesaw, try this
little upstan. From Stihl
The world's finest for over

The World's Largesi Selling Chain Saw.

" Regislered tredamork (pronounced  Shee|™
eCopynght 1979, Stihl Incorporated

BE INDEPENDENT!

Save Money: Buy complete kit — factory direct
Assemble in a weekend — use year round

Earn Monay: Make exira cash dokng odd jobs —
landscaping, snow reamoval. garden plowing
lawncare, OR. assemble kit and resell for profit

Geared drive, 18 hp. angine
30 attachments

Send today:

CATALDG — showing kit construction and uses §50
PLANS — for fabricating tractor from local materials £7.00

[rafunded on any purchasa)

STRUCK - KIT., Dept. PM38T Cedarburg, W1. 53012
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(Continued from page 155)

when rising costs will force potential
buyers to consider turning over their
groundskeeping chores o a lawn-care
service. However, that time has appar-
ently not yet arrived.

The 1973 lawn care machines are light-
weight and easy lo operate. They offer
safer operation and minimal mainte-
nance, even if they do cost more,

Buy for your needs

If this is your year to purchase a new
lawnmower, shop smart and take advice
from your equipment dealer. If he's in

Jacobsen's twin-blade mulehing mower is
avallable in either push-type ($210) or self-
propelled ($310) modeils.

business to stay, he'll offer you good,
sound advice on machines to meet your
needs. He'll offer you reliable repair sar-
vice and parts. A good dealer will stand
behind the provisions of your lawn-
mower's warranty.

When choosing a mower, remember
that the average small city lot can proba-
bly be handled by walk-behind power
mowers, either push-type or self-pro-
pelled. For larger lots up to two and a half
acres, he'll likely recommend a riding
mower. For estate-size lawns up to 10
acres, he will recommend a full-size lawn-
and-garden tractor.

Remember, very generally, that you
get about what you pay for. Buy an el
cheapo model and most likely it will be
ready for the junk heap in just a few
years,

If you must mow on steep grades, let
your dealer know that fact. He'll probably
suggest that you buy a new mower that's
two-cycle-engine powered. Run a four-
cycle engine on too steep a bank and you
can siphon the oil out of the crankcase in
a hurry. Results can be disastrous. (Hon-
da, however, offers a new four-cycle-en-
gine mower this year, the HR-21, that is
fitted with an oil pump to provide lubrica-
tion on slopes up to 20°.) Because it

(Please tum to page 158)
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How many years does a
John Deere lawn and garden tractor last?
We dornt know yet.

All we know is we built our first lawn and garden tractors way back in 1963.

And a lot of those original 16-year-old John Deeres (like the one on the left) are
still doing the job today.

When you consider that the estimated life-span of an average lawn and garden tractor
is about half that long, you begin to see why it pays to buy a John Deere.

Needless to say, our new 1979 models are solidly put together and built to last—just
like always.

What's more, we're making them a lot more comfortable and easy to operate. By
reducing sound and vibration levels. Covering up drive systems. And providing simple,
easy-to-use controls.

Your John Deere dealer has 7 lawn and garden tractors to choose from, ranging from
our 10-hp gear-drive model to our heavy duty 19.9-hp hydrostatic.

Granted, you may pay a little more for a John Deere. But chances are you'll wind up
saving money in the long run.

T

Nothing Runs Like A Deere’ kfﬂHHHIEHE_J

For more information write John Deare, Dept. 50, Moline, inos 61265
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(Contnued lrom page 156)

uses an oil-gas mix, the two-cycle engine
isn't plagued with crankcase oil star-
wvation,

Plan ahead

Now, while March's blustery winds
are still threatening your newly sprouted
grass, is the time to consider your lawn-
mower neads. To make a wise choice,

Sarlo's high-wheel mower handles bumpy
terrain. Models begin at four hp ($300).

Gilson's 11-hp lawn tractor {$1280) has
tight turning radius needed on home units.

consider the size of your property, the
type of grass on it and the amount of
money you want to spend for a mower.

Some homeowners enjoy caring for
their lawns. For the rest of us it's a chore
best done without. Whatever your feel-
ings are, lawn mowing is an inevitable
project and a good mower can ease the
task,

One final tip before you sign on the
dotted line for anyone's lawnmower.
Check in which direction the exhaust
system outlet points. Does it shoot hot
gases into your face, onto your feet, or
are those gases directed away from the
operator? Summer’'s hot enough without
having to march or ride through clouds
of mower fumes. ™
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HONDA BETS SAFETY WILL SELL

You'll find it hard to injure your feet or hands
in whirling rotor blades on Honda's new HR-
21 mower whan you laave tha oparator's po-
sition. The company's enginears have de-
vised a practical (but certainly not simple)
means of stopping the blade while the enging
continues to run,

This 21-in, machine offers several innova-
tive safety features. In fact, the mower al-
ready complies with nearly everything the
Consumer Product Safety Commission has
been considering,

If you should accidentally slip your foot un-
der the mower or lose your balance and fall,
thrusting your hand into the blade area, you'll
lose nothing save for your balance and your
prida,

Likewise, if you must leave the mower har-
dlebar to remove a toy, a rock or some other
obstruction from your path, those whirring
blades stop cold in seconds, thanks to a
blade brake. At the same time, forward travel
Cceases.

it's not something you'll be able io take
apart and reassemble without full service in-
structions, but the blade brake is an interest-
ing piece of safety engineering. You can fol-

Honda's betting that the new
safety features offered on
HRA-21 mower will help
sell over 50,000

units in United States.

low its action on the schematic diagram at the
bottom of the page.

The device is standard equipment on all
the company's four models: push-type, self-
propelled and with and without capacitalor
discharge ignition.

The discharge door automatically closes
when the bag is removed. Thera's a replace-
abla side-guard plate on the deck to minimize
the effect of thrown objects.

The cut-away drawing of the mower (be-
low) shows the Honda HR-21's inner work-
ings, including the blade-stopping device,
automatic-closing discharge door and safety
shieid. It has a four-stroke Honda GV-150
3.5-hp engine. All wires are sealed and the
sparkplug is protected by a guard and pro-
tective cap.

With suggested retail prices from $350 to
nearly $450, the machines are relatively ex-
pensive, but Honda anticipates that safety
will help sell the 50,000 units it is shipping to
the United States.

Here's a handy feature you'll want o note.
If you must cut grass on banks that slope up
to 20°, Honda says its trochoid oil pump will
supply lubrication to the 3.5-hp, four-cycle
engine that these models have.

The company says, further, that the mower
has three-way versatility. It can be used asa
rear-bagger, a side-discharge unit (with an
optional attachment) or as a mulcher.—G.H.

When you engage
the mower clutch, PTO
shaft's (1) drive
-, P power transmits via

. Woodruff key (2) to
drive disec (3). Driven
disc (4) presses drive disc (3)
by clutch spring load (7). Friction
transmits PTO shaft's (1) drive power

to driven disc (4). Drive power, transmitted

via drive pin (5), lets blade

holder (6), rotary blade (8)
} spin and cut. Parts 1
<1 through 9 (except 4)
rotate together. Drive
beilt (10) propels unit.
When hands release
handle control, brake
acts. Clutch releases
() due to retu
load (14) and steel
ball plate (12)

— 7 returns, lowers brake

{11) by steel ball (13). Brake (11) stops
and lowers (4), (9); motion, blades halt.
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Warning- The Surgeon General Has Determined
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DUTCH MINI-BARN

Popular Mechanics plans have
been helping readers do the “im-
possible” for over 75 years. Here
are just a few of the exciting PM
plan projects.

SCAMP-A revolutionary all-
metal, VW-powered acrobatic bi-
plane that puts you in the air for
less money than you'd think pos-
sible! With PM plans, man's dream
of solo flight is easily attained.
$49.98
{Featured in Dec., 1973 issus)

BOONIE BUG—A dynamic, new
vehicle concept! Constructed from
a VW bus chassis, the 'Boonie’
offers the go-anywhere ruggedness

of an ATV, the sleeping and camp-
ing facilites of an enclosed van
emd the smooth-riding quality of a
conventional station wagon at
highway speeds—all relled into the
slickest locking vehicle ever]l Do-
it-yourself with PM plans. $14.95

{Featured in March, 1974 lssue)

DUTCH MINI-BARN Y ou con
erect our most popular backyard
storage structure for under $600.
The roof design is somewhere be-
tween gambrel and mansard but
it reminds us of Dutch ecolonial
architecture, With B ft. of head-
room inside and 10 ft. by 1315 ft.
floor spaceit's fairly large although

it looks small. Meore thom encugh
room for bicycles, lawn furniture,
gorden tools or use it as an office
workshop or potting shed, Two sets
of plans included, one for yourself
emd one for your building depart-
ment. £5.95

(Featured in August, 1972 issue)

STORYBOOK PLAYHOUSE —
Put up a shed and the neighbors
may hate you, but build this hemd-
some little house end you'll be the
hero of the neighborhood—espe-
cially among the small fry! This
compact structure looks more like
a storybook cottage them a tool-
house—but you can readily use it
for storage. In fact, wide barn-type




ANDIUNDERETHEFSEA

doaors in the back lead to a special
tool-storage room walled off from
the playrooms. You can hang alot
of garden tools inside and still pro-
vide plenty of play space. An extra
set of plans is included for a build-
ing permit. $5.49

{Featured In July, 1973 lssus)

LAND AND WATER AIR
CUSHION VEHICLE-A go-
anywhere airprop craft, the excit-
ing Cobra ACV skims land or sea
at speeds up to 60MPH. 14 fi. long,
with room for two passengers this
innovative vehicle will cost you
less than $800 to build. A unique
project for the serious de-it-your-

salfer (caution must be paid in fol-
lowing all operating instructions).

The joys of owning and operating
this futuristic hover wvehicle are
truly inestimable. $12.95

(Featured in Sepl., 1975 |ssue)

SCUBA-TOW-The elsciric-pow-
ered sea scooter that performs like
costly commercial models! Motor-
ized Scuba-Tow will pull you on or
under the water for hours of effort-
less snorkeling or scuba diving.
Rugged, light weight and depend-
able—you can build Scuba-Tow in
a weekend or two from PM plans.

$7.95

(Featured in July, 1974 issue)

Popular Mechanics has hundreds.
of other exciting projects and step-
by-step plans for vou to 2

choose from. Send today

for the complete cota-

logue. Just 50¢.

e e e — —— — — — ——

Box 1014, N.Y., N.Y. 10019

Please rush me the PM plans
and/eor catalogue

Scamp Dutch Mini-barn

[J 549,98 []%595

Boonie Bug k Playhouse
O %14.85 [ $5.449

Land & Water Air Cushion Vehicle

[ $12.95

Scuba-Tow PM Plans Catalog
O §7.95 [ so¢

Namae

Address

City State Zip

Please clip and mail with check or money crder




LY. "g}y elpers
garden

This cordiess electric garden sprayer runs
on rechargeable batteries. The

ylene container comes in 1-quart, Y:-gallon
and 1-gallon sizes priced at $20, $30 and

Thae first mower with flexible cutting lines in
place of a metal blade is Toro’s 20-in. model
priced under $150. The mowing mecha-
nism is two counterrotating discs with two
monofilament lines on each disc that ad-
vance automatically as they wear down.
The Toro Co., 8111 Lyndale Ave. South,
Minneapolis, Minn. 55420,

Safely transplant young flower and vegeta-
ble plants to permanent settings with this
Ecol-0-Tool. The cylindrical blade mea-
sures 1% (o.d.) by 2 inches. Roots of small
plants remain intact within a protective
layer of soll while being moved. Trans-
planter is $8.85 postpaid from JWG Co.,
Box 93, Saratoga, Calif. 95070.

$33 respectively. The nozzle is designed
to spray a fine mist, then fold into the han-
dle for storing. H.D. Hudson Manufacturing
Gu-én:m North Michigan Awve., Chicago,
i, 11.

A gas-powered blower, the
PB-200, has been introduced
by Echo, Inc. It delivers a 180-
mph air blast that quickly
clears sand, pine needies,
snow and water off driveways,
patios and walks; or, it will
clean leaves and grass trim-
mings off lawn and from be-
neath bushes. Unit operates
on a Kioritz two-cycle 21-cc
engine. It's priced at $160 by
Echo, Inc., 3150 MacArthur
Bivd., Northbrook, |l 60062,

Water automatically—by the
gallon—with the Melnor Water
Timer. It keeps track of the
water flow and measures up to
750 gallons at a single setting.
It delivers the preset amount,
then shuts itself off. Use the
timer to fill swimming pools
and for darkroom work as well
as on lawns and gardens. It's
priced at $12, from Meinor In-
dustries, 1 Carol Place, Moo-
nachie, N.J. 07074,
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When the mowing gets tough, just touch a
control bar on Jacobsen's Power-Burst
Mower and a surge of reserve power is re-
leased to cut through tall, tough or lush
grass. The 20-inch mower has a 3'-hp
Briggs and Stratton engine, and is available
either self-propelled at $280 or push-type at
$215. Jacobsen Manufacturing Co., 1721
Packard Ave., Racine, Wis. 53403,

SURFACE PREPARATION

HOW-TO

MNew 28 page book, 130 clear illustra-
lions, easy to follow instructions shows
lools 1o use for fix-up, paint-up, resto-
ration, redecaorating for inside and oul-
side home improvement projects,

Book shows how to remove old wall-
paper, hang wallcoverings, remove old
paint, prepare surfaces for painting,
decorating, build brick and block walls,
cut, slice and trim building materials
the use of craft knives, atc.

SEND $1.00 FOR YOUR COPY
HYDE TOOLS, DEPT N
SOUTHBRIDGE, MA 01550

E ors

Build this
rugged butcher-
block furniture

i1 9%

Block maple furniture combines clean
modern styling with rugged good looks

The Redimix 12 com-
pressed-air sprayer handles
large or small yard and gar-
den jobs. Empty it welghs
only 4% pounds; yet it actu-
ally has a usable capacity
of 235 gallons. it's priced at
$40 and may be obtained
from the maker, Burgess
Vibrocrafters, Inc., Grays-
lake, i, 60030,

The Flymo Cushionaire rota-
ry mower ($120) moves on a
cushion of air & inch off the
ground and, therefore,
leaves no wheel marks. It
mows under shrubbery and
over curbs and Idtl, leav-
ing a fine mulch. Manutac-
turer and supplier is Flymo
Products Co., Woodbridge,
N.J. 07085,

Soll Blender Is a multipur-
pose garden tool priced at
5140 plus shipping. It uses
an Ingenious combination of
counterrotating augers and
blending blades that create a
burrow-plow action, to dig,
mix, till and cultivate the soil.
Avallable from Garden Maid,
Inc., Box 912, Lebanon, Mo.
65536,

(Pigase turn 10 page 164)

to make this table, chalr and sofa look
great in your living room. All threa
pleces are made from 2-in.-thick maple,
chalr and sofa are fitted with foam
cushlons for deep seating comfort.
Plans and instructions for making all
three pieces can be obtained by sand-
ing $7.95 to Butcher Block Furniture,
Popular Mechanics, Box 1014, Radio

City Station, New York, N.Y. 10018,
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FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building
Beginners, craftsmen, even foremen and

superintendents, have sent for these free
blueprints and trial lesson in Plan Readin

as a means of trying out Chicago Tech'%
home-study Builders training. Learn how
u can master Plan Reading—Estimat-
|}g—and the practical details of all types
of construction in your spare time at
home. Mail coupon below or phone
TOLL FREE—see how you, too can pre-
pare for a better job—higher income, or
start your own contracting business.
* PHONE TOLL FREE (24 HRS.)
1-800-528-6050 Ext. o10

CHICAGO TECH/School for Bullders
2000 S. Michigan Avenue, Chicago, Ill. 60618

O TECH/School lor Bullders  Witerans
B e . e
Chicago, I, & Here [

Forg 33,7500 T oo B
ﬂ:ﬂmhn—m salesman will call,

i

1

1 MNAME AGE.
| ADDRESS

ll_ CITY. STATE ZIP.

Build a picnic
table you can
store indoors

Parking a bulky picnic
table indoors when sum-
mer is over is practically
impossible. So it sits in
\ the yard or on the patio
! 12 months of the year,
Mot so with this unigue
design. Both table and
benches fold scissor-
fashion into an incred-
ibly small unit which
means the whele thing
can be stored in your garage or base-
ment with room to spare. And it made
of redwood, the table will last for years,
To obtain plans and instructions for
building this stowaway table send $3.95
to Popular Mechanics Plans Service,
Box 1014, New York, N.Y. 10019,

FOLDED

NEW HELPERS FOR YARD AND GARDEN

The Conreco Sawing Machine ($300) is a wooden
frame with chain saw and foot treadle to control
| the saw blade. Press the treadle and the blade
| descends; release it and the blade returns to an
| upward position. Hands and feet are safely away
from cutting operation. Conreco Sawing Machine

Co., Box 94, Villa Park, lll. 60181,

Turn the handle full-circle and this
home helper can stir up 90 |bs. of
packaged concrete mix in 90 sec-
onds using the same rotating action
as large mixers. Use it for small con-
struction or repair projects, or to pre-
pare potting soll, stir feeds or mix
mulch. The steel drum has three mix-
ing blades removable for cleaning.
The unit, priced at $130, weighs 50
Ibs. and the drum measures 18x20 in.
Manufactured by W.C. Bradley Enter-
prisas Forge Dept., Box 1240, Colum-
bus, Ga. 31802.
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(Continued from page 163)

Mix concrete, plaster and mortar for
home or yard improvements in the
Porta-Mix Electric Mixer. t comes
with a “-hp motor and an on/off
switch for $199.50 postpaid. The
mouth Is less than 2 ft. from the
ground for easy filling and the drum
boasts eight mixing vanes that can
mix 160 Ibs. of material at a time. Af-
ter use, the polyethylene surface is
easy to clean. Drum is removable for
car transport or compact storage.
Foster-Hyatt, 1083 Bloomfield Ave.,
Woest Caldwell, N.J. 07006.

A pair of these brackets (inset), some 2x4s, a ham-
mer and nails is all it takes to construct a foldable
saw buck for many uses. Each bracket has pre-
bored holes and a collar. One pair of brackets Is
$6 from Stanley Tools, Division of The Stanley
Works, Dept. PID, Box 1800, New Britain, Conn.
06050.



Place, Moonachie,
B N.J. 07074,

The Time-A-Matic an
oscillating sprinkler
a = with a memory, can
be set to vary water
flow from 0 to 1200
gallons. When water-
ing is completed, unit
shuts itself off. Maxi-
mum watering area is
50 feet by 70 feet.
Costs $39. Melnor In-
dustries, 1 Carol
[ ]

Gllson's new rear-tire tiller
sports an 8-hp engine, 16-in.
tires and five forward speeds.
The 24-position swing handle
adjusts up, down or sideways
with single lever. All controls
are on handle to enable opera-
tor to walk at side, not on tilled
soll. About $800 from Gilson
Brothers Co., Box 152, Plym-
outh, Wis. 53073. =

Yard-Man's Model 21030 rotary
tiller is made for back-yard and
neighborhood gardens. A 3-hp
engine makes It powerful
enough to till an 18-in. swath
3 to 5 in. deep. The controls are
on the handle which folds for
easler storage. Spring-steel
tines are said to stay sharp.
Approximately $250 from Yard-
Man Co., 5389 West 130th St.,
Box 2741, Cleveland, Ohlo
44111.

Weed Eater model 559 trimmer/edger auto-
matically feeds nylon cutting line while unit
Is operating—there's no need to tap the
tool on the ground or extend the line manu-
ally. The electric motor Is top-mounted for
better balance and easler handling, says
maker. About $80 from Weed-Eaters, Inc.,
Harwin Drive, Houston, Tex. 77036.

 Shayin ceser Ior Ymatl i bt g
A fina selaction of small toola, mea-
suring instruments, hard-to-find itoms
for shop, home and lab. Get your NAT-

CAM catalog today from National
Camera, Englowood, CO 80110.

— — e S— — S — — —
Fleusupfin!: 1

I MName l

Address

Zip

™ National Camera, Inc.
W/ 2000 West Union Ave., Dapr EAG
Englewood CO 80110 USA

DRIVE A NAIL!

This versatlle, hand tacking iool of 1,001 uses makes
energy-saving home ﬂlﬂ-rﬁlhﬂ Jobs a breszel
One squeeze and e nalled the fasl, easy one hand
way . .. with ather hand Iree to hold material in place.
Precislon-bullt of 31l-steel, jam-proal — for litelime
dependability and trouble-ires perlormancel

Available st lesding Hardware, Home Center

& Digcount Depariment Stores Evarywhere

271 Mayhill Streat, Saddle Brook, M.J. 07662
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66 Dont just
tractors. Compare
‘round your place, then
I'll bat most of it's cut-
That's why Bolens developed the XL series from the mower up. The special
deep design lifts the grass ard for a clean, even cut. The full width
Up above, the uniquely angineered tractor features aither gear drive, or
single J.*m rostatic drive. No clutch. Nug:himn . The
- ©ngage with the flip of a switch.
% W What makes the XL series even more versatile is

S

mMowers. 99 e
L]
ting grass’
roller assures you of a ng cut.
ultimate in operator convenience. Even the mower blades
the wide range of optional equipment. From

snowthrowers to utility tools to small agricultural
implements.

When you go out to compare tractors, compare
mowers too. We think your search will end at a
Bolens dealer. He'll show you ten different tractors
ranging from 8 to 23 hp. For his name check the
Yellow s. Call 800-447-4700 toll free any-
time. [In lllinois call 800-322-4400]. Or, write the
FMC Corporation, Port Washington, WI 53074,

DALE ROBERTSON

’ foa
& WP FMEC Copparation
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Tote the 9-Ib. Orbit grill to beach or picnic
and set it up in 30 seconds without tools.
The setup consists of a post, base, char-
coal brazier and handy shell for $40. The
$16 vinyl case is optional. Orbit Industries
Inc., 912 Rallroad Ave., Winter Park, Fla.
32789, is the manufacturer.

This Armillary sundial is cast in bronze. It
has an 8-in.-dia. base which features signs
of the zodiac. Priced at $175, itis 15 in. high
with 10%:-in. circles. Install it in the garden
or on the patio. By McHutchison & Co., Inc.,
695 Grand Ave., Ridgefield, N.J. 0TE57.

i - i am

The umbrella chair in a bag ($45) goes to
beaches, boat races and outdoor concerts.
Canvas seat adjusts to three levels. Um-
brella swivels to block sun. Colors: green
seal'yellow umbrella; orange seat'red um-
brella. Great Eastern Lumber Co., 2315
Broadway, New York, N.Y. 10024,



The Vista patio-door system offers the es-
thetics of glass protected by Insulated
steel. Any one door of a two- or three-panel
system can be made operable for maximum

flexibility in decorating and use. Doors also |

come with weatherstripping. Two-panel
systems start at $425. General Products
Co., Box BB7, Fredericksburg, Va. 22401.

Destroy mosquitoes, wasps, moths and
other flying pests that bug you with the
Web, an attraction bulb and killer grid. The
30-watt unit, an alternative to chemical fogs

and sprays, comes ready to hang for about |

$160. Post-mounting kit is about $35. We-
ber- Products Co., 100 North Hick-
ory Ave., Arlington Heights, lll. 60004.

The Patioc Range combination gas grill/
oven has dual burners and about 750 sq. in.
of cooking surface. Unit will operate on LP
or natural gas and features spark ignition—
no matches are needed. Dual heat controls
permit cooking and baking versatility, two
wheels makes it easy to move from garage
to patio. About $440. Arkla Industries, Box
534, Evansville, Ind. 47704.
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CRAFTSMAN STOCKS 40 KINDS

ol fline
Domestic
Imported

plus Over 4000 Items
For Your Wood Shop!

Discounts on BTAMLEY
Power Tools
Domagtic and imparted herdwoods!
From 17684 wenotr to 4°° thick:
:ﬂ_“'lﬂ |li|'|'lhl. ;-‘I: m“t.‘:h‘l““:

nad '-.“ items = Lamp  Parts, b

net, n‘:bkl.lnll o | Hirdwers,  Upholstery  Supplies
Cloch, Furmiturs snd Picturs Kits,

Inkays, Pickure Frame Moldings,

mnm Buy Direct
OPENER 'ane’sess
l RADID EDNTI:BI.I.II} frem car transmikter ar wall
wwitech ® SAFETY might and day year “round & SE-
CURITY doar locks bight whan closed & CONVEMIENCE
in ear eontral amy wealher ® LIGHTIMG garags lights
wultematically ® YEIRSATILE firs all lilving typs wead,
mgtnl or fibsrglass doorn wectional and 1-piece & EASY
HOME IMSTALLATION im just 2-3 haurs & FAVE wp te
$0% dirsct Factory purchase and PP or UPS homa dalivery

Infature  Furnl-
h"'. Kits — mars. Hand and Power Tools,
™™™ MAIL COUPON FOR CATALOG =™}
CRAFTSMAN Wood Service Company

1
® GUARAMTEED ame year ® FREE brochuse Dapt, &35, , 2729 5. Mary St., Chicago, IL. 60608
HILPWATE Syuipmant Ca.. Bon AH2TH Jurode. M1 49701 g Send new 152 page Cl'::il'ﬂlﬁ Elrllnfﬁl anclonn
I S0e for handling, powlags
| Lt 1
Add. l
City —— State — Tip

.
.......

Jack Built -
he Miles Way

Because he couldn’t afford
a ready-built one!

ack wanted that home on the hill...with a yard

for the kids...a garden...a sewing room for
mom. But Jack didn't have the ready cash for a big
down payment. So, he waited...and waited.

Then Jack heard about Miles Homes...the folks
who trust ambitious do-it-yourselfers. The folks who
say "Your willingness to do the building is more
important than a big down payment or a fully
paid-for lot.”

Miles sent the blueprints, pre-cut materials,
step-by-step instructions and assistance in getting
some foundation materials Jack needed. Miles kept
the monthly payments low while Jack built.

This is the house Jack built... The Miles Way. It can
be your way to begin a new life.

Send coupon for full details, today!

There's a representative Fi
naar you.

* FREE Great Hor &8 Book

The Do-lt-Yourselfer's Friend

Phone: (612) 588-3700 ’“Jr __f‘?f;:ﬂ ﬂ’kfi*!ﬁ""fi m.f".::“i“ NS =
Miles /-3 :

l eS ; J.:, L Address = L .
q_l hf-_| LL ,_L'r" = ——- Slame - .

| pfanm o d all i L | none of ine sk

 TII T £ LR 3 4



> 10-Pe,
STANLEY % '?TE DRILL BT sey
B s L. IRST ORDER;

>

DISSTON
RIDGID

CHAN yEL LOCK

!,J!IHE BRAND ITEMS

Buy direct from U.5. Gemeral's catalog and
enjoy “Insider's Conlidential” * prices on hand
tools, power tools, automotive tools, motors,
handyman supplies—6,000 nationally adwertised
namae brand items at rock-bottom prices. Sawve on
all the famous names you know and ftrust —
Slanley, Wiss, Disston, 5kil, Kennady, Lufkin,
Rockwell, Black & Decker, plus many, many mofe.

Thousands of serious minded craftsmen,
mechanies, homeowners and hobbyists each send
us $1.00 just to get this big 196-page catalog of
fantastic buys on brand name ftools, hardware,
and sccessofies.

Qur bargains are too grest and our prices
too low for us to give away this big catalog to
people who aren't really interested. So we ask
for $1 simply to discourage curiosity seakers,

Bul the way we look at it, the cataleg is
REALLY frea! You get a $1 Cash Cerlificate with
your catalog. Spend the Certificate just like
monay with your first order. Or if you're not
100% satisfied with the catalog, send the Car-
tificate back to us and we'll refund your dollar.
{you keep the catalog.)

As an extra "thank you'' for acting now,
you'll alze receive with your first order—no mat-
ter how small—a 10-plece High Test Stesl Drill
Bit Set (worth aboul $3.00) absolutely FREE.
U.S. General Supply Corp., 100 General Place,

Jericho, MUY, 11753,
BCOPYRIGHT 10T U 5. GENTRAL SUSPLY CORE

Buy Tools DIRECT

at Rock-Bottom Prices!

Who buys from U.S. General?

Thoussnds of individusis snd companiss. Here's s partisl
lint af firma from our lest & to § monthe custamer list

Ganarsl Molors Corp. * Ford » Chrysier = Tausco
* iBM = B.F. Goodrich * Genersl -

I.l:.l -, Lm- Werlinghouse * Timan

Ingarsall Rend »
Same low prices for you--
no minimum order required!

-------q

U.5. General Supply Corporation

100 Genaral Place Depl. A-266

Jaricho, N.Y. 11753

| enclose §1. Pleass sand your new 108-page fully illus-
trated Coalidential Tool & Hardware Catalog. Alwo include
8 Gertificate worth $1.00 oa my firsd purchase. If | am
not 100% satisfied with the Catalog, my §1 will be
immadintely refusded
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Patio sweeper, made for $10, connects to
garden hose via its handle of PVC pipe.

his inexpensive sweeper, made from

Ya-in. PVC pipe, sprays away debris.
Make the spray assembly with two 2-ft,
lengths of pipe joined with a connector
tee and capped at ends. Drill Ve-in. spray
holes every 2 in. on pipes. The wheel as-
sembly is simply a tee having its opposite
ends fited with center-driled wooden
plugs to act as bearings. Install the axle
(bolt), washers, wheels; and secure with
nut. Join the spray and wheel assembly to
5-ft.-long pipe (handle) with a short langth
of PVC, tee and cement. The tee must be
rebored with a 1Vve-in. drill to let the handle
slide directly through to the spray assem-
bly. Join handle top to hose with a cou-
pling and brass pipe-to-hose connec-
tor.—E.V. Reyner

-
= —

D0 ®

o

Wheel assembly Includes tees, 3-in.-long
PVC, The-in. axie/bolt, washers, nut and 1%-
in. wood plugs cut with hole saw.

T

- i \

To adjust for spray direction, don't cement
spraying arms to tee. Secure them with
hose clamps, wired together as shown.
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Abrasive anchors handle

When auxiliary handle of electric
grass trimmer can't be tightened
enough to prevent slipping, anchor
it with abrasive-paper shim. Fold
strip of fine-grit paper, abrasive side
out, and glue the folds together. Slip
it under the handle elamp and then
retighten it as much as possible.—
W. E. Burton

Novel apple picker

A can fastened to a pole of any
length allows you to pick bushels of
apples from the ground, Use a 48-0z,
can. Cut V-shaped noteh 2% in, wide
and 2 in. deep at top of can. To dis-
lodge apples, push can up under ap-
ple, with apple stem in V-noteh, until
it falls into can.—Simon M.
Schwartz

Nonskid stepladder surface

To provide a nonskid surface for a
stepladder, varnish the steps and
sprinkle sand or sawdust on the
treads when the varnish becomes
tacky.—Lane Olinghouse

HIT E-LGFK
Tubxb
[APPROX.)

2" STEEL
FENCE
POST

LEG,

2w SMALLER
Db, THAM 1.D. OF
FENCEPOST

Post driving aid

Keeps tops of thin-walled fencepost
pipes from mushrooming when you
drive them into the ground. Use a
plywood hit bloek attached to a
length of wood dowel that fits inside
the fence post.—Andrew Vena

—

Paneling Furring Strips Metal Foam Hardboard Furring Strips Foam/ Concrete mumnm:uq
| I |
Foam Foam Outiet Boxes Hw:le Furring Strips Concrete  Decorative Beams Cellings Paneling Drywall Sublloering Joists

Max Bond. The multi-purpose adhesive for multi-talented people. Grabs
fast, sets up quick, holds tight, cleans up easily. Wherever building supplies are sold.

HB FULLER COMPaNY 315 South Hicks Road, Palatine, lllinois 60067
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Rediscover

the
jump rope

rt of the pleasure of having an at-
tractive, functional yard is the use
that it can be put to for outdoor exercising
as well as entertaining and other activi-
ties. One aid for physical fitness that can
provide both fun and healthful exercise is
the age-old jump rope, now enjoying a
new-found popularity among both the
young and old. While the rope can, of
course, be used indoors, the outdoors of-
fers infinitely more space and freedom
—and there's no longer any danger of
accidentally breaking delicate objects
around the house.

The homemade jump rope shown at
right incorporates a luxury feature that
makes it especially easy to use. The
lathe-turned handles are equipped with
ball bearings that allow the rope ends lo
swivel freely without twisting, kinking and
fraying. Turn each handle in two sections
and insert a bearing in the hollowed-out
end as shown. Thase bearings are readily
available as stock parts for a Sears show-
er door.—James G. Gosselink

Drawing shows how jump-rope han-
dles are turned in two sections with
hollowed-out ends to receive ball
bearings. Bearings are stock Sears
parts for shower doors (No. 172818).
Attach handle pleces with small
screw, not glue, so rope can be re-
placed when worn. Rule of thumb for
rope length: it should reach from arm-
pit to armpit while passing under
feet.

ROPE AND END PIECE, 1.1/4" DIA. x 138" LONG

BEARING, [

SEE DETAIL / I-'? ' NO. B AH SCRAEW

3/m"-.DIA, L ey HANDLE, 1" DIA.
HOLE % 6" MAHOGANY
3/4" DIA, x 1" DEEP

SAND OR FILE NOD. 07 BRAIDED
EEJEI.RING TO FIT NYLON SASH CORD
34" HOLE

HEAT ROPE
AND SPLAY END
WHILE BOT

BEARING, SEARS'
WO, 1721818 FOR
SHOWER DOOR

ENLARGE HOLE
IN BEARING TO
7/32" DIA,

INDEPENDENCE!
WITH YOUR OWN

CRAWLER
TRACTOR

Mew, All-Gear

Your work hours are valuable. Use crawler tractor traction 1o get
jobs done fast despite ground and weather conditions. Easily
assemble Struck Kit on weekend (why pay others?) and use year
round. Heavy-duty attachments include moldboard plow, dozer

" blade, snowblower, back hoe, tiller, front-end |oader.
Buy factory direct (and save!). Odd jobs for track-type
tractors can mean exira cash, Resale opportunities
?g& 1E;HEM Highly maneuverable Mini-Dozer s 7 to
p..

1 reverse.

16 hp. Magnatrac goes 4 speeds forward,
Send coupon today

s .

: MAGNATRAC KIT

I N Q‘ = : STRUCK NIT, Dept. PAES Cedarburg, Wis. 53012
i [J Catalog showing Struck Tractor Kit construction &
= uses (speci ni-Dozer or Magnatrac) — S0g, Both
i cotalogs —
I [ Plans for fabricating Struck Tractor (specifty Mini-
I Dorer or Magnatrac) from local materials —$7.00.
t Both plans —3$10.00 (Refunded on any purchase.)
t Name
| Address -
[ Cily, State, Iip s
| R ot [DEALEN INGLHRIES mjL__
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AN S QUMCHEST

Removing
the paint and varnish . .
with versatile KWIK
ALL-PURPOSE
PAINT REMOVER

Remove all the paint and varnish on
the job easily — and you're the boss!
KWIK All-Purpose handily does the
job tor all kinds of wood and
synthetic surfaces. Apply . . . then
wash or scrape right off. The choice
ol professionals, yet so easy to
handle. From America’s paint-
removing specianist. At your local
paint or hardware dealer. If your
dealer doesn't have KWIK, write
Chemical Products, P.O. Box 400,
Aberdeen, Md. 21001




- -- -
18382
SPECIAL OFFER COUPON OFFER EXPIRES APRIL 30th.
For your Apron(s) and FREE information on our new workshops™
product line, send this coupon with your check or money order to:

D.R.l. Industries, Inc., P.0. Box 2188, Maple Plain, MN 55348

dept. PM-378

Number of APRONS you're ordering (79¢ plus 50¢ shipping &
hﬂnd'l"ﬂ Eﬂl:hl [Limit: 3 per persan)
MM rescdents aadd 2% sakes tas

Mr
NAME Mrs

Miag
ADDRESS

Streat & NMumber

CIiTY STATE ZIP_




CAMPER WITH EVERYTHING

boat. All are easily removed before the
root is raised

Setup often comes after dark, s0 a
spotlight is installed on the camper
tongue next to the LP gas botties to illu-
minate the jack, trailer hitch and StarRise
switch which electrically lifts or lowers the
Galaxy roof. Alter the roof goes up, an

Interior refinements include a swivel TV
mount, rack on wardrobe door, fitted cabi-
nets, towel racks, stereo and counter CB.

American Appliance mobile TV antenna
is extended from its socket and opens like
an umbrella. Riberglass RV tops (and
boat decks) do not act as an adequate
ground plane for CB transmission, so we
chose a special Avanti citizens band an-
tenna that can also be mounted on a car
windshield. The side awning, a Starcraft
accessory, extends into position quickly,
and can be left open at sides and front or
enclosed with screening during bug sea-
son,

Better still, this rig sports that ultimate
luxury of any tent trailer—a built-in air-
conditioner. With it, sleep Is no problem
on a steaming night. Reverse cycle can
provide quick warmth on a chill day, and

Porta Potti self-contained toilet has a
hinged compartment, curtained enclosure,
next to sterso spaaker, voltage convarter.

172 POPULAR MECHANICS

when the no-see-um biling bugs come
boring in and a slanting rain drives up the
humidity, the camper can be completely
zipped and buttoned up to keep out rain
and insects, while the conditionar pro-
vides plentiful fresh air, The unit used
here is a Whirlpool, and the underseat in-
stallation was one of the prize-winning
suggestions from the 5000-member Star-
craft Camper Club.

Other tips from them included a pull-out
and retractable clothes line that extends
from one corner of the camper to its tele-
scopic pole, various strategically placed
towel racks and electrical outlets to take
pronged or cigarette-lighter plugs and as-
sorted built-in storage compartments. A
vanity arrangement, with mirror and fitted
glass and toothbrush holders, was sug-
gested for the wardrobe door and in-
stalled there, as well as a holder for fish-
ing rods inside. Additional recommanda-
tions became insulated bottoms for the
beds, to keep cold from frosting up from
below; upper cabinets over the galley
area, silverware and utensil dividers in
the kitchen drawers, demountable pet
feeder outside in the patio area, and a
clever, fit-together picnic table that sets
up quickly for outdoor family meals, read-
ing and table games, plus a latch-on in-
side/oulside table,

Electric conveniences picked for com-
pact lightness include a portable Zenith
TV and Panasonic microwave oven, Nor-
cold refrigerator, two AudioVox stereo
speakers installed in each end of the
camper and powered by a Clarion cas-
sette AM/FM radio built in under a count-
er, and a custom-mounted Cobra CB.
Mext to the door a hang-bracket and cig-
arette-lighter plug-in were fitted for con-
venient use of a Q-Bean spotlight. Back-

5 i, T e o SR A e

Add-ons that set up inside and out do double duty. Table (above left) with TV,
radio, spotlight, hooks to side of camper; fit-together table (right) holds porta-
ble microwave oven. Both are powered by compact generator.

PM photos by Harlan Bour don

Outstanding feature is airconditioner bullt
in under side seat, and vented out through
a removable side panel.

woods power source comas from a
Honda generator,

All standard and optional equipment
generally offered for the camper was in-
stalled, The items included a self-con-
tained Porta Potti toilet placed under
a hinged dinette bench, a built-in 17,000-
B.T.U, forced-air LP heater, a StarDome
skylight in the roof, stainless steel sinks
in the galley and an exterior fitting pro-
vided so that the dinette table can be
used indoors or out. A StarGrill outdoor
LP barbecue is also mounted outside.

Finally, the rig was fully fitted out with
accessories to be sure it could handle the
four Schwinn bicycles, water skis, kid
games, Gott ice chest, food, clothes,
cameras, Zebco fishing tackle, folding
beach chairs, sleeping bags, and all the
personal gear a family might bring. For
compact camping in comfort, the future
looks very favorable. ™



Maybe you thought catching

smugglers, stoppin
and savi F

poachers

saving lives

only happens in the movies.

Wrong.

Life in the Coast
Guard is a lot better than
amovie. It's the real thing.

You probably already
know that the Coast
Guard has the unique
mission of saving lives
and property.

We do a lot of other
unique things, too.

We're law enforce-
ment officers, patrolling thou-
sands of miles of America’s
coastlines, on the lookout for
narcotics smugglers.

We protect our national re-
sources, keeping our new 200-
mile fishery conservation zone
safe from “poachers” who illeg-
ally fish our waters.

These are big jobs, impor-
tant jobs to our country and to
the men and women who per-
form them. So are the other
things we do. Working to pre-

provide an allowance for
housing and meals. So
most of your pay is yours
to keep—or save towards
a new car, stereo equip-
ment, even college.

And because were
smaller than the other
military services, your
chances of being recog-
nized are greater. Good
performance earns re-

vent pollution of wards. Which
our waterways and A means a big-
coasts. Maintaining the . ger paycheck, a
lights and markers that ' biggerjobanda

guide ships. Promaoting brighter future.

safety in It all adds up to

recreation- - something pretty ex-

al boating. v ceptional. A meaningful job,

Helping others is helping  with an exciting lifestyle

urself. attached.

It's not all I!e?rd work, though If you would like to be

there's plenty of that. s« o involved, see your local re-
In the Coast Guard, cruiter or call us toll free

when your job is done and
you're off duty, your time is your
own. You can get out of your

(800) 424-8883.
Or send us the coupon
below for more information.

uniformand - HF| P OTHERS. HELP YOURSELF
into your own
thing. THE COASTGUARD
Checl};iiaget I Coast Guard Opportunities, o i
(over $400 a i P.O. Box 1452, Scranton, Pa. 18501 I
month after | Please send me more information about the :
basic training) : following Coast Guard Programs: l
g |
goes a lot : [] Regular enlisted [J Coast Guard Reserve I
further. We pay Ir [ Coast Guard 0.C.S. (College graduates only) |
for your uni- i [J Coast Guard Academy F
forms, medical | o /ms i |
and dental care, | _ I
and when | =it Apt¥ 'l
quarters aren't I City State Zip |
available, we ! I
I

Phone number




SUPER TOOL
SALE!!

DewWalt

10 INCH
POWER
MITER
BOX

Dowalt Powar Miter
18 teatures prova it

Box s tha world's flinest -
Modad 7717,
manutaciunrs

suggested retsd $249.99

MOTORIZED
MITER
BOX

Far fast, accurale,

S molor davalops 1Y kp,
45" miler capacy with
positive stops al 80°
and 45°, right and laft. Lilatime ubricated bal bearing
construction, “Salaty-matc” push buthon blade brake.
Seo-thru blade guard. LIL ksted. Model 34-010.

Rogetad tas $259.99
BIG TOOL BOX
SPECIAL 1607,
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SKILSAW SUPER DUTY

WORM-DRIVE MODEL
the mosl imitabed saw in the wond, Thesa
modals are the only worm-drive LIETTY
distinguished rand nama Shkilkaw, De-
the demanding requiremants of tha
congiruction professonasts and industrial
unaxcalied in high torqua oulpul and
rlormance o gutting lumbar,

[ 1
Ll 7000 .
W $180.00 5135.00°
[V $195.00 $150.00*°
*and C.0.D. frelght charges
1) Master Charga, Visa, Monay Order, of Chack must
WOCIHTY all orders.

) Al mncisn will ba sh Irighl collact.
NWWIGGMIFUGILEE:;.
paymant and onder o

THE BIG TOOL
BOX, INC.

2000 S. Havana St.
Aurora, Colo. B0D14
Thess prices good thru May 1, 1979
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NEW RIGS FOR ROLLING VACATIONS
(Continuad from page 101)

16 feet long, is demonstrated in tow be-
hind a Chevy LUV.

Tiny types

If mini compact cars are the fuel savers
of the future, there are several tow rigs
now ready to hitch up that might not strain
a motorcycle. The 10%-foot Sunspot,
from Sunline Coach, has just enough

room inside to accommodate a double-
bed matiress on the floor. Serro, which
is now offering its Scotty models from 13
feet up, has long been a leader in prac-
tical minitrailers.

In tent campers, Apache may have the
lightest one at 510 pounds. Viking's Mini
Gasser, Starcraft's Gas Mizer and the
Venture Pump Passer are among other

A tow-rig pickup to match the Blazon fifth-wheel trailer out behind, the Elite Tow Lounge
mounts the hitch in the cargo bed, can carry and sleep passengers in the cab.

Combining features of the
tent and solid-state mod-
els, Apache's Feather De-
luxe trailer has a glide-out
double bed that increases
accommadations for up to
six in this new 16-footer.

Small and light, with minimum wind resis-
tance when folded, Viking's Minl Gasser s
designed for compact-car towing.
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| Famous for motor homeas,
¢ Winnebago now has three
s new travel trailers of 21, 23
and 25 feet with standard
features like forced-air fur-
naces, four-burner ranges,
two LP tanks, water haat-
ers and more,

flyweights planned to minimize gas guz-
Zling.

But the days of the carefree recreation-
al vehicle may be numbered. Currently,
the manufacturers are bragging when
their inner framing is made of steel in-
stead of wood. Some interiors of motor-
ized rigs have sharp corners that could
stab a passenger, and none of them fea-
ture salety belts for the seats positioned
behind the driver. Soon dash padding and
safer RV steering wheels will be required
in the lighter fuel-afficient rigs. Future
RVs will never be the same. ™



The Incredihle
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BERMSIOPE IOEHJLQHS

Thie Incredibde Beamscope Zoom Lens reprosents a new appicabon of
tachnoiogy 1o tha lield of TV Opbcs. One which wae prodict will tie the
industry n knots, and lofce fop managemant ta re-axamae thaw lechnical
approach toward large-screen T Y These are hard lacis to face for an
mdustry committed 1o charging more lor whal we bebove I8 oulmoded
Technology!

Today SONY PANASOMNIC, G E., ADVENT and SHARFP, ta menton only a
faw nomes, are marketing Wige-scraen projaction T.V. systems These unils
are dessgned to ofter dramatic thealre Size screen presentation In your own
meng room. Thay are dramabic, and thay are expensive! Expect to pay
upwards of 52,000 and more lor a T Y thal must be viewesd with separate
meavie-lype scresnd, reguers precise placemant of the lans with respect 1o the
screnn and can hardly be seen i daylight

BEAMSCOPE SUPERIORITY

Beamscopn provdos & largo-screen, thaalrs wawing svelem that cen bo
used i any room, under any and all lighting condiions. Most imporiant of all, i
can be used with your presen! TV Depending on the size ol the TV
Beamscope will provide a supert picture, up to 475 89 mch with & dsgonal
measwre of 30" The cost i nat in the thousands, not even in the hundreds,
but less than $60! Footbad, basketball, hockey—bigger and better 1han you
have aver saen them before. Evory detail sharp and clear The achion eassr
1o tollow han it would be Irom the beal Seal in the house Basebadl, the races,
your tavorite program, Charie's Angels. Chrissy and Janst of “Throe's
Company,”’ coma 1o it in your living room. And, what kind of guakty can you
expact lor laas ihan $S60  when SONY charges $1 995 lof i1 407 video
proj@ction sysiem The answer 15 Flawless' Beamscope nol only gwes you
distorhoniess colr pnd black and white but actually improves tha color and
anarproess of your present picture

A PRODUCT OF COMPUTER SCIENCE

Due o the sccuracy and precision regurad, Beamacope could not have
bean produced at A reascnabla price without the ad of A compuler Simply
stated. the Beamscope lens s constructed with thousands of spiral
microgroowes, so small ihey can't be seen, They are cut with compulier
accuwracy nlo one sde of a specally fabricated, exceplionally hard acrybc
Whnen the Beamscope is placed n front of your TV these grooves herally
exphode the pacture up 10 twice its normal sire

DISCOVERED BY ACCIDENT

Interastngly, we dacovered tha Baamscope Lens quile by accdent
because | was inlended for use by the wsually mpaired It has baen
thoroughty tedled and & loday beng used at the Oplomatric Center ol the
Southern Caklormas Coblege of Oplomelry, and numerous other low visson
clinecs, Unnergilies and Ingtitutes throughoul the U.S. Obwously then, the
TV Zoom Leéns i no gimmick, bul a scenlifcally designed oplomelrically
approved, Umiversity endorsed ophbical break-through, manulactured o the
hmighes! guality standards

MORE THAN DOUBLES

THE SIZE OF YOUR T.V,
! SCREEN...COLOR OR
' BLACK AND WHITE

* Turn a 13" screen from 96
inches to 382 sq. inches.

* Turna 19" screen from 192
sq. inches to 475 sq.
inches.

* Fits any screen from 6'' to
2511‘

* Installs in minutes without
tools.

JUST 35995

ENJOY GIANT SCREEN TY AT ENORMOUS SAVINGS!

Sa if you have a 18 portable, the T, Zoom Leng will tlurn || Bilo & super-
Cconsole with a 30 screan and 475 sa inch picture That's twa and a hatl
bimgs i narmal 160 sq inch size

Wour 15" sel will go from a 125 sa inch piciure lo & 328 sa inch picture
Even a httle 6 screen, so popular in iraders and campers, mare than doubles
W sare, with & disgonal measurement of over 18

O course, o you've been Ihnkng abou! 4 new set—wail' Try tha TV Zoom
Lens on your old sel One ook will convinge you ol the hundréds and
hundreds of dolars you can save by using the TV Zoom Lens to get &
biggar, belter peclure wilth o small sl seling for $200 or 5300 less!

DON'T TAKE OUR WORD, SEE BEAMSCOPE FOR YOURSELF!

Beamscopas mus! ba saen 19 be beleved' Thal's why we are willing 1o el
you see for yoursel! on your own T W Order loday . if you don’t agrae that il is
evarything we clym and mose, return il 10 us for a “No Cuibble” refund

Batter yot=chack ocul the large (heatra-size systems al yvour local
department slofe Once you compare them o Beamscopa, you will
understand our enthusiasm
CREDIT CARD ORDERS
24 Hour Toll Free Service 800-821-5800

In linoks BOO-872-5858

+"; BEACON SCIENTIFIC

=7 Dept 996 4R2 Sunean Huwy ® Rockwlie Cena N Y 11570

Plaass send Beamscope TV Zoom Lensies) | undersiand
thal unded Ihe lerms and condiond of your “No Quibble” guarshise
that | can return my purchase within 15 days il lor any reason | am not
salislied
FarG ' to1B TVs For18" o 25" TVs
[ )Mdodel TS-25 [ ) Model TS:30

Buy one lor 555 85, ples $3 00 postage and handhng

SAVE! Twolor $114 85, plus §5 00 postage and handlang

SAVE MORE' Theee lor $1684 85 plus &7 00 postage and
handlg
Enclosed s § Check or Money Order
New York State Residents add Sales Tax

Please Charge my Credil Card
Amencan Express
Master Charge (Interbank #)____

Chargie ¥
SIGMNATLUIRE
NAME [Print}
ADDRESS
CITY

Bank Amaricard
Carte Blanche

Exp Date

STATE

¢ Bk gy MOMLAER

LIF

e o Baacre Pk el W




Catch The Cobra Spirit!

LH : el

Please send dealer name and free
information on Cobra products.

MNAME
ADDRESS

ciTY BTATE ZIP

MAIL TO: Cobra Industries
Dept, D-3, P.O. Box 1251, Elkhart, IN 46515

How to burn wood &

fight rising fuel bills

Glass Door Thermograte® heater
hoosts net fireplace output 10 times!

When it's cold outside, burning in a typical
fireplace can actually result in a net heat loss,
Mew Glass Door THERMOGRATE Heaters
dramatically reduce this heat loss and, utiliz-
ing the scientific principle of natural convec-

HOW IT WORKS: |

By natural convection,
cool air is drawn in

tion, produce a constant flow of warmairinto | ! the bottom,

your room . . . even without electricity! heated and
returned to
the room.

It really works!

® Unequaled output . . . to 100,000 BYU/hr,
with auxiliary blower.

# 50+ sizes to assure proper fit.

® Extremely simple to install.

® Durably welded, Stainless Steel tubes.

# Performance & Satisfaction Guarantees.

Write to: THERMOGRATE ENTERPRISES, INC,
P.O. Box 43021 Dept. M-39
St. Paul, MN 55164

O call TOLL FREE: 1-B00-328-08832

(VA WON I AV 7

FREE PUBLICATION OFFERED

If you're interested in saving money and
energy in your own home, write for the
FREE full-color publication: “How to Burn
Wood & Fight Rising Fuel Bills”

ThermoGRATE

U5 Pat. D247 973. Other patents panding.

© 1878 TEI 5t Paul MM B5113. All rights ressnmed,
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12 QUESTIONS ABOUT RV TIRES
(Continued from page 107)

of load the tire can support. For example,
12-15 size tires of B load range can sup-
port 1780 lo 2250 pounds as you in-
crease inflation pressure from 20 to 30
pounds per square inch (p.s.i.), which is
the most air that these tires should
have added to them when they are
inflated cold.

If you want lo carry more weight than
this, you may be able to fit your vehicle
with 12-15 size tires of C lpad range,
which can be safely inflated, when cold,

New Continental ContiContact snow radial
has self-cleaning tread, low road noise,
stays pliable in cold, says maker.

to 45 p.5.i. At this pressure, tires can sup-
port 2850 pounds.

Q. Are you saying that | can increase
the load | put in my vehicle just by
changing to tires having a different
load range?

A. It doesn’t work that way. There is a
limit to how much weight you can salaly
carry in a vehicle no matter what kind of
tires you use. This limit is indicated by the
axle rating, which you will find on a label
attached to the cab. The label has been
required for all vehicles manufactured
since Jan, 1, 1872, (If you have an older
vehicle, determine axle rating by calling a
dealer who sells your kind of vehicle.)

Q. How can | find out the weight of
my vehicle when it's loaded, so | can
get tires having the proper load
range?

A. The best way is 1o have the vehicle
weighed, one axle at a time, at a state
truck weigh station or a coal or scrap yard
when your rig is fully lcaded. Divide
weight by the number of tires on the axle.
Then use a load and inflation table to de-
termine the required tire load range. Load
and inflation tables are available at tire
dealers or from the Tire Industry Safety
Council, Washington, D.C. 20004. MM
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Externn Care ——
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Take advantage of this special offer on
Popular Mechanics’ famous Master
Guides.

The POPULAR MECHANICS
MASTER SHOP GUIDE has helped
hundreds of thousands of do-it-
yourselfers solve workshop problems.
We think it is one of the most important
tools you'll ever buy.

The Shop Guide lays out everything
you need to know, graphically and
ready-to-use. All about nails, screws,
bolts, wall fasteners, drills, abrasives,
lumber, plywood, gypsum, adhesives,
paneling, shop math, stair construction,
masonry, wood finishing, plumbing, pipe
fittings, electrical work, gutters,
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concrete, rcmudchng measurements plus
a built-in ruler, protractor, 45° triangle
and compass,

The perfect companion to the Shop
Guide is the POPULAR MECHANICS
MASTER HOME CARE GUIDE. The
Home Care Guide will enable vou to
tackle common home repair jobs like an
expert. You'll be able to patch wall
cracks, paint your house or apartment,
hang wallpaper, hang drapery rods. hang
a door and install a lockset, repair
scratches in furniture and much more.
The Guide also instructs you on methods
of saving energy to help cut your fuel bills.

By using the coupon that appears on
this page you can order both Guides for

£7.95 postpaid. You'll save $2.95 off the
regular price. ORDER NOW! They also
make great gifts.

—— e s . o e o o .

r
| PM MASTER GUIDE OFFER, Dcpt. 3?9'}
| Box 1014, Radio City Station 1
| New York, N.Y. 10019 |

| Yes! Please send me the POPULAR MECHANICS |
I MASTER GUIDES that | have indicated below: |

| —3et(s) of both Guides at $7.95 per set $_=
| ——Home Care Guide(s) only at $5.45 I
per Guide —

| —Shop Guide(s) only at $5.45 per Gundf i
| TOTAL AMOUNT REMITTED T
| Mame [
:.ﬂl.ddrcs-s I
| City Zip |
| Make check or money order payable to Papular I
s e Sl il ad
MARCH 1879 LT




Ask for

See your Gilson dealer.
A totally new implement
system—"the works" is a tool

bar with four garden tools

that go on and come off with

a turn of a wrench. Plow, disc, cultivate, hill, furrow and do
whatever other garden jobs you need done. The price of the whole
works—tractor, mower and all—is comparable to the price of some
tractors alone.

Best of all, you're getting one of

Gilson's quality, work-proven

compact tractors. Choose from four

durable models—11 hp or twin

cylinder 16 hp. Dual-range

hydrostatic drive, or 4- SDEEd

gear drive.

See your Gilson dealer

or write for more

information.

wilson

Gilson Brothars Company

Box I52-F, Plymouth, Wi 53073
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Use Quick-Wedge to adjust
afloat, fasten a garment
hook, install a light fixture
connect a T.V. antenna. .

The amazing,
rotating airfoil

ROLL-O-KITE

./ $350 cecn

sent prepaid

The unusual design of this rapidly spinning airfail
makes it generate strang htting forcas, A GREAT
FLYER' ! Fesl the thriling, whirling pull as it spins &
climbs high into the sky. Amaze your friands as your
kite soars above thairs! Qulck, easy to assambla
without glue or tools. 16 inch wide with 8 inch round

They do all that ordinary
screwdrivers do, PLUS they
hold and start the screw

ends. Complete with assembly & decorating instruc-
| tions. Elgven piece kit includes all fittings. Hand-
[ somely boxed for fun gift-glving. An excellent

wmm 17 sizes weekend family project

{ $35ﬂu:h 3ior $10.00
Screw-holding screwdrivers i m“m ing siring—$ 1.50
Unconditionally guaranteed. 543 Il'll ng Iil'lnul— §13.50
BUY A SET TODAY P = I:qmduwudms aod §1,00 per kite Calif, res, sod 6% tax
See your dealer or write to: ] Satisfaction guarantsed. Send check or money order 1o
Kedman Company, P.O. Box 25667, © RAFCO Depl. PM-3

Salt Lake City, Utah 84125 3136 Kashiwa §t., Torrance, CA 90505

LAWN FURNITURE
{Continuved fram page 151)

Join the upper and lower assemblies
with a pair of tight pin hinges on each
side. Sand and finish.

To install the canvas seal, remove
the hinge from the lower seat support
and then fasten the canvas to the out-
side edge of the lower seat support
with decorative upholstery tacks spaced
1 in. apart. Double-stitch the back piece
with loops at either end and slip it over
the back uprights io complete the direc-
tor's chair.

Folding lawn chairs

Rivets—Soft malleable iron rivets with
large heads were used in all pieces ex-
cept the campstool. Rivets give a cleaner,
more professional appearance than nuts
and bolts, and they won't come un-
screwed and fall off.

Size the diameters of the holes so that
the rivets will fit tightly. Use three retainer
rings as spacer washers between two piv-
oting wooden members. Size the rivet so
there is sufficient metal projecting to
mahe abroad head. To form the head, put
a retainer ring over the projection and a
metal plate underneath the opposite rivet
head. Then slowly peen over the rivet end
to form a head. Use a lot of light taps, not
a few heavy blows.

Gluing—Make final assembly of all
dowel joints with plastic resin glue, which
doesn't stain the wood if it cozes out.
Have a small bucket of hot water and a
rag available when you get ready to glue,
and wipe off all glue squeeze-out with a
hot damp cloth.

Finish—The white maple chairs were
sanded thoroughly and finished with two
coats of satin polyurethane varnish. First
seal the wood with a thin coat of orange
shellac. (Check label first to make certain
your varnish can be used over shellac.)
Let dry overnight and sand lightly. Wipe
with a tack rag, and then apply the first
coat of varnish thinned with turpentine
{about 1 part to 4 parts varnish.) Allow to
dry overnight and sand lightly with 220-
grit paper. Dust, wipe with a tack rag and
apply the final coat of vamish unthinned.
When dry, apply nylon glides to feet.

Canvas—After the wood pleces have

been finished, install the canvas. Cut all
pieces of the 18-o0z. canvas chair duck
oversize. Each canvas piece should be a
few inches longer than needed. Then cut
to finish length during final assembly—
after you have fastened oneend in place
and measured for the other end. Also al-
low for a 1-in. hem on both sides. Sew
hems and end loops with double stitching.
Space the rows Ya in. apart. Use a heavy-
duty needle and thread suitable for sew-
ing this weight canvas on your machine.
We used a No. 18 Singer needle.

Campstool
Rip the four legs and two top pieces to
(Please furn o page 160)
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LAWN FURNITURE
(Continyed from page 178)

1% in. wide from 3a-in-thick stock, and
then cut pieces to length. Saw the 45° an-
gle for the four feet.

Note: Increasing the length of the can-
vas piece so that the legs spread apart
farther than 13 in. will make the stool low-
er. It may then be used as an ottoman. Or,
by laying a sheet of plywood across the
top, itmay be used as a coffee table. If the
canvas is lengthened, the angle for the
feet will change accordingly.

Next, bore the Vz-in.-dia. center pivot
and lower stretcher holes through the four
legs. The center holes in the inner legs
should be slightly oversize for a free fit of
the dowel pivot rod. Cut one lower
stretcher dowel 11%2 in. long and one 13
in. long. Also cut the center pivot dowel 13
in. long. Next, bore the '-in. holes
through the top seat support and into the
ends of the legs (see detail in the draw-
ing). Cut the four Y2-in. dowel pins 134 in.
long that join the seat support to the
lags.

To round the four edges of the six
piaces of stock, use a router rounding
over bit with %-in. radius. Sand all sur-
faces smooth, and make a trial assembly
of the stool.

Make final assembly of the top sup-
ports to the legs with dowel pins and glue.
Next, glue the lower stretchers to each
pair of legs. Then glue the center stretch-
erfpivot in place. Keep the glue on the
outside legs only. Keep inside legs free to
pivot.

Shellac and vamnish the assembly. Lay
out, cut, and ham the canvas. Then wrap
canvas around left seat support, make a
Ve-in, foldover, and tack in place with car-
pet tacks. Space tacks 1 in. apart, Then
bring canvas over and around right seat
support. Cut off excess canvas so legs
will have desired splay. Wrap canvas
around top and fasten with tacks as you
did the left side.

Rocker

Start construction by cutting out two
armrests. Bandsaw the front curve of the
armrests. (Cut rear noiches after back
uprights have been fabricated.) Sand
smooth.

Cut two front uprights. Mark lathe cen-
ters on the two front uprights, and turm 34-
in.-dia. tenons at either end. Tumn the top
tenons Yz in, long and the bottom tenons
% in. long.

Lay out two runners per drawing, and
cut out on bandsaw. Sand both edges us-
ing disc and drum sanders.

Next, lay out rear uprights as shown in
the drawing. Cut off waste with a band-
saw. Mark lathe centers for tumning. Set
up securely in lathe and turn lower tenons
34 in, dia. by % in, long. For safety, rotate
work piece in the lathe by hand a couple
of revolutions, then run lathe at its slowest
speed. Sand edges smooth. Mark cen-
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ters and turn round tenons at both ends of
the two front uprights.

Locate and bore the dowel and rivet
holes in the front and rear leg uprights.
Bore these blind dowel holes with a flat-
profile wood bit %4 in. deep. Bore the 3/16-
in. rivet holas through the stock.

Use back uprights as pattemns for the
respective notches in the backs of the
armrasts. Cut notch, then bore 3a-in. blind
mortises %2 in. deep in the underside of
the armrests for the front upright tenons.
Bore an 11/64-in. body hole through the
back armrest and bore a 7/64-in. pilot
hole into each rear upright for 1¥a-in.-long
MNo. B th wood screws. Countersink the
holes in the amrests.

Next, cut the three V2-in. dowel stretch-
ers that join the upright legs. Make a trial
assembly of legs, streichers, and arm-
rests for each side to check that every-
thing will fit.

To lay out precise locations and angles
of mortises in the rocker runner, lay a run-
ner on its side on top of bench. Place
rocker side in proper location so the -
in.-dia, tenons touch the runner. Then
mark center point and angle to bore the
-in.~dia, round mortise in the lop of the
runnar.

To guide the boring of the mortises in
the runner at the proper angle, clamp run-
ner to 2x4 and, steadying the rocker on
the drill-press table, bore two Ys-in. mor-
tises Ts in. deep in each runner. This
method assures that the holes will be
bored parallel.

Assemble each rocker side with glue.
Clamp and allow to dry overnight.

Cut four crosspleces o size, and round
one end of each on a bandsaw. On the
other ends, lay out and bore a Y2-in, hole
¥ in. deep. Cut out seat supports and
curve upper edge as per drawing. Bore
Va-in, holes V2 in. deep to join supports to
crosspieces.

Mark and bore all 3/16-in. rivet holes in
crosspieces. Cut Ve-in. dowel pins that
join crosspieces and seat supports. As-
semble crosspieces to seat suppors with
glue. Clamp until dry. Then rivet the
crosspieces together with a metal spacer
batween the two wood surfaces.

Steel hardware—Lay oul the steel an-
gles on 1/16-in.-thick stock. Cut out with a
hacksaw and file edges smooth. Center-
punch and drill three rivet holes, Lay out
and cut four steel support pieces from V-
in.-thick stock. File the edges smooth.
Centar-punch and drill a 3/16-in. hole in
one end and a 3/16-in. slotted hole at the
uppns'ma and. Form Ya-in. offset bend us-
ing a metalworking vise and hammer.
Rivet steel angles and steel support
pieces to the crosspieces as shown in the
drawing. Then rivet steel supports and
steal angles to the uprights to complete
assembly. Finally, sand and finish the
chair and install the canvas. ™

ATERIALS LIST—FOLDING ROCKER
Pcs.  Sizw and description (use)

1% ® Vi % 2B%" (rockers)

10718 x 1-1/16 x 30" (rear uprights)

11718 x 1-1/116 x 19%" (inonl wprights)

15%" x Y2 -dia. dowals [upright supports)

W X T x 2147 (orosspaons)

T w T x 167" (seal supports)

11116 x 2 2 17%" (armneats)

19" a0 ANE-din, rivets

24" x AE-da. rvets

115" 2 318"-dha riverts

316" Ld. washers sighiy over 1/18" thick

" thick x % x 7 steel supporis

1118 & 2 1 3%" steal angles.

2 Nao, 8 f sorews

19" x ¥ -din. dowsl plugs

B x 20%" Anished-size camvas

18 x 187 finished-size canvas, allow for
sewing adges, wraparound and tacking

Misc.: Heavy-duty thrmad (synthatia), I:Iﬂhl:

resin glua, satin polyurethane vamish

DO ZECrRES"IOQMMAAOD @ ; z
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MATERIALS LIST—LOUNGE CHAIR
pca.  Slze and description (use)

% x 1% x 807 (risars)

M x 1% x 447 (senl bars)

¥ x 1% x 217 (adjusting bars)
M x 1% x 23%" (80D bar)

% f 1% x 20%° (supports)

W ox 1% ¢ 18%" (suppons)

2° No. 8 th screws
14" Mo, B h scress

1" x W16 -da rivels
318714, washars shghlly over 1/187 thick
18 x 72" [mpprox.) canvas; allow miderial for
finishing edges and assembhy
Misc.: Heawvy-duty thread (synihatic), 4 mylon
glicded, plastc reain ghee, satin poly-
wrathan visrmish
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TERIALS LIST—DIRECTOR'S CHAIR
Sire and description (use}

% x 1¥ x 27 (cross lege)
Mox 20 16 (et
1118 n 2 0 187 bor furning {armestas)

W w2 x 187 (mrm supports)
T 1% % 17 for lurning (rear arm

Pea.
4
2
2
2
2

SUPPOrts)
2 0" u W, dowsl for tuming (front uprights|
1 1B"x Wi dowel lor turning (R leg

BUpPOHM)

118" x %dia, dowael for tuming (right leg
suppor)

W 1 B Tolding brackod

W 2 MG dn s

1 % W16"-ha. rivats

318° |.d. wanharm slighlly ower 1/18° thick

6 ¥ 21%" findshed alze canvias

14 x 22" finished sipe camvas (aicw maberial
1o fnish adges and assembly)

Dutl brass tight-pén hinge

1% Mo, 10 th screws

%" Mo, 10 T screws

Misc.: Heavy-duty throad (syrihetic), 4 nylon
glcea, plastk resin glue, satin poly-
unpthane varndgh

Oo%w0 TEFCE-=" I O mqnnri;
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MATERIALS LIST—CAMPSTOOL
Ksy Pos. Sire and description (uss)
Maow Ve 18T (cross legs)
M 1V 0 167 (maat suppons)
13 a0 Ve"-din. doveals (lag supports)
11V x Vo i dowal (g Support)
1" Vy'dim. dowels (Insens)

13 ¢ 147 inished size canvis (aliow mone
matarial 1o finish sdges and assombly)
Misc.. Haavy-duty thread [synhatss), nylon
plides, plastic resin glus, salin paly-

ursthana vamish
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Tough Ford
picku!)s:
America’s
No.1sellers.’

Ford pickups are built tough. With

- tough Twin-I-Beam front suspension,
an all-welded cab, extensive rust
protection, and a double-wall box on
every Styleside. And they're tested
tough at Ford's Arizona Proving
Ground over miles of truck-jarring

‘bumps, chuckholes, salt sprays.

roomy SuperCab, handsome Ranger
Lariat and a full line of 4-wheelers.

ugh pickups. e ST W ARV .'.

- s““!.thmrm"‘ 3 -_..: SR ;: l.l i.—

Dealer.

*Based on R.L. Polk & Co. registrations.




STAR GAZING

With the ASTROSCAN " 2001

A telescope light-years o ammemes s s r o e our
into the future, Edmund ' world a bit closer,
Astroscan™ 2001

uncomplicates
Astronomy...

and brings the price
down to Earth!

Explore the moon and stars. Probe
spiraling galaxies and awesome nebu-
lae. Track fiery comets across the sky. — |

And then come down to Earth.

Watch a robin feeding her young.
A sailboat gliding across a bay.
Climbers conquering a distant peak.

The Edmund Scientific Astroscan
2001 is the first precision Newtonian
telescope that's built to go where you
go; that’s ready when you're ready.

it's a lightweight, 4% inch, f/4 Rich
Field telescope engineered inside a
sphere to maximize portability, ease of
use and your viewing pleasure.

And it's the first astronomical and
terrestrial telescope with a down-to-
earth price.

Astroscan goes whara you go
Sel il up in seconds..
culdoors, iIndoors, anywhers

Optional Barliow Lensas
et you boost power

from 16X up to 48X l ]

Oplional image
Eractor s
image o glve
you wpright
terrastrial
Vigws

For complete details on Astroscan
2001 and its accessories, send coupon
today for your FREE
Edmund Scientific
catalog!

only 16995

Clip this coupon
and mail to

EDMUND -
SCIENTIFIC CO.

Dept. H-06, Edscorp Bldg.

Barrington, New Jersey 08007
Plaase rush me your FREE Catalog

MAME

ADDRESS

SES s SSSEl SIS NE SRR R

CITY

STATE 2P

8 Uniguee, lightwaighi
A aluminum basae
sats up anywhare!

1979 Edmund Scientilic Co.

EASIER STEREO LISTENING
{Continued from page 113)

the extra load when the regular
springs reach their limit, like when
you hit a bump. In music, the equiv-
alents of hitting a bump are those
thumping bass beats in rock music, a
sudden cymbal crash or that explo-
sive instant when the stick hits the
drumskin. Power requirements
jump for such ecrucial high-level
sounds, and weak-muscled amplifi-
ers “bottom out.” Result: the sound
gets fuzzy. But the G-circuit throws
in a couple of auxiliary transistors
to help ride out the sonic burst with-
out distortion. Hitachi now offers
three different Class G receivers,
starting at $430.

Turntable trends

For a while it seemed as if direet
drive would become the standard for
all fine turntables. But several
makers are sticking with or swing-
ing back to belt drive. They argue:

Direct drive, with the turntable
mounted directly on the motor
shaft, is certainly the simplest and
most elegant solution to the problem
of how to spin a platter. But to make
it work properly takes tight toler-
ances and precision machining of all
rotating parts, and that's expensive.
Equally good performance, some en-
gineers believe, can be obtained for
a lot less—and more reliably—with
the traditional belt drive. The elas-
tic belt acts as a natural vibration
filter. That's the thinking behind
the Philips Project 7 turntables
that have belt drive and a servo reg-
ulated motor. Even the cheapest
model in this group, the AF-T77,
boasts splendid specs and lists for
$180.

B.I.C. also opts for belts in their
new way to tackle a pesky and per-
sistent problem: acoustic feedback.
This occurs when heavy bass from
the speakers shakes the floor. The
vibrations then go right back to the
stylus, where they started. A feed-
back loop develops—like a dog chas-
ing its tail. Result—just about any-
thing, from a growl to a howl.

Manufacturers deal with this
problem in different ways. BSR and
Kenwood use inherently nonreso-
nant materials in the turntable base
to keep it from wiggling. Pioneer and
B.I.C. employ floating suspensions
to isolate the turntable from the
wiggly floorbeards. B.I.C. has added
a new wrinkle—spring mounts with
variable tension.

Sampling these latest trends in
different areas of audio left me hap-
pily convineed that the sap of inven-
tion is still lowing strong. There's
no limit on new audio ideas. ™
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. et & Benefits
- If you enlist in the Army,
vou'll start with good pay:
along list of skill-training
courses to choose from;
30 days paid vacation cach
year; the opportumties 1o
x travel, o continue your
3 - education, and 1o qualify
- . for veterans' educational
: 3 benefits. For more infor-
i ' ' s ————matorrabta all the oppor-

o “nig -

“1 went into the Army with the attitude that I would be a soldier. But just because 1 said it, didn’t make
me one. | had to grow into that, The whole thing has been a growing experience. The Army put me in shape,
which I hadn’t been. It exposed me to all kinds of people, when I had known only people who were pretty
much like me. I had some tremendous guidance from my superiors, and I wanted to try and be like them. And
now, in a squad leader position, | have responsibility for people, something I never had before. And that’s not
as frightening as [ thought it would be?” CPL David Shaul, Fr. Rilew, Kana

Join the people
who'’ve joined the Army.



Assemble
your own

€

BASS BOAT KIT and
turn a weekend of
enjoyment into a life-
time investment.

sand $1.00 lor brochure and infarmation to

GLASSLINE PRODUCTS, INC.

TEM05 MINMETONKA BLYVD,. DEEPHAVEN, MN 55181

HARE
ADGREEE
BiTY
STATE = . F |
FHORE

-

Wi s L - —

ASSEMBLE
YOUR OWN

SAILBOAT

send §1.00 lar brochure and information to

GLASSLINE PRODUCTS, INC,

1B30E MINNETONEA BLVD . DEEPHAVEN, MN 55331
MAME AGE
ADDRESS
CITY
STATE
PHOME
HOME
BLSINESS

GEMS FROM JUNK
[_I‘_"._un:.'n.'.red from page 121)

STI.ITZ BEARCAT

FiQ, 8 - BEAT BACK AND SIDES 12 REQD.)

= 2aMne™

FiGE. 11 — SEAT BASE FRAME

FiG. 7 = FRONT SPRING

SUSPENDER (2 REQD.)

4" raD.
1I5 15—
FIG.6 — FIRE WALL FiG. 10 — SEAT BACK CUSHION
{2 REQD.|
. . 15 18—
248 |
| | [—1‘[
| " BEND | 15/16"
. e ? |
L ey
— IR —— - - — YR =t |t T ]

Fi3. 8 = BEAT BOTTOM
12 REQDL)

B 1ANE —

L 7THME"

134

FiIG. 6 — SEAT RUNNER BRACKET (2 REQD.}

138" .

- i i

28 pack| |1a
[ 19
O
1. ﬁ __________________ wa =il
—tm..
i 3 - CHASSIS Y L
—— e —agl= 7 =

Fid. 2 = TOP VIEW

one on top of the other, open ends
together.

First tack at the seam in four
spots by putting the tip of the flame
| in between the rims and making a
| emall circular motion to melt the
material evenly so rims will fuse. If
you get too near the rims, your torch
will extinguish itself. Fill in between

186 POPULAR MECHANICS

these tacks (see photo on page 120).

ALL DRAWINGE ARE 177" = 1"

A glove is useful here to turn and
hold the hot welded can in the prop-
er position. If your torch blows a
hole between the cans, place the end
of a straightened coat-hanger wire
at the point. Heat the area until the
wire and metal can flow together.
Then quickly pull the wire away and
continue welding the seam. Be sure

(Please turn o page 188)




Andersen presents
a new gliding door to replace
an old problem.

Your sliding door problems
have been answered,

Now theres a new Andersen®
Perma-Shield® gliding door
especially degigned to replace
worn out, leaky, drafty shiding
doors. And the problems that
go with them.

This new Andersen gliding
door is built two times more
weathertight than minimum
industry air-infiltration stand-
ards to help seal out winter's
icy blasts, And help save energy.

[ts frame is made of wood,
a4 natural insulator, sheathed
in low-maintenance rigid vinyl.

And the glass is double-pane
safety insulating glass to help
insulate against winter cold

Iseasyton

P, TR

l ‘j;;.-.h
AN
| 11’1._ :|1. Al I"{e‘}.

But the best part is that this
new Andersen gliding door is
specially sized so that it fits
right into the same wall open-
ings as most six-foot wide
metal sliding doors. In most
cases without need for struc-
tural changes, reframing or
residing. Complete the entire
job in just hours.

You can't get rid of winter.
But now it's easy to get rid of
the cold brought in by a leaky,
drafty sliding door.

Call your Andersen dealer.
He'sin the Yellow Pages under
“Windows.”

The Beautiful Way o Save Fuel

Andersen \Windowalls

and excessive heat loss. -

AR syt (R0 A | arp Happee, MKW aam




GEMS FROM JUNK

(Continued from page 166)

to resist the urge to remove goggles.

Cut a slit on the top can beginning
1 in. from the top to about 1 in. from
the seam between the two cans. The
ridges around the can help wyou
judge distance. On the bottom can
cut a second similar slit direetly be-
low the first one, beginning 1 in.
from the bottom can's top and end-
ing 1 in. from its bottom. Then turn
the cans 180° and eut similar slits.
Before turning the cans, mark the
slit position with a light brush of the

torch on the can top directly above
the top slit. After making the second
pair of cuts, turn the cans 90® and
make a third pair; make a fourth
pair 180° from that point.

You'll have four equal sections of
the cans left that you can slit as
many times as yvou dare—but don't
make slits on the vertical seams. 1
made six cuts between the original
ones. You can also make slant cuts
inot too severe or vou'll have trouble
flattening the cans later), wiggly
lines and square or round eutouts.
Then eut out the bottom.

To bend the cans, reach inside

Vimges ip Lotk Teol
Wik Ore Hand Anc

Tog-L-Lok has the rel
handle, E:
ool onto work with
hand, fing
And there's no sna
plastic cushion-c

lool catalog

Lo,

WITH THE SAME MAND

Fimger Tig Ralsasa 1L

y lever whare it belongs: OUTSIDE

et at. You can linger-tip lock
ne hand
p release it. Thus the other hand 15 |

e then, with the sama

L

ur completa hand

CHAMMELLOCK, IMC, = Maadville, Pemnsylvania 16335

CHAN yEL LOCKY

MNo. 950 Tog-L-Lok Plier/Wrench

188 FOPULAR MECHANICS

with one hand, being careful of any
sharp edges. Supporting the outside
with the other hand, push out each
strut to slightly bend it. Then place
the cans on a table and push down
from the top until the struts are
bowed as desired. Finish shaping
with a hand inside the cans.

Draw, then cut the top and side
bands in a design as shown in the
plan on page 120. Cut angled slits in
the middle, top and bottom bands.
The lantern with a natural finish is
complete.—Charles A, Phillips

Sculpunch designs

A sculpunch is a sculptured design
that’s made by punching tiny holes
through a tin can that is flattened
and nailed to a plywood backing.
Punching the holes creates a tex-
tured background and raises the
image to give it a third dimension.
Many cans have an attractive silver,
gold or greenish inside surface
which doesn't need a finish.

Materials yvou'll need include: a
tin can that doesn't have ridges
around its circumference; plywood
of any thickness; tacks that are
gshorter than the plywood thick-
ness—solid copper ones can be used
as decoration—felt for framing;
white glue; a hanger.

Tools you'll use inelude a ecan
opener, saw, tin shears, hammer
and a nail for a punch or an old file
ground to a point.

With a can opener, cut the bottom
from an empty can. Then use tin
gnips to cut along the can's vertical
seam. Next cut off the top and bot-
tom rims. Then tack the can to ply-
wood backing—inside surface facing
out—Dbeing careful not to mar its tin
finish. If tacks will show in finished
work, space them evenly,

To transfer the design to the tin,
tape the plan, properly centered,
over the tin, Use the plans on page
121 or design your own. Then outline
the design by punching through the
paper. Pay special attention to sub-
tle curves and corners,

Onece the outline is completely
punched, remove the paper and be-
gin punching the background. The
size of holes and distances between
them are up to you.

You may choose to finish your
piece by painting the edges of the
plywood and allowing the tacks to
show. Or you can frame your work
with strips of colored felt cut wide
enough to hide the tacks and the
length of each side of plywood, Glue
the felt strips on with white glue so
they overlap at the corners. Finally,
attach a hanger. This can be a sim-
ple loop of cord centered on the ply-
wood near the top and secured with
strapping tape.—Larry Philpotis



THE NEW CHRYSLER COMBINATION |

STRIPER .

Stnper 45" Manufacturer’s suggested retail price,
equipped as thown, delivery, tanes and registration fee extra

Quality Boating at a Very Affordable Price

Chrysler brings you a totally new concept in boating . .
boats and outboards built by one manufacturer to go together,
and available at a price that isn’t sky-high. PLUS FREE I"'IFE
The Chrysler Combination “'Striper”” is the latest example of JACKETS!
this revolutionary concept. Balanced and engineered to work Get launched in style . .. Chrysier wil
as a team, Striper’s hull and engine are coordinated for give you four Ste a;"m lite jackets free

maximum performance. [Suggested Retail Value $125) with
Plus, everything you need to hit water is included in a new purchase of either Striper . . , if you buy
Striper Combination. All you do is add fuel. The 15°3" during Chrysier’s “Giveaway Safari” —
cathedral-hull rigs come complete with electric-start Tiger out- on now through March 31, 1979, at
board, battery, speedometer, tachometer, heat indicator, horn, participating Chrysler dealers
remote controls — the works — all standard.
The new Combinations are Striper 45" and Striper ~* 700" pulling hotdoggers out of the hole fast!
The 45" comes with a ski-able, fish-able Chrysler Tiger 45 hp Check the Yellow Pages for your nearest Chrysler Marine
powermated outboard. The 700" has the same design and Tiger dealer today. Only Chrysler builds a complete line of
appointments as the "'45. but it's powermated with 70 hp quality factary-rigged powerboats, sailboats, and Tiger out-

Tiger outboard skiing super-power and special 17" prop for boards from 4 to 140 horsepower, Grrerl

APRODUCT OF
CHRYSLER
CORPORATION




Now You Can SECURE Your Future and UNLOCK Big ﬂppurtunlties!

Be Your Own Boss  (SSPRRIEET
aide $
s IH vuuH uwN BUSIHESSI ":”::::'t“" {earning

Hundreds we've trained have succeaded in this
fascinating and highly profitable profession

..YOU Can Do It Too!

Mo more hard, nasty work for me
Maw | have my own business and with
hardly any effort | average around 3340
a day. Thanks for my new start in hife)
Sam Walker Prichard, Alahama

“1 opened my own business, spare

-
time, seven months afler | enrolled and '”__-_m
made a profit of $329 for the first week”

B. A Deberry Littleton, Coloradi Work Part Time, Full Time — Right 21 Home.

Bea LOCKSMITH!

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

Mever before have money-making opportunities been so Extra
great for gualified Locksmiths, Now lucrative regular No st
lock and key business has multiplied a thousandiold as o

included With Your
I'  Locksmith Training

C
millions seek more protection against rooming crime, | BURGLAR
Yet there's only one Locksmith for every 17,000 people! ALABRM
: E ; wnl BECURITY
Make Up te $12.50 an Hour—even while learning! - BYBTEMS

training. Covers
all phases of
Burglar, Hold-Up
and Firg Alarm
servicing and in
stallation. This
waluable and

Train FAST at Home!

You're “in business" ready to earn up to $12.50 an hour
a few days after you begin Belsaw's shortcut training.
Take advantage of today's unprecedented opportunities
in Locksmithing for year-round EXTRA INCOME in-spare-
time—or fulltime in a high-profit business of your own,
Hundreds we've trained have done it. S0 can YOU! All
tools plus professional Key Machine given you with
course. These plus practice materials and equipment,
plus simple, illustrated lessons, plus expert supervision,
plus business-building guidance will enable you to KEEP
THE MONEY COMING IN! Ideal for retirement—good
jobs toao.

SEND FOR EXCITING FACTS—No Obligation
Discover what's in Ll}ﬂkimﬂhlﬂg for ,'HHCI'N Belsaw's
Master-Locksmith-approved training can give you the
skill you can depend on to EARN MORE—ENJOY LIFE

timely imstruc-
tion includes all special tools
and supplies. ONLY Belsaw ol-
fers such extensive training in
this rapidly expanding field as
& parl of your Locksmith training.

ADVANCED Locksmithing!
How to change combinations, in-
stall and service Safe, Vault and
Bank Safe-DEpozit Box loeks
You learn-by-doing on the locks
that we supply. You'll find it
fascinating and highly profitable

MORE. work.,
PRO KEY ; ALL SPECIAL TOOLS AND
; E[II.IIPHE HT IHI:LUEEDI
MACHINE :

YOURS
T0
KEEP!

This Pro Key Machine can
slone add up lo 5200 8

month lo your income. . . -
and il won'l cosl you a pen- THIM.!
ny exira with your training. SEND FOR %/, »
L]
pactsToDar: s, 4 _PTIWR oo 2% jf}.

Find out all about it! Rus“ .
card) to receive ful information and details by BELSAW INSTITUTE
return mail. DO IT TODAY! cuu Pﬂ" 109M Field Bidg. Kansas City, Mo, 64111

There is NO OBLIGATION and NO SALESMAN Will Call—ever!

RUSH COUPON TODAY
FOR THIS FACT-FILLED

IFREE

J BOOKLET!

Tells how you guickly
traim fo be your own boss
in a prafitable Sparetime
of Fulltime busimess ol
your own PLUS complete

BELSAW INSTITUTE, 109M FIELD BUILDING " o
KANSAS CITY, MISSOURI 64111 .

L1 YES, please send me the FREE booklet that *..
gves full details aboul starting my own business in I
Locksmithing, | understand there is no oblsgaton

and that no salesman will call.

MName - - 2 =
Address I
City —— 2 o
details on o 10-Day

NO RISK Trial Offer! state .
o T T ™ ™M

TWILIGHT!
{Continuwed from page 117)

Germany, the color of your car plays
a significant role in whether or not
vou pass through twilight on the
road unscathed. The most visible
color was found to be white, with a
“perceptability” rating of BE per-
cent. Off-white and vellow scored
next in visibility, while the worst
colors to “wear" at twilight were me-
dium blue, dark blue, deep green,
and black. Just another factor to
keep in mind when you must drive at
this time of day.

The driver himself presents a
number of interesting insights re-
garding the cause of so many acci-
dents at twilight. To be sure, natural
illumination is most unpredictable
and variable at this time. Then, too,
the driver is invariably tired and,
perhaps, fuzzy around the edges af-
ter a long day on the job. His mental
faculties can be likened to those of
one who has driven 500 miles all day,
according to Paul Blaisdell of the
Association of Casualty and Surety
Companies. No wonder he seeks only
to get home or reach a recreational
destination—and woe betide anvone
who gets in his way! This condition
has been called the “twilight neuro-
gis," a dangerous combination of
physical and emotional fatigue, cou-
pled with haste and perhaps a dash
of impatience to relax and unwind
from the day's activities. Combine
these with the treacherous visual
conditions and heavy, high-apeed
traffic at twilight and you have a po-
tent brew of trouble.

Alcohol, added menace

The final ingredient to this poten-
tially explosive mixture, and often
the worst killer of all, is aleohol. No
one is certain how many drivers stop
off for a drink or two after work and
actually reach their evening desti-
nations unscathed. You can bet your
gpare tire, though, that the accident
and fatality rates for boozed-up
drivers at dusk has to be nothing
short of a national disgrace—and a
largely unheralded one at that!
Sure, the specter of the drunken
driver at night is a horror to behold,
but at least his presence is largely
known. At twilight, however, the
drunken driver menace is just
another surprise card in a deck al-
ready heavily stacked against the
sober, though tired and unsuspect-
ing, driver.

Most of us know the particular
dangers common to both day and
night driving. At dusk, the driver
must be ready for all of these, which
include: slowing down suddenly and

(Please tiin 1o page 192)
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“Icandoit!”

Now you can do it! Even if you've never repaired anything
in your life. You can do over 100 maintenance and repair
jobs on your car with the help of a Saturday Mechanic
Car Care Guide. And you'll save money every time.

Anything from just changing your oil, to doing a
complete tune-up. Anything from replacing your wiper
blades to doing your own brake job. And Saturday ‘
Mechanic te!(!:saandashows y-‘l.:lru how on your particular car. | i _

Your Car Care Guide will: |
* take you through every job step-by-step m Mﬂaﬂm
* tell you what to do in clear and simple language \
* show you where and how with nearly 200

drawings and photos

Saturday Mechanic has 14 different
Car Care Guides. One for each of
America's most popular U.S. and
foreign cars. So there's bound to be
one for your car.

Available wherever auto acces-
sories are sold. Or forthename ofthe
dealer nearest you write to Saturday
Mechanic, 1790 Broadway,

New York, N.Y. 10019.

You'll feel so confident about doing car

repairs that you'll say, “l can do it!"

SATURDAY
MECHANIC

—

(@,
Now availablé at AID AUTGMNd these other fine stores: All American Disd
Co. - Automotive Supplies pstraw Alito Supply - Chris’ Auto Supply - C ome
Auto Parts - G & | Armatulll. @51d Circle - Heights Auto - Jays Auto Sufifljiis

Auto Supply - Modell’s § rts Pl

Auto - els - Rose Autl
Thrifty Auto - Two Guys

brid - National Auto - Ontario - P, City [HE rs
g - Serv-U - Sterling Automotive Sdpply - T ; ek eye - T
ill’s - Wonder Wofld'Auto & brid Wide AUt o
® E N




New Aerodynamic Profile —means more standing
room inside —superior handling on the road.

Vacubond™

Steel Frame
sidewall
construction
for superior
insulation and
a quiet ride.

Generous Storage
for easier living.
Rounded Corners
for extra safety.

Aluminum
Skin

Rigld
ﬂ J Panel
. J_ solid
47 e
| l Steel
‘ E—_-"" | Frame

Interlor
ke --L Panel

S5ee all the other
features that make
Tlega an outstanding
value. Now at your
Tioga Dealer!|

TIGCA

BY FLEETWODD,

192

AMERICA'S BEST INSULATED LOG HOME! Pre-cut kits in select hand peeled Cedar or
Lodge Pole Pine priced from $3800. Use your custom plan or select one of ours, We
manufacture kits for any log structure. Plan Book $3.50, Dealership Information Package

$5.00,

Wildern es,sI:bEHomeg

Route 2, PMC39 Plymouth, Wis, 53073

Please Send: Plan Book $3.50
Mama

Address
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Dealarship Information Fack $5.00

TWILIGHT!

(Continued from page 1590)

being struck from behind; being
crowded or blocked in a turn or lane
change; being struck broadside on
entering or crossing an intersection;
atriking a halted or slow-moving ob-
ject directly ahead; and veering by
mistake off a roadway or out of an
intended lane,

Check your eyes

A driver's health and age play an
often-overlooked role in twilight
traffic activity. Naturally, the most
obvious precaution is good visual
health. Have your eves checked reg-
ularly and thoroughly and, if your
vision is below par, have it corrected
immediately!

Remember, also, that nearly ev-
ery disease or illness affects the eyes
in some way—never for the better.
Beware especially of diabetes, cir-
rhosis of the liver, and some nutri-
tional deficiencies. Pregnancy, too,
can play an unexpected role—a fact
many women drivers overlook. If
you have any doubt, consult your
family physician.

If you're over 50, remember that
faulty vision shows up first under
low-light conditions. Reaction times
and judgment under sudden stress
also falter with increasing apge.
Check with your physician on the
advisability of driving at all under
less-than-optimum daylight condi-
tions.

A key factor in successful twilight
driving is the eve's adaptability to
darkness, or the time it takes for the
eye to adapt effectively from high-to
low-illumination levels, For exam-
ple, it takes about five minutes of
darkness for the eye's scotopic
{night vision) cells to surpass the
photopic (day vision) cells in sensi-
tivity. Therefore, one can readily ap-
preciate the acute split-second diffi-
culties confronting drivers passing
through the twilight time.

How do the dangers of twilight
driving stack up against those of
night driving—reputedly the worst
time of all on our roads? Tests have
shown that the average driver expe-
riences more visual difficulty at
dusk than at night with headlights,
even though over-view luminance of
objects on the road is technically
greater at dusk. The sobering Na-
tional Safety Couneil accident sta-
tistics would tend to back this up.

Over and above all the hazards of
twilight driving, one remains the
most dangerous of all—ignorance
that such dangers even exist. Now
that you know about the dangers,
drive defensively and see aggres-
sively! ™



Five major power tools packaged into one unique, big-capacity unit.

Now you don’t have to spend a fortune
to enjoy a complete woodworking shop

Whether you're an experienced crafts-
man, a dedicated hobbyist, or a week-end
“dn-it—ycursetfer". at one time or another,
you've probably dreamed of owning a
complete woodworking shop. And as
anyone who has ever tried any woodwarking
project more complicated than nailing
together a birdhouse knows, a table saw
and maybe a couple of hand-held power
tools just can't hack it!

At a minimum, you should have—in
addition to that table saw—a top-quality
vertical drill press, a lathe, a boring machine,
and a disc sander. So equipped, the world
of the true woodworking expert, and all its
rewards, becomes your oyster!

But there are two problems. One is
space. A woodworking shop with five
separate major power tools takes up more
space than a lot of people can manage to
find in their basement or garage.

The second and larger problem is sheer
cost. Those five precision power tools,
purchased separately, have gotto runyou
at least a couple of thousand dollars.

The Perfect Answer

Insurmountable problems? Not at all!
In fact, some 300,000 woodworkers have
already discovered the perfect answer—a
single, precision tool that combines all
five of the major power tools in one unit
that actually takes up less space than a
bicyele. . .and that can be yours for about
ONE-THIRD of the price of the five
separate units!

This is the world-famous Shopsmith
Mark V. Invented back in 1953, the time-
tested Mark V is the only true multi-
purpose professional tool. It's enjoying a
remarkable boom in popularity as more
and more people discover its amazing
versatility, and utter simplicity of operation.

Outperforms Individual Tools

Even If you have plenty of space and an
unlimited budget, the Shopsmith Mark V
can outperform a shop-full of individual
tools. [t's unique design not only gives you
greater accuracy and more convenience-
it allows you to do things you just can't do
with other power tools.

This truly ingenious woodworking system
combines a 10" table saw, a 12" disc
sander, a horizontal boring machine, a
16%4" vertical drill press, and a 34" lathe—
all powered by a rugged 13.5 amp, 110-
volt motor that develops 2 h.p. That's
more than enough power for the toughest
jobs, And an exclusive speed dial even
lets you change operating speeds without
turning off the motor.

After only a half-hour of practice, even
anovice can change over from one tool to

any of the other four tools in less than &0
seconds.

With the 5-in-1 Mark V, you can perform
literally dozens of sophisticated wood-
waorking operations—including sawing, rab-
beting, beveling, mitering, grooving, con-
centric drilling, spindle turning, doweling,
edge sanding, and metal drilling. With
optional accessories, you can perform
more specialized operations such as mor-
tising, dadoing, shaping, routing, molding
and many others.

And the Shopsmith Mark V is so simple
to operate that even beginners can easily
build their own furniture and cabinets,
make gifts, and do money-saving home
repairs and complex remodeling projects.
The skill. . .and above all, the accuracy. . .are
built into the machine.

Send Today for Free Facts

And now you can use the coupon
below to receive, by return mail, an infor-
mative free booklet, “What to Look for
When You Buy Power Tools", plus all the
facts about the Shopsmith Mark V and its
“big-job” capabilities-and how you can
actually test-use it In your own home
without risk, for a full month,

There's no cost or obligation for this
free information. It can help even inexpe-
rlenced amateurs become skilled wood-
working experts whose projects show a
professional touch. For the real craft
“buff”, it's the low cost answer to a lot of
frustrating problems.

GY| snopsmyith |

Vandalia. OH 45377

Dwepe, 1802, T80 Center Dr

Thie Mark V as & 10" table saw offers a 3% depth-of-
cut with a 48" ripping capacity, The exclusive Speed
Dial permits power sawing of hardwoods,

The Mark V asa 12" disc ‘

sander gives vou operations
net possible on other san-
ders, . like finishing edges
to precise dimensions,

The Mark V as a lathe
offers exceptional capacity
with m 16%" swing lor [wce-
plate turning. Speed [ial
allows a speed range of
T00 to 5200 rpm.

The Mark V as a horizontal
boring machine permits
perfect doweling. The ex-
clusive feed stop assures
nll holes will be exactly
the same depth.

The Mark V as & 164"
vertical drill press can be
st up bo drill perfect screw
pochets. The Mark ¥ has
an accurate depth control
dinl, ready make jigs, and
the right speed for every
operation

---—-H--------\

1 Shopsmyitly /0%

1l Dept. 1802, 750 Center Drive,

I Vandalia, Ohic 45377

1 Yea, please mad me your Free Information Kit
o the Shopsmith Mark V. | understand there & no

i obligation and that no salesman will visit

Name

B Address

l City

| Swate Zip
| S
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VW RABBIT DIESEL OWNERS REPORT
(Continued from page 97}

minority when she mentions, "“Some-
times it's hard to find stations with diesel
fuel.” This complaint is countered by a
New York book editor who says, "Diese|
fuel is becoming increasingly available,
even in sections where there is little

heavy trucking.”

Minor changes desired

In the area of “changes we'd like to
see," ownars made the following recom-
mendations.

“Drip rails dump water onto the front
seat every time | open the door in rainy
weather. |'d like to see that changed."—
Florida space manager.

"A little quieter engine; perhaps more
soundproofing.”—Oregon retiree.

“Position of the oil filter—it's impos-
sible to change it without making a mess."
—Colorado electronics company cus-
tomer service representative.

"How about an automatic transmis-
sion?"—Michigan housewife. (The tacto-
ry says there's to be one available for the
diesel in 1980.)

“The price! However, you only get what
you pay for and it's worth it."—Retired
New Yorker.

"There ought to be a waring light to

remind the driver to push the glowpiug
button when needed for cold starting." —
Michigan teacher.

“Airconditioning system does not cool
the back seats without freezing the front
seats. Seems that they need a vent in
back that goes around the front seats.”
—Texas systems analyst.

“A turbocharger for better accelera-
tion—although it's not bad as is—and
maybe a fifth-gear overdrive to cut down
rpm and noise around 60 mph. As it is, the
car has to be geared lower than normal to
make up for less horsepower than the
gasoline Rabbit."—Colorado minister.

"More instruments like volimeter and
tachometer, an audible brake warning for
discs and drums that need replacing.”
—Ohio consumer adviser.

A California computer scientist brings
up the subject of dash design when he
says, “The dash top should be like a shelf,
or a tray, as in the Fiesta and other well
thought-out cars . . . as it is, nothing will
stay up there when you go around a
corner.”

But, as we mentioned at the opening,
these complaints and suggestions pale
beside the good feeling expressed by the
great majority of Rabbit diesel owners.

“In what other car are you going to
make it from Dallas to Seattle on $25-
worth of fuel?” asks a Washington sales-
man.

Mileage, room praised

An Ohio student: “It's fun to drive and
very comfortable. The amount of reom in-
side is amazing. In general, | think it's an
excellent car.”

A Colorado psychologist: "Incredible
economy so far; excellent performance
for the horsepower; very usable, both for
city driving and for trips; it's great fun
to drive and it carries a surprising amount
of cargo."”

A Colorado journeyman electrician:
"On a recent trip to the Northwest and
Wesl Coasl, the Rabbit diesel performed
like a well adjusted Swiss watch. Neither
a Lincoln Continental, nor a Cadillac han-
dles as well. Our best mileage was be-
tweean Twin Falls, Ida., and Provo, Ltah—
56 mpg. Lowest was 41 mpg. At one
point, we had the speedometer needle up
to 97 mph, and the car stuck to the road
like glue,”

A California tool designer: | usually
buy my cars used and drive them 10
years or more. | bought this one new and
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Here's an easy, sure way to get
rid of most lawn weeds.
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expect it to last a lifetime.”

A California elementary school teach-
er; “This is the first time I've ever been in
love with a car, and I'm almost 45 years
old!”

A Georgia banker: "Because it's a sell-
er's market, | paid nearly $800 more than
| should have for my diesel Rabbit. How-
ever, | expect 1o recoup much of that in-

to sell it. The diesel
value."

An Arizona rifle-barrel manufacturer; “|
like the way it handles on the road. It's
gasy to park. And | also like the once-a-
month trip to the gas station for my
monthly tank of diesel.”

An Ohio grocery clerk: "The car is ex-
tremely well put together. We were lold by

will hold its resale

would be sluggish, but wa have not found
this to be so. Allin all, it is the best car we
ever owned,”

And finally, this comment from a West
Virginia dental student: | feel that anyone
who is considering buying a small car
should test-drive a VW Rabbit diesel. |
thought | would never own a VW, let alone
a diesel—until | drove one. And you can

vestment when the time comes for me | the salesman that diesel performance | see the resuft!” ™
SUMMARY OF 1978 VW RABBIT DIESEL OWNERS REPORTS*
Total mikes driven: L. 304.6TT Poor daaler Strvice 1.7 Comlort opinlon {nﬂ' saate): Giood i 408
High Initial prce By Exgelant 22.0% Average 12.7
A miles par gallon: MNossingss and rafties 7.5 Vary good 351 Fair 9.2
In town (EPA 40 mpg) 432 Unclarporenisd 1 Goad 204 Pose 14.0
Long trips (EPA 53 mpg) 450 Fair 133 I~
snges woul Number of vehicles owned:
O rou ooy helchbich 56, "o :’“""9" sk 13.2% l o 598
a W W C " -
Fiva-door hachback 432 -E.:;, T xS - H'hf;"" ot froaid B1.1% Three cars. . ... .. 14.3
More poweriul B'W Y Yead : " aB9 Faur oF mone cans 56
Why did you choose the Rabbit dieesr? Desattr w oy 27
Biote) o et i What typs of trouble? s
el enge S
Ha.r-ualu-.;;ﬁia 101 Workmanship opinkon: Fuel injoction 12.2% Chawrolal 18.9
Periormance 7.8 Excallant 56.0% Adrcondtioning. . 1nz Ford 1.2
Size 8.2 Gaod . ... a4 Brakia a2 Oldsmobiks 78
Avarage 50 Cluleh By Dadge A3
Specilic ikes: Fair 23 Transmisgion, . . TA
Rancing 866 " A Toyous. .. 203%
Handling 15-29 years. ;
Comfort 278 Comtort opinion (iront seats) T aran 30-49 yoars 468
Rice 1.8 Excallan. . 51.4% Mo e 49 50-plus ze
Workmanshe 11.2 Viary good . 54
Good 1.3 Would you buy another VW diesal?
Specilic dislives: Fiair 1.9 Dealer service opinion: Y& 3.5
Mo complaints 28.3% Poaar 0.0 Excaliont 23.2% Mo 8.1

"Parcantages might not equal 100% due 16 ounding or nsullicient data

ough & Iawrcl ceramic tile, mortar and metal

Remington tungsten carbide “Grit-Edga” saber saw blade for
that. Andfor cutting fiberglass, particle board, plastic laminates,

of the ather "unsawables.”
blades have no teeth to snag, dull

or break. Mever nasd rusharpunlng Economical to usa for all of
those cutting jobs where you wouldn't or couldn' use an

Sea your hardware dealer or write: Abrasive Products,
Remington Arms Company, Inc., Bridgeport. Conn, 06602

antent " Remington. amw

Resminglon and “Ge-Eoge” ara trademarks rapstemd o 1he

L
'‘GRIT-EDGE"BLADES CANCUTIT
Reminglon lungsten carbide “Gril-Edge” blades cut materials you
wnuldnl or t:nuldnl cut wrth Mdll'iﬂ'j' saw blades.
ROD | HACK-[SABER| CIRC. | BAND |
MATERIAL | SAW | SAW | SAW | BAW | SAW |
B T T B T _t___', e | &
.k e e e ]
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ast fron [ ] L] I o
| Composites . . . 1T &
Compasition Bai 1r - - .
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. B = i
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e | e E Sl
| -
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Marhis, Synthetic B - . | w Cutting rigiht
| Plaste = [ N S lath is not a job for an ordinary saw blade. You need a
| Piastc | Aminatas | = e | & [ 19 BN T
p']'l'hl.-l'ld [ 3 L ] [ ]
Stanless Steel | & . L] L] synthetic marbie and plenty
| » L [ Long-lasting "Grit-Edge’
e — L =
] T BE B
Tempeted Harchb L] L L ordinary saw blada,
| Tires, Steel-Her .I'lln'vrr-! L = B -
| Takamnivi E BN e
w
[ Requires co =
; . Y
@ Rasmingion and “Gri-Edgo” ane iraoamarks regigieved in B .5, Patent and Tradamark Cff
LIS Pament and Tracemark Olfcs
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Send for our free
color catalog show-
ing all of the Kirsten

el pipes, accessories and to-

KIRSTEN PIPE CO. INC.

P.O. Box 70526, Seattie, Wa 98107
~ Dept. D

COLLEGE DEGREES

FOR WORK AND LIFE EXPERIENCES

You may be closer to earning your BA, MA_ ar Pn D
than you reabze. Recerve credil for work gxpenence,
military senice, seminars, company traming, Trade
and Technical schools, travel. independent study and
previous academic iraning. Programs can be com-
iMeted from home or oflice and theve i3 no classroom
attendance required. For FREE information call or
write

American International University

150 §. Los Robles Ave., Dept PM/BC

Pasadena, CA 91101

(213) 796-9071

| uprights (C).

ANYONE CAN SOLDER WITH

KESTER SOLDER

DO-IT-YOURSELFERS!
Let Kester solder aid you In your home
repairs of hobbies. A radio, TV, model
train, jewelry, plumbing, etc. Save money
—repair it yoursell. Send sell-addressed,
stamped envelope lo Kester tor a FREE
Copy of "Soldaring Simplitied™.

@ KESTER SOLDER
4201 WRIGHTWOOD AVE
CHICAGO, ILL. BDBE39
o
Cruise Director.

Enjoy a new sense of direction and get
lost lees often with an
B  Airguide auld com-
pass. Model 1801
(shown) ks salf-
illuminated . , .
has adjustable
compensalorns
and adhesive
mount. At retall
slores, Write
for c:amlug A,

Iﬂ?wnmmm Chicagn B 7 JJ

THE ORIGINAL

BASEMENT TOILEYT
g;.tminﬂ pam I‘m‘n

FLUSHES UP TO

SEWER OR SEPTIC TAMK
-Mo Digging Up Floors-
INSTALLS EASY. ANYWHERE! e
Write McPHERSON, Inc., Dept. PM
Box 15133  Tampa, Florida 33684
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BUILD THIS WORKBENCH

(Continwed from page 126)

ports (B), rests (F) and
Bore a 3%-in. hole
through the supports at a 70° angle
at one end and fasten butt hinges at
the other end.

Bore holes in the steady rests,
then cut two 2%%-in, lengths of %-in.-
dia. dowels (H). Cut two 5&-in.-dia.
dowels 4-%4 in. long (G) and cut one
end of each at a 70° angle. Sand dow-

steady

Bend soft brass around a scrap 1x2 to form
U-clips that hook to the tool well.

el ends and assemble the steady rest
with white glue,

Lay out and cut brass stock for U-
clips, then file the edges. Make the
first 90° bend in a vise. Form the sec-
ond bend over a 1x2, then bore two
mounting holes in each elip.

Cut brass stock to make the hold-
ing brackets for the roll paper, file
edges, bend. Then bore holes.

Assembling the support system

To locate the support strips, mea-
sure the distance between the cen-
ters of the %-in.-dia. dog holes used
on the workbench to support the
drawing board. Screw the support
strips in place on the board bottom.
Next, assemble the rear uprights.
Secure the U-clips to one end of the
rear uprights with screws. Fasten
hinges to the support strips and
uprights.

Screw the paperholding brackets
into position on the top edge of the
board. Cut and attach the holder (D).
Then, complete the project by in-
stalling molding (E) along the front
edge to hold penecils,

To assemble the table on the work-
bench, place the steady rest dowels
in holes on the workbench. While
supporting the drawing board in the

center, ¢lip the uprights onto the
rear of the well. Then insert a 5&-in.
| dowel on the steady rest in the T0¢
| angle hole in the support strip.—
David Warren

rl’hm send Motor's Maintenance and
Repair Guide(s) for these cars:

If I am not 100% satisfied, | will return the
Guide(s) for a full refund. No gquestions

[ asked. I

' O Full payment @ $5.95 a book enclosed I
[ | prefer to charge my
O Visa [ Master Charge

I Account Number

I Expiration Date

I Sign Here
' Name _
I Address

City

State Zip

All orders subject to pubhishers acceplance

QOffer available in Continental U.5 only Allow I

4-6 weeks for delivery

Return lo: Molor Books, 6 Commercial Street, l
Lankﬂllre N.Y. 11801 w17

Available at your
favorite bookstore,
or order by mail.

Please send Motor's Maintenance and
Repair Guide(s) for these cars:

If | am not 100% satistied, | will return the
Guide{s) for a full refund. No questions
asked

I

I

I

|

I

I

I

I

L1 Full payment & 56.95 a book enclosed I
L1 | prefer to charge my

[ Visa [ Master Charge I

=

I

I

I

—=

l

l

Account Number_____ -

Expiration Date _

Sign Here

Name

Mddress
City

Stale fip—_
All orders subject to puIJIIS.IH.‘r s acceplance
Otfer available in Continental US only Allow I
4-6 weeks for delivery

Return to: Motor Books, 6 Commercial Street,
L Hicksville, N.Y. 11801 wioT
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Fors$6.95 you can save
$20 an houron car repairs.

For only $6.95— the price of
plugs, points, and an oil filter— you
can replace the most expensive
part of car repairs: the mechanic.

Because for $6.95 you can
buy a Motor Maintenance & Repair
Guide written specifically to help
you service and repair your own
car. And save money the way 47
million do-it-yourselfers already do.

The information in each Guide
comes directly from original factory
manuals— the same ones profes-

$6.95 each

sional mechanics rely on every day.

Going step by step, with many
clear, precise illustrations, your
Guide shows you how to maintain
and fix your car.

You learn everything you
need to know about your car's fuel
system. Its electrical system. Its
emissions controls, engine, cool-
ing system, clutch, transmission,
driveshaft, rear end, brakes, and
suspension.

Where the trouble is. Which

il IS e 1
S B T TR T e Ten h t
. “ 1 - ]
. m N .‘;-I : ; I .l IEI.I i _;- == _-rl-.-,!s
2 B g

FORD suistenssee s Repair Guide

parts and tools to use. What todo to
fix it fast—and right.

Your Motor Maintenance &
Repair Guide even tells you what
beginners can do and what they
shouldn’t without more experience.

Get professional car repairs for
just the cost of parts. Pick up the
Motor Maintenance & Repair Guide
for your car for only $6.95.

At today's hourly mechanics'
rates, it should pay for itself with the
first 20-minute job you do.

Motor Haip@p;me&llep_air Guides



LIFESAVING SURGERY
(Continued from page 55)

surgery. But many are willing to
face the odds for the chance to see.

Reversing vasectomies

Microsurgery has also improved
the odds in recent vears for men who
wish to reverse vasectomy,

At times in history, vasectomy—
the cutting and closing off of the
thick-walled tubes that carry sperm
out of the testes—has been touted
as & cure-all for afflictions ineluding
leprosy, alcoholism, tuberculosis,

poverty, and even the urge to steal
chickens. Today, approximately
500,000 men each year undergo va-
sectomies as a convenient form of
birth control. Operations take little
time and often cost less than $200,

In the past, the disadvantage has
been that the process has been diffi-
cult to reverse, Thirty years ago,
chances were only about one in four
that a surgeon could re-establish
fertility if 4 man changed his mind
after vasectomy, Today, microsur-
gery has turned the odds around,
Chances are now better than even,
and some doctors report that four

A NOW, ForThe First Time-
UseThe WOQODBITS
The PRO’'s Use!

Professional woodbits are net available in hardware stores. Stores only
carry spade bits which clog and bind, or metal cutting twist bits that also
bind and tand to "walk", or move off course.

Why isa WOODBIT Best ?

A professional woodbit has lour features designed specifically for wood:
s A CENTER SPUR that locks your bit on course and so prevents “walking".
* TWO CUTTING SPURS that begin and dimension a perfectly round hodc

* EXTREMELY SHARP FLUTES extend from the two cutting
spurs and continue the cutting action all the way through the

shaving the sides smooth, Most important, the two
spurs will not splinter the wood as the bit cuts through . . . as
spade or metal cutting bits do.

& THE CUTTING FLUTES ARE ENGINEERED for maximum
chip ejection so that your drilling machine won't bind and

wood | . .

burn out,

LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable drills or

drill presses with chucks of 33" or more.

T piece Chrome-Vanadium alloy set includes &, e Y %e Y s and 14" sizes,
Made by German professionals for pro's or "wood-be” pros.

TPIECE WOODBIT SET..........ccocoiiimiinininini s imsssss s smssssssssssssans ONLY $14.95

Matching Depth Adjusting Collars
Get the precision of a costly drill press for less than $10.00.
Here's how it works: Figure the desired depth of the hole;
Slip the collar over the bit to that depth; fix the collar
position with the set screw - and drill. This set has a collar to fit each
bit in the 7 piece woodbit sel, Tool steel.

R ] ONLY 5$8.95

BUY BOTH BITS AND COLLARS AND SAVE $2.00..................... $21.90

m You Can Order
Tools By Phone:

Call TOLL-FREE B00-321-6

'Dhin Residents
Cil' 216-461-4677

i —— e — e —— e —————— —I-_—-._.-II—-QIIIIIIII-I-Il-.E

f/\fes Ric Leichtung, please send me;
! 7 pe. Woodbit Set(s) @ $14.95

==l [ Enclosed is §1.00, Pluu;\
send me your 1979 Catalog

— T Collars TuMuu:h@ﬂr.as.....................:._ A of Fine Tools PLUS all
: ; catalogs and new tool i
I[r_ Woodbit and Fndlar Set(s) @ §21.90 (save HLE brochures FOR THE
| Shipping, Handling and Insuranca ! : TWO YEARS! EX
Ohio Residents add 5'%% Tax — ( d‘ -.!L. ; [ Enclosed is my order for |
s Method of Payment TOTAL COST — mu::s::g;g?;; i
() Check Enclosed [] VISA [[JMASTERCHARGE .. vour 68 page 1878 Gatalog of Fine »
* Card # Good thru Tools, etc., for the next two years FREE! I
*  Mame Address 'I'
J City Stane Zip H
L]
LEI( H I l lN( ; imsosrmey |
" - Cleveland, Ohio 44143 }
\. “THE Workbench People” Phone 216-461-4677 &
e — e i ——— e e e i —— i — e — — i —— e — i ——
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out of five of their patients are able
to produce sperm.

The typical patient, reports Dr.
Larry Lipshultz in Houston, is a 30-
vear-old man in his second mar-
riage. “He’s had two children,” Lip-
shultz said, “then gotten a divorce.
After two years of remarriage, he
wants another child.

“1 tell him if the vasectomy was
performed within 10 years, the
chances are 60 percent for pregnan-
cv. And if during the surgery I see
sperm coming from the testicular
gide of the vasa, then chances are
even better,”

During the three-hour operation,
Lipshultz removes the severed ends
of the vasa, establishes fresh ends
and sews them together, doing most
of the work under a microscope. He
charges $750, but the cost can run as
high as £2000, depending on the doe-
tor. Lipshultz currently performs
more than 25 such operations an-
nually, more than double the num-
ber three yvears ago,

A return of fertility, sight to the
blind, the use of a severed limb—mi-
crosurgery has made possible all of
these achievements in recent vears.
In years ahead it might help doctors
in even more spectacular ways.

Dr. Shaw suggested one possibili-
ty. “A 13-vear-old boy, let's say, suf-
fers a painful elbow for a few
weeks,"” Shaw said. “On an X-ray,
doctors find a tumor on the bone,
and it turns out to be malignant.
MNow, if yvou operate on the tumor,
yvou risk spreading it. That's why
doctors frequently amputate the
arm in such cases.”

Safer tumor surgery?

But theoreticallv—and currently
this is just theory, years away from
trials that would prove whether it
worked —microsurgery could pro-
vide a way to save the arm without
risking the boy's life.

During a half-hour operation, a
microsurgeon would amputate the
arm, carefully placing small clamps
on each vessel. Then the arm would
be moved to a laboratory where a
surgeon and a pathologist would
waork together to cut out all the tu-
mor. Then, Shaw continued, “You
would ensure that there's no tumor
spread within the arm by feeding ar-
teries with a high concentration of
chemotherapy, in doses that would
harm the patient if the arm were at-
tached.” A few pints of blood would
wash the tumor-killing agent out of
the vessels,

Finally, after two or three days of
treatment and tests, the arm would
be reattached, under a high-pow-
ered microscope, giving the youth
a chance for a normal life. M



Ever wish you had a friend who could tell you
how your car works and show you how to care for
it? It sure would cut down on repair bills. Well,
meet a new friend—Saturday Mechanic's Basic
Car Care lllustrated. Over 500 pages and 800
illustrations that will take you step-by-step
through most of the service repairs your car
will ever need.

It's the first completely illustrated guide for
the beginning auto do-it-yourselfer.

Basic Car Care lllustrated is written so you
understand it. It gives you illustrations and
captions rather than a lot of dense text. It
shows you how every step of the way.
MNo confusion. No mystery.

Plus Basic Car Care lllustrated
has all these features:

e “Quick Fix" tips for temporary
repairs

* “Pro-Shop" tricks of the trade
& Complete specifications
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‘My friend showed me the way.”

* Trouble shooting for every system
¢ Listsoftools oo
for every job. ﬁ Y
And because we =
recognize the
do-it-yourselfer
has limited “
experience, - \
we'll tell you when a jl:)b s TDG complex and
difficult. But we'll also give you enough
: background so you can talk to a
professional with confidence.
Mechanic Basic Car Care
llustrated, a real friend,
wherever auto acces-
sories are sold. Or for
the name of the dealer
to Saturday
Mechanic, 1790
Broadway, New York,
N.Y.10019.
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Dowel
Anywhere!

Contains new self-centering jig
and adjustable guide that lets you
dowel quickly, easily, accurately
every time! Dowel Magic makxes
light work of dowelling on edges.

corners anywhere on a board.
It's foolproof! Kit also includes
twist dnill, drill stop. fluled dowel
pins, and step-by-step instruc-
tions. Order your kit today!

No. 5345 1/4" S 8.00
No. 5346 5/16" 5.00
MNo. 5347 3/87 10.00

ORDER NOW!

SEND FOR FREE CATALOG!

THE FINE TOOL SHOP
Carriage Hill. Westporl. CT 05880
Rush me the following
114" Dowel Magic Kitis) at 58 ea
__ S5M6 Dowel Magic Kitisi at 59 ea
_3/8" Dowel Magic Kitis) at 510 ea
(Add 75¢ per item for postage and handling
CT residents add 7% sales fax )
Enclosed is my check for
made payable to The Fine Tool Shop
Charge my O WVISA
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ACCOUNT &
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| ULTRALIGHTS
{Continved from page 91)

(page 62, Aug. '77). Both are relatively
inexpensive, weigh about 12 pounds and
put out 10 to 12 hp. The MC-101, once
scheduled to go out of production, has
been revived and will remain available.

The problems of thrust

The early practice of mounting engines
at the rear or on the kingposts of flex-wing
hang gliders has proven unacceptably
hazardous because of instability from the
high thrust line produced. This can cause
control problems, especially in turbu-
lence, and has resulted in several serious
accidents. Since then, the popular Soar-
master system has been introduced. Eas-
ity attached to many flex wings, it locates
an MC-101 engine at a glider's center of
gravity and runs a driveshaft to a propel-
ler at the trailing edge. This improves sta-
bility and balance, although on at least
some glider designs it still produces a
somewhat higher than desirable thrust
line. The new twin-engine Gemini power
pack, mounted below the wing near the
center of gravity, comes close 1o proper
thrust-line location.

It should be noted that some glider
manufacturers do not recommend adding
power to their wings or insist on strict ad-
herence to instructions on how to apply it
correctly and safely. If you are consider-
ing adding power to a glider not originally
designed for it, be sure that both its maker
and the maker of the power pack agree
on whether it should be done and advise
you on proper installation and flight
procedures.

Parachutes for ultralights

As interest in ultralights mounts, so
does the concem for safety—so much so
that some hang-glider pilots are now
wearing parachutes, or at least their craft
are. The new chutes attach, not to the pi-
lot, but to the glider frame itself. If a mis-
hap occurs, the chute is opened and low-
ers both pilot and glider fo the ground to-
gether.

Says glider and parachute manufactur-
er Pete Brock of Ultralight Products: “If
anybody ought to wear parachutes, it's
powered hang glider pilots. That doesn't
say the sport is unsafe; it's just good judg-
ment lo use every possible safety device
available.”

Rigid wings lead the way
Rigid-wing hang gliders not only enjoy
a better safety record than flex wings, but
are proving to be a key link in the evolu-
tionary chain of ultralight development.
John Moody of Milwaukee pioneered mo-
torized hang gliding back in 1975 when
he hung a 12-hp kart engine on a fixed-
wing, foot-launched lcarus Il and taxied
his big feet across a grassy field to one of
the first self-powered, flat-ground take-
offs in hang-glider history. The creation, in

a later version known as the Easy Riser,
became the Jenny or J-3 Cub of the ultra-
light movement—a testbed for new ideas
and bridge to span the gap between glid-
er and airplane.

A delightfully antique-looking tailless
biplane, the Easy Riser still retains foot-
launch capability, but, in subsequent
forms, has been quick to adopt such add-
ed luxuries as cockpit comfort, wheeled
landing gear, precision controls and other
refinements. There's even a seaplane
version with floats that looks remarkably
like an early amphibious Navy biplane.

Channel crossing

Another pioneer in powered hang-glid-
er flight is Volmer Jensen with his VJ-23
built of wood and later VJ-24 made of
metal. The two craft differ in construction,
but are similar in appearance. Jensen
chose a high-wing, monoplane configura-
tion with a conventional tail on a trailing
boom. Itis 17 feet long with a wingspan of
32 feet. In addition to rudder and elevator,
there are ailerons in the wing for full three-
axis control. So far, the VJ-23 and V.J-24
are designed for foot launching only.

Both Moody and Jensen are accom-
plishing spectacular feats with their
amazing craft. Moody has flown his Easy
Riser on long-distance flights of up to 100
miles nonstop. Last May, Britisher Dave
Cook made the first hang-glider crossing
of the English Channel in a Jensen VJ-23
powered by the little 12-hp MC-101. Cook
covered the hazardous 25-mile stretch in
one hour and 15 minutes, setting down on
the French coast at almost exactly the
same spot where Louis Blernot took off in
his primitive craft for the first airplane
crossing of the channel in 1909.

Trend toward sophistication

More and more hang-glider manufac-
turers are now coming out with ultralights
specifically designed for power. The Mit-
chell Wing, which, like the Easy Riser,
started out as a simple foot-launched,
powerless hang glider, is now produced
in two motorized versions by its maker,
M Company. One has an open-air pilot's
seat and tricycle landing gear, while an
even slicker model offers a semi-en-
closed cockpit pod, also with tri-gear.
Both have pusher-prop engines mounted
below the wing, providing good thrust-line
characteristics.

A tailless "flying wing,” the Mitchell in-
corporates one of the most sophisticated
control systems in current ultralight use.
Combination “elevons” can be used ei-
ther differentially as ailerons for roll con-
trol or collectively as elevators for pitch
control. Twin rudders mounted on the
wingtips also perform dual functions.
Used differentially—both swung outward
in opposite directions—they double as
“drag plates” for precise descent-rate
and glide-path control. The elevons are
linked to a joy stick and the rudders oper-
ated by foot pedals, asintrue airplanes.



The craft has a wingspan of 34 feet,
cruises at 55 mph, climbs 200 feet per
minute, can take off in 150 feet and land in
100. Kits, depending on model chosen,
are priced at around $2500, complete
with engine. A foot-launched version is
also available for considerably less.

Similar to the Mitchell Wing is a new
powered ultralight just introduced by
Striplin Aircraft. Like the Mitchell, it is a
tailless monoplane, features an enclosed

cockpit pod with tricycle gear, and uses |
dual-function elevons and rudder/drag |

plates. Unlike the Mitchell, it can be either
foot- or wheel-launched even with the
cockpit enclosure attached. For foot
launching, the wheels are omitied and the
pilot's legs extend down to the ground
through bomb-bay-like doors in the bot-
tom of the pod. Top speed is said 10 ex-
ceed 55 mph, with a climb rate of 300 feet
per minute. Two kits will be available, one
containing materials for home construc-
tion, the other completed parts ready for
assembly. Prices are expected 1o run
close to those for the Mitchell Wing.

Other ultralights

DSK Aircraft, kit maker for the Jensen
VJ-23 and VJ-24, has now come up with
its own kit-built powered hang glider avail-
able in either wood or metal construction.
A high-wing, conventionally tailed mono-
plane with rudder, elevator and ailerons, it
is basically similar to the Jensen designs,
but adds a wheeled undercarriage with
pilot's seat and full aircraft-type stick and
foot-pedal controls. The wood version is
called the Drifter and sells for $2183. The
metal model is named Flatlander and is
priced at $2447. Both weigh 147 pounds
empty, have a 36-foot wingspan, use the
Chrysler-West Bend 820 engine and can
be either foot- or wheel-launched. Cruise
speed is 36 mph.

Another glider manufacturer enter-
ing the powered-flight field is Sky Sports.
Its latest offering is a simple 120-pound
rigid wing that can rigged for motorized
operation and either foot or wheel launch-
ing. Older, but still notable in the ultralight
area, are the Raz-Mut, Birdman and
PDQ-2. All three are rigid-wing mono-
planes with full three-axis control, pilot
seats and wheeled landing gear.

The Birdman has a V-tail like the Hum-
mer, bul also incorporates “spoilerons” in
the wing. These can be operated either
singly for roll control or collectively as
spoilers for glide-path control. Powered
by a Chrysler/West Bend 820, the craft
can hit speeds up to 50 mph and, once
airbome, can function as a power-off
sport sailplane. Its novel “tricycle” land-
ing gear is half human, half mechanical.
While it has two fixed wheels, it requires
the help of legs to serve as the third mem-
ber. However, despite the partial use of
feet, it cannot be foot-launched alone. Kit
price for the Birdman is about $2500.

The PDQ-2 (page 134, Oct. '74) fea-
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tures full-span allerons, Cessna-type
drooped wingtips for added lift and a
smartly styled T-tail reminiscent of the
sleek F-104 Starfighter jet. Its powerplant
is a modified VW providing speeds up to
80 mph, Its tri-gear even embodies wheel
brakes for short-field landings—an add-
ed touch of aircraft realism. It can be built
from plans. The Raz-Mut (page 54, Jan.
'78) is also built from plans and also uses
a VW engine. It gets speeds up to B5
mph, climbs 650 feet per minute, and —if
you dare—can reach a ceiling of 12,000
feet. Like the PDQ-2, it has full rudder,
elevator and aileron control, but in addi-
tion offers three-position flaps—another
example of the advanced degree of so-
phistication ultralights are reaching. Both
the PDQ-2 and Raz-Mut come close 1o
being real airplanes; neither is foot-
launchable.

An even grayer ‘gray area’

Up in an even hazier region of super-
light aircraft are such hard-to-define mav-
ericks as veteran designer Hobie Sorrell's
little 330-pound Guppy and Gary Wat-
son's 273-pound Windwagon, raising still
more questions as to just what constitutes
a true airplane. Though considered by
many to be in the ultralight class, the Gup-
py is actually a fully enclosed, cabin-type
biplane with negative wing stagger re-
sembling a miniversion of the famous old
Staggerwing Beech. It's powered by an
18-hp Cushman engine, cruises al 65
mph and can be built for less than $1500.
Watson's Wingwagon (page 117, Feb,
'79) is a 13-foot-long, low-wing mono-
plane that looks too small to even carry a
pilot, let alone fly. You don't get into it, as
the saying goes, you "put it on.”

While classed as an airplane and FAA-
regulated, the Windwagon is of special
interest to ultralight enthusiasts because
it's powered by a literally sawed-in-half
VW engine, slicing the original four cylin-
ders to two and cutting the weight in half.
This is a significant development since
early-model lightweight YW engines,
widely used in homebuilt sport planes,
are now in scarce supply, and the later
models are too heavy for most ultralight
use, Thus the new “half-engine”—which
develops 30 hp and gives speeds up to
135 mph—may be just what ultralight
builders are looking for.

Powered sailplanes

Another development in the uliralight
boom is the motorized sailplane. A typical
example of this new hybrid is the popular
American Eaglet (page 170, Feb. '77). A
150-pound fiberglass/foam structure with
a 36-foot wingspan, it has a 12-hp MC-
101 with pusher prop mounted at the rear
of the cockpit pod. A self-feathering pro-
peller autommatically folds when the en-
gine is cut to streamline the craft for drag-

free, power-off soaring. That designer
Larry Haig has struck a magic combina-
tion is evident from the sale to date of
more than 350 kits at $2450 each.

The Marske-Monarch (page 170, Feb.
'77) is essentially a tailless, flying-wing
type of glider to which has been fitted an
auxiliary power pack for selt-launch take-
offs. It has separate ailerons and eleva-
tors, all notched into the wing. Also com-
ing is a motorized version of the Monerai,
a new metlal-and-fiberglass sport sail-
plane weighing 220 pounds with a wing-
span of 36 feet. Already available in un-
powered form as a $3190 kit, it will soon
be offered with a pylon-mounted engine.

How will the FAA rule?

Sailplanes have traditionally been
FAA-regulated, and powered versions
will continue to fall under federal control.
When it comes to hang gliders, the pic-
ture is still unclear. So far, the FAA has
not regulated hang gliders—with or with-
out power—provided they were foot-
launchable. The advent of fixed landing
gear, however, has changed the situation
radically since wheels permit greater
weight, size and power.

The FAA is certain to impose some re-
strictions on ultralights, but the big ques-
tion is what the basis will be for determin-
ing when a hang glider bacomes an air-
plane. A decision is expected soon,

Foot-launchability may continue to be
the deciding factor. Opponents argue that
it makes little difference whether you put
feet or wheels on an aircraft—it's still the
same aircraft, But the distinction, though
subtle, is based on solid logic: So long as
an aircraft is designed o permit foot-
launch capability—whether or not it also
has wheels—it cannot be made heavier
than a human can handle. Thus it could
not be big, powerful or fast enough to
pose a threat to other air traffic. Such air-
craft would also no doubt be required to
stay away from airports, population cen-
ters, major highways and other places
where they could become hazardous.

If foot-launchability is adopted as the
requirement for nonregulated aircraft, it
would rule out such ultralights as the
Hummer, Weedhopper, Raz-Mut, PDQ-2
and wheeled versions of the Mitchell
Wing, none of which can be foot-
launched. However, an alternative criteri-
on under consideration is wing loading,
perhaps combined with limitations on
weight and/or power, Many ultralight ex-
peris believe a wing loading of three
pounds per square inch to be a good
maximum to remain unregulated. The re-
cently formed Ultralight Aircraft Club has
settled on 50 hp as a proper power limit, i
standards like these are adopted, they
could turn things around dramatically,
Wheeled craft like the Hummer, Weed-
hopper and Mitchell Wing, because of low
power and light wing loading, would—
ironically—be exempt from FAA regula-
tion despite their non-foot-launch design



and almost-true-airplane performance.
However the FAA rules, there's a good
chance you may be able to get airborne in
some form withoul extensive flight train-
ing and pilot licensing. This is not to sug-
gest, however, that you should just jump
into an unfamiliar aircraft and head off
into the unknown without basic flying
knowledge. Hang-glider enthusiasts have
long recognized the need for adequate
preparation, safe equipment and strict
self-regulation. There are many hang-
glider schools across the country, and
some are now offering instruction in pow-
ered, as well as unpowered flight. There
are also many good flight-training manu-
als in libraries and bookstores. Anyone
contemplating ultralight flying is well ad-
vised to study the subject first and take
instruction with a qualified teacher.
Ultralights may be re-inventing the fiy-
ing machine. But, whatever they are,
they're opening the door to an exciting
form of recreational fun and thrills. In this
case, the sky's the limit—literally. P™

ULTRALIGHT SOURCE INFORMATION
The following list includes only products mentioned in
the article above. Many more models and accesso-
ries exist, 100 numenous for coverage here. Informa-
tion on these can be obtained from publications in the
field noted bDelow.

B Uitralight aircraft: (Prices for information bro-
chures, where available, are given in parenthesas),
Birdman, Birdman Aircraft, 480 Midway, Daytona
Beach, Fla. 32014 ($5); Guppy, Mike Kimbrel, 1333
Garrard Creek Rd., Oakvile, Wash. 98568 (52);
Hummer, Mountain Green Sailwing, Box 666, Mor-
gan, Litah 84050 (§5); PDO-2, PDQ Aircraft Products,
28075 Alpine Lane, Elkhart, Ind. 46514 ($4); Easy
Riser, Ultralight Fiying Machines, Box 58, Cupertino,
Calif. 95014 (51); Drifter and Flatlander, DSK Aircraft
Corp., 13161 Sherman Way, North Hollywood, Calif.
81605 (85); Manta Fledgling I, Manta Products, 1647
Easi 14th 5t., Oakland, Calif. 94606 ($1); Marske-
Maonarch, Jim Marske, 130 Crestwood Dr., Michigan
City, Ind. 48360; Mitchell Wing, M Co., 1800 South
Mewcomb, Porterville, Calif. 93257 ($5); Raz-Mut,
Jean 5t Germain, Inc., 524 Rue St. Plerre, Drum-
mondville, Que., Canada ($8); Sky Sporis, Box 507,
Ellington, Conn. 06029 ($1); Striplin Aircraft Corp.,
Box 2001, Lancaster, Calif. 93534 ($5); Volmer Jen-
san VJ-23 and VJ-24, Volmer Alrcralt, Box 5222,
Gilendale, Calif. 91201 ($6); Weedhopper, Weedhop-
per of Utah, Box 2253, Ogden, Utah B4404 ($3);

Corp., 841 Winslow Court, Muskegon, Mich. 45441
{$5); Moneral, Monnett Experimental Aircraft, 955
Grace St., Elgin, . 60120 ($10). Marske-Monarch,
Marske, 130 Crestwood Dr., Michigan City, Ind.

g?

son, Rt. 1, Newcastle, Tex. 76372 ($1); Gemini power
pack, Gemini Intemational, 655 Juniper Hill RAd.,
Reno, Nev. BOS09 ($3); Euurmunr power pack,

[ | Wﬂ:mnminmm.cm
ga, Tenn. 37401 ($10/yr.); Hang Glider, Box 1880,
Santa Monica, Calif. 90406 (biweekly, $12/%% yr.);
Hang Giiding, U.S. Hang Gliding Assn., Box 66306,
Los Angeles, Calil. 90066 ($7.50/%: yr.); Soaring,
Soaring Society of America, Box 66071, Los Angeles,
Calif. 0066 ($14/yr.); Sport Aviation, Experimental
Alrcraft Assn., Box 229, Hales Comers, Wis. 53130
($25(yr.); Ultra-Lite Alrcraft Joumal, 355 Grand Bivd.,
Bedford, Ohio 44146 (bimonthly, $12/yr.)
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UNIQUE SAW SHARPENER

A major new design concept to sharpen 4% to 15
peint crosscut, rip, tenon and fleam saws. A
replaceable three-square file rides back and forth
under the guide bar assembly. The filing depth iz
adjustable and the filing angles are automatical-
Iy controlled. IMustrated, step-by-step instruc-
tions included. Care for your fine woodsaws with
our innovative new tool. $12.50, plus $1.50 han-
dling and postage.
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Check these fealures.

#* 5 Spindle speeds 460 - 750 - 1180 -
2420 RPM.
+ Bullt in light sotket.
» Quick-change pf'u'utmg motor mount.
s~ Spindle stroke: 3%:".
# For steel, cast iron, al-umlnum brass,
wood, plastic, etc.
= Ball huarlnq key chuck: 0 to %",
» Working diameter: 12%".
» Weight: 144 Ibs. »= Height: 42".
# Taper of spindle nose: Jacobs #2,
# Full tilting table, turns, tilts, swings 360°,
»~ Base working surface: 8% x 8%
21ﬂmm,'i,
aximum distance spindle to base:
25!& (640mm
4 Maximum distance spindle to table:
19% (490mm).

lOK_PRINGETON, here's §12.50 rf R oM Ch T - "ﬂ'.w“é’#v“
.Iﬂlﬂh r FEE r
Phone: (617) 464. ! Paﬂlflﬂ Freight & Salvage {:U 1
ﬁ’&u
: 12561 SATICOY STREET — DEPT. 148 1
STHEET Morth Hollywood, Calilornia 91605 I
|C|T‘f" STATE ZIP _: :II.III send llml'lll'l'lI Duty Drill l
10 1979 CATALOG of Quality Hand| FUENCE, SO —— 1
| Tooks, $1.00. MC-VISA Welcome| S_ax payment with this ordwe. |
| Give Card No. & Expiration Date; | | | Mame I
I ; I Address I
i ,--}“‘Nlﬁl' TON (-_ I City State _ Zip 1
| :z& if_? : Telephone Number i
14 P.O. Box 2765 Uy Master Charge/Visa — Call toll frea to order:
2 Phone 1-800-421-4411, 149, In Califorai
L ___ Prnceton, Mass. 01541 | e M- Ll specity Model #Eu'uj
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Owver 20 different models
avalable in do-it-yoursell
pre-cut or semi-assembled
fiorm for all levels of shall.
Grandlather, Grandmother,
wall, desk, mantle and more
All solid %" hand-matched
kiln-dined hardwood in wal-
nul, oak, cherry or Honduras
mahogany. iImpored preci-
SN movernents and chimes
Sohd brass chals. Clocks
you'll find challenging to
rmake and al a savings you
can appreciate. 5o, if you're
koghang for the finest clocks
around . . . donl wastie
another manute. Build a
Mason & Sullvan. It's well
worlh the allorn.

Send for our
nerw 48 page
catalogloday,

O Piease sand me yous new color
catakog of bop quakly antidue epro-
duChan ciocks | can budd

O lenciose 50¢ for catalog.

Name

Address

Cay/Slale Zip
Mason & Sallivan Co.

Dept. PMQ, Ostervile, MA 02655

R e i o e e e ol e o e L SR SR

RED WING
'SHOES

work oxfords
on concrete
are at your

Red Wing

Dealer.

The sure cure
for 5 o'clock feet.

N —

NOW YOU'RE REALLY IN HOT WATER

(Continued from page 136)

Make certain that each stave is seated tight-
ly against the adjoining one.

a location is power supply. Your tub will
require 220-volt electricity (and gas, if
your heater is the gas type). You should
plan on using a licensed electrician (and
plumber, if gas) to make the final hook-
ups. It is very important that your installa-
tion conforms to local code and meets sa-
fety requirements. Thus, it makes sense
to call in the professionals for these
steps.

Also, keep in mind that a tub filled with
water is heavy; our 4-ft.-deep by &-ft.-dia.
tub, for example, weighs in at 3000 Ibs.
when filled with water—more when peo-
ple are added.

You can sink the tub into the ground,
but the experts at California Cooperage
advise against it. Their experience shows
that burying a tub can bring on complica-
tions such as dirt contact, drainage, ac-
cess to tub plumbing and location of sup-
port equipment.

Tub assembly

The tub shown on pages 132 and 133
is by California Cooperage. It comes
complete as a kit, with easy-to-follow as-
sembly instructions. Parts are numbered
and the instructions are written step fash-
ion to keep the assembler in sequence.

Generally speaking, the tub plumbing
connections (or the predrilled staves, see

planters wera taken fromrDesign-A-
Deck Plans Kit above. To order, send $4
to California Redwood Assn., Dept. PM
379, 1 Lombard St, San Francisco,

Calif. 94111. Kit includes
plans and a 20-page how-to manual.

206 POPULAR MECHANICS
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i needed, final “spacer” stave is force-fit-
ted between first and last staves.

photos) are installed on the side of the tub
toward the support equipment. The exact
placement of these staves, however, de-
pends on how you decide to arrange the
two seats inside the tub. The easiest
method is to take the seats and lay them
out on the tub bottom, facing them as you
will want them in the finished tub in rela-
tion to their surroundings.

On four-jet models, the stave package
includes four staves predrilled for jets and
two staves drilled near the bottom for tub
outlets. Generally, it is best if the hot re-
turn line from the heater is connected to
the higher jets and the direct return from
the pump goes to the lower jets. The mak-
er says this arrangement gives superior
water circulation and jet action in the
tub.

Once the tub is assembled, enlist the
aid of three or four helpers to carry it to its
final location. Instructions for plumbing
and electrical connections and support
equipment are included in the assembly
booklet.

Total environment

As can be seen in the color photos, our
hot tub is the focal point in a handsome
redwood deck setting. Here are several
points to keep in mind about decks:

W Most ideas for the deck were taken
from the California Redwood Assn.’s De-
sign-A-Deck Kit. Construction methods in
it are simple and no complicated joinery is
called for.

B To save money, our deck is built of
garden-grade redwood, rather than clear
all-heart. The lower-cost grade is a stable
wood that naturally resists warping,
checking and cracking.

B Because the tub shown is built in a
temperate area, designer O'Grady as-
sures that the tightly fitted 2 x 4s (used to
form the butcherblock steps and
benches) work just fine. If you live in an
area subject to frost, however, you should
leave some space between boards for
positive water runoff.

For more information on hot tubs—
models available, costs and so forth—
write to California Cooperage at the ad-
dress shown on page 135. For more infor-
mation on redwood decks, see the De-
sign-A-Deck Kit offer at left. o



service and repan'
Start your own money -

In just a short time, you can be ready
to join one of the fastest growing indus-
tries in Ameérica,..an industry where
qualified men are making from $10,00 (o
$15.00 per howr...and that's just for labor,
Parts, engines and accessories add even
more to the profits,

Because the s.mall engine industry has
grown so quickly, an acute shortage of
gualified Small Engine Professionals exists

throughout the country. In fact, it not
unususl for a good small engine man to be
three to four weeks behind in the summer
and at least a week behind in the winter.
When vou see how many small engines
are in use today, it"s easy (o understand
why gualified men command such high
prices—as much as $17.50 for a simple
tune-up that takes less than an hour!

d’
g

46-million small englnes
are in service today!

That's right =there are over forty-six
million 2-cyele and 4-cyele small engines
in service across the U5 A, That's the
official count from the Engine Service
Assn,, and new engines are being buill at
a rate of one-million per month! With
fully accredited and approved Belsaw

traning, you can soon have the skill and
knowledge 1o make top money servicing

these engines. Homeowners and busi-

nessmen will seek you out and pay you:

well 10 service and repair their lawn-
mowers, tillers, edgers, power rakes,

garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles, genernlors, snow-
blowers, paint spravers..
most endless,

.the list is al-

" No exnerience necessary.
You don’t need to be a “born mechanic’
or have prior experience. IT you can read,
you can master this profitable trade right
at home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — so clear you can'’t go wrong.

fact-filled

'FREE

S

17
FI\&.::‘H Cash in on the

X huge demand for
small engine repair.

Every step of the way.

'fuu receive tradu secrets
and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what 1o charge,
how to get free advertising, where 1o get
supplies wholesale...all the "tricks of
the trade™. . . all the inside facts you need
1o assure success right from the star,

Increased Income

've had abour
8 vears experi-
ence repairing
small engines .. .
but repairs were
anly minor, .. Ln-
til [ started the
Belsaw Course.”

Walter H. Strick
Campball, Calilornis

With our famous ‘learn-by-doing’ train-
ing method, you get practical *hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plies a brand-new 4 HP engine —
all vours te keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this of-
fer to find our how Belsaw training can
give vou the skills vou need to increase
vour income in a high-profit, recession-
proaf business of vour own,

Just fill in and mail coupon below (or
send posicard) to receive full information
and details by return mail, I T TODAY !

BELSAW INSTITUTE OF

SMALL ENGINE REPAIR
§19M Field Bidy., Kansas Cify, MO, 64111

BEAT INFLATION!

Work part time, full time
# right at home - wehelp you

There is NO OBLIGATION and

PLUS.N . mm-Er. m wsm Will ﬂaﬂ—ﬂ'&l‘!
HORSEPOWER I N N - -
4m||m:m EWGINE IE.SIH INSTITUTE, 519M FIELD BUILDING | " B

YOURS TO KANSAS CITY, MISSOURI 64111

m"'-“'”u}g

KEEP! | YES, please send me the FREE booklet that ° I
gives full details about starting my own business in
I Small Engeng Repair. | understand there is no oblagaion I

and thal no salesman will call

Telly hn-u you vu;|uuti.lpI Name = e
traim o be yeur oen boss
in @ prafitable Sparr.llm:
o Fulitime business of
your own FLUS complete City
details on ous 10-Day
MO RISK Trial Offer! g State______ a——
1 N N - -
MARCH 1979
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ports your body evenly and independenily.
/SRR BER
ol A
fo =l By
.-"'---.i-. - P

precedented orihopedic value as a permanant maliress.

utes with any air pum
with nﬂapleruabll
and water. Repair kit included. High Powered Air Pum
AC pump operates from standard electrical cuflet.

purmp operates from auto cigarette lighter. 529.95each.

insl, permanent, red velvetesn alrbed..once
high as 5118.95. Try it for 10 days 8l our expense.
Q_“ satisfied, return it within 10 days for a refund.

ight..Sensual..Adjusts to your comiort. An ex-
perience in rest or play unmatched by any other support
structure. Takes the ssasickness, immobility, and wesght
out of walerbeds, yet offers the same “give and take™ sen-
sation, Two people can sleep on a full, guesn or king size
bed undisturbed by the other's movements. The air coil
constrechion, with multiple controlied air chambers, sup-

The AIR BED is the most revolutionary and luxurious way
to spend a third of your iife. You are genily but firmiy Sup-
ported by 100% air instead of metal springs and siuffing.
Many chircpractors agres the structured Air Bed has un-

Store it on & shell, take it camping, use it in your van, boat,
summer home, on & fieor or in 8 rame. Sunbathe snd flost
on H. All 8" high standard sires: Twin-39"x74", Double-
S4"x 74", Cuesn-50"xB0", King-T4"xB0". Inflates in min-
of cannisier vacuum. (Bed comes
gauge poly vinyl cleans with S08D © e pe0

Do not be confused by inlerior Imitations. This is the §
|
You e

‘(ontemporary

Pleass send me the lollowing AIR BED(S):

[ Twin-23" x 74" (lrem 23389) §48.95
O Full-54" x 74" (item 2354) $50.95
O Cuseen-60" x B0 {item 2360 $7T9.95
[0 Kirvg-T4™ x 807 [em 2374) $99.55

Add 34.95 per bed lor

[ AC Mr Pump [ftem DDO4) 95
C DG Pump-plugs into auto cigaretie lighter.
(tem 0005) $20.85
llinois Residents include 5% sales tex.

| Check or M.O. Enclosed

and insurance.

NEXT MONTH IN PM

8 Across the English Channel
by manpowered aircraft-
who will be first?

® Special report on
imported cars.

® Whatever happened
to civil defense?

® PM’s annual Home
Ideas Guide.

SURSERIFTION SENVICE:
will, upesm recript from bis
rEmrw sl sulaaTiplion wider,
order w0 & (o provide e EBrsl-vepy Gelivery Lo
Service wilhin six L0 Dwsive works. U for soms
o dborer, vom will be promplly eeobid

|
i

Fopuler
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i
ii
i

]
i
i
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- mddress 311 wuch orders e s Bl
Mechanirs, P Baa 1emeid. Tees Mobisrs. lowe 30
Eiwrmbd vota hawe anv oo whll Amal T
pleasd wrile o el Joon Harmie, Cosloener Serwios |
o™ lmr Mechanios, Fo0. Box JiEiE4, s -
Powa SEKAGA. Tebrptesse: @SH-247-5470, $ale of livwa el
demis Call BINEIA2-12TE. To asare auickest  servios,
plesse enciose youer matibng lSle] whes wrillsg o s of
when renEwing voner suhscripdion.

lignewal wrders Dusl be reoeived ol least sight wesis
pricor to eEpirslion U0 aesudre cORlided servioe.

43l
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| O] AmericanExpress [ Mastercharge [ Carte
|

|

|

|
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790 Maple Lane Bensenwille, Il GO106

FUN AND FREEDOM

2Znd MOST IMPORTANT TOOL FOR

Ride away with your own silent excit-
ing electric drive system. New patented
non-polluting Pedalpower installs in
minutes on the front wheel of any
Bike or Trike. Allows easy pedaling
when desired. Over 20,000 sold.
Powered by latest 12-volt batery.
Recharges at home. Ride 100 miles for
a dime. Be independent! Improve
vour health! Enjoy the outdoors! Sim

ple single lever control allows you 10
go where you want to, when you want
to. Rebate plan and Senior Citizen
time payment plan available! MONEY
BACK GUARANTEE. Save $15.00 - call
wll free: B00-257-7955* - or send
today for $15.00 coupon and free illus

trated booklet. Added bonus:
Receive free information on complete
line of Electric Cars, Electric Bikes and

Trikes, General Engines Co.
Save 5286 Mantua Blvd.
$15.00  Sewell, NJ. 08080

*In M., Alaska, or HL - Call Collect: (609) 4680270
208  POPULAR MECHANICS

EVERY WOODWORKING SHOP . ..

VERSATILE

MOLDER-
PLANER
Second only
to asaw...

molds, planes,
rabbets.

FROM $315

® Master Charge
& Bank Amencard

SEND FOR FREE
BROCHURE PM-379

WILLIAMS & HUSSEY MACHINE CORP
Dept. 2E, Milford, New Hampshire 03055

WHAT'S HE DOING!

Making a Conciete
Flower Pot! ...and

SO CAN YOU!

Meke and sell your own =¥
Ornemental Concrete items. ——
Rush 5$5.00 for Book
about Aluminum Molds
with prices and production ftrade secrets
direct from world's largest mald manufacturer.
Over 350 designs to select from.

Send $5.00
Today To >

F. 0. BOX A%9 - HICKDRY, M. C. 28601

Popular Mechanics

P.0. Box 10080, Des Moines, lowa 50350

Please enter WIPM
E ' my subscription

8 (o POPULAR MECHANICS for:
O 1 year $8.97
O 2years $16.97
Payment of § is enclosad.
Bill Me

initial hare

Nams {please print)
Address
City State Tip

Your first copy will be on its-way 1o
in six to twelve weeks. Watch Tor itl

Charge orders subject Lo publisher's acceplande.

{Abowe prices apply im U.S. & Pessessiont oaly. All
olber countries add $56.00 per year).

CHANGING ADDRESS?

If you're planni to move, s& let us
know at least eight weeks ore changing
your address. Attach current address label
and fill in your name and your new address.
This will serve to insure prompt sersica on
your subscription.

Semd old Iabal with your name
snd mew sddruas to:
POPULAR MECHANICS
P.0. Bax 10064, Das Moioes, lowa 50350
or call toll fres BOO-247-5470
(State of lowa residents call BOD-532-1272)

NEW ADDRESS

e

STATE




what's really NEW

It's all in this latest

HEATHKI

in electronics?

HEATHIIT MAIL ORDER CATALOG

e e ey
e

Rt Ddgiemante it g

Have you seen a real
computerized, digital
home weather station...

or a precision electronic

scale for your bathroom...or
advanced educational programs
that let you learn electronics

or automotive maintenance at home...or a to-
tally broadbanded amateur radio transceiver
...0or the world’s only programmable color TV
with fully automatic antenna rotor? If you
haven't, send for a free Heathkit Catalog.

You'll see nearly 400 unique electronic prod-
ucts — the latest technology, the newest fea-
tures, the best values. The kinds of quality
products Heath Company has been offering
for some 60 years! It's fascinating reading. But
the excitement doesn't stop there.

Send for your FREE Catalog Today!

Heathkit products are displayed, sold and serviced
coast-to-coast at Heathkit Electronic Centers (Units
of Schlumberger Products Corporation). See the
white pages of your phone book.

These sophisticated products are
easy to build kits. lllustrated step-
by-step instructions guide you

and detailed explanations help you
learn how the product works from
the inside out. It's fun, easy and

= educational.

So send for your free catalog today. It's the
best way we know to find out what's new in
electronics and have fun doing it!

HEATH Heath Company, Deptl. 017-510
| s Ny Benton Harbor, Michigan 49022

Please send me my FREE Heathkil Catalog.
| am nol currently receiving catalogs
Mame
Address s —

City _

CL-678



ELECTRONIC DICE
{Confinued from page 18)

cement them in place with epoxy.
Only the high-brightness LEDs spec-
ified in the parts list (or equivalent
devices) should be used; regular
LEDs may emit only a feeble glow at
the low current levels used in this
project. Like the other components,
LEDs must be oriented correctly. As
you look into an LED's plastic dome,
you will notice a structure with the
unmistakable shape of an anvil. The
lead connected to this anvil is the
LED's cathode (bar side of the sche-
matic symbol). The other lead is the
anode, represented schematically
by an arrowhead.

When construction is finished,
turn on S1. Press and release S2 sev-
eral times until you establish that
all six die faces light; be patient.
Batteries should last a long time,
but to insure long life, always turn
your circuit off when it's not in use.
For high rollers, alkaline cells are
recommended.

If you press 52 and you get a mish-
mash of designs instead of the nor-
mal six die faces, check the place-
ment of yvour LEDs. Next to the
schematic diagram is a small picto-
rial of just which LED should be

You'll need

to patch a crack

sometime...
DAP

SPACKLING

compound

32610z, (ong quaam) 095U

£ [
R4(HIDDEN) [ -1
ici—

=

RE— -
RE— o
o

e

In this component-side view, note how the various pleces fit onto the finished PC board.
You should wind up with a neat and uncluttered project in a couple of evenings.

placed where. If you are off in your
construction by even the front panel
placement of one LED your die may
still work, but will not display the
familar patterns of everyday dice.
This mistake can be easily fixed.

iz

A

e & e e

Either switch the LEDs around or
rewire to match the schematic.
Good luck—and you will never
again have to worry if the dice are
loaded; just if the batteries are
fresh! ™

/

protect metal surfaces
against rust, use Derusto
Minute Finish Spray. A
rust-inhibitive primer is in

| cracks around tubs, sinks

L and showers, apply Kwik-

! Seal® Tub & Tile Caulk. It
stays white and flexible,

seals around doors and

Aerylic Latex Caulk. This

and when you do...

all you gottaknow is [Jerusto

Thrae other DAP products
for your home. To prime and

the color for extra protection
with every coat. To dress up

seals out moisture, For tight

interior’exterior caulk comes
in ¥ colors to save painting,

so when that day comes, just open a can of DAP
Interior Spackling Compound. Ready-mixed and
ready to use, it spreads evenly and smoothly. Fills fine
line cracks, holes and deep breaks in plaster, wood
and drywall. And because it sands to a feather edge
and takes paint beautifully, DAP Spackling helps you
make neat, invisible repairs in walls and ceiling.

—— =
[ L

"

\

DAP

napag, e

windows, the answer is DAP e T

AR

€@ 1978 DAP Inc.  DAP and Derusto are trademarks of DAP Inc.  DAP Inc., General Offices: Dayton, Ohio 45401 'Subsidiary of Plough, Inc.
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The
Ulitimate
Lockback

The Uncle Henry Bear Paw'
by Schrade

Pivot Post/Lock Bar of Schrade + Steel®
makes the Bear Paw completely rust resistant:
insures the most rigid, durable construction
ever offered in a lockback knife.
The 3% blade of rust resistant Schrade +
Steel opens and closes easier than any other

- lockback.
&HER¥|  The handles are WondaWood? and the
===, bolsters and linings are solid brass. It comes The
with a top-grain, steerhide sheath.

-
Each knife is serialized, and guaranteed against loss for 1 year UItlma‘te

from date of warranty registration,
Guarantee
If you lose it,Uncle Henry
Schrade Cutlery Corp., New York 12428 will replaceit free.




" We've cataloged
and classifiad them
.+ « 8ll you need to
do is ordar!

PM's new edition
of PLANS,
PROJECTS AND
PUBLICATIONS is
a must for every
man. The cost of
50¢ will pay for
itself again and
again,

Send for your
copYy NOw.
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PM LOOKS AT
ROCKWELLS
SANDER-GRINDER

he high-speed belt on this

new workshop marvel can
shape almost any wood, metal or
plastic. Uses range from sharpen-
ing mower blades to polishing
silver. Tilting table locks at pre-
cise angle required. Sander-
grinder, with 80-grit belt, lists for

$79.99.—D.0,
‘-\‘

Idier wheel accessory aids grinding, fin-
ishing of areas like closed circles.

Accessory belts come in fine to coarse
grit. Tool even sharpens tiller blade.

grinding of curves, intricate shapes.

SPECIFICATIONS—SANDER-GRINDER

Modet: 31-326 Sander-grinder

Motor: 120-v., B-amp.

Ball: 1xd2-in. ahamiruem ouide

Spead: 5000 L.p.m,

Maker: Fociossll inemational, Suite 295, 1755 Lynnfisld
Fdl, Memphia, Tenn. 38138




Turn Extra Time Into

Earn 35 w38 an Hour

No

PB”EHE

""ﬁ Ngedﬂd

Extra Income!
youriown

infalmoney-making »
businessiofsyouriownsy -

oharp-All

Sharpen Saws

garden and shop tools .2
for home and industry

Starl Earning FAST—No Experience Necessary.

With Suarr-ALL it's easy to start your own
business. No selling is involved, no inventory.
People bring in their work...you take in year
round CASH Profits and keep 90¢ out of every
dollar you earn. Work sparetime or fulltime

-

{
\u

right at home in your garage, basement or tool
shed. Work the hours you want - FREE Book .
tells how to start your own business even while
working at your regular job, '

Bigp PROFITS In Sharpening.

Every home and business has saws and tools that need
periodic sharpening. There's plenty of business waiting
for the man who can sharpen saws, planer knives, jointer
blades, wood chisels, scissors, pinking shears, snips, lawn-
mowers, axes and other garden, shop and home tools.
SHarp-ALL does ALL these jobs and more. .. quickly, and
at a big profit. You will be sharpening headquarters for
carpenters, builders, lumbervards, factories, home wark-
ghops and hobbyists. .. hundreds of jobs right in your
own neighborhood.

SEND FOR FREE FACTS TODAY!

You risk nothing by accepting this effer to sees how easily you
can turn your spare time inte Big CASH Profits with your awn
Complete Sharpening Shop. Send coupon or
mail postcard for full details on aur exclusive

30-Day FREE Trial Offer!  \\WWETWS

FREE Booklet gives full details — 51‘. “‘m
Send for

Our Free Book tells ““"“
how to start a profit- I !
able, lifetime home ‘:;:;hr.u;: ,:t

obl igation. i

sharpening businass,
how wa halp you grow,

how we'll finance you.

BELSAW SHARP-ALL Co., 719M Field Bidg., K.C., MD 64111

/‘/\_
!
It's EASY To Get Started —No Francﬂ!s!e siﬁfdsm
¥ou don't have 10 invest thousands of ﬂv.'nl.'lar*sl:l Tgmluﬁ et
bus;i“ i g o gmn:ﬂﬂ‘];ng:mu plus the desire
2 men
"“"eam".zaﬁﬁ'?gfﬁfﬁ Fully Mustrated Operalors P-';.aar:uzlnqgﬁ
0 ey it shows s Low 1, i
it wl?:;;ml?:{:knsuzﬁnrhs:!:dz nd. SHARP-ALL Tﬂ;ﬂ: the kind of
bfacl;an job that brings customers bac,h time atter ti

Send for FREE Book “Lifetime Security.” Do It Today !

ACT NOW!

Coupon
Brings
Full Datalls!

There is NO OBLIGATION and
NO SALESMAN Will Call!

No Obligation . .. No Salesman =

et

1 ... BELSAW SHARP-ALL CO. | pust _ I
U focisaw; 719MFieid Bidg. p0%% | coXav 1l
I w~~ Kansas City, MO 64111 1
: Please send my FREE copy of your book :
1 ] "Lifetime Security” and full details on 1
i < your 30-Day Free Trial Offer! -
. -‘:F—-'-F'.'P:ﬂ Hame 1
1 E-:- 1
] i Address |
I City City Stae Zip l
L----------------_------J
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TUNE IN AIRBORNE ACTION
(Continued from page B4

nels speak directly with their home
office to report equipment malfunec-
tiona, tardiness, severe weather,
passenger messages and even such
mundane things as how much food
and liguor were consumed during a
lunch or dinner aloft.

Listeners living near smaller air-
ports or private airstrips usually
keep their dials tuned to the UNI-
COM frequencies of 122.8 or 123.0
mHz. These air-to-ground channels
are used by private pilots taking off,
landing or requesting information
from the ground-based airport oper-

Radic Shack's Patrolman 50 should be
available when you read this. # covers
shortwave and aviation, will retail at $70.

ators, These frequencies also serve
as a giant party-line advisory be-
tween pilots in the sky near the air-
port, to check their positions and in-
tentions.

The air-to-ground eavesdropper
should also be aware of the interna-
tional VHF emergency frequency:
121.5 mHz. This channel is
“guarded” or monitored by all air-
ports worldwide and by most com-
mercial and military aireraft. If
there's a real emergency, and.the pi-
lot can transmit a Mayday, you may
overhear all the action. No extra-
neocus or unnecessary transmissions
are allowed on 121.5 mHz. Even
transmissions made by mistake are
frowned on.

This frequency is also used to lo-
cate downed planes, or aireraft that
may have become lost or disori-
ented. Many FAA/FSS centers-have
very accurate direction finders that
receive the emergency channel. By
asking the lost pilot to make a series
of brief transmissions, two such sta-
tions can triangulate the broadecast
direction to give his exact position
and guide him to a nearby airport.

Federal law now requires all U.5.-
licensed aircraft to carry a small
emergency locator transmitter
{ELT) which, in the event of a crashs
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will automatically transmit a signal
on 121.56 mHz.. Because of the vast
worldwide monitoring network of
the “guard” channel, chances are
that a downed craft can be detected
and located quickly. An ELT is com-
pletely self-contained, with an an-
tenna and long-lasting batteries.
Most are mounted directly in the
aireraft near the tail, and pro-
grammed to go off automatically
upon & severe impact.

Don't expect to hear many milita-
ry aircraft as you tune the VHF fre-
quencies, even though you may live
guite close to an.Army, Navy, Air
Force or Coast Guard base. Al-
though most military aircraft have
VHF radios, they, for reasons of
their own, tend to use a specially as-
signed band of frequencies in the
UHF range. These UHF channels,
just above the American television
band, are not receivable on most ra-
dios.

Getting in on the action

There are at least two dozen rea-
sonably priced receivers capable of
tuning the VHF air-to-ground com-
munications band. It's perfectly le-
gal to eavesdrop and no license is re-
quired for just listening. In other
countries, check local communica-
tions authorities. (One restriction
you should know—you eannot oper-
ate an aircraft-band receiver while
flying aboard a commercial airliner.
The obvious reason is to avoid the
danger of panic that would likely
break out, if a passenger happened
to overhear a distress call being sent
out by hiz own pilot. Even a routine

Regency Electronics makes digital flight
scanner that is touch-programmable to any
of the aviation frequencies. It's $349.

report on approaching turbulence,
or & minor mechanical malfunction
of no real significance, could un-
nerve many uneasy air travelers.
Also, radios operated within an air-
craft could interfere with its com-
munications or navigation sys-
tems.)

Several American and many for-
eign manufacturers include the 108
to 136-mHz aireraft band in their ra-
dios. Many multiband sets not only
tune the VHF air band, but also re-

(Please furn fo page 216)
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Ever wonder where the professionals go for authoritative repair

and maintenance information? They turn
to Motor.

All you need to do a really professional job is the new 1979 edition

of the famous Motor Auto Repair Manual.
In one big comprehensive fact-filled book
there's everything you need to know about
your American-made car...models 1974 to
1979. It's a must for everyone from master
mechanic to the weekend do-it-yourselfer.

Here are just a few of the money-saving features you'll get with

Motor. .. more than 2,800 clear-as-crystal
diagrams and pictures...55,000 essential
service specifications... 225,000 service
and repair facts...more than 300 quick
check specification charts...a big Trouble
Shooting section...detailed tune-up
instructions...and much more. There's
aven an imported car version. Motor
easy-to-use, step-by-step instructions
make every job easy for professional and
amateur alike.

Professionals can't afford to waste time and money. And neither

can you. With Motor you can be sure of
doing the job right...whetherit's a
tune-up, engine rebuilding or just
changing the oil.

Just think, with Motor at your elbow for professional guidance,

maybe you can even earn some money in
your spare time. It's really just like having
a top pro working alongside of you to

get you through those tough spots with
no sweat.

With Motor amateurs really can do a professional job.'Get your

copy today and join us. You'll never
regret it.
Available wherever books are sold.

Motor Auto Repair Manual
The Book the Pro Uses

'man _
automotive
professional.

1 use the
Motor .
Auto Repair
Manual.

How about
you?
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.Hme'sno'betterway
to go motoring
and pedaling too.”

Auto Editor, Popular Mechanics

The Auto Editor of Popular Mechanics
Magazine evaluated the BikeBug as an alternative
to mopeds ... and his cholce was the BikeBug! His
two-page Product Report, (Dec. '77), was based
solely on quality, design and performance. Price
was never a consideration, even though mopeds
cost hundreds of dollars more (Complete raprints
with our frea brochures).

The BikeBug engine and front-wheel-drive
unit bolts in minutes to the front fork of any bike,
from 10-speeders to adult ticycles. It runs up to 24
mph, gets 215 mpg, operates quietly, starts auto-
matically, has a One-Year Warranty, and allows
normal pedaling, even with the engine running .

For superior all-round performance,
regardiass of price, it's the BikeBug. And Popular
Mechanics agrees,

AquaBug International, Inc.

Dep't PM-3 100 Merrick Rd., Rockville Centre, N.Y., 11570 » (516) 536-8217

Mame Please Rush Ma: [0 Free Brachures.

Address. O A BikeBug: 5175, plus $10 Shipping costs.

City [ MASTER CHARGE (] BANKAMERICARD/VISA
State Tip #H Exp.

(MY Residents add tax) [J Check [ Cashier’s Check [J Money Ordier

: 24 inch Band SAW CUTS TO CENTER OF 48 inches
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LI T R R R R R T P T Rttt R Ll : AL-L- STE-EL TuﬂLs:
. DU-ER TOOLS — RUGGED ALL STEEL — : 24 inch Band Saw ...... 199.95
§ BALL BEARING — EXTRA VERSATILITY = 12 inch Band Saw ...... 149.95
sDu-er's 24 inch Band Saw gives the handyman the = 10 x 36" Rugged Lathe
* versatility of an industrial tool at a price he can afford, the s Ball Bearing .......... 89.95
= quality that is demandad by industry. The Band Saw, oneof  § 3 inch Belt Sander

= the best cutting principals for wood, metal or plastic, has | Ball Bearing .......... 24.95
= been limited in use because of the depth of throal. The  * 4 inch Belt Sander
s B-24's Big throal and new drive fealure gives longer blade  *  Ba|l Bearing .......... 39.95
4 lite, cuts metal, wood or plastic. * B8 inch Tilting .#.rbor
: Du-er fools are fabricated of Heavy Gauge Steel, 30years  +  Saw ................. 99.85
* superience developed new engineering leatures with = 10 inch Disc Sander
® ACCUracy, and bal bearings for added quality. Extra features H Table Model ......... . B9.95
s created by manutacturing know how makes Du-er tools 3 1 inch Strip Sander . . ... . 69.95
- avan!ubl& al axceptionally low prices, yel no quality is * Deluxe Stand for all
:mnﬁw&. S Yonly e
+ You can order direct from Factory where thereis no Dealer  * Uhtility Stand ............ 24,
}%i--------l‘:ﬂm ----- bll.l.l'-l--.'-.I:IlI.Ili--.-'.-..'.-'.----i -

* DU-ER TOOLS, 5448 Edina Industrial Bivd., Minneapolis, Minn. 55435.
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A FULL LINE OF RUGGED

TUNE IN AIRBORNE ACTION
{Continued from page 214)

ceive the AM/FM standard broad-
cast frequencies, several shortwave
bands, police, fire, other emergency
channels, and even a special Nation-
al Weather Service channel trans-
mitting continuous forecasts for
your ares. Most radios have a tele-
scoping whip antenna to end the
need for outside installation. Many
solid-state sets operate on regular
house current and off self-contained
batteries. Some units include a de-
girable “squelch” feature, which
quiets the speaker when no trans-
mission is taking place.

Prices vary widely with the mak-
er, but you can get in on aircraft
monitoring for as little as $6.95, with
Lafavette’s Radio Aireraft Convert-
er kit No. TK-1003. This easily as-
sembled device couples without
wires to your standard home or car
AM radio and converts it to tune the
aircraft band. Lafayette and Radio
Shack offer other kits that let you
build a simple radio to tune the air
and police bands. These do-it-your-
self, no-tools-required kits sell for
about $12.95. The reception quality,
however, can be less than in an al-
ready assembled unit.

A more logical step is one of the
many off-the-shelf units, such as Ra-
dio Shack's AM/FM Aviation Jet-
stream Mini Monitor No. 12-608,
Thiscompact unit measures only 414
by 2% by 19& inches, fits easily into a
ghirt pocket and comes complete
with antennas, earphone, carrying
strap and battery. It tunes the air-
craft band and the AM broadeast
band.

In the medium-price range, Radio
Shack, Lafayette and General Elec-
tric have several models. Other
manufacturers, such as Juliette,
Lloyds, Wards and J.C. Penney,
have more. Most sets in this price
range are similar to Radio Shack's
new Patrolman 50 model. This mul-
tiband portable, which should be rel-
eased by the time you read this,
measures 9 by 11 by 3% inches and
tunes everything from standard
broadeasts through the aireraft
band. It also includes the 450-mHz
police band. This unit features a
tone control, adjustable squelch,
headphone jack and carrying han-
dle. It runs on house current or bat-
teries. Two self-contained anten-
nas—one for AM, the other for FM,
VHF and UHF—are included. The
unit, No. 12-776, zells for about $70.

In the high-price range, GE offers
a 10-band portable that's just about
the top in multiband portables. This
model 7-2971 weighs 8 pounds and

(Please tumn fo page 218)



of your own/!

-

In The Evening or on
Weekends in a Business g

For Industry and Homes ! ' _
Every Neighborhood Needs It! &

- b

i g

Sharpening is Big Business . .. a Profira m!

Work part time, full time, right at home. No layoffs. No strikes.

This can be one of the most
important decisions you ever make
Going into business for yourself can be the
most exciling and rewarding decision you're

hikely to make in your lifetime.

Owning your own business brings you a
sense of independence. You're the boss, set-
ting your own work hours. Your own effort
builds the business for yourself and your
family. You can achieve great satisfaction
and profits. if you choose and manage your
business wisely. That’s why so many men,
just like you, are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you to get
started with only a minimum investmenl, re-
quiring little space and effort for a successful
operation. It lets you build and expand as
fast, or as slowly as you like. You pocket
mosl of the money you take in, because there
are exceptionally high profits with no in-
vestment in merchandise.

If you need only $200 or $400 exlIra income
e¢ach month, a sharpening business s 1deal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family can bank on.

As original equipment continues to climb
in cost, owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new. This means more
companies, contractors, carpenters and
home owners are having their old saw blades
and tools resharpened many times, where in
the past, they would have replaced them
with new blades or tools. This is where you
can step in with the much needed service of
sharpening saws and practically any kind of
tool.

Read What These Foley
Shop Owners Say:

Shop will gross $40,000...
... likes being independent

“f worked in various indus-
trial jobs for vears, and always
wondered if I could make
money for someane else, why I
couldn’t do it for myself. So
after losing my regular job, |
opened my Foley sharpening
shop in the basement of my
home. I only had a minimum of
cash ro start with, but Foley
financed the balance. My shop
will pross over 340,000 this
year, and [ like the feeling of
running my own shop withouwt
answering o someone else.””

William Wescott
Willoughby, Ohio 44094

This FREE

BOOKLET
has helped

thousands
Thousands of good men
Il have been inspired by this

fact-filled book into mak-
| ing that first important

step of starting their own
business, It can be yours just for the asking.
Right now, while this is still fresh in your
mind, fill-in the coupon below. We will send
your FREE copy of "‘Opportunities in a
Sharpening Business of Your Own''. There
is absolutely no obligation and there are no
franchise fees in starting your Foley Sharpen-
ing Business.

CLIP OUT AND MAIL THIS COUPON TODAY
If coupon has been removed. just send nowe and address fo;

Manufacturing Company
Eﬂu:h:_nd and 1702 Foley Building
oo ls\;; :q Minneapolis, Minn. 55418
1%e Sop or call Toll Free 1-800-328-7140

{Except in Hawaii or Alaska)
“I'm a consiruc- L8 N & & & & & &0 & & & & & & § N |

tion foreman, 1 Foley Manufacturing Company 1
and my wife is a nurse's aide. 3 1702 Foley Buillding w
Our Foley shop fits in nicely 1 Minneapoiis, Minn. 55418 1
with our regular jobs, and we | [7] ygS, | would like to receive complete details 1
earn extra money. Our sons I ahout how | can easily start a profitable, Foley-
h!{p_ out l0o, 50 ours is a real 1 equipped sharpening shop. Please rush me your |
Samily business. FREE booklet, without any cost or obligation, that g

“I"m still too young to retire, 1 gives me full details on how | can quickly start my own
but when I do I'll have a very ® business,
good business built up. Foley
equipment helps us to do good | yamE
work and brings customers ||
back with more jobs on a regu- § ADDRESS
lar basis... we have a lot of
repeat business the vyear 1 CITY
argund.”’ 1
Victor Kosloskl
Sturgis, Michigan 45091

I STATE ZIP
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TUNE IN AIRBORNE ACTION
(Continued from page 216)

tunes all information and entertain-
ment frequencies, plus police, air-

craft, emergency, weather and even
the CB channels. This $120 luxury
unit is self-contained, has a wvery

large, easy-to-read dial and features

an AFC (Automatic Frequency Con-
trol) eircuit in the FM mode, which
helps maintain tuning stability
without drift.

Sad to say, only one manufacturer

advertisez a scanner that will tune
the 108 to 136-mHz band. Regency

Electronies of 7707 Records St., In-
dianapolis, Ind, 46226 offers a Digi-
tal Flight Scanner capable of moni-
toring any of 10 preprogrammed
frequencies. It works like the popu-
lar emergency-band scanners and
uses no erystals for frequency selee-
tion. It is self-contained with its own
antenna. No battery or portable
operation is provided.

Some listening tips

Remember that, in most cases,
aircraft transmissions will come in
clearer and stronger than ground
stations. This is due to the height of

Helps Shrink

Swe]]iﬁOf
Hemorrhoidal Tissues Due To
Inflammation. Relieves Pain And Itch...

Gives prompt temporary relief in many cases from
hemorrhoidal pain and burning itch in such tissues.

There's an exclusive medication which
actually helps shrink painful swelling
of hemorrhoidal tissues caused by in-
flammation, And in many cases it gives
prompt relief for hours from rectal
itching and pain in such tissues.

Tests by doctors on patients showed,

while it gently relieved such pain, it
also helped reduce swelling of these
tissues,

The medication used in the tests was
FPreparation H® No prescription needed
for Preparation H. Ointment and sup-
positories. Use only as directed,

Indoor/Outdoor
Digital Thermometer

Bullt-in microprocessor. Large, clear LED display. Reads
instantly. For home, office, campar, mobile or motor home,
parden, greanhousa, pool, nursary, sauna, freazer, iIncubator

whirever two lemperatures nesd 1o be watched, Even

E!'.I'ia.ll fluctuations registar

BREAKTHROUGH IN SOLID-STATE THERMOMETRY
Mo thermocouples, glass, dials, scales or springs 1o weaken,

break or drift. Factory-calibratéd, rugged and reliable. 9V
battery. Inside and outside temperatures in Fahrenheit and
Celsius to 1/10 degree. Order TC-2. Send $39.55 plus $2.00
shipping & handling. Or use Mastercharge, VISA or Bank-
tax. Full Year

Americard, Califormia residents add &

Warranty,

0 QUALITY PRODUCTS of SANTA BARBARA
ELECTROMICS DIV.

PERSOMAL
S2TE Halllater Ave.
SaniaBarbara, CA 53111

5B

(BO5) 96T-6092

TWO INDEPENDENT SENSORS
—37F 1o +122F

If you won't think of buying
your clock kit from anyone but
a manufacturer...you to

® We manutachure o wide ossortment of solld,
heavy precision movements now ovalloble di-
ractly lo the clock bullder at manulacturers
prices. @ Immediote delivery from our worg-
nouse, ® Wide selection of dials. Lyre pen-
dulums. Dote mechanism, @ Very low prices on
speciols. @ We also handeoraft axguisite repro-
ductions of the worlds best-designed grunu-
father, grandmother, mantsl and fegulatar clocks

Sand 51. for movemend caolog; 51. for cock colalog

HEINZ JAUCH INC.
US Scenic 58 Box 405
Faimhops, ma 36532/(205) 928-0467.
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Your Own Business: A fumney seeep can clean & chemney
walh The Augusi Wesi® Spuem = ore how . tha asarage
charge = 340 00 Many veseps e malong ove §1 000 pe week'

The August West" System:
Miie susdps w0 Than any othes mathod im
tha pouniry

Sanid b our free hooila . or cald TOLL FREE
wrry man andd ask hor “Tha Acgust Wi Siory ™~
Lt By s ity ol e oy burkevvarial W eani by

800-241-8444

i G 1000 2821300
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the plane above the ground. Its
transmitted signal has a more direct
path to your set's antenna than a
similar signal from a ground-based
station. All transmissions are of
short duration, so there well may be
times when you hear nothing.

If you wish to hear both sides of a
conversation you must tune back
and forth between two frequencies,
The pilot will speak on one, and
ground control on another,

Try several locations for your ra-
dio if signals are weak or garbled.
VHF frequencies are tricky and may
penetrate one room's walls more
easily than another's. Near a win-
dow is usually a good place.

You may wish to also purchase an
air navigational map of vour area.
These charts are available at most
airports or from the government by
mail. They show airports, cities,
navigational radio aids, and list all
presently used VHF and UHF fre-
quencies for each map’s location.

In a matter of just a few hours’ lis-
tening, you'll be an expert in aero-
nautical communications. You'll
also probably be the only one on the
block who will know how far away
the storm eclouds are, what flight
16256 was serving for lunch today
and what the temperature is at
30,000 feet. Happy listening! PM

GLOSSARY OF AIRWAY LINGO

Hera are a few terms and expressions commonly

used by flight controllers and pilots alike.

ATC: Air Traflic Control.

Alrway: Designaled route bebween two points,

Alternate: Place o land if the weather s bad at an
imended landing feld,

Center: ATC facility responsible for controlling the en
route (high-altitude cruising) phase of a flight.

Clearance: Authorization from ATC o proceed with a

flight.

Flight lavel: Altitude in thousands of feel.

Heading: Compass direction in which an alrerafi is
pointed.

Ident or Squawk Ident: Exprassion usually used by
a radar controller whan requesting a pilot 10 enar-
gize an identification feature ol a radar transponder
in the alrcraft.

IFR: Instrument Flight Rules.

ILS: Instrument Landing System, combining two or
mare radio beams guiding a plane to a runway.

In radar contact: Ground controller term indicating
an aircraft has been kdentified on radar,

Mayday: Intemationally recognized distress signal.

Megative: Easily understood “no.”

Omnil: Short for Very High Frequency Omnidirection-
il Radio Range Station. Often called a VOR.

Outer marker; Low-powered radio beacon that
marks the baginning of an ILS system some dis-
tance from the alrport rumvay.

Roger: "Yas, | will comply” or “l understand.”

Traffic: Term used fo indicate other alrcraft.

Transponder: Electronic “black box™ mounted in an
aircraft, which causes a distinctive blip on a
ground-base radar screen,

Transponder code: Specific sequence of numbers
providing coded display on ground-based radar
scresn,

Vector: Heading assigned usually by a radar control-
ler who wishes the aircralt to proceed In a certain

Victor: Term usually foliowed by a set of numbers,
miaaning an airway or highway in the sky.

VFR: Visual Flight Rules.



FREE CAREER BOOKLET

36 Ways'To
Help You Qualify
ForThe Job You Want

Send for a Free Career Booklet, and find out what Career Training in the field of your
choice can do for you—with no obligation to buy anything, now or ever.

T HOME, in your spare time, you can now earn the
College Degree, Career Diploma, or Career
Certificate that you may need at this time to help you
qualify for the job you want. And you are invited to find
out everything you need to know about the Career
Program of your choice=with no obligation to buy
anything, now or ever. )
ust check the Career Program that interests you most
on the attached postpaid card. By return mail,pynu will
receive a free career booklet with facts on the Program
you have selected, .

Your free booklet will also include information on
employment opportunities for the career field of your
choice, as reported by the U.S. Bureau of Labor Statistics
in the Occupational Outlook Handbook for 1976-1977.

In addition, you will receive a free “Demonstration
Lesson” that also lets you see for yourself why
g:ttin the career training you need most may now

easier than you think.

When students enroll in these programs, their
lessons and career training materials are delivered to
their homes—and each lesson includes an “Open
Book™ exam. As the students complete their lessons,
they mail back each exam for review. Correct
answers are checked off, and students are told how
to correct their wrong answers, Then the graded

pers are returned to the students by mail. This

ind of “Open Book” testing—which allows you to
concentrate on learning instead of worrying about
grades—has proven so successful for adults it is now
used in many colleges.

In short, yvour free “Demonstration Lesson™ will
allow you to see for yourself why sraduateu report
that they enjoved independent study for these three
reasons: the freedom to learn at your own pace, in
the privacy of your own home; the convenience of
choosing your own study hours; and the opportunity
to move ahead a step at a time, lesson after lesson,
until you have earned the College Degree, Career
Diploma, or Career Certificate that you may need at
this time to help you qualify for the job you want.

it postpaid card is missing, send your name and address to:

FREE CAREER BOOKLET

Center for Degres Studies = ICS + International Correspondance Schools

SCRANTON, PENNSYLVANIA 18515

The Center for Degree Studies is Accredited by the
Commission on Higher Education for the Middle States
Association of Cnlleqes and Schools—and authorized by
the Department of Education for the Commonwealth of
Pennsylvania to award College Degrees that afford vou
recognition as an Associate in Specialized Business or
Technology. You are eligible for enrollment in the
Center—no matter which City or State you now reside
in—if you have a High School Diploma or Equivalent.

ICS is an Accredited Member of the National Home
Study Council, and authorized to provide career training
leading to Career Diplomas and Career Certificates,
Thus, while it's not poasible for ICS or any other
reputable mllgge or school to guarantee jobs to its
graduates—and employment opportunities differ from
company to cuqlpa;tly and city to mté- u will get the
aame high quality of training that ICS has been noted
for since 18840, So students can enroll with confidence in
ICS, secure in the knowledge that ICS is here to help
them pre Eare for the career field of their choice—no
matter which Career Program they select . . . regardless
of past experience.

L]

When you receive your free career booklet and
free “Demonstration Lesson” in the mail, vou may
want to show them to your employer. Please feel
free to do so. You may also want to advise your
employer that the ICS Industrial Training Division
has special training programs and relationships with
more than 3,000 companies, unions, and government
agencies across the country—including corporations
like Union Carbide, International Paper, 3M,
Bethlehem Steel, 1.8, Steel, ete. And note that if you
decide to enroll in the Career Program of your
choice—if you wish, your employer will be kept
informed of your progress—so that your emplover
can better evaluate your effort and ambition should
vou be in line for a better job, or an increase in
salary, ete,

In short, the attached postpaid card offers 36 Career
FPrograms desi to help yvou qualify for the job you want,
And vou can find out what the Career Program of your
choice can do for yvou—with no obligation to buy anything
NowW OF @Ver.

So just take a moment to check vour Career Program.
Fill in your name and address. And mail the card today.

Your Free Career Booklet and Free “Demonstration
Lesson™ will be mailed to yvou promptly,

MAIL THE ATTACHED CARD

e NO SALESMAN WILL CALL
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T _ only $3w'm

(plus $30 shipping
/handling)

Here's what you get:

Atlas 6-inch Lathe

Has 8 spindle speeds, 6"swing over bed,
6" swing over saddle wings. 19%" between
centers. Spindle tums on Timken tapered
roller bearings. Reversible power longi-
tudinal feed. Lathe is 11" high, 17 %" wide,
34" long. Cuts 8 to 96 threads per inch,
right or left-hand. Comes complete with
graduated compound rest, tool post
assembly, change gears, threading dial,
V-belt, motor pulley, %" bore, two 60°
lathe centers, wrenches.

Three-Jaw, 4" Dia. Chuck
Haolds work. Two sets of self-centering
jaws, wrench,

Cutter Bit Set
Four turning and facing bits, right and

left hand; round nose bit, 60°V-thread bit.
All %he"square.

Faceplate

Four slots hold work, can drive lathe dog.
5%" diameter.

Free Motor

¥-HP, single phase,
1725 rpm, 115V, &' cord.

» No-risk ordering. Return purchase
within 15 days for full refund.
# One year guarantee

— — — — —

Mall To: ATLAS PRESS COMPANY, Dept. X-5
2019 N, Pitcher, Kalamazoo, Mi 49007

Please send me the Atlas 6° Lathe, Three-Jaw Chuck,
Cutter Bit Set, Faceplate and Free Motor. Enclosed |s
my check or money order for $429.00 (including ship-
ping/handling) or charge my order to:

COWisa [ Master Charge

Acct, # Exp. Date
Name
Address
City/State/Zip

[] Send FREE Atiaz Power & Hand Tool Catalog.
Michigan residents add 4% sabes tax.

Awailable Continental U, 5. A. only.
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from long-range patrol rations to
their own artillery—a half-dozen 60-
mm mortars. Ranger battalions—
there are two in the country, one at
Fort Stewart, Ga., and the second at
Fort Lewis, Wash.—are the only
Army units to have the small mor-
tars. ‘

If a country in which the battal-
ions might have to launch deep pen-
etration raids has tanks and other
armored vehicles, the Rangers have
antitank missiles in their arsenal.
The new Dragon type can knock out
any known Soviet armor.

Other standard equipment in-
cludes electronic night vision gog-
gles that turn the blackest night
into daylight, light machine guns
and M-16A grenade launchers. Ev-
ery Ranger also is given a Yetta, an
individualized camouflage net to
drape over his helmet and face, mak-
ing him almost impossible to spot
from the air and ground.

Because new capabilities are vi-
tal, much of the equipment and tac-
tics used by our Rangers are still
secret. But recently, the Army lifted
the curtain to let me spend several
days with the 1st Battalion (Rang-
er), Thth Infantry at Fort Stewart.

Initial briefings were given by Lt.
Col. 1.8, Stringham, battalion com-
manding officer, and his executive
officer, Maj. Robert A. Guy, both of
whom were handpicked for the de-
manding job of leading one of the
Army's two elite battalions. As-
signed as my escort was Headquar-
ters Sgt. James H. Moller. I slept in
his barracks room on an empty cot
belonging to another Ranger away
at an Army school.

Move fast, hit hard, get out

Rangers are light infantry
trained to hit and run. To use them
in conventional encounters is as
wasteful as driving to the supermar-
ket in a Ferrari. Rangers are
trained to hit the enemy at night
where they are least expected; up
seemingly impossible cliffs; to come
ashore on defended beaches so
quietly that only accidental con-
tacts might betray them; to rappel
down from low-hanging helicopters
where it is impracticable for the
choppers to land; or to use their
chutes.

Ranger operations include raids
against deep enemy targets, such as
nuclear storage and missile sites or
against critical airfields or com-
mand centers, or to rescue Ameri-
can POWs or political hostages.
They also might be used to jump into
vital oil fields before defenders real-

ize they are being overwhelmed; to
safeguard threatened American cit-
izens overseas if there are no sea-
borne Marines in the area, and carry
out show-of-force missions to con-
vince a possible enemy we are capa-
ble and willing to hit hard unless a
problem is resolved amicably. Tragi-
cally, had there been time, they
might have been deployed to Jones-
town, Guyana.

To be able to carry out any of these
assignments anywhere they might
be sent, Rangers regularly maneu-
ver in some of the wildest primitive
areas of the world, from the jungles
of Panama to the winter wastes of
Alaska.

Fort Stewart itself, the largest
Army installation east of the Missis-
sippi, could be nicknamed “Old Bog-
gy." Once you leave its built-up ar-
eas, there is little more than forest,
winding rivers and low-lying
swamps to comprise the base's
279,270 acres. Patrolling at nightisa
nightmare when clouds hang low,
since there are no prominent terrain
features to get a fix on.

The toughening begins

Ranger training covers escape
and evasion, usually in pairs or no
more than teams of four, including
exfiltration (which usually is more
dangerous than infiltration because
the enemy has been hurt and is
fighting back). Also, demolition of
roads and bridges; combat swim-
ming; Morse code; hand-to-hand
combat; mountaineering and desert
survival—all this plus the regular
infantry fighting skills.

The day usually starts with rigor-
ous physical training topped off by a
three-to five-mile run at a seven-
minute-per-mile pace...while wear-
ing combat boots,

Companies and units then dis-
perse for mortar firing, river ford-
ing, rope-bridge building, airborne
training, patrolling, and other field
exercises, Field work may run two,
three or four nights at a stretch with
only a bedroll and tarp for sleeping.
If it rains, the Rangers improvise
shelter when they can, and keep
moving when they must. Eventually
their own movement will help dry
their clothing and boots.

Rangers wear camouflage combat
fatigues instead of the standard in-
fantry greens, and were among the
first troops issued M-16A1 rifles
equipped with 30-round magazines
instead of the standard 20 rounds.
Those extra 10 shells per magazine
give them a welcome margin of pow-
er during fire fights,

When pinned down, Ranger units
can call for air support from A-10 at-
tack fighters or Spectre gunships.



The A-10 (see PM, page 102, April
'78) is a twin-engined, heavily ar-
mored ground-support fighter fitted
with an armor-piercing Gatling gun
and assorted tank-killing missiles.
The Spectre is the attack version of
the familiar Hercules C-130 cargo
carrier, loaded with a conglomera-
tion of electronic sensors and weap-
ons. Depending on the model, the
Spectre carries a 105-mm howitzer
or a 40-mm Bofors gun plus two 20-
mm Vulean cannons, and has a
range of several thousand nautical
miles with in-air refueling.

It can orbit a target area at night
observing everything on the ground
through a low-light TV system, in-
frared sensors, lasers and other still
classified scanning apparatus, from
as high as 18,000 feet. As it circles
beyond hearing range in the dark, it
can unleash a hail of killing salvos to
wipe out an entire truck convoy,
shatter strong points or destroy
bridges before an enemy is even
aware of it.

While the rain splattered down,
we watched a Spectre slowly turn
overhead. [ts navigation lights were
on (they would be turned off in com-
bat). The forward observers' radio
suddenly blared, “You have three
jeeps under trees; two quarter-tons
parked to the side; two communica-
tions jeeps up front and 35 men
watching this demonstration.”

The count was right. But they did
fail to spot that I was out of uni-
form—wearing a camouflage shirt
over green fatigue pants. Perhaps
they were being tactful.

They must volunteer

Part of the group later watching
the Spectre drench a selected target
with white phosphorescence and
live fire was a Ranger Indoctrina-
tion Program unit. To join the Rang-
ers, a soldier must first enlist like
everyone else in today's Army. After
basic and individual combat train-
ing, he then volunteers for airborne
training and becomes jump quali-
fied. Only then can he ask for the
Rangers.

Even having accepted the rigors
of airborne duty, young soldiers of-
ten find the bY-day weeks of
around-the-clock Ranger field work,
maneuvers, physical training and
schooling too much to cope with. To
precondition them for those con-
stant demands, the school grounds
them in everything they will be ex-
pected to know, from building a rope
ladder to using a compass at night.

If they last through their nine
monthes indoctrination in the battal-
ion, they become eligible for actual
Ranger School—where the 6'%-day
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If the power fails tonight,

how will you keep from freezing?

New Kero-Sun portable heaters put the warm where you
want it — safely, silently, economically.

With a Kero-Sun porlable kerosene heater, power for emergencies, and for those “cold spots™ year
failures are a lat less scarey for you. Just push the round, too. Find out about Kero-Sun heaters from

heater glowing — and in minutes you have all the

button and your batlery-powered igniter stants the your nearest distributor, listed below.

heal you need Kera-Sun heaters are odor free, re-
guite no chimney venting, and have an automatic
shut-offl for your security in case of tip-over. Greal
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HEATERS

CALIFORNIA

R.G. Herman

14712 Frankiin Avenue
Suite G

Tustin, Ca. 82680

(714) B3B-4651
Tharme-Cal, Inc

510 Catalina Bivd.
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(T14) 222-4524
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Route 44

Lakeville, Conn, 06035
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Middlebury, Conn, D8TE2
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ILLINOIS

B, B. Enterprises
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INDIANA

The Ridge Company
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(218) 234-3143

Wonder Products International
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Greansburg, Indiana 47240
(812) 663-3776

Lee Distributing Co.
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MAINE

Mortheasl Fusl Savers, Inc
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MICHIGAN
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Sandusky, Ohio 44870
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The Ridge Company
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Soulh Bend, Indiana 48613
(218) 234-3143
MINNESOTA

Innovations in Depth
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Duluth, Minnesata S5802
(218) 722-7733

Skillestad Engineering. Inc
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Cannon Falls, Minnesota 55009
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MISSOURI
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Cuba, Missouri 85453
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MONTANA

Solar Dakota
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{TO1) B52-2431

NEW HAMPSHIRE
Northwind Energy Products
a7 Chesinut Streel

Dover, N. H. D3B20

(803) T42-9074

NEW JERSEY

M & B Equipment, Inc
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Lorgmllnu City, N.Y. 10008
(212 721-1388

HEW YORK

M & B Equipmani. Inc
34-23 3181 Sireet

Long island City, N.Y. 10008
(212) T21-1388

W. Griggs Irving

Flat thl:u:HDId

South Kent, Conn. DETES
{203) p27-3198

NORTH CAROLINA

S st e

1 . &r . EX1.
Elkin, N G.H?E)ii

(919} B35-3400

Carawell Diatributing Co
ATS0N. Liberty St
Winston-Salem, N. C. 27108
(919) T&7-7700
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Solar Dakota

Box 1304
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Apex Feod & Supply, Inc
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B & L Distributors
5230 Willowdale Rd.
Urbana, Ohio 43078
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Burris Distributing Co.
2630 Melane Ave
Grove City, Ohio 43123
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Burion Supply Co., Inc
1301 Logan Ave. P, O. Box 828
Youngstown. Ohio 44501
{218) T47-4485

Energy Savings Control
8T W Elm 51

Morwalk, Ohio 44857
(418) 668-8301
Haolcom's

At 2, Box 300

Iranton, Ohlo 45638
(814) 532-9383

Yankee Distributors
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(513) 426-4556
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Jim's Gallery

Box 197, Main Street
Bumnside, Pa. 15721
(A14) B45-2320

Burtan Supply

P. O Box 828

1301 Logan Streat
gstown, Ohio 44501
[218) T47-4485

SOUTH CAROLINA
Carswall Distributing Co
ATEON. Libarty St
Winston-Salem. N. C. 27105
(818 T&T-T700

SOUTH DAKOTA

Solar Dakota

Box 1384

Minot, M. D. SBTO1

(T01) B52-2431
VERMONT

Motheast Fuel Savers, Inc
P. 0. Box 183

MNorth Salem. New York 10560
{@14) 225-B481
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HANDMADE
BY YOU!
wrrkit soos

Enjoy your
backgammon
board more by
veneering It
yoursell. This
kit contains
everything you need to make this
quality board. Board not included.

contemporary
clock by simply
gluing the precut
hardwood pleces.
Kit also includes
face and bat-
tery operated pendulum
movement.

coffee mill kat
Ch
$22.95
d M
b
Simple gluing is all you
need to assemble
this authentic col-
fee mill. Kit includes
cast iron mechan-
iam. Choose from

two hardwood
HIHHH"I.

working supplies
and Infoanaﬂon.

ABDE Backgammaon kit $8.85 ppd
— ASI00 Walnut Clock $34 85
ABADT White Oak.Clock $31.84
Z AR 2 Cherry Colles Mill §22 95
__ AB31] Hard Maple Coffes Mill $20.55
Catalog $1.00 (free wilh order)

Name
Addrass — S
City . Slata iy s
The Box AT3
" 21801 Incusirial Boulevard
" Aogers, Minnesota 55374
Thé néw nama for Minnesola Woodworkers' Supply Co
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Ranger week becomes something to
look back at with longing. If they
stand up to the incessant night
work, the field exercises, the inten-
give training in individual combat,
they ecan sew the Ranger School
patch over the battalion insignia.
They also become eligible for other
Army schools that give them exper-
tise in such eritical skills as the
marking of landing zones, demoli-
tion work, mountaineering and Arc-
tic survival.

To remain a Ranger requires the
highest levels of physical stamina,
often including the ability to endure
pain.

“When we do a night drop, we just
don't know what will happen,” Capt.
Douglas Wise tells me. “I've broken
my kneecap and not realized it until
my leg collapsed the next morning.
I've heard Rangers whisper things
like, ‘1 think I've broken my leg,’ so0
quietly that it's almost impossible to
hear them. We do everything as
though we're in actual combat.”

Ankle and leg injuries are the
most common. But a broken leg of-
fers little respite from training. Pro-
file Phys Ed, as it is called, is held
every morning. Weights and punch-
ing bags are used, and it is common
to see a soldier with a leg cast up to
his knee working out.

As a unit, the 1st Battalion is one
of the most highly educated in the
Army. As one example, 1st Sgt.
Ivan Ivanov would be outstanding
in any unit: An expert in five lan-
guages—Romanian, Russian, Bul-
garian and Serbo-Croatian—he was
with the Special Forces' first combat
unit in Vietnam. He has also at-
tended the German Army Airborne
and Ranger Schools, and is a quali-
fied senior mountaineering and ski-
ing instructor, learning some of his
techniques while he was temporar-
ily attached to the Spanish Guardia
Civil,

Another former member of the
Special Forces is Staff Sgt. William
Donovan. Sergeant Donovan was a
combat medic in Vietnam and then
went on to study at various military
medical schools. For all practical
Jpurposes, he acts as battalion sur-
geon with backup from Maj. Carl
Graves, the 24th Infantry Division

‘gurgeon. Sergeant Donovan de-

veéloped the Profile Physical Train-
ing program designed to keep in-
jured Rangers up to par,

My escort, Sgt. Moller, is typical of
the wyounger Rangers, many of
whom have college degrees or some
college training. He attended Flori-
da State University before enlist-

ing. After Ranger School he guali-
fied as a pathfinder and as a jump
master. After he finishes his current
enlistment, he plans to take a B.S. in
business administration at Florida
State and return to the Army as an
officer,

Other Rangers have much the
same story to tell: Two, three, even
four and five years in college and
then indecision. Once in the service,
they asked for what they are con-
vinced is the most demanding
branch of the infantry.

For them, being a Ranger means
learning to follow standing orders
laid down by Maj. Robert Rogers in
1756. During the French and Indian
War, Rogers raised a company of sol-
diers known as Rogers' Rangers, la-
ter immortalized in Kenneth Rob-
erts’ novel, Northwest Passage.

Rogers' techniques for night oper-
ations influenced Francis Marion,
the Swamp Fox of the Revolution-
ary War, and later John Mosby,
whose Confederate cavalry fought
at night when night fighting was
practically unheard of.

The Ranger idea gathered dust
somewhere in the War Department
until the Marine Corps assigned
Capt. Evans Carlson to China at the
start of the Sino-Japanese War in
1937. He marched with Mao Tse-
Tung's Communist Army on their
2000-mile Long March and was so
impressed by their guerrilla war-
fare capabilities that he organized a
battalion of specialized Marines
known as Carlson's Raiders during
World War I1. It was his unit that
staged a 40-hour raid on Makin Is-
land in the Gilberts and later spear-
headed the landing on Guadalca-
nal.

Carlson's effectiveness, as well as
the successful forays against the
Japanese carried out by Merrill's
Marauders in Burma and accom-
plishments of the British Com-
mandos, enhanced the Ranger con-
cept during World War II. Today's
version of the Rangers did not take
final shape until the late Army Chief
of Staff Creighton Abrams con-
vinced the Pentagon that the coun-
try, as well as the Army, could profit
by maintaining Ranger-qualified
battalions, even in peacetime.

‘Charlie's Angels’

Recently, with the growing con-
cern over possible terrorist acts
against Americans overseas, the
Department of Defense decided to
set up a secret commando unit at
Fort Bragg, N.C., under the com-
mand of Col. Charlie Beckwith. DOD
has bheen close-mouthed about
“Charlie's Angels,” but it is believed

(Please turn fo page 226)
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The best warranty is the one you don‘t have to use.

The leading tool manulacturer would like
you to believe that price is a good indicator
of tool durability. And no wonder: their tools
are the most expensive ones on the market.

Yet in a recent durability test conducted
by an independent lab, our NAPA New Britain®
38" drive ratchet was considerably stronger
than theirs. And considerably less expensive.

The tools shown above are each 1.inch-
pound away from breaking. And although our
tool did eventually break, it did so 395 inch-
pounds alter theirs did. That might mean
the difference between stopping in the

Complete test detalls available upon request,

middle-of a job and stopping at the end.

Of course both tools come with lifetime
warranties. But isn't the best warranty the
one you don't have to use?

And now when you're offered the choice
between their more expensive/less durable
tools and our less expensive/more durable
NAPA New Britain" tools, which ones will
you buy? Good. After all. no one says durable
has to mean expensive.

You'll find a complete selection of durable
NAPA New Britain® tools at your local NAPA

outlet.
NP /ey Bruildin,
HAND TOOLS
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Important News For

BAGKAGHE SUFFERERS!

Momentum?® Tablets are 50% stronger than Doan’s.

Before you take Doan's Fills for-
your muscular backache, remember
this: Momentum Tablets are 50%
stronger than Doan's Pills. That
means Momentum gives you 50%
more pain reliever per dose to
religva

For pain, |nﬂamma1mn. and stiff-
ness of muscular backache, there's

pain and soothe inflammation. It has
a calmative, too, to help relax tension
that can cause muscles to tighten.
Doan's has none. As pain is reduced,
stiffness eases, you move more
freely in minutes.

If you are taking Doan's, you are
not getting all the pain reliever you
get in Momentum Tablets. For relief

no stronger medication you can buy of backache pain, just 2 Momentum

than Momentum Muscular Backache Tablets give you the strongest medi-

Formula. cine possible without a prescription.
Momentum does more than reduce Take only as directed.
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FREE INFORMATION PACKAGE

(800) 821-2280
Drill Your Own Water Well
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the unit includes a number of Spe-
cial Forces, Rangers and other high-
ly trained soldiers with the sophis-
ticated weapons needed to deal with
hijackers and terrorist groups.

The group is currently estimated
at about 60 men, but may eventually
be built up to 200. However, military
experts’ consensus is that it proba-
bly will take up to two years to bring
the team up to the scalpel-like effi-
ciency of the Israeli and German
anti-hijack commandos. Two years,
in other words, to reach “Entebbe
capability.”

All branches have ‘elites’

The Marine Recon Battalions are
the Leathernecks' elite. Recon pa-
trols are made up of eight men able
to live in the pbush for five days at a
stretch., Every man carries 40
pounds of food and equipment, in-
cluding his weapons, ammunition
and grenades. The two radiomen
carry 60 pounds. They know how to
set up radio watches, call in air and
naval gunfire and how to fight and
gurvive in enemy territory. They
also are experienced in using a Spe-
cial Patrol Insert and Extract Rig—
a 120-foot strap rigged from a chop-
per to lift an entire patrol out of an
area under fire.

The Navy's Seals are combination
frogmen, paratroopers and com-
mandos, All are volunteers selected
from highly trained underwater de-
molition teams. They also must be
qualified parachute jumpers and
gkilled in hand-to-hand combat.
Many also are proficient in at least
one foreign language.

The U.S. Air Force Special Opera-
tions School at Hurlburt Field, Fla.,
is the focal point of a number of pro-
grams, including training for special
air-to-ground operations. A special
squadron supports covert and un-
conventional warfare using aireraft
equipped with terrain-following ra-
dar, inertial navigation, air delivery
equipment and the Fulton Recovery
System.

The Fulton ean lift one or two air-
men or up to 500 pounds of equip-
ment from either land or water by
using a helium-filled balloon, and a
nylon lift line. Special protective
suits are worn by the airmen.

Happily, any rivalry between
these elite units other than a
healthy striving for excellence is
nonexistent. Skills and techniques
are shared. Navy instructors help
train Rangers, the Marine Corps
sends its men to joint service schools
and the Air Force puts on tactical
demonstrations for footsloggers. FM



Tilt-Wheel to the rescue!

The “typical American driver.” You can even change the posi-
There's no such thing, because people tion of the wheel while you drive, to
come in all shapes and sizes. Short make long trips more relaxing.
and tall, slim and less than slim. Some General Motors cars also
That's life. And that's where Tilt-Wheel offer Tilt & Telescope Steering. With it,
Steering comes in. It adjusts to accommo- you can move the wheel toward you or
date drivers of various shapes and sizes. away from you, as well as up and down,
First of all, Tilt-Wheel moves up for even greater comfort.
out of the way to help make getting in and Tilt-Wheel Steering is available on all
out easier. Then you simply select the American-built GM cars, light-duty trucks
most comfortable position for you. and vans. Ask for a demonstration.

Saginaw Steering Gear Division - General Motors Corporation
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; 5 Day howme trial.
Send for FREL Color wrma. Trade-ins welcomed,

Cotalogs and Price Lt goiciuction assured,

O —— i ———— -
ave Accordion Conp. of America—Dept. #-39
E:m Ancn Rnl BNS 5535 W Baimont Ave. Chicaga. i1 60641 I
IMPORTER.-TO.YOU SAVINGS Sand FREL CATALOGS and Money Seving I
3 Models — Femoun Makes B
uy ilirect from importer,
Stanidurd or Electronic !nrﬂg
students, teachers, profes-
slonals. Save endeddienian
ufit.

Bullen Madels,
Discount Pricei!

Frices an;

D () Standard and Eseciromic Accortions |
. Hohnar “bullen” Accordions | ] Cordewax I
J Harse e
J Adres e e ] |

HOHNER

_Sila - -

.
o
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BASEMENT TOILET

Flushes up 10 exisling sewer or seplic
lank by powerlul, sell-contaned pump
operated by normal water pressure No
digging wp Noors. Clog resistant, sasily
installed. Make basemenl nlo game K.
room, den, apartment with privaie bath i

Write for free lneralure. Dealer inquungs inviled

DOSS MFG. Dept. J-25 Box 10947, Houslon. Texas TTO18

Make Rubber Stamps for BIG PAY

Heed mare money? Earn §60-578
',i mweok, spare time, ot home mak-
; Ing rubiberstamps for offices, fas-
en, individuale, Hondreds of
., i‘ll}ll‘ll‘.'ll.‘d.l of proapacia—ev-
munﬂﬂ}ﬂhﬂ.&hﬂni’?r QW -
0 specinl &
[T wildresses, nn’t'pau, p:;]ln“ e

e

M snlmpman w
Rubber Siamp Div., 15]

rafes”
3 Jarvis, Degt  K-23C. Chicago 80826

STAINED
GLASS

Bend 5S58¢ for fascinatling
cainlog of kifs, fools, idess,
books and supplies.
BIG STARTER KIT
Only $16.95 ppi.

| ~ WHITTEMORE,

BOX 2065EM, HANOVER, MASS. 02339

LANTERNS
LEARN izl
(olemane, HEATERS
COOLERS
m“' nilﬂ LA Models)
REPAIR TENTS
CONYERSIONS
— Depl, No, PMG BACK PACKS
4115 Novih Brown Avenue 5 000 vudeniy
Seottsdabe, Aritona B3251  grmce J9d4

= HYDRAULIC JACK REPAIRS

Egqmn Whils You Learn In Your Spars Time

Tradtnd @nd qualified mechanics nesdsd NOW 1o tervice
IRaper v hpﬂ"lullmh. Bi0 ppperbanily for ambetiou
men, We show you — in poul bEsemen] o garsge 1o
SArN SpAre [ CHN IR GR EApARding induslny, Dan'i wad,
ACT NOW! Get the facts '

Write for folder No, PM-] aad free bonus offer.

ol =

L [ _Hydraulic Jack Repair Manual Co., Inc.

o ..

B OEOE b STATES (SLAND, M ¥, L0314

LEARN
MEAT CUTTING

Train guickly in 8 shorl weshs ol Toledo

for & hright hature with securily in e viksl

mesl DBusiness. Bi@ pay  fullLime poln—

HAVE & FPROFITABLE MARKET OF TOUR

OWHT Tims payment plas svsilable -

ploma given Job heip Thossends of e
[TrS

comalul umben. OUR S6Lh VEAR! Semd
HOW lor & big aew U FREE caislog. Fo obligeiios, &1,
approved, HATHEEAL DF MEAT CUTTIE, Mo T1-03-
019TT, Dwpi. 8001, 33 N Supswriow, Toledn, Tthis 43804
FOR PLEASURE AMD PROFIT

“PRODUCE AND SELL" — bl how
5 pratuck Bebwhide Qunl ged
whine 1o 38l e
"GPORTSMEN & GAME BREED.
RS CATALOGUE " — compiete
I o bpwe cocid guasl
PUIEMERT = pncd l Gui
afd g
Rewd Fir for Twe Booklers
B0L MFE O, PO BOX K552 SAVANNAN, Gi JM07

O S ——— y
Gosd Incorms — Professnsl Frens. , e
Froa Drtadn. bie slswman will sil, ﬁ,ﬂ:":l“

diAE

T, ITaTE ki1
SCHODL OF FAOFESSIONAL CLDCKEMITHE

H
tuuuu DEFT, FL , FRAMKSTON, T F5HE3
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| NAME THAT T

I OYER 170 TUWES AVAILABLE
FOR YOUR OWH MUSIC BOX CREATION'

S Mgwsmna1s snadabls linam 1018 T2 ssivi fies
I TP [ i ——
e Gussaiesd foi §yiai Biwd B1 00 1o danalug
weith har il |ifusdebin!

WORLD OF WUSIC BOXES
d1] aia 54 Aven, Mew Jeriey B7717 Dapr. B
L L T T T 1T 1T 1°T 1]

TILLS & HOES & SAVES

Low priced, multi-purpose Liller/power hoe,
A joy 0 operate. 30-day home trial, Buy
direct from factory — and save! Ship-
ped prepaid (excep! Alaska, Hawaii).

now far full information.
AUTD WOE, P. 0. Bex Wi2iQ
DePera, Wi 34115,

At Last & New Amazingly Simpls
OAS TURBINE i

JET ENGINE

Bulld fram easy to fellow :

DT YT
. v -

FStrearming Deman': deslops 36 H.P, Ideal praject fac

i e tuden b tific and industri-

L i kil o i e -un'ﬂ“:'lm‘.{nlm milling
atlacmmant, For e an amall recing be. il

wie. Full sipe assembly drawings with oritieal dimens

il @f materials and phetos. Mo 0. 0

Frice $8.00, . 8,0.0,
SAVOY SCIENTIFIC 510 DIk 8t How II‘I'II-.“

BAE

lans,
1

SANTA MOWIGCA. CALIF,

toreycle Mechanic

in cyche shop ar slart Boms butinesa. Leara maler- |
Sead lor sarvey reneit whewing

Learn at

Home! Be a

+SEND Earn ma

tytln ;
tFOR  suceeas ol oo pradestes

n

n

4 FREE FACTS e o1

1 ATdiEss L]

[ ] Eibyp Grane Zip ]

L WOETH AMERICAN SCHOOL OF MOTORCYCLE REPAIR :

L, W0 Cames et P2, NewportBech CA /)
- ]

(- Print For Profit

E | Carde, Stationery, Enveloges. Adv-

- ertising, lnbels, vickets, §.5.L. cards

announcements, greeting, sympathy
PFrayer cards, tajs, oie W maney.
Own s Printl Business

We supply everyibhing direct (rom
factory only. Easily rnfllul'rd rules,
Abso raised printing Hke engraving.
Have homesbog. Adhl Lo income. Sensl
250 for entalogr. KEL PRESSES
T#-BC Meridan, Conn, 6450

Createa

Family Treasure as
Thousands Have
Since 1916

Handerafted by our own
grandlathers, our grandfather
clock kits are semi-assembled,
easy-to-build, of solid %* wal-
nut, cherry, mahogany or oak.
Kits include beveled glass. We
handeraft our spun brass Lady
Florentine and Goddess Diana
Lyre pendulums, Tubular bell
or Westminster rod chimes.

Send $2.50 for 3 plans,
AMERICAN CLASSIC,
SPIRIT OF MOUNT VER-
NON and SPIRIT OF THE
CENTURY, plus full color
literature of all kits and
movements.

KUEMPEL CHIME CLOCK
PM-93

21195 Minnetonka Blvd,,
Excelsior, MN 55331.

Hand painted moon wheels. |

Lightweight snowthrower, such as this one
from Toro, can be stored on garage wall.

Pruper off-season maintenance of
your snowthrower will make the
miseries of next winter less misera-
ble. Use this checklist to be certain
your equipment is stored properly:

1. Drain fuel tank. Then start the
engine to use up remaining fuel in
the carburetor.

2. Wash the exterior of the ma-
chine with a garden hose. Soap can
be used, but avoid solvents.

3. Touch-up paint is available from
your snowthrower dealer and
should be used to prevent rust and
keep snow from sticking,

4. Change the crankcase oil if ap-
plicable. Use oil recommended by
owner's manual.

5. Tighten all loose fasteners. Re-
place damaged or missing parts,

6. Grease and oil all points recom-
mended in manual. Remove the
gparkplug and pour one tablespoon
of engine oil into the sparkplug hole
{two tablespoons for large, 5 to 10-
hp machines). Pull the starter rope
slowly to distribute the oil on the
cylinder walls.

7. Replace the sparkplug with a
new one, properly gapped.

8. Store covered machine in a
clean, dry area. Large machines
should be put on blocks to remove
the weight from the tires.

9. If you've lost your owner's man-
ual, most manufacturers will send a
new one for little or no charge. When
requesting a manual, include serial
and model numbers—taken from
the nameplate, not the engine. ™



NOW—Men and Women Can

SHAPE UP FAST!

New Home Jogger
with Mileage Computer

fantastic price breakthrough
at just

Discover the fast, fun way to get into shape fast. The exclusive mileage
computer lets you see at a glance exactly how far you've run. Use the
fabulous Home Jogger Rain or Shine, day or night. You can even
watch TV as you jog your way down the road to a trimmer, slimmer
figure, bursting with exuberance and enargy. Everyone knows that
jogging has become the number one exercise program in the country
today. But not everyone is able to run the roads . .. not everyone wants
to run in public. Now, you can have the privacy of your own jogging
path, plus an exclusive mileage computer that tells you exactly how far

you've run.

WATCH THE MILES CLICK BY...SEE POUNDS AND INCHES PEEL OFF
Why do Doctors recommend jogﬁing for weight control, fitness, mental
e

alertness and overall good health?

= Jogging burns more calories per minute than any form of 5 ;fa'ﬂ:n BOARD
commaon exercise, JOGGING PAD"
= Jogging is one of nature’s most power- Actually Helps You Run.

tul and effective appetite suppressants.

= Jogging improves circulation which
sharpens mental quickness...and
naturally combats stress, fatigue and
depression.

# Jogging strengthens heart and
lungs...strength you leel in new
energy and vigor.

Shape up in the Privacy of Your Home
It you are like thousands of men and
women who may have “lat themselves
go” a bit in recent years, you might
reasonably feel a little uncomfortable
funning on public roads or tracks, The
HOME JOGGER gives you all the time
and convenience you need to get back
into shape... at your own pace any lime
of day or night in any kind of weather . _.
without a word or glance from anyone.
And remember, the HOME JOGGER
can be good for all ages. A 50 year old
who works out regularly can look and
leel better than many a 20 year old who
does nothing o stay in shape. You'll be
amazed to see how quickly you ?c: from
a quarter of a mile a day to a half mile...
until you find yourself running three,
maybe even five miles a week. And it's
all between you and the mileage counter!

30 DAY FREE TRIAL

MONEY BACK GUARANTEE
Shape up entirely at our expanse! Enjoy the
fun and excitement ol running against the
patented mileage counter for a full 30 days.
If, at the end of that periad, you don'l feal
younger and more alive... If your feeling
of pride in your physical self has not done
a complete furn-around ... If you are not
convinced thal the HOME JOGGER is
evarything we say it is... RETURN IT!!

$1295

Deep cushion tread
gives you a “push
back™ action you fesl
with every siride.
Maost important it ab-
sorbs that hard shocks
that can cause real
problems when run-
mng on hard roads.
Ankles and knees are
pampered with a soft,
cushipning effect that
tones muscles without

WATCH THE MILES CLICK

BY ON YOUR PERSONAL
COMPUTER

It's like a3 new game, The mileage
counter lells you instantly how
much graund you have covered

Works equally well for men and jarring.
women ... of every height. You -
easily converl your stride to Ty

mileage with ane reading of the
computer and one glance at the
conversian chart. You will be amazed
at how far you can fun in just a brie! morming
workout. You'll actually have a good time running against
the cloek . ._at your own pace. Yes, the HOME JOGGER puts
an end to exercise boredom for good. A special personal Progress
chart will give you an amazing record of your daily improvement
while your scale and your mirrar canfirm the resulls

MAIL COUPON TODAY!

—————————— —— —— ——— —

General Mail Corporation, Dept. JOG-57
25 Valley Drive, Greenwich, CT 06830

Please send my Home Jogger with Mileage Computer for the low price of just $12.95, plus
$2 00 shipping and handling ($14.95 tatal). | understand that if | am not totally satisfied, | may

I return the Home Jogger within 30 days for a full and complete refund. l
I L] SPECIAL VALUE—Order 2nd Home Jogger for just $10.00 postpaid. I
Check enclosed $ amount
I Chargeto: [IVISA [IMASTER CHARGE Expiration Date I
I Acct # R I
I Name l
I Address I
| ciy N ____ State._ Zip |

I {Conneclicut residents ploase add T, sales tax)
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High Branch.

TREE SAW

[ =
NOW prune Branches up 1o 30 fest or hagher ST Ak

and easity 1soms the ground. Kew HIGH

BRANCH TREE SAW guickly cumt branches THE ONLY

ithat overkang roof qutters, childres's ploy arem,  “Saw ON :

gardens, etc. NI mone hatssting on hstasdos A BROPE - l||-' f

aders! fi
Simuply itoas ore comirol line owver the heanch 3

you want to cul and pull alieinately o Eath
enad. The Fexsble stoel blade gtk ty culd thipugh
wuen hetty gared limbs. Even sndevcuts bark 18
prevenn pel ing

PA
%

® AMAZING patented 108l eomey
complieie, reedy b0 use
m * Tiwn 26 foot contrd fines
36" flexible vheel cutting blade

CLOSEUF OF BLADE

Protessional mndel sha gvailable with 48 bong Tiexible sheed cutting
llaste wnd I5-Tae1 bong contral lines — 524 95

Sesd check, money ouder, o4 charge with Macier Charnge or Visa
(Imciude card nembee, sxpication date and signabone). —$14 95 |pl
1. shipgongl. Only Conssciicut nesidems pey @bt

SPECIAL OFFER: Drder 7 o more and we pay fos shipping
MAKES A GREAT GIFT! Immediate chipsend. Wail soder 1o

€ & CSALES 11 JANA DRIVE, DEPT. F, WESTON, CT 06883

OUTREACHES AND DUTWORKS ANY POLE SAW!

HOW TO PREPARE SURFACES
(Continued from page 124)

Moisten the entire area and apply
a second coat of patching plaster
flush to the surface.

On woodwork or wood floor, use

avtomatically when phont 15 answersd
wi Pecords both sides of phone Corversation
ol Stops recorder when phane i hung up
hd Thit dewice 1s nDt an answenng Servaie

Super Powsriul
Wireless Mic

hd 10 temes more powsertul than ot mack
Transmits up 12 '» male 1o any FM radio
[Easy o assembie ki 15V batbery inot ncl}

(] Cull [305) T25-1000 or send 31005 + $1.00 shipping per
om0 LS Comp., PO, Box PR-J0S2. Mslourns, FL 22901,
COD's sceepl. For catalog of tranemifien. vote scramblers
and oiher speciaily dems. encioss £2 00 10 LS Corp

Install thiz automatic submersible 1/3 hp.,
115 VAC, 3300 GPM cap. pump yoursel
Shapped com Rlﬂ!hf aseembled @ $5550
each or m Kit form @& §50.50 each. 12
month mited warranty. Send for fres
brochure. Send check or money order fo
ACPCD, 1295 Hamilton, Losain, OH 44052, Ohw res. add 4%
sales tax. Shipped PPD in continental U S.A.

N, WEIGHT LIFTING EQUIPMENT

Complete catalog of ower 90 items
used by strong men, body builders
and athletes to develop strength and
muscles.
Send 35¢ today for your copy
WEIGHT LIFTINE EQUIPMENT
P.0. Bex §62 Helyoke, Ma. 01040

USE ZIP
CODES WHEN
ANSWERING

ADS
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ERIZ AR P

Remove small areas of one or two lay-
ers of wallpaper with a liquid wallpaper
remover. Apply liberally to surface with
a low-pressure sprayer, paint roller or
brush. Caution: Protect surrounding
surfaces from the remover.

Use a specially designed 4V:-in.-wide
wallpaper shaver ool to remove paper.
It holds a replaceable, razor-sharp
blade in a steel handle. Start paper
removal at base of wall and push tool

at an upward angle into the wallpaper.
Painting over paper?

Painting over wallpaper may seem
expedient today, but it will make the
paper more difficult to remove in the
future. The best way to prepare a
papered wall for painting is to remove
the wallcovering completely. For large
areas, rent a wallpaper steamer. After-
ward, use a no-rinse detergent to
clean off the remaining paste and bits
of old paper.

If you decide to paint over your
wallpaper or vinyl wallcovering, first
test-paint a small area to see if colors
bleed through or if the paper loosens
or lifts. If either happens, don't take a
chance. Remove the paper. If you're
satisfied it's safe to proceed, apply
the correct tinted primer first. Use an
alkyd or latex paint to prime wallpa-
per, depending on which paint you'll
be wusing for the top coat. Prime
smooth vinyl fabric wallcoverings with
alkyd primer or flat alkyd paint. Apply
a latex prime coat over smooth vinyl
wallcoverings with printed designs.
Or you may use a pigmented shellac
sealer like Vim, Bin or Enamelac.

wood filler or wood plastic in nail
holes and over scratches or gouges
that go deeper than the old finigh.
Overfill the wvoid slightly with a
putty knife. When dry, sand flush.

Patches in plaster, drywall or
wood should be sealed to equalize
rates of absorption between the
patched area and the existing sur-
face. Thiz will prevent dull spots
that might otherwise show up in the
top coat. Either shellae, pigmented
shellac or a suitable primer will seal
pores in patching material,

Patch holes and ecracks in conm-
crete before painting with a hy-
draulic cement like UGL's Drylok
Fast Plug. Loose, broken mortar
must be removed before patching.

Last steps before painting

Even the best-quality paint won't
adhere well to ecrayon graffiti, tape
adhesive or greasy, waxy or sooty
surfaces. Wash dirty plaster or dry-
wall surfaces with TSP (trisodium
phosphate), starting with the ceil-
ing. Then, beginning at the bottom,
wash the walls. Use household
bleach to remove mildew. Ringe,
using a sponge and clean water,

On wood surfaces, use turpentine
or a commercial wax remover and
clean rags to remove old layers of
wax, Next, wash the surface with a
mild soap and lukewarm water solu-
tion. Work with only a small amount
of water, and wipe dry immediately
with a elean, absorbent cloth.

Metal cabinets, radiator covers,
railings and the like should also be
stripped clean of wax and dirt with
turps. Roughen glossy areas on
enameled metal sorfaces with
sandpaper to provide a better sur-
face for paint adhesion. Wipe up all
dust before refinishing.

Unfinished masonry or concrete
surfaces should also be washed
with TSP to remove oil or other
contaminants before painting. If ef-
florescence (chalklike salt deposits)
iz a problem, scrub the area with a
stiff brush and a 10- to 20-percent
muriatic acid and water solution.

Commercially prepared acid
treatments like Sears’ Concrete
Cleaner and Etcher or UGL's Dry-
lok Etch not only clean surface
chalkiness, but also etch or minutely
texture the surface to assure a
better bond with the paint. Follow
directions to the letter when using
an etcher—acid can burn skin.
Wear chemical splashproof safety
goggles, acid-resistant gloves and
old boots. After a thorough rinsing
and drying, apply a surface condi-
tioner, like UGL's Drylok Sealer
{(for walls) or its Clear Concrete
Protector (for floors) to prevent
continued efflorescence. M



mazing Electric Paint Pistol

Gives Smooth, Even, Professional Results

of $120 Paint Sprayer for Only $29.95!
D

Stroke adjustment
knob—to adjust for
variaus liquigs
being sprayed.

Heawy-duty, spark-
free, reciprocating
maotor, Direct
action, no power
loss

Fast action trigger
for instant control

Heawy-duty cord

Removable nozzie
with genuine
sapphire onfice

Sturdy, rustproof
thermoset plastic
housing

easy to fill and

Unbreakable wide-
mouth 24-0z7. jar—

PAINTS A SWATH
300% AS WIDE AS
A 6' BRUSH

!

MNow you can anjoy the pro-
fessional look of spray paint-
ing at a reasonable price.
Yes, can gwn the amaz-
ing new fine-spray electric
Paint Pistol from the airess

wonder that gives the profes- |Ordinary SprayGun

sional resulls of expensive | Mist and leather.

sprayers, lor only $29.95. H:’g::.‘;?’ cloth
Whatever kind of thinnabile ng-

paint you use, whether it's oil

paint, stain, lacquer, varnish

or even thinnable latex, you

can get beautilul paint jobs | airges Action

ar after year after year for
@58 than you might pay a
professional painter to do
just a handiul of paint jobs

No Bumps. No Streaks. No Brushmarks.

You have 1o see lhe prolessional look the Paint
Pistol gives your paintables to believe it. It gives
avarything the cream-smoath look, the showroom
gleam you'd expect only from a pro.

There are ne bumps. No streaks. No brush-
marks. No uneven, thick and thin arsas. The fine

Precisa paltarn
For minimum ol
leathering and
misting

clean

spray of the Paint Pistol gives every square inch a
just-like-new look you'll be truly proud of,

With the Paint Pistol even beginnars paint like

os. Infact, it's so easy and enjoyable to paint the

aint Pistol way, you may find the Huck Finns in
:’:ur family begging to do your painting chores!

U just pull the trigger and oul comes a new chair,
a new lable, a new toy wagon—in minutes! No
covering up everything in the room, No hours of
boring brushwork or back-tiring roller work. No
restroking the same area over and over, wasting

aint, work, and time. Its push-bution aasy and
ast, The Paimt Pistol's fine spray penetrates rough
surfaces, Gels into crevices brushes and rollers
don't, such as in wicker. Makes your furniture’s
“complexion” flawless
Compact, Portable, Welghs Only 2 Lbs.

And even though the Paint Pistol costs you
nearly a hundred dollars less than a fancy com-
pressad air spray. It has several advantages over
the |atier.

Indoors or out, it eflectivaly cuts drift and over-
spray. You need far less preparation. You dont
have to lug a heavy compressor around —its built-
in, mighty midget electric pump supplies all the

AIRLESS ELECTRONIC WIZARD

)

MEELTICIDES
e

m-i"’h#
i ¥
A
o ,',?*
& &
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It's a pest pistol, toa! Shoots
howse and ganden pests dead,
Profecis those beavtiful
fhowers. Pratects vegetables

... Saves food maoney
Destroyes mosquitoss, flies,
ants, roaches, elc,, 0.

Protects clothing from maths
and mildew, decrdorites

clathing and closets. Clathes
cost a lot these days. Protect
them this easy way. You save

@ bol ower spray-can mathods.

©The John Slurges House, 187TE

Disinfects rooms and
furnitre. Cuile aside from
the suffenng, why risk letting
infectious disease spread
through your Family with
miediCal costs what they ane?
Let the Pamnt Pistol be your
guardian.

The Paint Pistol sprays “em .
all. It makes itsell so useful, I Print Name __
Shves 30 msch work and I
mianey, youll bess the diy Address —
you Sent the Ccoupon bebow. [t I I
can easily pay for itself many City i
Tirmes Oyer
State __ _Zip

Sprays an 18 -wide swath, almost as
tas! as you can move the Paint Pislol=
leds you cower 100 sq, A In minutes—
evanly, wihou! brush sirokas!

pressure you need. The whole sprayer weighs
only 2 [bs,, 50 it's child's play to carry it right to the
job. And its compact size (its only & x &' x 5") and
the convenient hook makes storing it & cinch.
The Paint Pistol eliminates the hazards of com-
pressed air sprays and of at least ona other airless
sprayer thal's over twice its price. Iis low pressure
presents no safety problem. And the molor |s
spark-frea, surely an important consideration,
To Clean, Just Dunk The Pump And Shoot.
With the Paint Pistol, 100, you can save an ap-
praciable amaount of munnT on paint compared o
a brush, and thera's simply no comparison with
spray can paints—the savings are tremandous.
One of the many reasons for this product’s trou-
ble-free operation is the ganuine sapphire orifice
in the mozzle, Just as jewals in a watch pravent
wear, this sapphire prolects the nozzie from the
abrasive action of the paint, providing leng wear
and helping the Paint Pistol retain its even spray

Y
RO HOMSCYSEEER
A% Aiveraide Ave. Wasigart, CT Gl

e wee AUSH NO-RISK ORDER COUPON == —‘
I The John Sturges House, Inc., Depl. PPA-1TA

| 49 Riverside Avenue, Westport, CT 06880 I
l Please rush ... Paint Pistol(s) @ $29.95 ea., l
SAVE! Two for $85.00.

I Sorry, no C.0.D.'s. Add $2.00 handling for each: l
I (Conn. residents add sales tax.) I
| enclose O check O money order for $_

I CHARGE: O BankAmericard [ American Express I
| O Diner's ClubC Carte Blanche O Master Charge |
| ntervank Mo, Exp.Date___
|

I

|

Card No. ___

Signature

L-_--_



THE
Bargain

Hunter [— |

SAVE up to 90%
GOVT SURPLUS

—=  Serples and olher bargaing galore!
Industrial, mig, masine, aircraft,

FREE SANDING BELTS

Ot J4th Annsaal Catal

B501 Sieiler D Da

MHamea

Buto, hardware. A mus! for habbyist,
mechanic, handyman, ouldosrsman
6. Semd 50¢
today (or 31 for extra fast delivery).

ot FRTR
PO, Bax 3737, Culvas City, CA $0230

Address

Ciky.

Slale. Zip

spacify size.
Prompt delivery from stock

eter log for easy cutting —
plus $1.75 shipping charge.

4300 Prospect Street

Prospect
Indianapolis, Indiana 46203

Guality saw buck, holds up to 10" diam-
folds for easy
storing. Reg.—%12.95. Now only $8.95

Indiana resicentead 4% S-iIIH tax.
nternationa

CHECK OR MONEY ORDER ONLY
Add $1.50 for shipping and handling

DIRECT FROM THE MANUFACTURER
(Manufactured at 642 Morth Eighth Streel, Reading, PA.)

& FREE sanding belts will be included with your order ol one dozen or mora_All belts are doth
backed first quality. Made from tough aluminum oxide abrasive to give longest lile on any
material sanded. Our slectronic presses make smaoath bump-free splices. Assoned gt sizes or

PA residents add 6% tax O 1"x 42" — % 7.25/doz
[l 1% x 44 - 7.25idoz
O Fx18° — 8.75idaz
Name E g X Ei!m = 9 25idoz
X f - 9.25/doz
Addrass O 3"x 24" - 9.25/doz
) O 3 x2r = 9.25idoz
City, State & Zip O 4"x 21° - 11.25/doz
O 4 x 2% — 11.25/doz
g 4" x 2‘5& = 11.45/doz

FITERTE. | J— 12,
INDUSTRIAL ABRASIVES CO. D =  heeas
P.O. Box 1252 PM O 4"x52%" — 1310/ doz
Reading, Pennsylvania 19603 O 6" x 48" —  13.10/% doz

[HE BUTTON BUSINESS compLere system

CAN BE A
GREAT
SIDELINE
WITH THE

BADGE-A-MINIT™

égl )
5%
£ s

SYSTEM. ..

{ere's the amazing tool that lets
ou make plastic-protected, met-
| pin-back badges and buttons
nstantly, at home, for fairs, re-
inions, local events, school and
lub activities. Great for local

lections, for business promotions, or just for fun. Discover ''BADGE-

*OWER'": power to persuade, promote, or create sympathy for your cause.

Jadge parts cost just pennies, finished buttons sell for much more. The

utton business can be a great
ideline for an enterprising son or
Jaughter, too. Dozens of uses.
end for free facts.

TaN\\Cf VT N\
ET FREE SAMPLE BUTTON AND
FULLY ILLUSTRATED DETAILS

SN AN NN/

he BADGE-A-MINIT system includes steel and

berglass reinforced Lexan plastic hand die press, I

igh impact color coded die set. 12 badge shells,

2 pin-back parts, 12 pastel perform:d message

iscey12 plastic protective circular discs and color- l CITY

ul literature on all BADGE-A-MIMIT, Ltd. acces-
ories plus fully illustrated operating instructions.

. ..
BADGE-A-MINIT, Ltd., Dept. PM-39, Box 618,

l,tnrir. Industrial Park, La Salle, illinois 61301

| Yes, send me a free sample button and ful Iy Hlustrated
detzni
[ 'm convinced. Rush me the complete system. ['ve en-
closed §$19.95 (check or money order) plus $1.75 for post-
ape and 5% sales tax for lllingis residents, Or use my
credit card indicated below.
1 VISA (Bank AmeriCard) [ Master Charge
[ Diners Club 0 American Express [ Carte Blanche
Credit Card # Exp Date
Inter Bank #
NAME
ADDRESS

STATE il

SIGNATURE

UNCONDITIONAL MONEY BACK GUARANTEE
T T )

Ll-----

1. PM

e Ly

address

city siote

up

MAIL THIS COUPON
AND WE'LL SEND
YOU THE BEST
SPEAKER CATALOG
YOU EVER READ!

Mo kidding. Speakerlab's catalog tock longer
to write than some of our competitors have
been in business. In fact, we created an industry
by’ bul]dln%grem kits so you can atiord great
speakers ur catalog is an invaluable
manual of speaker function
and design. And, it will
introduce you to thadinest
speaker kits made
anywhere...with the
} gtrongest money-back
guarantee. Find out for
yoursell.. FREE. FREE

that is. Mail the coupon now.

lafe
pd. |-PM, 735 N. Northdake Wea
Sﬂuule WA 36103 ¥




Drive this car Free!

B rha #nwy of all your beends, Beat inflofion! Barn hundreds—
wven thausandy of deffars’ Awts vhown obave i1 juil one of man
thon 80 uniquae Full-size spaets oo you 0o n swn. Bead all cbaut
them im KIT CARS. Learn hew sowy it i e cosembles on

il

PENLIE rBME & your ipand Hene. el coul
lwss tham o used soamemy impast. Orive il lae pean —then sl it for
huge peofire. Better ihan drivieg fae Fres!

This Geamt Buypen Guide ond Supercatoleg features all the modah
and monulosiuesnn, Complete oeticles, phetes, prices ond
omparisans. Ses all rhe Antiques. Clossios. Replioan, Gull-
wimgs. Vons, Bede Buggies ond Beodiiens = this 150 poge
dnmund Send for yawr Tedoy!

Send Paymeni To:
AUTO LOGIC, INC,
P.O. Box 2073 PM-33
Wilmington, DE 19899

Check Box Desired
O 55 {postpaid) 1 Yr. Subscription
O 510 (postpaid) 2 Yr. Subscriplion
[ 52 extra, Aush and Foreign Orders

:'In- 3 state ~mp
14 Day Money Refund If Mol Complataly Satisfied
Ao Logee @ PO Dex 2073 & 1208 Tulone o Wilm. DE 19699

e o o o

SNAP-(OVER-HOLDER

FOR GARBAGE CANS

Put the lid dowri
on headacgmbh;; of ﬁlblg;j .
messy e a t can covers wi
the new ented SNAP-COVER-
HOLDER. e of sturdy, all steel
construction. with two spnng loaded
E-nsitinn:.-—npen and closed, this device
eeps can covers where they should
be—on top of your cans, not on the
street. It's easy to mount, easy to open,
and extends the life of any can. Why not
put the lid down on garbage troubles
forever.
THIS IS YOUR SHIPPING LABEL
SMNAP-COVER-HOLDER
FP.O. Box 6 Rosedale, MY 11422 I

Snap-Cover-

Please send me
Holders at total price of _____
plus $1.50 PER ORDER postage and
haﬁdllﬂg N Y. Rewdenis add % Tax

0 One—$295 O Two—%545
I O Four—3%3.95 l

Mame fabe o e T s

Address -

City ____ State . Fip_

START YOUR CAR

Siarts your car in saconds

Mo walling lor siow charging

Up to 250 Ampa at 12vde from 120v
outlet....More than anough power

o star your car

Lightweight and compact so ovan the

ladies can usa i1

Sold by mail arder only $54.50 plus $2.75 a/h
Send check or money order fo:

GREAT PLAINS PRODUCT CO.
P.O. Box 82632
Oklahoma City, Ok 73148

TUNE YOUR GUITAR

Thi= new invention is ideal for every guilarnst bezan
ner or pralessional .‘il:chnmi-lm tumed reeds make

exact tunmg a snap. Just clamp onto vear guitar
then sdjuast the strings. When the r paich is
reached, the corresponding reed wibrates. Just as
eaiy a5 that! Ideal for
bands or combes Tures

all ipstruments to exactly
same pitely

$8.9% plus sl
shipping ard hardling
Money back guarsntes

ED SALE Studio 834-C, Grand Island, Fla. 32735

USE ZIP CODE
WHEN ANSWERING

Whether your goal is to build your own home
. - . tarve a career in building construction
. . . 0r do major remodeling . . ~we can help
you get started.

We provide a unique study program in
Building Construction, designed for the inde-
plundduﬂnl man. Practical training kits are in-
cluded,

In addition, select from over 100 complete
sets of plans to build your own home!

TRAIN AT HOME . . .

WRITE FOR FREE INFORMATION

*Building Construction

Air Conditioning, Refrigeration & Heating
Automation Electronics 1" Automotive Mechanics
H Bookkeeping & General Accounting

Codor Television Electronkcs
[*Oratting [ Motorcycle Mechanics
L] small Engine Equipment Mechanics
*APPROVED FOR VETERAN TRAINING A

| COMMERCIAL TRADES INSTITUTE /,

A& Cormespondence Inslilution

6201 W, Howard 51.. Chicago, IL 60648
Hame —
Address
cay
i Saate T

| PM03SBC Phone L Vieterans Check Here.

——————————————— i —— —— — -

L]

I
gL
10
|

1]
I

——————— — —

s N

“You can have
a happier life
—excellent income
—perform a service
everyone needs

—work part time
or full time”

Francis von Schrader
President

= T
UPHOLSTERY DETERGER CARPET DETERGER

This is no ordinary business opportunity. It
offers you an income you may have thought
impossible—abusinessthatkeeps growing.
With Von Schrader Machines you provide a
service everyone needs—cleaning of car-
pet or upholstery or walls. Every home and
building are potential customers. The
equipment you use is the finest (1) Von
Schrader Carpet Deterger gives deep-level
cleaning to carpet, (2) Von Schrader Up-
holstery Deterger cleans fabrics beauti-
fully; (3) Von Schrader Wall Deterger (not
shownabove)cleans walls much faster than
by hand. Start with just one machine, if you
wish. Then, as vour business grows, you
may want to add the other two and thus of-
fer a complete cleaning service. You own
yvour equipment—no fees, royalties, con-
tracts. You keap all you earn, Work full time
or part time. Your investment? It's so small
you'll find it hard to believe. What's more,
we help you every step of the way, just as
we've helped thousands of other Von
dSchral:laf Associates to financial indepen-
ence.

Free Booklet and Record
give you full information

Get the facts about your
future in on-location clean-
ing. See how well Von
Schrader Machines are built,
e how easy they operate.
Extra! Special Recorded
Message from Francis
von Schrader to you

| included.

Call Toll Free 1-800-558-2484
{except in Wisconsin, Alaska, Hawaii)
Call anytime—day or night
If you prefer—use coupon

.

] []
1 1
' Uon i
I |09 Piace, Racine, Wisconsin 53403 I
I Piease send compiete infarmation on Von 1
: Schrader Machines. (Mo salesman will call | :
I Mame ]
1 [Pleass PRINT) 1
: Address =
1 City 1
1 1
) - State Zin ]
I--------------------------.
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Build this beautiful

Monlerey Dome's geodesic shefl package can be easily
assemblad Dy ONe of wo peaple m a lew days with
ordinary household tools. Our urgue, pakenied sysiem
15 @ dramanc breakirough = makes home Consincion
a snap Mo Skils NECEsSaEry

Your Monteray Dome home will S you up 1o 60% of
building cosis over 8 comvenhonal home. yel meets o
SUTpasses all buldng codes. 1 will 30 Save you up o
50%% or more on haabng and coolng costs. hany home
packages are avakabée ranging from 700 1o 4500
souare fest

Send for our all-new, color
Cataing and Pians Book -
66 faci-filed pages of

3 M excitng, afordable homes
Wit ioday

r ==
r':easemhm.mmiéﬁpaqeh.ﬁ-maﬂﬂﬂuﬂ
I MMMIFHW;HM I
Algs gend me the Monlerey Domes Assembly
Mamnual for a7 aximions 55 00

- i
jj - v
£ITY, STATE. TP

I Mail to: Monterey Domes, Depl. 151 I
P.D. Box 5621, Riverside, CA 82517

LEARN
AIR
2 CONDITIONING,

| REFRIGERATION
'AND HEATING

There is greal o nity, income and se-
curity for the technician trained in this field.

We provide a unique study program, de-
signed for the independent person. Practical
training kils are included. In addition you will
build a complete refrigeration system.

TRAIN AT HOME . . .
WRITE FOR FREE INFORMATION

| Tair Conditioning, Refrigeration & Heating

OTHER COURSES AVAILABLE

["Automation Electronics | ["Automotive Mechanics
["Color Telewsion Electronscs | "Drafting

| "Busiding Construction | | Molorcycle Mechanics

| Bookkeeping & General Accounting

[ ] Small Engine Equipment Mechanics
‘APPROVED FOR VETERAN TRAINING |,
COMMERCIAL TRADES INSTITUTE m

A Conmpondenis BRITEhBR
6201 W Howard 5t., Chicago, IL 60648

T ———

Name Age
Address

City

State Tip

FUC3IAL Phone [ Veterans Check Here

- -

monsisit UPHOLSTERY

AT HOME! SPARE OR FULL TIME .

‘ + MEN & WOMEN ALL AGES! Send for
- -‘-';-' Tree ok on fearmning to reupholster chairs,
1 = divans, feotstosls, all fumniture for BIG MONEY
Sy i im spare of full time. Ne eaperience needed,

= “ W no age of educational limits. We show you how
BOOR) T orovide EVERYTHING needed to start: (1)

Home training covering all phases. (Z) af tooks and 3 big
fumiture kits for practice. (3). .2l supplies frames and material

o bailld 5300 worth of furmiture, to leep or sell. Write Por
big free upholstery career book. Mo obligation, mo salesman will
call. MODERN U

PHOLSTERY |
412 5. Lyon 5L, Depl CGF , Sania Ana, CA 82701

&% OFFERS A NEW nance oF
- MINERAL/METAL DETECTORS
Call Tall Free B[IJ--I-I-?-—ITW

[in ILLColl
f;«l F)B00-322
‘White's Elactronics, Inc

; 2B
( i - Q‘-“b
1001 PLEASAMT WALLEY BD. . ’
SWEET HOME, OREGOMN ¥7386
! HARDWOOD VENEERS
KR E‘E & LUMBER CATALOG

nrl-l.hu wli"l raresl venseri and
at reasen leea. B

wiarisr offers. BAV r‘ﬂrﬂun‘rt
BOB MORGAN WOOD, Dept. POTKBT
1123 Bardstown Rd., Loulwrille, Ky. 30204

|

- I

m‘l LU I

: I
|

d

BUMPER—MAGIC
ro. BOx 2xve (G)
TAMPA, FLA. 33822

SMMPLE, CHEAP, PORTASLE
AMT MESSAGE W MBETES
sempFoR FREE DETAILS

RICKA DUO-WHEEL CONVERSION

KIT AND FIBERGLASS FENDERS

New wide tire adap-
ters & fenders to fit
maost mini - ¥z, % &
1 ton trucks. Simple
polt on installation.
Increases traction,
tire capacity & life.

The ultimale in safely protection for your family

RICKA MFG. @
(B

DEPT. RFM-3
UY STAINED GLASS SUPPLIES )

(]
="

Pequot Lakes, MN 56472

Daginme:.
exciting i mm: 5170
1 W or your

c

ORAMN-SHOLES
509 E 2ne 51, mmnm—mm:r
161 TI268- 3780

MAKE TIFFANY-TYPE LAMPS

Enjoy fudl whwined ghow cefimg weth s new pobesied spehee
Hh—nua—n-l.l—-,i———l-u.l_“-_"u

List
Prica
§2600

Price. 5184

COMpLBer
oy enEszed Scannat wan
Fur e eSS e pacds, y-:n..

SUPETHISE M SPA0E &
brings the wersabity of a lota
anyones  reach By "Mﬂ'ﬁ;’
Can recess iy one of 15, S?nwmmm
wviCE @nhd amatew bands You can search hrough entee
bands o0 an actee frequency. Yiou can continue 10 seanch
o Shop and sione the e i whsch will ba autormal-
icaly displayed in the LED readoud The oespiay will
mrﬂm)-ﬂnd?ﬂ#&r‘ s, AN Channel Lockouts,

ammeng erfory and Scan funcison stabus. The
covers X0 10 50 mihz, 144 to 174 mhz and 440 o 512
r‘ﬂ'z Use your Mastercharge. VISA card fof laaies] Senice
Personal CheCs are hadd Ior bank chaarance PCe ODes nol
include shippeng charges K100hasa 1 Yi. Faciony warranty

Order Yours Toll Fm Dlli 1-800-255-6369

SPARKY'S - Hnm Eleclmnic Center
11488A, Oak Park Mall
Oveﬂand F‘ark Kansas 66214

for gur Eiectronic Picture

Fiberglass
Travel Trailer
= Kit
Build Yourself! Save Gas

L L R IH W

hm Dupu-l luuhlnqm Poymenir, i 55401
o bl coior cadsine, Pipame ercicss 1 T o posiage: and! Pardieg

eree! INFO: TiITLES,
LIETE BOOK I
sonus!

e _esmav
ITITLES INCLUDE:
CESERTE

Cudor pmllrﬂrmns

IWEY § TuloE - g CFIMANTING
e Y
o i el B ALANEA T

EEET -ToDEINE
‘TRAVEL

LIk
IMPROVENINT

UNIQUE SPORTS CAR KIT
for VW, Fun, Exsy to . M
By B0 0 by e LS, P T pmfoamie
4 ﬂ. “Iﬂ

GIGANTIC SPACE BIRD

This 5% A kite soared over the Washmgion Momument

shook up crowds in NYC . . . and stopped the Word
Sefes. I soars and ghdes, whatever the saason! Made o
tear-proof acetate. comes with 500 fi. of cord and wooden
meed. Regular 4 i miodel 5 also avadabie
o DB4 5% FL Kite £13.98
Mo 523 4 FL Kie S 9.58
Winig MOUNTAIN WEST MAIL ORDER
22T E 1140 N, OREM, UT 8405T.
MOMEY BACK GUARAMNTEE.

234 POPULAR MECHANICS




Own this classic* Rol-o =

Comes

fully assembled
or

asapartially ¢

- \a
assembled kit. = v

Worth at least
double the Kit price

when finished!

Hcre’s the turn-of-the-century *‘Roll-Top™
you've always wanted, A full size oak desk
now vours at extraordinary savings...because
you put it together yourself from pre-cut Kit parts,

Roomy sectioned desk features classic pull-
down roll top, pre-assembled at our factory for
accurate fit and ease of construction, Center-guide
drawers on both sides open smoothly, provide the
filing room you need. Roomy center drawer is 24"
wide. Desk also features lots of *‘pigeon-hole’

filing space, small draw-
ers for stamps, etc., two
pull-out writing surfaces, lots
of extras. Finished desk meas-
ures 54" wide, 26" deep, 45" high; desk height is
30" Ample center leg room is 242" wide, 26" high.

The Kit is designed to make woodcrafting a
joy. Superb oak pieces of the right thicknesses are
pre-cut, sanded, and clearly marked to match the
illustrated assembly guide provided. Complete
with all hardware, drawer pulls, finish grade sand-
paper, glue. No special tools or skills needed.
When finished, vou’ll possess a magnificent show-
piece for your home or office—worth at least
twice what you paid for the Kit!

FREE o0

— I — ——— — ———— ——

— -1

1
[P

WOODCRAFT COLLECTION
1400 North Fruitridge Ave,
Box 1174— NM|/NM2, Terre Haute, Ind. 47811

Please send me postpaid Roll-Top Oak Desk Kit

Enclosed is my check, money order or Master Charge/Visa Number (please
include expiration date) for 5
HM.Y.; lowa, Ind. resldents please add applicable tax

Print Name
Address Apt.
City

NMI/NM2

O Kit only
£440.00 717223

[0 Assembled and unfinished,
£679.00 721266

(Allow a maximum of 4 weeks
for shipment)

(Allow a maximum of 90 days
for shipment)

---—-—-J

State Zip

1 W12

O Please send my FREE Woodcraft Collection Color Catalogonly. OB
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Look in the parking lot
where your wife does
her grocery shopping.
Examine the parking
areas in your local
airport—the nearby
shopping centers,
school yards. Every
public parking lot is
filled with cans, pa-
pers, cigarette butts, and litter of
all kinds.

Can you imagine how much it’s
worth to clean up that mess?
$10,000, $25,000, $50,000 a year?
If you guessed $50,000 you might
be low. Full-time parking lot
maintenance can be worth more
than $50,000 a year. Part-time
parking lot maintenance can be
worth more than $15,000 a year.

There’s a“Gold Mine”
Right WhereYou Live!

You canget inon this
untapped bonanza-—
there's an opportunity
for your whole family
on a full or part-time
basis. If you're fed up,
and want to have a
business of your own.
You can become your
own boﬁ—you can
find the ”Guld Mine"" right where
you live.

We do not sell Franchises and
we have no fees, We have created
a cleaning system using the most
versatile and economic equip-
ment available (financing easily
available). We will train you to
use it, teach you how to get busi-
ness, show you how to bid for
jobs and gain financial indepen-
dence.

Send no money! Just let us know
if you are sincerely interested in
being your own boss! Fill
out the coupon and mail it
today!

Schwarze Industries, Inc.
5010 Beechmont Drive
Huntsville, AL 35811

Schwarze Supervac
Schwarze Industries, Inc.
10 Beechmont Drive

Huntsville, AL 35811

Gentlemen:

1 want te learn all about the " Gold Mine™ where [ live, Please send me all the information about
Parking Lot Mamtenance, | understand no salesman will call,

Shopping Center and Sweeper FM 38

Companies Inquiries Invited

Prini Mame

Address

City

State fp

LIMITED SUPPLY OF
PILOT'S GLASSES
AVAILABLE NOW AT

REDUCED PRICES!

These
PR OR
Fuight
Giasses ane now
Availabig 1 1he pubhc
lae gndy 5995 W you Could buy
Ihim @l whe e inay d probably cost you over 520 \

Handcraflad, these glasses leature hardénad melal
Hamas impaci resigtant pohshed glass enses and
selpctive ray-Soregning capabiilies Your salisTacton &
absoiubely guaranesd i nol sahshed. simply maal them
Dack wihen 10 days Your money will be sefurmed

To order send check of money aged (include §1.00
tor postage and handbng) 1o United States Ophcs Dept. O
PO Box 14206 Allanta, GA 30324 (Please spacily gosd
of Silver kames) SPECIAL Order now and girl TWO PAIR
o S8 plus one dofar nandbng charge | Delusé valdui-
Lnad vinyl Casas also avadable 1o onty $2 00 2a |

LIMITED OFFER FROM U.S. OPTICS

I-' SPORTSMAN ' ;

FOLDING KNIFE

Owarall Langth T4 ™
Closed 4

* Handmade cusiom
leatures.

* Surgical Stesl
Blade

4“ Ea

Add 50¢ Poal.

Model
K-22

= Brass Boisters and
Brass Linad
= Baautilully Grained
Wood Handle
= Safety Lock pravanis
accidenial closing, '
Black Balt Case Available |
$1.50 sach
WESTBURY SALES CO. Box 434

{

I

back lock

373 Maple Ave., Westbury, NY 11590
DEPT HK-3-PM

- r——
—

ABLE ELE POWER
Build your own 110-Violt Eleciric
Plant from used parts. Wil oper-
ate lghts, power tools, heating
urﬂll.. brush-type elect. mosors,

13 ies and arc
Inhj for boats, campers
shops. Plans §0.95
or MO,  CHAPALA CD.

& 1978, Schwarze Ind,, Isc,

THE FUN MACHINES

. that work, too!

MODELS

"\ e FUN TO BUILD!”
“«_® FUN TO RIDE!

Thesa rugged off road vehicles
ars powered by 5 hp to 16 hp
American-made engines.
Engine is completely as-
5 sambled, frame is walded
W and painted. You just balt

evarything "
and start ri
Kit priced from
$399.95 and $799.95.
For a FREE color

235

|
'?.r'
TRYKE

moDELS |
SUPER TRYKE

ether
ing.

brochure with complete details, write today to: |
cal'l HEﬂld Inc. Dept.PM-33, P.O, Box 1148, Benton Harbor, MI 49022

From the largest llll:lrnf Bike and
- B O I I O N = .

'@ Kits In h-%‘urld l‘.‘.lllHnld Inc. .
- O . - . [

1020 E. lrvies, Depl. M _Tustin, Calil. 52680

L]
New bargains
on old movies.

Chuckle at Chaplin in "Easy Street”, laugh &t
Laurel and Hardy in "Big Busineas' of lour &
Zeppelin {and see s destruction) in “The
Hindenburg''. Any or all three lor hall-price
during our current sale. Terrific films and
bargains at no risk: If after receiving any item
you are not satisfied, return it 1o us within 10
days. Wa'll allow you full credit on some other
purchase or give you a full relund, $1.00 brings
details plus film catalog or video catalog alone,

Write: Blackhawk Filima,
Diepl. 4808, Davenport, lowa 52808

CLOCK COMPOMENTS

Clock Movementi: ﬂ-l’l."!‘. ﬂl.l.lﬂ.‘l Pen-
ind, K

Ardware.
Quantity Frices.
I'II'I Calalog, Refunded

ma3 'ﬂ'ﬂl llﬂl Bivd., ll:‘ﬂ. m- 91504

I.ﬂl. Henad



394-208 p.—Complete Library of

Log Construction & Timber Fram-
ing (533.90)

take
any

on this page

An Extraordinary Offer to introduce you to the benefits of Membership in

HOW-T0 BOOK CLUB

99

of the 21 fine selections

(values to $90%) for only

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of how-to books.

for
ALL
SIX

937-322 p.—Mopdern
Sallmaking (§12.95)

1027-256 p.—Seraleh Bullding
Model Alrplanes (39.95)

1113-1lip. —Understanding
Elecironkcs ($8.95)

o8 pRes
1 ASTE f‘ﬁ
ELECTRICAL o,

1002-448 p.—The Build-it Book
of Cabinets & Buill-ins ($12.95)

1032-136 p.—Vanner's How-To W
Guide 1o Murals, Painting &
i Pinstriping (58.95)

1116-512 p.—<Ouldoor Projecis
for Home & Garden (§12.98)

—

r‘ 1071-364 p.—Tha Complate
Handbook of Hobolics (§12.95)

814-384 p.—The Home
Plumber's Bibbe (§10.95)

023-252 p

1010408 p.—Tha Masier Hand-

: =
BB1-416 p,—668 Sclence Tricks |
& Experiments ($12.08)

3 bl
. WS
.l..~ -

e vl

JM8-188 p.—Making
Toys in Wood ($0.65) (98

Facts About Club Memb

@ The b wirodwciony booky of you chace ¢ v
netml prices of up to 390 85 They are yours los only 95 foe
Al g {plus postage and handiingl weih yous Teigl Mem by

ship & You wll reomve the Club News descnbing the
curmen| sedechon. alternales and olher oMenngs every &
wesms (13 himes a year) @ 1) pow wan! the Selection do
nothing M will be sent to you automatically I you do not
wil io receve [he selection or if you want 1o ader one of
Ihe maery alternates otiered. you wimply ove ingliuctians or
[he teply forre (and 0 tkhe eovslopel provided, sad return of
Tous by the dale spmeibied TRes date aliows wu &l least |0
oyl o wehich Bo refuen Phe loemn 1 Because ol lake mael
delvery of i he Club News. you do nof have |0 days fo make &
deciuan and 5o receve an unwanled selection, you may
ietuem if af Club szpense @ To complete your Tral Mem

berihip, you need buy anky four addiligngd monthly Selec

lsons or alternales dunng the next |7 mosths You
CAPCH you “!E\W\‘u;- @y hme aRer 90w purchase thess
tour booky & ANl Books =sncluding the Introductony
Offer—are fully refurnable after |0 days of you e not
completely salished @& All booki are oflesed a4l low
Member prices plus & small postage and handling
charge @ Comtimuing Benus |f you comlinue after this
Tl Membership, you will earn @ Diadend Cestificate fos
very book you pwchase Thiee Certiticales plus paymen
of the nomingl sum of 5199 wil entitle you 10 8 valuable
Bk Dvwecdend of your chouce which you may choose from a

may

special list provided Membaers

Al | ook ol Elsctrical Winng (310.95) §

ik - h
. 1067 -406 p.—Tha Masler Lawn
Mower Repair Book [(§12.95)

.

1084-5T6 p

: man

o ot S
N B#02-202 p.—~Concrete |
uS) ¥

J practical book selections as part of an un
ustal offer of a Tral Membe hip in Hiw-To
Book Cluly,

Here are [F[VE] IR hardbound volume %, Each
O Inerease vour know-how,
avie vou moaney, and maki
v Whatever vour needs, How-To

Chuly oilffers books voll car pul toom

destgned to help y

vl lesure Rours
MOEe enpoy
Bk
mediale use and benetit,

This extraordinary. offer s intended o
prove Lo vow, through your own
that wvou can Keep up with new books, and save
of vour Tral Membed
Teww s

'\.I.II'III"II. L

while so doang! As

ship, you need purchase as four ok
||.1.'I!:;.: thie ¢ CITH TR 12 months You would |;-|||||.|
vy buy at beast this many anyway withouwt th
substantial savings offered by the Club
I'er st viosur Member SV these G0

tve terms, simply fill out and mail the coupon
today. You will receive the 6 books of vour
choice for 10-day inspection. YOU NEED
SEND NG MONEY! If not debighted, return the
baoks within 10 days and your Membership will

be cancelled wathout obhgation

HOW-TO BOOK CLUR, Blue Ridge Summit, Pa. 17214

Own Boal Irom Soratch (59.95)

70 MAKE
HD:{\' .I'IMEHIM?I”H!
EGHINIM FLIRNI .

How to Bulld Your

114434 p.—How to Make
Early Amarican & Cokonial
Fumniture |$12.95)

The Family Handy

Handbook of Home Im-

provement & A nlnﬂnwling (814.95)

. A
. 1112240 p.—How 1o Make
B Your Own Lampa &
Lampahedes ($9.95)

el L -

HOW-T0 BOOK CLUB

Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in HOW-T0 BOOK
CLUB and send me the & books circled below. |
understand the cost of the books | have selected is
only 99¢ for ALL 6. plus a small shipping charge. If
not delighted. | may return the books within 10 days
and owe nothing, and have my Trial membership
cancelled. | agree to purchase at least four addi-
tional books during the next 12 months, after which
| may cancel myiﬂemhership atl any time,

318 394 8281 902 914 923
Q937 1002 1014 1018 1027
1032 10687 1071 1084 1105 1112
1113 1114 1116 2046
Name Phone

Address
City
State _ _Ip

iWalid Por new Members onty. Foreign asd Canads add 155 ) PM-39



BUILD YOUR OWN - mororsome

5th WHEEL
* CAMPER

* COVER
« VAN

KITS - PLANN - FULL SIZE PATTERNS

OLEN-L compannt kiti, plane, and lall sife paliarm mee v sy AND
¥OU SAVE 338' Factory like meibocs adapied lor amsieurs sswre pro
|

fesnicnal vesults you'l

GLEM-L RV
IR Aosecrans Bellllowes CA BO7T08

Enclosed i §1.00, Ppass sk Y KITE & PLANE calplog
Wan Comserion Pam (o medels) osly §5.00

-
L
L]
misdely PLUS sguipment, v skin @il meailabile a1 DISCOUNT @
PRICES! Send §1 todey Tor illugirated catebog showing AV PLANS EITS. & % Name
EQUIPMERT L]
w Addien
" ] ™
'IIJBH_IJ !f B 51528 Aowcie Bettione: Ch 0TS g OV Stata Zip Code

BUILD YOUR OWN BOAT

dosn the thoussnds wha baild sach year AND SAVE 355° GLEM-L's proven
mithuc e especially stendind for smitears. Seep-by-itep pictoosl and
et T angEruchioeny we b matarial listings maure PROFESSIOMNAL RESULTS!
Sailbsuats
powerboats, bost trailers, boating books, AND MORE! Quger catalog mow -

HUGE 128 page catalog dewribes over 150 designg, B 1o 48

aredl mha recaive FREE "HOATBUILDNNG SUPPLIES" brachurne
KITS - PLANS
/ . ]l ‘

! i [ L \
/ k
o b

GLEN=L

* PATTERNN

§157 Rumovaes Oepi T Belillowss CA G070E

LA A A R R R R R R R RN

SRR ARRRR BN R AN E NN

: GLEN-L MARINE DESIGNS

. 8152 Nowcsss Depd T Bellllgwee CA §070n

: Rush ... GLEN-L catsiogs @ §1.00 ppa. 52 CANADA)
L “HOATHUILDING WATH PLYWOOD".... #517.06 pad.
: “INBOARD WOTOR INSTALLATIONS @511.85 ped

- “HOW TO FIBERGLASE BOATE" ... ... $SEAE ppd

. “HIOW TE AUILD BOAT TRAILERE"..... #8595 ped

: “RIGEING SHALL SAILBDATE . .. EE 98 ppel

: NAME

& STREET

® CiTY =
* srane e

-4 > e . =
-

LA XS AR R AR R R N R AT

SESERBERERN

M & L Sl C ' =
Use "STRATE-CUT  Cutting Guide with
any portable circular saw, |1g Saw or
router. Extends to 8'8", reduces to 51"
for short cuts and porability. Clamps
1o paneling, doors and othar long work
Rip 4'x8 sheels down the center, trim
118" off a8 door Make precision 80
culs, tapers. angles. dados, bevels
grooves Unbeatabla for scoring wall-
board. Guides utility knife. Hare's how
thiz sturdy aluminum tool works:

(1) Patented conneclor joins and aligns
(2) two 51" guide sections with four sat
screws (3) C-clamps (4) attach guide to
work. Tool follows guiding edge (5]
Clamps and |llustrated instructions inel..
only §19.85 plus $1.50 shipping and
handling. U.5 A only. Send checkor M.O.
to: R.A.K. PRODUCTS, Department W30
Box 23428, Milw., Wi 53223. MONEY
BACK GUARANTEE. Wis. Res. 4% tax.
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At Last!

.,},.
:
tafs

;
E
,r

!F]’
|

g
L

i

E.l.dl_ih.ul- of The Wosdworker's Journal it
practica s plus Shop Thps, Jig _l;
maakling Kepalr,

b lssues per year lor only 57.00
12 issues for onky 313,00
Foreign rates, sdd 52,00

Send check or mosney erder Lo:
1 The Woodworkers Journal pept. sin
: Suneel Lane Washington Depot, CT. 06794

|

! Mame

1

:A.ddrﬂl

] !
L---------------?JE------

TRANSFORM YOUR YW
into A UNIQUE-PICK UP

* O weewend home installation uging hand ook
® fa roech cutteng, welding or mechenical chunge
® K1 includes malded body paris & &l nesded hardwars

Send 51 far infarmation & colgr brochure
£5 far emptves ot & remplates

DEPT. 43 312 EAST 17TH
@Dﬂl’l‘l“i KANSAS CITY, MO. 64108

MAKE TOP MONEY in Stainead

v Glass. We teach you &t home in your
r lirne with complétely llusirated Les-
! spns, all Professsonal Tools and many in-
I teresting projects. All this and Mors is in-
cluded in our Sell-Siudy Program, Every-
hing nesded o SIaM you on your
10 SUCCEES Froe In
ina Carssrs Lid, - Pub, Dapt. PM38
Main 5t.. Round Lake Park, IL 80073
| -

-t

PARAGON
SPLITTERS INC.
(216)524-2073 :

15 Tons
12 Seconds, Two
Spead, Road Whoals,
Hitch, Autoematic Return, Free Brochure.
3601 Cindy Lane, Seven Hills, Ohic 44131

AMAZING ELECTRONIC
Sy PRODUCTS .~

Lasers super powersd, burning. cotiimg, rifle; pietel
“ y t# .ml A wn din }ln“j-n—- -
ambiore—;ylant i i e Liad
:‘n;r producing, sureelllancs, detectlon. aleelrifying,
chamical, ultrissnie, ob. aere, suts snd mech dev
Imrrﬂ Gre—ALL HNEW FLUS INFO UNITED P

A |NFORMATION unfimited

DEFT. M8 BOX Ti8 & AMHERET, N.H, 03031 |

Front Tracilon Go-Kart

with Gearless Differenilal .

Winl Joep . .ouveiiinannie
Bol ,......

Pedal ;
B HP Trctor ...cocoscsvass 3
Minl Vehicles Plans
Diept

Chaze. S ¥, 1EE1

8888 8883

110 VOLT A.C. GENERATORS

baflery. Special pnce $139.00. Add $6.50 lor postage &
handling, par unit
VIRDEN PERMA-BILT Box T160 PM
26821 Mays, Amarillo, TX 79108
Phone: B06/352-2T61

EARN SHOES FOR YOURSELF!

: hoes. Fine g
;::huhn.hl:rﬁlﬁh iﬁﬂmuhﬂn. e
Bosws Ofers TODAY | o ' @ |
MASON SHOE MFE, COL, DEPT, - 238, Chiggewn Falls, Wi 54779

W T N TS RETI o der St For fieg
illireg, milling, carving, routing any metsl or wood. Cutting edges
a 17,

from %" 1 shanks oll %" Brand new, in air-tight G, 1. pecks,
- I n MHE'WH“MME:
G0 coaf §114.00 now §i4.08
Bem Saas rw
Ten 529 Sots (Limaed Tima) T80 |
]

100, G Adal 4300 hew
h_u-nmnuﬁ-.;m{.:m! m

U.5. SURPLUS CENTER, Dept. 503
718 Camden, San Antonio, Tesss TEZ15

LOG SPLITTER PLANS |

Save money! Bulld your own Log sallttln
Reduce logs to firewood in a Jiffy. Y to
build with our professional plans. Safe to use
and compact. Has ram force 14,000 Ibs. and
17 sec. n{?u. Uses 5 HP lawn mower engina,
ORDER YOURS TODAY! Only $4.95 ppd.

ARMOR PRODUCTS Dept.C

Box 290, Deer Park, M. Y. 11729




WOODCRAFT KITS

Schoolhouse Clock

FOR EVERYONE!
#~

Footstools

Heart-Shaped
Dulcimer

F---_——_

0ld-Fashioned
Kitchen Safe

N

Roll-About
Cart

3 complete line of ready-to-assemble quality

furniture and accessories in a variety of

woods, oak, cherry, walnut, birch and

pine. Includes grandfather clocks, music boxes,
roll-top desks, gun and tool cabinets, decorative
wall hangings, planters, even Tiffany lamps. 145
items in all, Build any of them at a fraction of
store-bought prices! Easy to assemble. No special
skills or tools needed. Mail coupon to get your
free color catalog. No obligation.

Send for FREE
COLOR CATALOG

Standing

Please mail me my FREE color Woodcraft Collection catalog. There is no
obligation. And nobody will call. i
PRINT i
NAME

1

| ADDRESS APT.
CITY STATE ZIP 1

|  ‘Woodcraft Tollecti

t 0 oilecziion

Music Boxes {_ 1400 North Fruitridge Ave., P.0. Box 1174, Dept. NL9, Terre Haute, Indiana 47811
MARCH 1879 239



Unadorned
power tools
...they do the
same job as tools

costing up to 5 times as much.

We skipped the chrome to save you maoney ... but
we did not skip anything on performance. Actually,
we skipped more than just chrome, we cut oul
every costly frill that wasn't absolutely needed,

Our tools are not exactly flashy. We
are the first to sdmit it. But in arti-
cles covering test resuits on AMT tools,
written b; Ieading publications such as
Popular Science, our tools have been
praised over and owér agaln, In spile
of their low ﬂri:u. our tools are full
scale and offer full performance and
recision.
rll.'H'l MOW WE DO IT ... First, we don't claim our
tools should sell for five times the price! Just that
our lools do the same job . .. with the same accu-
racy, ease and speed ... and will last at least as
jong, AMT fools cos! less to make and are sold
direct, They aré bonma fide gquality power tools used
by serious amaleurs 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 eve frill and gimmick—to minimize
material and production costs. Machined parts are
used only where they're needed. Unadafned Cast
iron and aluminum savé wou & fortune.
DIRECT-FROM-FACTORY SAVINGS ... You save a
bundle, yet we offer a double guaraniee hed by
8 AS-year-old company with millions of satistied cus-
tomars . . . and hundreds of orders pour In daily.

LARGE VOLUME . .. 0Our own foundry and large mass
production facilities plus large buylng pawer all
work to costs down,
STANDARD PARTS ... Dur designs use standard hard-
OF 7 -, ing custom-made parts we pass on lre-
/ w mandous savings to you.
0 It you are looking for power tools
that perform like uwnils costing many
siep closer 1o many hours of woodworking satisfac
tion. E Lo
« o« 47 0227 Casl iron
]uIH'H'FI-l"m and steel, precision
uls to 44" depth, Femce adjustable 0° to 50°. Steel
Knives, dusl guards. Use Il"lif M- "
tor, Precision ball bearing Indus-
trial mooel, $15.05 add'l. Wt 19

ware items wherever possible. By aviod-
times our low prices, order today and you'll be one
Eruund adjusiable tables. For planning. joints, bevels,

ibs., f.o.b. factory.

NOTE: Taks advantage ol thesa same low prices |
at our Royersford factery showrocom at dth and
Spring Sts. (9 to 4:30 weekdays, 9 to 12 Sat)

My, Brand ln.lmlﬂ: mator
el o developing lug !15 ;“'fu'mt' lbs. [Purchased
' 5 3 i}

AT mac oo, hre. - 33‘“

in[n s. 8 Gl arbor saw . . . Cfoss
culs, rips, milres, culs, com-
pound angles, dadoss, cowes, moidings. Completely

azsembled with ground cast iron table. -
safety guard, splitter, mitre gauge.
Less biade, motar, Rip fence for
easier work slignment. $6.50 add'l.
Ball beasing model. $8.75 add'l.
Takes Y h.p. molor or larger,
standard blades, attachmenis

Wt 22 ibs., Lob, factory.

FREE OFFER, 1

cabins! bass plans, . . . 335“
with ame pisce of 24" phewood, convert
your $19.60 saw inta o floor modal with
s huge 277 x 24" lop. Takes cabinel rip
fence, 37.50 add'l.

BELT SANDER

saconds, Heawy, sander
belt, Usas Y5 h.p.

A precision wmit. It changes
from horizontal to wertical in
includes 4% x 36" sanding
or larger mofer, V.pulley drive
and multi-purpose drive ndla.
Dise sander sccessory, $14.50
add'l. Mitre gauge. 32.95 add'l.

18 ib.. f.0.b. fectory. saaﬁu

3" WOOD LATHE ..% 0 50 io
units, Sturdy cast fron  with tubuler  stesl  bed.
Lever achion lail stoek,

twa-spaed pulley, lils

face plate, $2.90 add’l. 15 Ibs., f.0.b. factory

4' wm}n ll'“E size, dows same job a8

$75 units. Tubular steal bed raile. screw asclion Rail
stock, J-speed pulley. Use amy molor. 1 high speed

sny motor, Set of 1 - -
high F.??ﬁ turning :h;:-
el ¥ add’l, 4" ‘240"

12% swing. Industrial

10.-DAY MONEY BACK GUARANTELD
Try any &l theis powsr tasls and fom
pare ol wibh any Eimdlar maching a8l any
prece. I not  sabishied, eeturn it fos
| prampt, na gqueshions avked relund, 'We
| pEy PAe feludn afigoRg chargey

I0-¥A. FULL SERVICE GUARANTEL
Amy part ar parie of (hete AMT powet
togly Lougepd motns which carries & ane
gead gusraniesl which become nopees

tive lar @ny seashn withen fen  paars
after purchass date will be fapaired oF
pplaced Gy the lactory wilh mo cosl B0

ithe purchaser oiher than poslage

AMERICAN MACHIME & TOOL CO.
Ath & Spring 51. RMoyerstord, Ps, 19468

TETRTrIoE N TEETT

e e bbb

fez
HIH R
@Lhuuu

T T Y e

o bt bbb bl

turning chisala, $7.80

34955 i add'l. 4 fach glate,

e ———rTT v o e

PN e ) v ] b, '““’"’54““
. TWD GUARANTEES 3| Set of 8 turning chisels $20.90

!IZEIIIIE BALL BEARING 4° WOOD LATHE. ..

" gwing, similar to 4' model with heawy duly, doubls
:hqldﬂ. luhri:lli‘?ﬁ-afsr-!!;; Ih=I1 Ilmnnp. 3 high speed
wrning chisals, 57.80 add’l. 4™ face plate,
$2.90 add'l. 30 Ibs., Lo.b. Factory, 53800
Makes beads, coves

“ﬂﬂn snipm“ moldings, tongue

BUY DIRECT
.o USE THIS HANDY

U LUTEAREERT
AMERICAM MACHINE & TOOL CO., Dept. PR3 ,

%5 deposit each item enclosed, balance
unit within 10 days for full refund. No
] 8" Power Sow at $39.60

[l Standard Rip Fence al $6.50

| Long Cabinet Rip Fence at $7.50

["] Ball Bearing Spindle at §9.75
[ Belt Sander at 539 50

] Disc Sander Attachmant at $14.50

[ Mitre Gauge for Sander at §2.95
[ Jointer Planer at $49.85

[1 Ball Bearing Spindle at $15.05
NAME

ADDRESS
TY

T R T T T TR R RRUT AT
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Please send me the units checked, Paymant in full enclosed $

ORDER COUPON
[LARERLTL]
Royersford, Pa, 15464
e —— R
C.0.D, | must be fully satisfied or will return
questions asked, »
G.E. Matar [] $34.80 (with other item)
s [ $39.85 (purchased separatsly)
[] Wood Shaper Kit at $29.90
1 Opt. Hold Down Assembly at $4.50
] 67 Swing 3' Lathe at $24.90
1 12" Swing 4" Lathe at $54.00
3 | qahuu Ball Bearing 4° Lathe at $66.00
[[] Face Plate 52.9 | any lathe
I Turmng Chisels §7.80 | above
|| St of 8 Turning Chisels $20.90

[
[
!

—__STATE

ZIP

L L L L T T Imllllllllﬁitmnmu.uuqmm||||||||||||||||||||||HIIIIIIIIIIIIIIIIIIIIHE

| and-groowe joints, etc, Accurate cuts at high speeds.
! Sealed greased-for-life ball bearings.

Less wood, Takes L4 hop. mator or lar
r, standard cutlers tional hold
own assambly, $4.50 aad'l. § lbs,
{.0.b. factory

g
2
i

Wooden Toy

Patterns Catalog

OVYER 200 DESIGNS
FREE PATTERNS & WHEELS
WITH CATALOG PURCHRSE
ONLY 5100 REFUMDABLE
Love-Built Toys & Cranas
2907 Lake Foreat Rd.
P.O. Box 5459= 7t Tahoe City, Ca. 95730

WHAT? ME |
MAKE SAUSAGE
WHY NOT?

GREAT SAUSAGE RECIFES AND MEAT CURING an -
lustrated 227 page book wrifen by & seusage maker lor home
wse, over 100 recipes FREE supply catalog has book price,
equipment, cures, casings eic. Wiite B Kutas Co. Dept 1 1067
Grant, Bullalo, NY 14207

[ ]
1 HAME [
! aooness i
' =14 ETATE e 1
i LINDS. KOLIN INDUSTRIES, INC. '
+ i Box M Bronxville, MY, 10708 :

of call (314) 9615008

- - -

Swinging CRADLE .
gmtn make with FULL (TR

i LT
FURNITURE PLAN ‘poulftel

Butmenive spandie design =lrsight out ol Colonitsl e o

Ametita. Flany show albernate const 2

with panel ey, Periegt far ar

magatiney of lireplace wood

u 30", Owdmr plan FIBE..

1414 Sharmas Ave., Evansien, 10, 60301

ORIGINAL
WW.II
HELMET

MORET BACK IF
MOT BATIRFIED

COLLECTORS! FREE FULL-COLOR CATALOG
WoW, 1 Medals, Civil War Hats, Fluage eio, 100's ol ihems
IMPORTS, INC. Dapt. PM-038

1 LAY L A DAL, WUNCRIMEA FY

h Heavy duty ball Bearing pump, All metal, rust-
] AB, Stainless shafl. Use L HP or

er. 1 HP 1,200 GPH 60" high or 3,000
PH 25 well, 5200 GPH max. 144 In;
17 out. Beil or direct drive. §10.98
yoe P won'l fuil of clog. Bronte be

i tl:fh Tn_tah.w.';m: 1" -::; :ul, 1.
! with order, Me wsrantes.
LABAWCO, “80 Hiwy 206, Beile Mead, N.). 08502

Not Accounting! Not Bookkeeping!
Do RECORD KEEPING for
Small Businessmen. IT PAYS BIG!

Smadl busingasmen gladly pay $25Month for simple Saes, -
tory and 1ax record keping jof which accowntants and Bookkeepers
must charge much, much more! Nod o course. No Studying. Just
toliow simpls direclions we wggl Delails frea. Call TOLL FREE
B00-621- {1l call BOXY- iﬂ»ﬂ} ar write

Fedarabed System, Dapl. 341, 2021 Montross, Chicage, IL 60618

iciuni FRAMING

you e tade pecewin ol cmiiem perieall and plolers

m.rrumuw: l-mbtnﬂ- []
o s sl o st B8 ba 000 e lt:l'l

Ltarl o chasn, quist bunlnrss you ca
ikag o kS i gt e

EMATIVE PRAMIDCAAFTERS. 413 S Lysn B, Depl CTE fanis Ans CA GFTFDE

WASTE OIL HEATER
® Proven & Smokeless s Odoriess
You can beal the energy crisis
in shop, larm, home, or busineass
and Heat FREE..use any lype
wasle pil, DEALERS INVITED
LENAN ENTERPRISES
Infe BOX 94

5100 MILTON, WISC. 53563 &7.000 BTU
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Rockwell Speed-Bloc Sander—
Palm grip design for one hand
use. Thumb control switch, oH-

sef pad for 4 way flush sand- b | Sample Import
rﬁ:h}%ﬁ;ﬂ" ﬂl‘tlll, %5 U ow“ MAIL ORDER n:::::l:;:rr:;

Eqmmmfm Mﬂadmmﬂlin.s! L wﬂrld Tr-de BIISEI'IESS i erystal true,

s G
44801 e e 4998

START AT HOME — Spare Time! Make your first Mail Order trans-
| SILYO (BRAND MAME) TOOL CATALOG B.L MELLINGER, Famous action 10 minutesafter you open my Plan. | put you inimmediate contact

THOUSANDS OF EXCITING TOOL VALUES: Werld Trader, intecaationally o i i i
THOLSAMDS OF qDICITING TOOL YALUBS: ] |  sncwsder Onter Euper. with Mail Order product winners, how to Buy Below Wholesale for biggest

weill, Dremal, Skil, Nicholscn, w:m Miliers ;:';':::::' ran:::l E;g:rh - profits, how to make and run little ads that bring cash-filled mail.
ﬁﬂ"hﬁﬁﬁﬂ"‘éﬁﬁ;f”ﬁ%‘“ﬁhﬁ'”ﬁ $100. My Plan lets you use 3 WAYS TO MAKE MONEY...PICK 1 OR ALL
R et gl B D LW MAIL ORDER - IMPORT - EXPORT
'“""uﬁ Sand 11.5“?&"..5“;@ ”m V‘Q“T',E,‘m_ Pome bussnes.” e I give you the kind of |searchout new imparts Take cash-in-advance or-
HTALW today. products you must have and put you in direct ders exporting products

24'221 to make mail order pro- contact with suppliers. made locally. | reveal
SILVO HARDWARE CO. IMPURTS fits . . .secretsthatbring Drop ship plan starts Export leads to start
107 Walnut St., Dept. Pas-3, Phlla., Pa. 19106 cash-filled orders, viou without capital, you fast.

Surphus English

MOTORCTCLE ., Reanei
NOW El’egnnce N i

70,51 Pioa ¢

Read these ACTUAL REPORTS OF
MAIL ORDER MONEY MAKING!! [LEASSISERTaY\ 1 B SO0 0} 0/
$7,000 IN BANK  CUTS OUT MIDDLE-.| The Mellinger Co.
AFTERGMONTHS. MEN. “Con make | hinniind pille ¢h o300
“Sold watches to 29 BO% more profit im- e _ |enty_ene Fres
variety stores, Refill porting merchandise. mu'?.n’rf'?-!’:.'..ﬂ':;‘.’,ﬂ?ﬂ an:u A et

i walesman wall call oW il w o start a Lil-] PFE ouily
every week Mellinger The Mellinger Plan & It call. Sh hoox 1 laum

w0
offers the best for he gave me new home, | M0 Order/World Trade Business of my own, | IYEUEERE, § e

IH FH-I TANT

| Gigrad 1o limil
my reguesl 1o

— —— e —— — —

is th bast.” W CaF, OWn store,”’ EE O
Chedry Kat [$82 50) st : |
Walnut Kit (§9400) Everything for Clock Builders d.L., Canada B.T., Canada = Name
BUY OMNE AT A TIME in ity.
« 68 Clock Kits 150 Music Box Mvis. | | | Exampies include one Motorcycla $275, |, Address
+ 238 Movemanis + Brass Hardware 100 Electric Shavers only 2.68 ea, or 25
* 200 Dials, 150 Hands » Moldings & Trim for 2,97 ea. Digital Watch 7.75 ea.or 100 || City
for 6,95 ea, One simulated Diamond Ring I
T84, Prices include duty and shipping. 2
I

State [+
'cm::m;F;l:ﬂiwﬂlghﬁlﬂcﬁ:ﬁ%“ Mellinger Co., Dopt, PI753, Woodland Hills, CA 81267 — ~Save 3 days, give ZIP for fast reply= — —

CRAFT PRODUCTS MOTOR OIL TESTER

COMP
Dept. 01, 5t. Charles, IL 60174
DO YOU REALLY KNOW WHEN

DENTAL MECHANIC I TO CHANGE YOUR OiL?

AND PRESTI OIL THAT LOOKS CLEAN COULD BE DESTROYING
YOUR EMGINE - QIL THAT LOOKS DIRTY MAY BE

| E
Lasrn &L II-‘. In yiir spare L, h.-.h
4 Dandal '{:"“"" are & GOOD FOR THOUSANDS OF ADDITIONAL MILES

DONT JURT CHECK 4L LEWEL, TEST T AT THE SAME TiMd
WITH JUST ONE GROP OF OIL FAOM THE DSFSTICK, TEET ALL
LR, PREMEUM, MSULTI-GRADE & S¥NTHLTIC MOTGR OIL,
THE H’;Billli SCHOOLS, INC. §-L09-9153 TEST DIl ADDITIVES B DL FILTES CLEANING EFFICIENGY.
1 MONE Y

N. 1ith 5t, Dept. )-79, Phila, Pa, um

TEST ALTOMATIC THANIMIZEION FLLIY TOO 10 DAY
ALK SUARANTEE

ALL NEW 54“ +51.00 Pastage & Harsd g
20 TEST KIT Calitormia Mesidents scid 8% Tax

OIL RESEARCH ARSOCIATES
ATLANTIC RiCHT Il LD PLATA BOX Tiode. LA CABDOTY

BUILD YOUR OWN AIRPLANE

AND TOOL SHARPENING BUSINESS (" "'ﬁgh':m’,n‘:ﬂ'mﬂ' B D4

Save 1/2 the cost of other machines CLEAM W thought we would lat one ol cur 900 + BD-4 bulldes tell you
Operate o your basement or garage, pari-time of " Enqlnu. Alr Filters, Lawn Mowesrs. about his BD-4

full-tima. Reguires no selling - no costly inventary 3 yoar guaranies on fire box, coils. Uses | now have 100 + hours on the srframe and engina. it fiea great

and peopke come 10 you over and over agamn. Gain quid soap, progang frod. 120 aned b “hands ofi™ delight in smoath air, With ruddes slona | can Ty

securily witheut warry about Auxiliary pump requeed on low wabae siraight and lovsl and make smaller tums, That is nice for folding

recesssons or lay ofls I pressune aharis on whatesar sles noeds 10 be done with the hends ;

L * Ng nxpertence noaded - maks —rey WEDCO MFGO. INC., Depi. M-8 | have iried to maks my BD-1 esay to service and 1o have it be hunc

E- o e e et oy WL | ooti Lane s Box D, Jackaon, WY, 83001,/ | tionel rather hen to mske & show plene (| probably naver will win sy

traphiea with 1) howesar, | am proud of I8 This spring | want (o finiah
intarios trim arcund the windshield and strearniing the nose gear, | will

55 DIFFERENT UNITED STATES then conside the plans completed. Oon Gray, Ohio
STAMPS—ONLY 10c INFORMATION PACKET .. T

Thas mulitlimlruduc tary collection Kit includes I:rn-t:hurl.l:rl-l wlTrhtdrmnnl p:lm w
@ includies old KSSuis, Commamora mancn specifications price = Individu it
or call collect 716/683-6525 tives, high values, airmails, PLUS “BUILT YOUR OWN AIRPLANE" . ....,.............. 01498
THETEH 128 Treyco Bldg. Mo Tonawanda, NY 14120 a hard-1o-get §1.00 stamp as ilius N1% x 4%, 165 pages|
trated. Big lists included. Ofter o Includes complate plana for Bede Four, step by step photos, o list of
FINEST IN SAW SHARPENERS FOM 30 YEARS ADULTS QNLY, Send 104 o matarials and toole needed, FAA approval proceduns and flight test
GOLIATH €0, Dept, R-84 3 advics,
Bethiahem, New Hampshire 03574 BEDE FOUR PLANS _ . 850,00

BUILD %% POWER TOOLS “" snlu Oon scarce m I 42 wall designed pages. Easy-1o-read, 43 page Bullder’s Guida.

:‘étﬁ'““wigg“ AT LOW FACTORY | s300 Lincaln Cents—15¢ esach C.0.0. ordars sre sccepted in tha LS.

= 1910 17 18 18 198 0 inhosrrra-
. 12IM, I-Mln uw 1935 36 37 38 240 3% In.hurr:? Ell;; H;%ul‘[:ldl‘.'ll\d wa can ship tha book,
#18-IN, BAN rullll.n 19290 206 30 J0D 34 35 350 355 36 36D tion packet of plans C.0O.0.
wi-IN, IILT H:HDII Paltsrns 19365 37 37D 375 )& 30 305 40 40D 405 For all your BD-4 needs call or write:
*SFINDLE SHAFER | 1941 41D 415 47 4D 425 43 44 44D 445 BEDE FOUR SALES, INC.

* High profit- no inventary - no seliing.

= The finest squipment - ot bess ool

* Complete insirisctions & saliing alds -
wi cam gven [inance you.

Write for FREE Information

@ j0eIN, TILT/ARBOR SAW KiTS FROM 1945 450 455 46 480 A% AT  ATD 4TS 48 P.0. Box 232 - Tallmadge, Ohio #4278
RILL PRE AT 19480 485 4% 49D 405 S50 SO0 508 81 51D okl ¥
*COMS. DRILL RLATHE ﬂl.“ te ’E."..,"' M order: §1, Money back guaranbes Plus prce lishs L

Hispehv-Hiep plans, photos show .
s pr OO0 in use. B¥Year | of U5 coins. ADULTS ONLY. Circle dates and send 1o Liftieton
SR T Cosn Co.. Dept TM-88  Litteton, Now Hampshire 03561 MARCH 1979 241




CLASSIFIED ADVERTISEMENTS

Rate: $4.00 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—$§1.00 per
word additional (First word sat in Bold Face at no extra charge, Zip Code Free.) Tha next available issue to place an advertise-
ment in America’s No. 1 Classifiad Section is May. The closing is March Sth.

Send remittance payable and order to Popular Mechanics, ATT.: Hlldegard E. Kappel, Class. Adv., Mgr., 224 West 57th Street, New
York, New York 10019, Please Indicate Heading under which ad is to appear. As a consumer service and in cooperation with our
maill-order advertisers who use post office box addresses for their convenience in handling your order, Popular Mechanics maintains

a register of such mall-order advertisers containing their complete names and street addresses.
When answering advertisements please use the zip code number

AUTOMOBILES

SNOWMOBILES

ELECTRONICS

EMISSION COMTROLS Do It Yoursell Secreis Used
3. Experts. Expensive Amalyrer Not Necessary, Pm

te Strict Standards Safely, Simply and Ine
sively, Send $3.00 and SASE To: Emissicns, Box
Glen lh‘.h M) 07452

DIESEL TACHOMETERS vw, Oids., Brochurs,
RWCo., 9 Stengel Place, Smithtown, NH Yark L1787
“LECTRICKAR — Convert VW's, Fiats to slectric, 50

m“ plans $25.00, Info ;mﬁ Robert Bucy, Box

28794, Dallas. Tx. 75228, 54
AUTGMOBILE SERVICING. Start a Profitable Busi-

ness by Performing a Service for Women and Execu-
tives, iled Manual $15. War Ware Service, Box
6470, Ft. Worth, TX 76113 Sl

T MPE INCREASED 30% -+ !! No gimmicks—no
fl gets. Professional secrets revealed. Free de-

Rails—Posco (#GB3), 453 W236, NYC 10471.

MOTALOY Ring-Valve Replating 00, Mongy-
Back Guarantes! Free Brochure! Arrow Products, Box
:lﬂ'-lll, !I:I:_IEI_I_I_-I'EW. uu:}wu

SUPER Cas Saver & MPG More. Fres Detalls.

Shanet, 1374 Ocean Ave, Brooklyn N.Y. 11230

“RETUNING FOR mmuu ECONOMY: Average
mileage Incremse 55%, ho wer 5-10%. Détalls
FREE. Techneering, Box 16888, Columbia, Hlmrl

" SEVENTY-FIVE MPG Spitfire Speriscar, Blueprint
$15.00, Sportscars l.'ll.'l I.IIIH Industries Inter-
national, Fremont, Mebraska 68025,

ALTERNATOR  System  Troubleshooting, 5y
method Information. All Cars $3.85. F:Fm 14,,
Staten Island, N.Y. 10306,

POWERFUL WORNS! Make peoplé move! Hundreds
of Sounds! For Cars, Trucks, Motercycles, Boats!
;'u.i'huhhl Kolln, Bex 357-PM39, ronxville, NY

tIH'I'IH Aute Name Plates Different
Details . Lﬁlfuﬂdlhll] AM Sales, Dep
1081, Iul

les Colo
(8}, nu:

MIDGET CARS

Hll.n LECTRA BUG! Amaring 4 Wheal Electric
! Plans $15.00. Details $1.00. Lectran,
1 Large, Florida 33540

Complete

EKI CYCLE — Ride Hi d 3
-i'.'n “ “ o 93221

Construction Plans %9 Esrnest,
Paschelke Rd., Marcols, f.'nun 9 454

MOTORCYCLES, BICYCLES,

SURVEILLAMCE | Iu’Tl-Hlll Countermeasures Arti-
cles. List Eﬂ. 8114 Witchen Houss,
E«lmm_tm. ﬁﬁlﬁn‘l

MECHANICALLY ulu.ulln mmnlm WANTED
. ASSEMBLE ELECTROMIC DEVICES IN YOUR WOME.

MOTORSCOOTERS & SUPPLIES ii‘.u ::-r:::l rTn re 1lm Lmnm. '&n
CLOSING Hondss $50.00. Mall Hi {refundsble). mrﬂr w-n Pﬁm? m ﬂ ﬁumun
Motorscooter, 443, Bend, Oregon 8770 - ﬂh scironic Deve
(AT Wy o, St B, b P o
HIFl, TAPES, PHONOGRAPHS
HANG GLIDING—AVIATION 3 RECORDS A
AMAZING ANIMAL POWERED AIRPLAME! Simpls to H]
Build, Full Scale mu“ Flies, o vy ML W Lo L “'""!,' ﬁ"‘m'

Planes. $2.00,
Barkleys, Box 6341, Orlando, Florida 32853

" HANG Glider, 12 lmﬂ, mm Box 1860-PME,
Senta Monica, d.lu

HELICOPTER KITS Hll Jli heillcopter  Kits
$995.00, Information %1, BW  Rotor, Imc,,
'Imnndl. Kansas 67144

MERANGS—INCREDIBLE | Ilﬂlllll Exciting sport.
l-'ltl: I:-I‘I‘.IIH an dlﬂiri;u Boomer: 5
306 Park, Monroe,

BUILD — One-Man JET Hlununm
M;ﬁamllud Plans, Drawin

, Redando Seach, Calforia 30

" DESIGN/ Build Alrplanes/Hang l.‘.iidlr:- . Simplified
Publications, Brochure 20¢. McCoy Al %
Fll:uuml. Los Angeles, CA, 90061

 HAMG GLIDIMG. Motorized—freeflight hlrldhﬂuh..
$6. 553 pp. Poynter, Box #2325, Santa Barbara, CA

? H'IIII:HH.

srlm‘rulu.m MINI-HELICOPTERS,  MOTORIZED
HANGELIDERS ns/Kits/complete, Catalog $3.00,
Box 54, Glodln. Texas 77469

i RECOT Box 197, Wampsville, N
. ﬂ““%:lllﬂl —"Ellc‘lrul&t':ﬂu —
'OI'T'F rs — Psychedel robas —

tors Color r?.l'lll —_ Ill]ihl Inltﬂ.mlmtl —
Eubur Amplifiers, Subscriptions. SWTPC, Box
PM32040, San Antonio, Texas 7

ALBUMS—Tapes Latest releases, ail
No obli

L1 9
gations. GV. Sounds, P.0. mm

Manassas, Virginia 22110

MOTION PICTURES &
SOUND EQUIPMENT

16MM, 58 Sound ins. Urbanski, 8142 8.
Kenneth, Chicage, Il 52

SUPER B, 16mm & 8mm Full-Le Features and
Digest Films in Color and Black/White. Rock Movies,
lack Micholson, Sherlock Holme lal llllﬂlltl.
Hundreds of Titles. FREE Hlmtrl'hd ta
Box 1576FM, South Bend, Ind, 45634

“T16MM SOUND Films, Features, “Shos,
5300 So. Talman, Chicago 50832,

iifiers —

HOVERCRAFT

AERD-CAR Amazing Hovercraft built ulil;l':'vdth
ordinary tools, Lawnmower engine
one man plus, Hovers, flles forward kward, Side-
ways over Land/snow/waler, Complete construction
g|lﬂl and brochure, $7.95,  Asro-Projects,

AUTO SUPPLIES & EQUIPMENT

' I‘I'll':ldl‘l’;l:”ﬂlls and I.ulawl;l;h -“F;ldu“d 'H'-Ilé.
o erformance. ox H
"':'l‘ﬂm] Ilﬂa:l! 5451 S

HOVERCRAFT Plans All

118PM, Clinton, Mew Jersey
Slzes. MIniail
Universal Hovercraft, Box 281, Cordova,

CB-RADIO, TV & HAM
EQUIPMENT

" HYDRAULIC Jack repair kits parts and supplles.
l:lui $1.00, Hydraulic lack Packing & Tool E:.n.
eral P.0O, ma, Staten ll.lund, N.¥. 10314,

!‘.I.F.'Ti .nrrnr leep and truck part Parts &
Enummt 3 Box ?gl. p‘:',ufn;ﬁ:mmilu‘nlr

ALTERNATOR,Generator Rebuilding Book. Details:
Hedelund (PM), Box 5686, Las vm? NV, 89102,

100 MPG Carburetors, Drawings and detalls $5.95.

Carbu, RTI1, Bul ?‘B Hlt-l:hl:nl:h D 5?31

MOTALDY Rlll Valve Job while irhlin.g Gulrnlun;

teed. $B.75, lwo $12.25. Andris Associates
34081, San Francisco, CA 94134
HARDTOPS For Alfa, Austin Healy, nl'lt.un. rm.
Splmri

ﬂm‘:mm H“I{J HGA*‘ MH

0. Box md? r.: Hnmu, Callfornia

I‘I'l! THIEF. Theft proof your car with proven
method secure inst hot-wiring or master key.
nu"lm 85, H W. Johnson, 211 Castis,

l.l.l‘l'ﬂllﬂlll.t MAINTEMANCE MINDER,
record  with
hddlu. Yuma,

“PREVENT BATTERY RUMDOWN! Electronic reminder
to turn off car lights, En{l installation! %7.95.
Details Fres). Enrichco 1, 1023 Fairlgwn,

ncanville, ?5116

SHEEPSKIN |
&0, mntmhn h'lwtl.' M“ﬂ"“@“mmm' pl's’lnri
iege, Calif, 92117

242 POPULAR MECHANICS

Expensa
llﬂl calculator, $1.00, b,tglou, 9376

FUZIBUSTER Il $100.00. Send money to: Ahead

Sales, 40-05 Ja Rd, Fairlawn, New Jersey 07410,
New Jersey Resi add sales tax,

7" TELEVISIOM nmmmu I‘II‘I‘II COMPARABLE
TO UMITS COSTING E. WORKS ON
#H'I'!-H"H 'rtllﬂl.llllrlll.lz'rnlul

0 ASSEMBLE nnr FATHER AND SON PROJECT.

E PLANS A LENS SYSTEM OMNLY $14.98.
IIND FII-E:I Hﬂll\'ﬂﬂﬂ TO: HHHI PINE
VIEW DR., YPSILANTI, MI 48187

NAME BRAND TEST EQUIPMENT. Guaranteed D
counts up to 50%. Catalog and Price list ;mu
(Refundable). Salen Electromics, Box 82DC, Skohie,

Iliinels 0077
GOVERMMENT !urpll.li recaivers transmitters,

$n0Operscopes, parts. Catalog 25¢, Meshna, Nahant,

Mass. 01508 e
POLICE kllmrl. I: sials, Antennas,

Detectors. HPR, 24, Denver, GO aum
mnmmm Aﬂtumt. Modulation boosters.
requency counter. Plans $3.00 nr.h, 7.50/all,

-cc:ulso with order, PAMAXIS, Box 130-B3, Paradise,

36¢ WADIO & TV TUBES. Free catslog, Comell,
4213-17 University, San Diego, California ums.

NEW Instant Wall Plug tums house electrical

wiring into huge TV antenna, Dutyfree $2.98. Ma
||ﬂ12=|rrm,crau Succ, A, Montreal, Cana
H .

FREE Educational Electronics Catalog. Edukits

rll::;.;hnn. Department 7918, Hewlett, New York
INYISIBLE CB

MOBILE ANTENMA. Do-It-Yourself
Kit, Turns Auto's METAL. 5kin Into ANTEMMA. Com-
(o Eoumn, T8 v e L i

Harbor Blvd., Box BOG7, Charlotte, Fla. 33952

CAMPERS & TRAILER
KITS—PLANS

BUILD — IT — YDURSELF — Campers — Trallers
— Fifth Wheals — Molorhomes — Plckup Covers —
mnm; Trailars — MKits — Plans — Full Siza

an Comversion Plans $5.00) — Send

Il i} !nr I Kits Equi catalog. Glen-L R-V's,
9152PM Rosecrans, Bellflower, CA 90
BOATS, TRAILERS & KITS

BOATKITS — PLANS — PATTERNS — FRAMEPACS
— FIBERGLASS — MATERIALS — “"World's largest
Catalogues” — 300 “ONEOFF" DESIGNS — B' —

— in fiberglass — plywood — steel — lhnlnm
— POWE TS — fds — outboards — |jets
— cruisers — Sportfishers — how uhnlu
hydroplanes — tunnell — runabouts — SAILBOATS
Daysailers — Trallersallers — motorsallers —
multihulls — {KY, — CANDES — 40 models) —
BOATBUILDERS MATERIAL — Hardware — f8

E”:E:tﬁ"tii?ﬂ’i"u "‘“'luw resing —

§i

foams — & —_ l‘l:lrl. — — cloth —
C-Flex — ﬁl ":'I' .ﬂ — (With
Boatbullder's Buldl $2.00) — 16-P

Agualane — Tonawands — Illll' York mm

KYACKS — CAMOES PLANE — NITS —
hl‘tlrrll — Material 40 mdlll. In Hﬂh
plywood canvas — Cataloguas wil:h - ulll!n-
lr: l:uiﬂl" $1.00
onawanda — HIU York 14150

Eurllluﬂ: ] E;ulmmlﬂlh How To' 1.00
m ne ogue g ” h
m;luur — 16-P-1 Agualane — Tﬂm:l
New York 14150,

EVINRUDE 1979 Ba

ns . . . all slzes . ..u.m
lectra

handling . Seolt- ris
Jlll:;lsr?u 610 "Merrick nmmu%.ml. Hew York

“HOW to FI Boats” — Nes Pz
H.ﬂi.u I‘i]::nﬂ-i.. Eﬂg‘mnrm. Dept. ni' Hnl'a‘m-r

SAILBOAT KITS - Sawve Half, Trlilnr;m ln,:tmr
malded 'llmllu: 18 139 liﬁi
$ms. Huﬁ dﬁ:t -k

ﬁfﬁu’ interior.  Terms. PREE wolor . catale ""
ﬂ'j“‘ m%m West Highway 13, w
(Continued on mext page)




BOATS, TRAILERS & KITS
({Continued from puﬂllu page)

rib e e 0 e vt
Sallboats :H"g-m = OuDeAnds . M8 —
Crulsers — Houseboats — Runabouts — Dories —
mﬂ:’w_* s ey Sl L
25 years, -I%’I v aspecially for

amateurs inclu‘u]; :Eg-hr -step pi:‘turill Inmur.tim

Boatbuilding iies — Fastenings — Fiber

— Resins — Glues — Hardware — Equl;lrrl

Boat Traller Plans — Boating books. Send fu

Canads) for “ulﬁ lus  Free “nmtlulld
les” brochure, Glen- H.lrlrll. g152 m-nm:.

Dept. MP, Bellflower, Ii'-l W

FREE Catalog, Kayaks, l:mnu ‘Sallbaats, Pirogues,
Fishing Boats, Duckboats, Plans, Patterns, 40
. Outdoor Sports, Box 1213-P, Tumlma. AL

THE ““HYDRO-RAT" AIRBOAT 25 mph using stock 8
hip Briggs & Stratton Engine. Very simple construc-
tion, using common materials. Hu mld ng, no ﬂbwr-

lass. Information bookiet 0a, 'L
lrug%ntlin Alrboats, P. ﬂ ‘Box EHB ran,

HHFIHE EHIFMEHT

'I“%HI D::tmud I:'t“ mrlgﬂ.‘ﬂ&!l _Flan:k rlees
i ctures ar
u-n Pli:s% Box 429, New n-rnr'fp wluu':'f.:

LATHE Catal

BI.'TDIIH §1.00,

$1.00, Woodworking $1.00, u?
pbeil, 1424 Barclay, Springfiel

BUILD Solar Collector wnder
Eggg?w. Plans $3.00. GNR, Box 3

50.00. Installs in
Essex Fells, NJ.

BANDSAW BLADES,
mlmﬂ Sonora, l:ll

" COMPLETE LINE Of high qﬂl lity, low-
CUTTING TOOLS, ING  FIX PRE
IHTII.IHEH“, IIE'l'lL CUTTING u-i'l'l
PRESSES MACHINES, DSAWS © AND
MUCH, MUCH . Most items iullumd frées.
Send §2. for ill-np ufl mn uum, refundable with
first order, III: PO, Box 343,
Sterling Helghls, Mich,

1600 CATALOGS umu iI'H:l lh:-urib-m.‘- Sources for
everything  Imaginab $3.00, Masterlog, Box
244134, Oukland, CA nsza

" &% METAL Cutting Lathe $66.80. Talg, 15048 Proc-
tor, Industry, Calif. 91746 :

LATHES lﬂﬂ! 12136 121 IJI}
Brechure, Caster, 16230 Agate Pass Rd.,
Isiand, Wa. 9811,

METRIC HARDWARE ASSORTMENTS Automotive and
Industrial — 150 Pcs, Hex Cap, Screws and Nuts,
Popular Sizes MG and MB in Plastic Sectional Box,
Other Sizes Avallable U uu ll uest, $8.95 add

tue 1.00 outside N. end check to: R.

, P.0. Box 90, Carle le:l NY 11514

I'I'.IIILHI STEEL ‘Wood, machine, lapping
screws. Nuts, washers, boat nalls. Free 12 pa
price  sheet. Fastening Products, Box 151
l:l‘llllllﬂh-lm.. PA 19012

DBYNAMITE Publications! Lathes, Foundry,
More! Lindsay, Bex 12-CD, Bradley, IL §091

{53‘1" Free catalog. Puhr.

priced
llml

Bllnnrldn

mmnm

H.HFINI Equipmant, 1,000 gquality |tems, discount
F;ga; Campmar, Box 407N, Bogots, New Jersey

ATHLETIC & BODY
BUILDING COURSES

PHYSICAL Fitness Newsletter, Dept. 40, P.O, 195,
Western Springs, lllinois 60558, Introductory copy.

BIGGER, Mare Powerful Muscles—Faster!! Most
Famous Muscle-Course in World!! Free Booklet!!
Universal-C, Box 6694, Detrait, Michigan 48240

POWERFUL Body Fast! Guaranteed! Free Imiorma-
tI:In 5.im.ll|:llun Powerhouss, Box GG6TE, Minneapolis,

Il Guaranteed!!
DYNAGROW, 5402

GAIN 30 LBS Of Muscle in 3|:| Dl
Complete Program — $5.00,
Melanite, Houston, Texas 77053

BANDSAW BLADES, Any size, Free uur-l-.'.F& 5:-1,
6541 Tidewater Drive, Norfolk, Va, 23509

MILLING MACHINES YOU'LL LINE BUILDINE,
C.lillrlgi Parts Rumhlq Cu:tl Vartical Plans
ium Horizontal  §5.00, $8.00. uu~gumu

ANY, 220 So. Center, 5Inll Ana, CA 9270

GI'JHII.ITE MITERING llIJIPHIH'I' fur pl:rlll:‘t pll:
ture frames for under %5250, obby or pro.
Pootatuck, Box 18), Windsor, VT, 05080

BLACKSMITH & FOUNDRY
SUPPLIES

HOME CRAFTSMAN

ANVILS - Forges (gas or coal) - anvil benches -
hammers - tongs - all hlw:lusmlth supplies, Order
your calalog today - $1.00 refu with first
order, Mankel Blacksm Shup 7836 Cannonsburg
Road, Cannonsburg, Michigan 43317,

SPDH‘"HG GOODS
& EQUIPMENT

TRAMPOLINE Kits (lumba &' 12* $129.00).
Literature. Tram nllnu Ellpplil!:i PM, 1367
138, Riverdale, GA 30

iwutms’t—mcl’lmm RETURNI
sport, FREE  cata
BoomerangMan, 306 Parl

Free
ighway

" Excifing
a0 desl books.
_____ Hnrlrnl:. LA 712 20

RRCHERY Lowest Discount Prices. All top brands,
Orders shipped same day received. Money-back
lumn nor:lﬂ's Largest stnljppllqr,ﬁm l:tﬂm:.
derson rc pratic
Michigan 48837 il s g,

WM“HHF.EEGI IIL'!"EHI.IEHT '.'II.I'I'IE'.lllI!I MOTORS
i “Bugs”, Dept :
Lawrence, NY 11559 . v 0

HUNTING, GUNS, DECOYS

ENERGY SAVING

SAVE 20% ON YOUR FUEL BILLS Revolutionary
Device Draws Water from Boiler, Heats it with Waste
Fuel Gases, Recirculstes this Water to Boller-Reduc-
ing the Running Time of Burner-Works Even After
Burner is Off, Simple installation, $19! 99-free liter-
ature. MACE Ene Mewton Plaza,

i l.:nrp
Plainview, M.Y. 118 ;-Ou

SAVE EMERGY ‘Ehlnnu!.tltmlllyr contral tempera-
tureé im any room or apartment winter/summer
$18.95. Alpert Sparks, 8140 Summerfield Rd.,
Lambertville, Mi. 48144

ENERGY METERS, Electric, Gas, Waler, Phone, etc.
l.un]- "fr{ frank sunﬂvll Publications. Hrochure 25¢&.
“3 m ronics, 475PM, Alamogordo, N

SLOW Down your Electric Meter — It's unr
$3.00, Save Money, Box 459, Marshall, N.C. 28753

GODSE DECOY. Send $3.00 for pattern and in-
structions, P.0. Box 175, Sherman, |ll, 62684

BATTERIES, GENERATORS

ENGIME GEMERATORS 2000 watts 3$299. 1)
Enterprises, Box 683, Oshkosh, Wis, 54902

" GEMERATORS AC._ 1500W. 3,000 Watts, Needs
Mo Battery D.C, Generators 110V 220¥, Three
Phase AC, Generators, $129.00 M.0, J. Schenk

Engineering, Box 3504, North Las Vegas B9030

ENGINES, MOTORS, MAGNETS

REPAIR Electric Motors! |llustrated imstructions!
Modequip, Box 7266, Kansas City, Mo. 64113

REWIRE Car Alternator for 110 AC. Plans $3,00. $3.00.
S‘mutt Box 591, Titusville, Huridl 321‘!!.‘!

“RUN Three Phass Motors on Single Phase! Three
vrlr.l" $3.00. Lindsay, Box 12-CE, Bradiey, IL B0O915

" REBUILT Engines El‘tihli:lhm‘l 1947. Marine,
Industrial, Parts. Atlantic ines, 741 So. Ocean,
Freeport, Y. 11530, HM?D-E

TOOLS FOR SALE

BUTANE Powered Screw Dri Dirawi 2.00,
Rt. 11, 11784Y, Fort Myers, Florids 33808 = ©

MACHINERY, TOOLS
& SUPPLIES

MILLING Cutters, lathe milling attachments. Cata-
log $1.00: Potter, Bm 73, Cedar ids, lowa 52406,

SMALL FOUNDRY furmaces, Supplies. Free litera-
ture. Pyramid "Bﬂ."f“ 3736 South T™h Avenus,

Phoenix, Arizona B

SOLAR & ALTERNATE ENERGY

“WATER Storage Tanks-Life Time Fiberglass - 100
Gallon to 6000 Gallon Capacity’. Write: Box 3,
Rockton, 111, 61072,

AMAZING Wood Heater—Automatic Forced Alr—
Heats Entire Home—2 Models from $249.00—Write:
Box 3, Rockton, Illinois 61072,

SOLAR EQUIPMENT CATALOG For Do It Yourself-
ers, Complete product dn::rIEIiuns with prices
100 Refundable. EXTERNAL EMERGY, P.O. Box 643,
empe, Arizona 85281.

WE can attain UNLIMITED EMERGY! Active lic
interest to form the future! You are the Key! Info
$3.00, GA Bush, Box 02538, Portland, Ore, 9

SAVE $2,000.00. Make INSULATION! Show-how
book il “LASERS and Holograms®' complete with
PLAMS! $2.00, Astralbooks, Bex 3901, Foneswood,
Virginia 22461

SOLAR HEATING CATALOE — FREE Shows full line
of solar heating components. Install solar heat '_mlr-
self and order all materisls from one source
mail. Write for free catalog and price list. iulur
nﬂmﬂ;ﬂtﬂ: Division, P.0. Box 237, Manchester, NH

W0O0D Scorching Tﬂ:hnlnui — Amazing Results,
Fm 'I'|.|rr||:.r|ﬂ|r.. 5324 Fawnwood Road, Kﬂu:ﬂlll.

munmm:, Hobbylsts - 1979 Catalog contain-
ing Chalr Came, Swiss Musical Works, Clock Kits,
Lamp " Parts, Innll, Finishing mmul': Hardware
Fians, r:&! Pmars, 834

elc.
Bellows, Funl.im. mr.hlnr-

WO0D - Domestic and Imported Hardwoods! 4000
Items! Clock, musical Instrument kits, Tools . . .
discount ceés! Hardto-find hardwars.
cMalog, 50¢. Craftsman, Dept. AX-39,
Chicago, lllinols GOG08

" YOUR WOME WORKSHOP Can e
each weekend, Enroll with nmimrfw&u’imm
lnd lll:!lll"l‘ EIL'" enroliment nﬂlﬂnti. Il'ld w

dﬂ im Enroliment
nu:nurr CLUB LTD., Box 9082, Eﬂ'luntm
Canada TSP-4KI

" UNFINISHER  Picture | Fum-
:Iw-wt. 50% Discount,
126-PF Seventh Morth, Hmrm, mmmn
HOW To Create Beautifully Venesred Furnl'lurl
uulcllir Enllyl Illustrated Yeneering Manual/Cats-
]“Ht Exptic "l'lll“ll. Inlays, Supplies. Morgan,
40204,

Hﬂldl ~F
IH"“I .Elt:‘?:

1123 Bardstown Road, Louisville, n.mm

g I'ﬂll.nEI unnl1 “‘"f'“'u:;.ﬂ" |

es, Every i s:m ne l

ifn Q. mumm M n

City, M.Y. 13790 o 5"'
CATALDG FULL-SIZE FURNITURE I'l.l.ll -

Refunded with first order, 'I'udltiunl

can, over 150! Furniture Desi l1 H!S hlnhﬂ.

Dept. CP-79, Evanston, lilinois =
s 5, 1, etest s

mi L &

T:]'I Hu-ka Tahoe City, Glilﬂﬂl‘ﬂil 85730
PATIO-PORCH SWING Flve Fest I.MLC-M'?
Plans Patterns Instructions Materials List .00,
Southérn Lelsure Swings, 1656 Edgemont Drive,

Florence, Alabama 35630
MAKE Smoking Pir lnlnrmntlrun Pima PH39,
Box 59211, Chicage, I/linols 60659

. Save 5 % on Fllnl. Nltlnullisr

circulated publication features nm plans per
ar. Early American, Shaker, m lrg furnl-
ure, ciocks, t:url,“!;u income Idu:, nu ri|!: []
issues per year., Woodworker's Journal

Sunset Lane, Washington Depol, Ct. m:rh

CRADLE plans, full size, um ‘Other furniture
lans, brochure, SASE and 25¢, Willlams Fine
urniture Designer, P.0. Box | Newport Mews,
'||I'i 23J606 A=

ﬂlulll 'rulu-cilmnln'r ELEVATOR defies gravity.

omorrow's workhorse, E-I
im:iudu EXCITING rooftop huiu. Just §2.00.
Cal Hemley, Box 8310PM, Phoenix,

BUTLER Tray hin ,OEI-“' round und
ﬁﬂ of elr% Armor,

ished brass,
, Deer Park,

: nuu.u 0 UNIQUE Wooden Toy Train, Track, Tahla for
’uuunlmr new concept gql; lecomat .. ?E

ln:lm:tlomﬁ $3.00 , ‘Natan &
Irﬂumtiu'l

'I'arrm:u. , Shawnee Mission, Kan
Plans
324M, Wayne, NJ

1887 TROLLEY-Wood _replica.
z&s refundable. Criss-Cross, Box

HOME Plans — Minimum
Clearance — %!IIII II'EI.IIIII‘.I for #25.00 6633 Madison,
Groves, Texas

FORCH SWING Slat Back, contour seat. Complete
I;’“E $5.00, Ludy, P.0, Box 86, Waynesboro, Pa.

REDWOOD Burl siabs, clock Kits. Free brochure!
Redwood BurlEsque, FOR 207, Lompoe, Callf. 93438,

WOOD FINISHING? . . . For professional resufls
leck to General Finishes' Sealacell 1-2-3 penetrat
wood finishing process. Sealacell wipes on, l“
nating brushes and brushmarks, Even in a dusty en-
viromment, Sealacell will nhnu iou a mmh ish.
For your free General Finlshes write:
General Finishes, P.0. Box

'mum
Wisconsin 53214,
) 101 PATTERNS, Gifts, Novelties, Action Windmills

plus “'Make Hnnur Jig Sawi Ihl'lljl $3.00 Pr IJ
1st. Class. Mastercraft, 3 PD Box 631,
Ridge, ILL 50068

POOL TABLE plans and kits. Specifications,
deunnpﬂnns 3-view drawin rices, Information
$1.00. Tiercraft, Box 8151, Erls, Pa, 16505

CONSTRUCTION PLANS,

units, Ross Sola stems, Medina, Wash|
. ¢ Systems na ngton

" BUILD YOUR OWN AUTOMATIC FIREPLACE. You
rulmlu qul madia f:;r{.u:’tﬂeﬂhﬂ?ms o burn BLUEPRINTS
5 ] ar ar L | Eystems.
§end §12.85 'rmE:'1 blue print_drawin 5. Lelngeer a5 INVELATER 08 CHALEY — Jur ““"'v gubs, Wam,
Gonst, "8 "Tool Co, Box 1644, Fayettevis, Onlo  REUC CSlRS ORI e, PA 16
" SUN TRACKING SOLAR COLLECTOR! Worlds Most nusd
Eficient Sysiem, Send for Plans/Parts/Complete SR S A M
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LoG EAIIII.S & “A" FRAMES

LDG CABI laces, l:nmll'lu Instruction
Manual 34, A- mm lans $2. Donels, Box 333PM,
Iﬁrmmunl. Colo. BO4S9

ﬂﬂl'.ll”lln L}E‘. {,‘q.hin:, :.I:I‘ﬂ!! F;'I'I'Iitlﬂ'! Flrupdlr.'lllll
ete rame Pla
pon H “' L hﬂrlntnd

builder's Ca hl
Ill'il'll.dnlll. tianta, Georgia 30306

. .« Baals,
HOME BUILDING &
REMODELING

POLEFRAME COMSTRUCTION, Strong, Versatile,
Economical, Beautiful, Complete alled De-
sign/Construction Guidebook. $5.50. CRC, Box 1254,
Atascadaro, CA 53422

EARTH SHELTERED HOMES. Energy efficient, low

mlnhn:m! blueprints sulilﬂ:lu defails  free!
Linder, Homes, P.D. 1345M, Portsmaith,
DR

PLASTICS

CASTOLITE Pours like water, hardens like glass
without heat. Crystal clear, colors. Embedding, coal-
ing possibilities unlimited, for industry, | Hborsto.
ries, craft work and f”“" Reproduce your desi
wllrl a variety n'f mn mtnr I: Profitable. 1llus

Manua) ASTOLITE, De
]’!WFH Box 391, Hmdm-:l il

DO IT YOURSELF

SPEAKER l:anlnﬂ Plans. One Dollar, Self Addressed,
Stamped Envel SC Enterprises, Box 10509,
Hamitton, Ohla 4 2

UNIQUE FIREPLACE: Build dual &urgun Firaplace
with Energy Saving Feature. $5.00 lan. Fireplace
Specialty, Harelhurst, Wisconsin 54531
ELECTROPLATING. Complete amateur's lestbook.
All metals Electroplate metallic/nonmetallle items
;zgw Details free. Trople, Box 95-P3, Palm Bay, Fla.

“SAVE Energy, maintain comfort. Simple tharmostat
addition, In:lfuntlml 00, 110V From GCar, Truck,
Tractor Alternator. Instructions $3.00, DAB, Box 61,
Venetia, Penna. 15367,

BIORHYTHM MADE EASY. Compute an 's chart
Quickly. Simple directions. Send $2.00. Gale

Hesearch, 59, Baychester Station, New York
10469,

WATERBED Plans meusliunul Draftsman.
Several designs. Easy to bulld. iim Dion
Grﬂthﬁ,_ﬂw 2454, Hmu:, Wa. 9815

TEI.EHII.'IIH. Equipment, all types Including
Modular, Catalog S&M Box 11478, San Diego,
hlliuml. 5E112

CONVERT Cellar cioset into 50 cu. ft. freezer!

Larger sizes available. Assemble pre-fab relrigerat-
ing equipment for factory-direct savings. Write for
frem literature, Illuitrltld lang and installation
manual available .00, Visa/M.C. Hold-Konnect,
Dept. P, Bu:mDﬁ.P nceton, N.J. 0BS540,

"“UPHOLSTERING SUPPLIES, Tools, Gane, Instruc-
tion Books. Free Catalog. J1I'I Dandy inl-e-:. Box
30377, Cincinnati, Ohio

MIGHT VISION DEVICE H.IIII 6,000 fﬂ mu.r.-
triturd Manual 'uilh Supplier Index show

Build Low Lewvel .Im-plf:rlni nq'm:t fur Ni i
Viewi 15.00 Il. Fantastic Hesea X
Eﬁm Hnrullﬂd uhln Hlbl

“TENERGY S-I'llini “Plans, Water ‘Wheels, Windmills,
Electric Cars, Home Power Flamts, Free info., plans
list. Goodman lssuclatn, 4 Berryville Pike, “Summit
Point, WV 25446,

YOU CAM DO ITI! PIANO/ORGAN FUM!! Manual -
.E.ﬂl:l. sﬁlﬂ;ﬂ.l.'l‘ YOURS, Box 27, Moose Jaw,

FIEE] Summer l:mlml’I
rojects. Custom Bullt Picnic
rlve, Ogdensburg, NY 13

WALLPAFER — Save H-Ilf
I:ltlInE 53 actual sample :rum
£ el IH:Hm Irlr.ludinl vl
Mutual

Luul!lrlllu-, m&' o

DESIGNER TRACK LIGHTING in your home! Illus-
trated Brochure - Complete Guide, 00 - Arthur
Associates, Box 3951-!’ Grand Central Station, Mew
York, New York 10017

MAKE Money seilin n home. 10 Eal:r
Steps to Successful r o Frn{u:inmll
ods for marketing real esta Wil Lt
3 Birch Road, Illriln,"gnnn, 06820

NILL HOUSE PLAMS Full Size. Ome Inch 1o foat.
R K S SR
' stog AE., W, et,

P3 l:'.hir.m. IIHMI: 60643, "

outdoor  furniture
Tables, Riverside

More! Mew 1979-80
$1. 25—?1 .55 single
Send

812 'H Main,

Mﬂu “_Hpﬁlla'mmu Ol Burner, Repair

Pine Grave Aue.. Kingston, MY 12001 = sl
FREEI! Tax llruul . . 5ave p

Bu,plrl your own ildlﬂdullt or

nesses . ; and handll
I" }F FIIJIFDQMM?FH Ban 1
Mn MY, 11510

DANGER: Tree Fallin
method, , $3.00 'nm-r, Box mﬂmm" Seattla,
e eaiod

“"DO IT YOURSELF. $AVE MONEY. Lay Tuur owWn ©
crete Block with the Denco Block %ﬂ: 'I'o-ul
Eu-ulllt Denco, Box 175, Onalaska,

Frn

ot e, Rbiuie ol 4800 ‘"‘i'.‘:ﬂ.’
picture., Resu ] proj
Total cost Less than 0.00.. s%l-lll &
$16.00.. Ilustrated information FREE.. Macracombe,
wlshim‘tn!'l Crossing, Pennsylvania 18977

" BUILD from Detalled lnltruntlm Drawings! Using
55 gallon drums: FURNACE burns used motor
oil, D BURMER mrigh WODD BURMER horizontal

|1r|.|m Low temperatura LE SYRUP cooker, COM-
POST-TUMBLER 18-day rotating method. Alsa build:
SAMDBLASTER or AIR COMPRESSOR from surplus
parts. n& SECRET FORMULA for undumtmg Imu
n::r H each! Imformation only semd SAS LT}

. X3OPM, 7425 Gesuga Street, Solom,
cmln. -um

TV ANTEMNA INSTALLATION: How to Deal with
Installers or do-it-yourself. Booklet, $2.95. Antenna
Man Inc., 28 East 5t, Ipswich, Ma. 93*

HOT TUBS., Factory direct prices on all-heart
redwood tubs. Complete kits including all equipment
starting at 599900, For free brochure write: Pools,
Inc., Box 247A, Sioux Center, lowa 51250,

MODEL AIRPLAMES - Huge Catal , Sig
Hlnnh:luﬁninn inc., Montezuma, 1A, 50171
Steam Engine Kits, Marine, Stationary, Walk-
m Boilers, Fitlings. leul:n;; ler's
;:2 H.PK,, Centuck 34, Yonkers, "0
ntt, m

KITES, muﬁ PUZILES,

KITES — All Sires, Shapas. Catal 1.00. Kites
Unlimited, Box 4316, Pittsburgh, PA, 1 Y

NEWLY ODEVELOPED PERPETUAL GALENDAR. For
any date and tlm past, present, or future, pn;nﬂun

S T Ry e oA, b

IIIIII ni sun,  holidays, lmmlim ulmdlr:,
dmlfrl Iuml:, m:tahmrlsﬁwmu lz-"laqurl
raphic In black an &r %
E?ZP Morton Grove, IL 600 .

MAGIC TRICK
VENTRILOQUIS

FABULOUS MAGIC Catalog !ﬁ sama day service no
substitutes, Fahulnu: Magic, 3319 E. Charieston, Las
Vegas, Nevada 89104

SLEIGHT OF HAMD - Iearni ith *Th
Eluzsive Coin Routing' !m&n um? o h-l
4748, Philadelphla, PA 19134

" VENTRILOGUISM/Puppels! Cataio
able). Waher, Box $20PM, Littieton, tolorado
| {.“!T rgld’;ﬂ mdln&wnuul cm:

I

S, o0 M Eraens. Mk, S804

HOBBIES & COLLECTIONS

UIDH!.!.

HI‘!II']E*

REPRODUCTION MOLDS

IIIILH For Ornamental Comcrete Products. Catal
G500 Fiberglass Molds $2.00. Plycrete Mold Co., EI
Rapids, Mich. 48629,

ARTS & CRAFTS

MAKE Figurines, plaques, candles, lawn orna-
ments. Molds, plastercraft kits, liguid rubber,
sample and catslogue 25¢, Weoley Company, Box 29,
Peoria, 1llingls 61650,

" GIANT '77-'78 295 e arts and crafts :mlng ios
nur}thinﬁ for beg rlr!ur to professional. Send
52,50 I.I'l:ll.hlﬂ with your first $5.00
urdur to sm-nnm Division of Brown Leather
nr. Box 105-PM, 205 Virginia, Joplin, Missouri

rﬂ.lu!n GLASS Eltalngrl" Tools, Supplies, Books.
sm 5I:I¢ Saylescrafts, 171 Main iiurL Hyack, M.Y.

COLLECT Military Medals. List 50¢. Yemon, Box
JA7FM, Baldwin, M.Y. 11510,

uhﬂ!l'l; ?:Ltr!:' A l;ltl'l hml hmumdl hnnﬁ\'ﬂu‘;
ueurs er Manua 00, 133
ralmlll Philagelphla, Pa. ui’zﬁ. —_—

LIONEL, American Flyer,
Operating Instru:’lmn:, l:m . Enormous Salection,
Greenberg Publishing,

susahﬂuthu nu-:l irmuiu:. MD 21
OLD Time Miniature Soldier Molds., Free Catalog.

Castings, 43 Turnbull, Highland Park, IL 60035
DECALS, EMBLEMS, PATCHES

CUSTOM Designed Embroldered Emblems, No Mini-
mum, Fres Catalog. Southern Emblem, Box BPM,
Toast, North Carolina 27048,

BUTTONS — Custom made small lots. Buttonprint-
ar, 1747 Selby, Saint Paul, Minnesota 55104
ANTIQUES, RELICS, INDIAN
GOODS & CURIOS

Marx: Price Guides,

"EETTIIII Started In  Stained Glass™  50¢.
Whittemore, Box 2085Y, Hlnum. Hl:: 02339, INDIAN Relics, I.i:t 25¢. Arrowneads, $5.00 doz.
~ FIGURINES, i “color,  New | Rlilmu Folsom $10.00 each. C. Secrist, Deerfisid, MO. 84741
Subjects. Send for Fﬂl:hlﬂ'l Dorlttl Studin
Lnn'j.n d Ave., Dept. P, Oak Park, | mﬁ STAMP COLLECTING
IILul::ll:Ell YOUR OWN DESIGNI seml ograph, i
negative, line art (returned). Receive 12*:“1':1 oMy Others Rocuest o ieding Trigles, Spece:
to-print ‘screen, ’?"“Ft"' pint ink (specify cnlwl. Portiand, urunn '?fu ' ' '
ﬁirmnnh Filnél ?.’“'" uilm F ||1 “SEND ﬂnl for nice collection of U5, Stamps
m s
businesses, 750 ““ e kit $6 i “’ includlrll !!:I.ll and scarce mint Sipex Souv-

27.50 for complete kit. SCREENMAKERS,
Box 17, Guffey, Co. 80820

BIG Profits Cnndlucrlﬂin: Beautiful one of a kind
Creations minﬁ Thruw mr Household Containers,
Tree Stumps, Drittw Rocks, Practically no
Material Costs, l:wrlm!te Instrw:hnn Booklat with
Photographs. Send $4.95 M.H. to: E. Orth,

Benfield Rd., Rd, #1, Hmutxle 3. 18062,

mmmnm Catalog, Tools, Leather, a%

Dressings. Saddle Stamps, Buckles mum mare.

.;I.DD (refundable with urder%. : erson Bros.,
0. Box 395, San Francisco, Calif, 94100

CARTOONING, COMMERCIAL ARTS,
& SIGN PAINTING

SIGN nting—Easy method. Free catalogue.
Kautmann pany, Centertown, Missouri 65023

mir Sheet. Attrucilu price lists of other beautiful
stamps and collectors lies also Included. Mysti
Stamps, Dept. 55-1, Camden, New York 11316,

STAMPS FREE! New Issues - New Countries -
Triangles - Hw:lutl = 0 ics - Scouts - Binds -
Flowers - Animals - 0 mdlm - W.5. sum,u.
Complete llll.utrl't:d Canadian &tamq Catalog, Send
ll:I iznu;ﬂmaillrlg, Gray Stamp Co. oronte, Ontario

H DIFFERENT U, 5. Stamps! Only 10¢.
old |siuus ﬂﬂmmumutlu, high values
ﬂu“ h.ard et $1.00 stamps — send 1

1& to: Goliath, Dept. W-1, leharn,
New Hlmpshlnr 03574,

GRAB BAG of over 100 Lnumrtﬁ mm'ﬁ
Contains Mew Issues, Asla, Seas, Africa, 7
All for Only 106, :tﬁum uum Littleton Stamps,
u-m EX-1, Littlston, M.H, 03561,

Includes
airmails,
offer to

MODERN Cartooning taught by mail, Write for free
brochure.  Cartoonsrams—Box 263-1C, Branford,
'Cnrln 06405,

35 LESSON cartoanin
zine, both %$3.00. Hartman,
Nebr. 68503,

course. Cartoonist's Maga-
Bow 30367, Lincoln,

“HOW To Mske Momey In Commercial Art," Box
11!-11: P‘anl.. 0OH 45356

MONEYMAKING Cartooning/Caricaturing! Free Lit-
erature, Art, Box BOP, Woodmere, New York 11598,

MODELS—CARS—SHIPS—
TRAINS—PLANES ETC.

5 and products.
Hu n
Weld !‘ﬂ

iy #1.00,

wu Mmmmm

‘ﬁ] Tos

tud Buu{u:t tllh hnw
7 Kidd 5t., Alexandrla, ¥

IIIILII sturd Inexpensive P
Glaxdvang Gomplete Inst
Morys f.rrhnr‘-m. Box 294P, 'I'l']'lll:‘t:l-rl = 77

POPULAR MECHANICS
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SHIP Hnm Kits, Pians. Fittings from our own
mrtm? 'ht“u“'ﬂ!d Cataleg: 3%1.00 (Refund-
able). Bluejac Ship-:ﬂﬂln ¥ Water Street,
South Norwalk, Ct. DBB54

7 F“'". WAR Modal “HH“. plans, Catal free,
W, Green, PM3, Bax 892, Shalimar, Fla. 32570

RADIO CONTROL Airplanes uu Hel
Supples. Big Discount " Cata 'nﬂn“'
lers Supply, Box 7185, Mon rmm 36107

REE - Mammoth Collection, Scoft’'s Master
Glubal Alb Wh ¥ B I
S, o e e sy, s, Sarealn

HITLER, 100 Interesting i.‘-lnm = 10!
ais. PAS, Bag  7810-Sia Enonins, o

miilir F. KEMMEDY - MARTIN mnn nn .
UsS Ccom mtmnrutluu Stamps

eweast
n:r:heied I:I'I'Ii:ial Furst Eo'lmu mi

both hr.f
a70
mu inclwded.
. DBE29

e

FREE Congo Animal Set.
Alpaugheo, Box 225 Highbridge,

50 DIFFERENT Oid L.5. Mﬂ:rluu Stamps
wrmmutar Stamps, Box 3592, Hlmrl'infl:d ‘mt?ﬂ

"'HHIII.I'I‘ILE" U.5. - Foreign Pricelist and catal
Freal Everyth lm Mntlumuhrmdur. Box 1 '«
Grand Rapids,

FIFTY Free mlm MMIlt J.Hl Stamps, 398
Avery Street, South WJndm. CT 08074 o

(Continued on next pags)



STAMP COLLECTING
{Continued from preceding page)

DISCOUNT S50%—Approvals by

country. Galnes,
Box TBEP, Mattoon lllinols 61938

US. 250, With Approvals. Happy, Box 124,
Sil'll'l'lllll. u'?ma . Happy .
ARGENTINA—Diferent. 1 Approvals,
l‘.'nhnllmm. Box 690, Saco, Maine 04072,

28 DIff. Unused Mainland China 25¢ with l?pl‘m'
Ill. Fred lﬂhln 2931 N. Monitor Ave., Chicage,

1 remt U, §, 1 rovals. Bradley,
“;ﬂﬂﬁ&uv: Dﬁ approvals. Bradiey, Box

50¢ BRINES You llJﬂ s|Ll|:t::|rll1 plus  worldwide
lpprnmslnm’ mps, Box 277, Ocean

JUGOSLAVIA. 99 _Diflerent __25¢. ~_ Approvals
Milehigh, 3445 Quitman, Denver, Colorado 80212

IHt‘l’lﬂLHmHqu Collection — 10¢. Vatlcan

Ghana, 3a Russia, Animals, Space.
- 100 dm.m."r Pius uf‘dm p:m
obal, Box 7429-P-18, Olympla, Wash 507

FREE UN Set with Price List. Ftacek Stamps, Box
1023, Manteca, Callfornia 95336

ISRAEL 15 Different 10¢ approvals. Sam Chazen,
Box 666, Delray Beach, FI.

107 lll-'ﬂﬂiﬂl' TI|II1IH' sports, topicals, etc.
Value $4.00. Only Yargoin approvats, 1red
scuse, New

cnurnn worth §1. lmn l‘hl‘lﬂ. East
York 13057

PLATE BLOCKS. Six Differént 4¢& Only ;LM. FREE
WHOLESALE PRICELIST. AMPBCO, Box P, St
Louls, Missour| 63136

FREE U.5. Stamps. Géneral rovals., Chapmans,
Bu H?—H Glhlburl, Hiuhlllllf;u

5. Mint Set rovals,

us? hﬂh Clara, hllium 95054,

“"FREE Stamp Packet With Approvals, Estes, Box
3947-P, I-hllrwnd Florlds 3

50 PICTORIALS 35¢. rovals.

anam Dnmmdlll. Randallstown, 21133,

“FREE Su collection sent with approvals.
Gould, 1784

nﬂ. San Francisco 94123,

Hildebrand, Box

Arbour,

FREE: 32 Page United States and United Natlons
;;hln:ll.m. sheiron, Box B10547C, Morth Miami, Fla,

. I-II priced lﬂm fb'l"l._;l- with l-lh'f"l:'lluﬂl:\;l
{4 bonus. . Stamps
Fremont, Michigan & 12 . :

U.S. 200 Different Commemoratives $l.ﬂu! l@pm
als. Gordon nmm. Key Largo, Florids 33037

Iﬁ mps - 150 counmtries - 1: each,
Bal Box 11?5. Dearbom 48126

S00 DIFFERENT Sta 7 S08A Brooks,
College Station, Te mw - .

RUSSIAN Space Coliection Inciuding Souvenir
?thj"t".t $1.00. Russian Approvals. Snedco, Waldwick,

mu fitteem different Unifed States,
unr fitty years o‘lu—zw -ullh approvals, Jaxon, Box
C11-P, New Rochelle, New York 1 y

50 Dl:fillllll' U.S. Stamps. 1uchuuu 19483 Fiag

'le':{lud Mations. mzﬁ J‘L‘pmmls

Stamp
included, Wil Company,
approvals. Froelich,
53.

-.-..._ —

Helghts, N.Y. 10598,
FREE Worldwide packst. Penn
Box 412-A, Morton Grove, 11I.
U.E. Bargain- 100 different commemoratives,
1.00, with besutiful worldwide a wals. Stamp
enter, Box 37, Kennebunk, Maine,
SPECIAL 25 Mint rmrllt Thompsons, Bo
25237, Richmond, vlrﬁ- . "

$5.00 Value, 100 nm-rm umu States Commam-
MMHEII $1.00: Hryson, 8123, Toledo, Ohio

“ CAMADA. 75 Different 25¢. ﬂpmnls Orosrhky, Box

1-C, Sarnia, Ontario, B:mﬂ
IMVERTED E.IHI" 100 Different Ur-tud
Belmont  Stamps,

mlhln:lumll Py lamu'l:

IIEII‘HTMIIB anutHur 50  Different  mint
Monato pictorials commemorati m Dﬂ']‘ iﬂﬂ wlth
mint complete set approvals,
Sldney, Ohlo 45365,

SINGLE lﬂ.lll's wnd up. Mounted in books.

TRUST STAMP 0. Box 100-P, lamaica,
New York 11435

rovals! Regardiess catal ! Klaster,
4164 ﬂmlﬁgr San Diege, Callf. 5210

30 DIFFERENT Oid 10.S. between 1861 .H'ld 1939 -
h.ﬂﬂ Ed Roush, 423 Shepard, Mansfield, ‘.'Iﬂu

AN UNUSUAL U5, val Service. Sherman, Box
IHS&E, Fhlladelphia, #a. 18111,

U5, MINT Specials! F Set compl
Army-Navy complete smi i‘t.ml%ﬁ‘ ;:gf
Avenue U™, Brookiyn, N.Y. :l:l.!!!

UNITED STATES —10 Different Flag stamps 156.
ﬁr?!l!l;.‘ Blachman, Box 147, Homecrest, Brooklyn,

500 Hard-
Worldwids: mirhice Taetssts i Jorien: Pt

riats. No -Tﬂ"“'ﬂﬁu“u?rﬁ:'hﬁlfh&rlmn

us. Illl.llllil Hi Values with Delects! Great
l.umm. Ba rices! Truly Different. Adults
over Rive m Dept. , Ada, Michigan
lml

FIRST DAY COVERE — ovals, Covers, Box

36A25-M, Los Angeles, CA

50 DIFFERENT L.5. lmp:i Al Frl-lHS] Qual
L‘oitﬂtlﬂ.ﬂ $1.00. McCartin, and,

Illnlllm Old Flrst Day l:mm‘:. & Different
$2.00. FDCs, Box 206, Sl.lwartl.iilll, H.Iﬂlm

sr e e

CAMADA Ten Late ﬂnmmummtm 10¢ Canadian
pgm-l.h Harley Boardman, Little Valley, Mew York

70 Differant! week, Fr il
mnlmm Sﬁ. | “fal'd Gg:clﬂ. I!linul.i. Ig:lilz 5

FREE Mint British Colonles Collection With 100
Different Worldwide 25¢ With Approvals, Tarhesl
Philatelics, Siler City, North Carclina 27344

FREE Canadian with approvals, Stamps Unlimited,
Box 2295, Kalamazoo, Michigan 45003,
Includes Special

220 DIFFERENT WORLD- 254,

Selection from Wild Mysterious Mongolla. Colorful

Fu:lmtln Stamps plcturing Animals, :hip:r .
Many More. Other Exciting ps

Er-:lnud fnr Sale on Approval—Buy Some or MNone,

Return Balance, c-ln:ul Service Anytime. Keep the

220, Regardiess, Send .25 v'l'n-dﬂ Anzell mn-m

Bnl 202M, Rooseveltown,

“FREE! “MODNEY SAVING” U.5. price list. Scotco,
X4455-FM3, Hollywood, Fla. 33023

FREE! Bill Bargain cmloq - le 'Edluun ligtl
thousands bargains  Includ B.N.A,

ﬂ:lmn pmhtl. albums, :umwri“ Ind lupplln
I‘Irll stamps from owr spproval service which

]'uu may return  without purchases amd cm:ll

service at any time. Jamestown Stamp, D

Jamestown, 14m1' i Ot K,
AMAZING! - w Different Mint United States Com-

memoratives ..'mm talog. Alco, Box 121IMP,

westerville, Ohlo, 43

TOMGA'S  Faptastic Coconut- Ehlp-d Definitive,
Mongolian Panda Bear, Interp .h!runuml:ll
Space !utbnn, Fl'lll‘ll"l:l'llhllll'l yderabad

usoleum, Velasquer Hlntl -qum
approvals, State age. Douglas t. D!-p.lrl]'ll“l: P

Las Vegas, Nevads, 89119

USA "Space Shuttle” — Grenada's latest Com-
memoratives — Fres! Approvals plus 101 Bonus Sets.
ﬁﬁ:m Deems, 226 Race Raveniwood, West Virginia

207 DIFFERENMT Worldwide, Includi ysterl
Mongolia, Russia ﬂul"ll'lllll F:‘H}mli n W lnlrr:r:‘.
birds, flawers - all only m, Other exciting approv-

i o A A
Y PS8 Fegar
m'fn Dapt. 31, Anderson,

less, Wesley Compan
i 44012, pany, 3

110 Differsnt, Sports, Etc. Only 10 I
Jey-Lyn, DI;‘I: 17 TE-1, ﬂlh‘!unnn?ﬂ 1" Mnm"

RUSSIA! Five sets
3445 Quitman, Denver, Ezﬁmi""”""

BRITISH EMPIRE 100 Different 2 !
Mokea, 111 £ Eabront Poimetien | Hibagiprovats.

COINS, TOKENS, CURRENCY

INDIAN Héad Cents, Two for $1.00. Free Price
List. Swiggett, 819 Joan, High Pulnt NC 27263

Hiilhlllh

nﬁ‘nrﬁnlli um”'i“'ui' i:m’ “"'Jm?v‘ (1 {“ﬂ“
lists. LITTLETOM COIN éu nm, " Littieton,
H.H, D351

HONG KOMG DOLLAR Only 10¢. Uncirculated

cupro-nickel dnll;r |.Irl1lt unu I.IH.I 'I’I ONLY. Plus
rice  lists. ETOM Dept. KH-1,
ittleton, N.H. naui

3 Different

OLD United Hﬂll Wheat Pennies
Muﬂ Colns, Box

ﬁ?. m N":d.l g-ﬂm "

GEDRGE V| 0ld Canadian Cents. 10 Assarted. $2.00,
Rene, 155-A, Bois-F-Mord, Victoriaville, (Guebec),
Canada GEP 1ES

FREE! Uncirculateéd coin
154 Hnmlnluu Pennsville, HJ

T LAReE 120 Years 0I
121PM, wﬂtmllfl. nﬂ.m o it e oo

LOOK! Fascinatl Fnr-l
Goodwlill Colns, 44

IJ;OWHI'I- Marel,

Coins, Three for 10¢.
ird, Putnam, IL B1560

CAMERAS & EQUIPMENT

Ff“ "r’.'u""“'f' 111I nll; um%ym :I:w:mnr
ographic uu pment and suppl
Em tore Inc., Box 628, Cedar Falls, lows 50613

PHOTOS & PHOTO SUPPLIES

SEND $1.00 for Latest CATALOG of PHOTOGRAPHIC
EQUIPMENT and Supplies. MWELIX, 325 West Huron,
Chicago, IL 60610

BOOKS & PUBLICATIONS

G00D News Bible: Today's Eullllh Version; $8.00,
Brldln. Box 4413, Hellywood, Fla, 33023

ANDREWS GColl Jokes, Funny Ones from the
IIIIHI OF GOLF. Price $3.00 Airmall. Ramsa Wood,
ﬁ;llill'}ﬂi. Clashcourt, Kingsbarns, 5t. I'I'I'l'l,

nd.

PUBLISH Your Book! Join our successful authors.
Publicity, advertising, beasutiful books, All subjects
invited. Send for fact-filled bookiet and free manu-
script report. Carfton Press, Dept. PMO, B84 Fifth
Avenue, Wew York 10011,

PUBLISHERS' I'l'l‘l:l‘ﬂlﬂt BARGAINS, Plus current
mm All art, Mltﬂr‘,. blulrlnhr
iom, mare! 4,000 u In sur huge Il: :l

write: H:mlllﬂn. Box :.zur Danbury, Ct. 06

WILDERNESS Livi snll'tlr Food, Power, Medi-
cal, Seli-delense, MI Books—Vital, Fascinati
Extragrdinary! Free utl og. Adobe Haclends, RF Dni
Glendale, Arizona B5301.

fﬂll Book, Prophet Elijah Coming Before Christ.
iddo Misslon, Dapt, 63, 481 Thurston Iud,
Roe ochester, N.Y. 14619.
CLOCK And watch repairing books, fools
ats, Fres catalag, North American, Sox ??.'I.c.l.. Fox
River Grove, |llincis 80021.

FREE Catalog self I.mg;:mnt books. Kabe, lnc.,
P. 0, Box 1575E, Lexing

MR. SMALL Businessman; Having a rnhln'l ulth
Tm.lr cash flow and other manageme r
ems? Send now for an (11) page nmm la mni
in Laymans Terms, how 1o Oparate Profitably an

Ing for P |-, zu

I.II:;;IHI mm‘r1 %alh Flow In easy basic mana
plus mtln
ﬁmurﬁ Ave, Newpart, R

" TAXES! Pay too much? sm tax dollars by ulln.l
foraign bank accounts of YOUr OWR COTpOR
ancther country, Write now “Tax HI'I'II'Il..
Offshore Companles™, Send 3$8.10 to:  Dragon
Company, P.0. Box 38581, Dallas, Texas 75238

"I.lﬂllll-lll-" BDOKS! Catalogue Frﬂ' Irltll‘lltFulll
Imports, Box 779BPM, Atlanta, Georgla 30

CAN mumu: — BEER LOVERS I-Ii!tnrr of
Beer, Breweries. The Great Americen Beer ﬂ-wl. 550
Erlmii Ilustrated Mlm'tillg Hoit.ll[]l:.
bound $14.95— Softbound "'f
31 .00, Pete’s Cans, 1100 mmlut

"mw TO GDI.I.IET From Soclal 5.::||r|’¢;|I At AI?
Age” — $3.00. Discount Book
ofpnrtunlu P;abﬂ:mun: 4887 Tull s.m

LAS VEGAS Secrets
Ventura, CA 53003

GREAT PYRAMID. Free 48-page booklet, STAMDARD,
Chester Springs, PA. 19425,

CHANGE Your Life Style. Free Catalog. Balley, 41
Midland, Worcester, MA 01602

VETERINARY Gulde. The er Ml:rll nf Il.i kind.
Mew and revised edition. Send $9.95 Popular
umm:, HE, Bax 1575, Radio !:lir S‘tl Hew
York, M.Y. 1 i

LITERARY INTERESTS

could be repré-
Agency. Write:
enue, New York,

§5. King S5o0l, Box 3803,

WRITERS Your Literary Property
“ntld hr. ] ﬂnurilhl ?Irl
r 1 SJ:Ih

PLAYS, SONGS,
MANUSCRIPTS
book puhlllhld? Learn  how

distribute. All l-l.ltll-lttl
16 W. 34th Street, New

WANT  Your

Lt S
ree boo an
York City 1000

mu; Your Song or poem may &amn
mnnu;r“r:'rll Examination. n!!ﬂumginu Mﬂril. l-&
Sunset Blvd.,, Sulte 1221, Dept. PM, Hollywood, CA

MUSIC INSTRUCTIONS
& INSTRUMENTS

ACCORDIONS - Famous Makes, 40 Models! Import-
ér-to-You Pricés, SAVE! Cordovox and Button £‘I
Home Trial, Trade-ins. Terms, Free Catalogs! Accor-
gllﬁl‘ lnumun!iﬂl Dept. R,

ACCORDION Top Brands, Cordovox, Buy direct.
Tremendous  discounts. Trades accepted. Free
hm:nuu Pll. Accordion-0-Rama, 874 Broadway,

N.Y.C.

lITI!I Builﬂ dulnlml witars, harps, Ban
mandolins. From %2 nh f Mtnﬁln ts !r‘ﬁ
$23.95. Free r.lulu SHE West lathl’ﬁl Denver,

Colorado BDZ1S.

poSTRINGS, ACCESSORIES, SCANGE PARTS, REP
DKS. Cafalog zs"i':“s.trlnmnl. Iil“lm. NY. 'm‘ -

5535 Belmont, Chicago

Hlllll Set To Music. Nashville Music Productions,
Box 40001-PM, Mashville, Tennesses 37204,

{Comtinued on mext page)
MARCH 1979
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MUSIC INSTRUCTIONS
& INSTRUMENTS
{Continued from preceding page)

BUITAR, Banjo, Violin, Mandolin Maki
Accessories, Piano Tuning Kils
Guitar Center, Box 15444, Tulsa, Ok 74112

GUITAR MAKERS Moids, :lmm ieally Heated,
Overhoitzer, 618 Orlent, {‘-hlw.

Materials,
log 25¢.

AUCTIONEERING - Free catalog. Resident or Home
tudy Course, Mashville Auction School, Nashwille,
m. msl'i'm address - P.O. Box 190, Lawrgmceburg,

BOOKKEEPING OR ACCOUNTING! Your own business

or work for others, Easy home-study plan prepares

qui:h Veteran-Approved. F “Accounting

ar Illt Write: Accounting School, Dept. PBCCE,
Newpart, California 82663,

P.M.I. 78-79 MUSICAL | Ill-lllm!lll CATALOG -
$2.00 - Credited on 1st Purchase America’s most
complete :uwn:- nrl mi]nr brand Instruments and
accessories at L Prices. Write: PMI., Dept.
PM, P.0. Box 827, lJninn City, N.i. 07087

PIANDS, II.I.'I'IH, PUMP ORGAMS. Rebuild and
repair, Catalog of "“How-To" bog ﬁ“ﬂm (refund-
able). Vestal Vestal 11, NY 1

EASY To pley and make, guality dulcimers, banjos
thlllh El.llul.nlummuud dulcimers; instruments and
SE Main 5t., Minneapolis,

lllllnlwtl 55‘

INTERNATIONAL Catalog valuable to mh:m.
repairers of stringed instruments, Imported
parts, esccessories, kits. Fine f‘.lmnm.rdl ﬂnlini.
wiolas, cellas, basses and bows, for cata-
m,. redit certificata I'mrlh 125 II'I H-IMI \H'ﬂl
. International Vielin Dl'ﬁﬂy
4026 W. Belvedere Ave., Baltimore, 51215
ELECTRIFY Player Pilms Pump Organs ﬂunr.u;f
Ingxpensively w Silent Suction Units. Write:
Les Music, P.D. :Ill-’ Culver, Or. I3
- “:ulu';m' nrlahl::h:ﬁ b, In’r{:r to nhislt in
mple 3 self-adre m envelope
dltllll. BanjoA, Box 1225, Metairle, Loulsiana

0,000 ¥ Be the Boss of oW
u.....; "Store. Opporiunity unlimited. Order Jour Step
Send e

toda .9
“‘;Slnll m. ™ qu-.n'ﬂl:ld, ’ 'I"tﬁ' Rd.,

Careers 1742
Luthervilla, MD. 210493
Hudtl Guitar, Am
! Warehouse P79,

30 1D 60% Dﬂulu%m El |
B'-I'F}ﬂ reg bl
Box itm Fort Worth, Texas 761

DULCIMER KITS American H.lde Finest l:lu:lm'
lllﬁ Guitars, Banjos, Hammered Dulcimers

Dil-:uumad rices, Free Price Books. lﬁuil‘.m
Friend, RE. 1, Box 200PM, Sandpoint, Idaho 83864

EDUCATION & INSTRUCTIONS

WELDING TRAINING - Basic and Advanced for
Major Processes - AT: (stcK), MG, TiG, Gas, Pipe all
rocesses. A nom-profi redited member
T'ISL. :.pil'.ﬂt'lllld ﬂnﬂin ?D-IE-WH- I|Ti Write iu;
sthoo 1l n  an COUrs schedule, HOBAR
SCHODL. OF  WELDING TECHNOLOGY, Box 79, Troy,

COLLEGE DIPLOMAS without classes, Accredited
Degrees by mail. Free Details! ACSD, Morthgate, Box
25195, Seattle, WA 98125,

BEGIMNER'S Electronics Book, Bmhun
Arlix, Box 5063G, Philadelphia, Pa. 19111

I.ulll Suwln Machine repairi A profitabls
Trade ‘Ium. Fras dﬁil:ﬂhwm; nntar:
187 FR, nucnum. GA 31079

UNIVERSITY DEGREES Il' MAIL! Info. an-oml-
Iy accredited colle II- NI No degres mills!
admissions .&oli::_-; |lu asters. Comp ll!
rt}pnrl 4 3 Airline, Houston
T7076

IMSTANT MEMORY . . . MEW WAY TD REMEMBER.
Mo memorization. Release “‘photographic” memary.
Forget nothing! Liberates extraordinary knowledge
el o A"l % L
Pacific Palisades, hHInmhﬂ I?f e

G free.

AUCTIONEERING: _ Mendenhall  School  of
-tlluu:ilmrlnrlu. High Point, N.C. 27263. Free informa-
on.,

AUTOSUBGESTIOM, Sleep-learning huduulrtml
Tapes, récords, books, Gigantic -bﬂ.ilﬂ
Research  Assoclation, Box  24PM, JEihrlﬂulli,
Washington 58501.

PIAND TUNING PAYS. Learned eas at  home,
Accredited MHSC. Gl oved, Ml BRYANT
SCHOOLS, IMC., Dept. P, 1 Stocklon, Sacramenta,
California N

BARTEMDING-Bar Management Home Study. Bar-
tending Training, G San Fernando Road,
Glendsle, CA 91

DETECTIVE Profession. Easy home study; free
tietack or lapel pin, certificate future. Professional
Investigators Training School, Dept, CP, P.0. Box

1890, San Pedro, CA 90733

SAVE!! Used Moneymaking Courses, Books., We
Buy, | , List - 25¢, Yenture Publications,
6510C, Hamiltom, Cincinnati, OH 45231,

. MEMORY, Sleep Learning. Free Publication. DLC,
Box 487, Anaheim, CA 92805,

USED Courses! Books! Lists 25¢. Smith's, l-ﬁ
Mariberough, Salem, Illsnnhunl.t: 01970

UNIVERSITY Degrees. I.IIII i'll-l. economica [
_k,'i";?ﬁ' Programs, Center (126342, Berkeley, Ca

HORSE BREEDING exhibits, photo-illustrated, Im-
mediate dellvery. Gemini, Box 20073, Philadelphia,
PA 19145, $10.00.

 MAKE Your -stud-} Time Profitable! Teacher devel-
oped System Works!! 32.50. Leaming, Box 214721,
Sacramento, California 95821

LEARM Professional  watch _ﬁ&iriu at a
hobbyist's price. Free details. WA , Box TTACE,
Fox River Grove, |llinols G0021.

IMVESTIGATION Home Study And Employment, Free
Information. Shaw Investigation, P.0. Box 716,
Provo, Utah 84601, Tall Free 1(800)453-1433

UNLOCK Your future. Become professional Lock-
smith h] re time I'I-nmu‘tudj' %13 In an hour
possible. touh ﬂ1 erlt included. Facts Free.
send lurrle Institute  (homestudy),
. 131 5-039 U'l'tl& FIII:., HJ ?m

DO YOU Have card sense? Guaranteed money
making cassette/record Blackjack  system. Free
Details: JBW Recording, Box , B76 Mo, LaSalle,
Chicago, IL 60610

REFINISHING BATHTUBS 15 PROFITABLE. 51.00
Details! Like-Nu Bathtub Refinishing, Box 8599,
Minneapolls, Minn. 55408

HELP WANTED

MONEY Broker. En:ﬂlm rtunity Sales/man-

lnmnt Call Mr, G '.’&’f" l:ltn"lury Finance.
| Free 1-800-821-2658

an US DUT! Texas Refinery Corp. offers an

opportunity for high income PLUS cash hunum and
fringe benefits in your area. %rdlns I‘:plri-
ence, write: W. D. Pate, Pres.

T, 76101 b

OVERSEAS Employ mm'lt 50,000 +-.
Free information! “fnui""' erm: onal, Box
Z9217AC, Indianapolis,

S ey N et R
occupations L

;2 ol Moneyback Guaramies!! '‘Worldwide. "Nﬂn:

HI?E-A.?... San Francisco, California 94109,

FOR INVENTORS

ROUND Bladed Bandsaw Drawings $6.00. M, Y
P.0. 121, Estero, Florida 33928 b

INVENTORS CREATIVE SERVICE, 125 West 4th
Street, Los Angeles, Califormia 90013, Reliable
Assistance from idea, Market Details $1.00. Estab.
lished 1945,

INVENTORS—  United States Patent Office
Searches. Patent Development Engineering and
Marketing of your Imwentions, ideas with mnui
furgr contacts. Send for FREE INYENTIDM I{ll'l'lrh
CATES and |nvention information, Serving Inventors
sinu 1948, GEORGE SPECTOR, LICENS PROFES-

IOMAL PATENT EMGIMEER. Formar UMITED STATES
H.TEIII‘ OFFICE EXAMINER— 3615 Woolworth Build-
ing, New York 10007

“U.5. PATENT Office Searches, 234 Broadway, Room
3615, Mew York 10007, Free invention E-ﬂlm 5.

PATENT AND DEVELOP Your Invention Registered
Patent ent and Licemsed Professional Engineer,
Send for FREE PATENT INFORMATION Eve Imlnl‘nr
Should Hawe. Richard L. Miller, 3612
Building, New York, New York 10007 (212) ﬂ?&iﬂ

)+ Monthly Royalties Possible. New Market-
ing System, Details: Graham, 2187 Barrett PMB2ZT9,
5an jose, CA 95124

" REGISTERED PATENT ATTORMEY Washington
subwrb. Donald A, Hmlnlrlnfs. 414 unnﬂml
Drive, Suite 411, Rockville, Maryland 20850

MNONPROFIT Foundation helps inventors. Widest
range of services. Frae recording forms. Free evalua-
tion. Affliated Inventors Foundation, 501-B lowa,
Colorado Springs, CO. B0909,

INVENTORS: Free information on nﬁulnlggu’_
Iinvention for sale. Kessler Sales Cerporation,
Fl, Fremont, Ohio 43420,

PROTECT Inventions, Da it wrself, forms,
samples. Inta-Lect, 4703 Meldi, Peorla, IL 61814

" REGISTERED PATENT ATTORMEY. Mail Service.
lications and Searches. Box 392, Millwood, N.Y.

TOY OR GAME IDEAS M“I Iir e royalties on oy
or game ideas. Toy nprrt Il nvaluable guidance
on .luhmlttln Ideas, Including submission formsa. $5,
;EE,‘ 7000-140, Palos Verdes, California,

INVENTIONS WANTED

EMPLOYMENT INFORMATION

AUSTRALIA — MEW TEALAMD Want You! 50,000
E“i 'I'urﬂﬁ:'ll‘ltlm Listings $2.00. AUSTCO, Box

OVERSEAS Jobs — Hnw Hiring! All Occupations!

Transportation. . Computerized orts
£2.00, Transworld, Jnsr 02E, Los Angeles HID%

MASSAGE Complete (nstruction. Sequence pho
raphy. Catalog without obligation, Lerner In:utm
oS S5 B s ol

of Massachusetts —
Department of Education.

""DETECTIVE Career, Free Information. Universal

Detectives, Box 8180-F, Universal City, Calif. 91608

Dowsing, E.5.P. Courses

IIDIH'I'HEIIII Radionics,

and tqulpmm Ilul.tr.liud Gatal mu (refundable)
Established Bruce Copen,
Highfield, 0 D:nﬂnr Eum: ngland mm FEX.

“LEARN GUN REPAIR At home lor profit or hobby,
30,000 !tuduu since 1946, Approved for Veterans.
Money-hack '|:ri|| offer. No salesman will call. 25¢
Brings Detalls, Modern Gun Repair School,

PMG, 4225 N. Brown Ave., Scoltsdale, Arizona 8525

UNIVERSITY DEIIIIH BY MAIL Programs! Bache-
lors, Masters, PH.D.'s Free revealin umuls
Counseling, Box JII-PHH, Tustin, California

LEARN Asieep or awake! Records, ta uw
ment! Free catalog! Drawer PM-300, l'udnsn
I'Iuicn BE3AS

TEXTENSION And Post-Graduate Awards In Philosos
Eh , Sclence, Botanic, Medicine, Homeopathy,
adionics and others, 30 subjects, Curricular free
{airmail $1.00 refundable). mgmmr. Sussex College
of Technology, Highfield, Danshill, Sussex, England.

SMALL ENGINE REPAIR Learn at home for profit

or h . Money-back trial offer. Mo nle:mm wlll
call. Brings detalls. Modern Schools

Pl.mi. 4225 N. Brown Ave., Scottsdale, AZ a:‘.z:-
246 POPULAR MECHANICS

AUSTRALIA — New Iealand Wanls You 11! 50,000
Jobs ! Transportation ! Latest Information. EE.DU =
Ausmmn, Bu: S?M-M Hldlll'ld Texas 7970

$28,000/ Year Driving Tractor-Trailer, Free Detalls.
‘White Erl‘tul'ﬂrlln, Brooklyn, Conn. 06234

s el e, A e
mr.n_‘ Calf. 92663 A
COMPUTERS! "I"ﬂl-l can join fast- |rn‘l'dl'|g Irldu!-‘t !
Earn $%%3! This brochure tells you “‘how'
E“;:gmputur Systems, Box 32328, Detmlt Mich.

IIMI.I‘FH:'I'I.IIEt H:EIIIE INVENTIONS. ADYANTEK
17TH NW, WASHINGTOM, D.C.

INTHHI.'IIDHII.
g (202) ui-!u: 832580
INVEMTIONS  MARKET no;"m-: Flll
INVENTION  PROTECTION cm‘ln
Spector  Manufacturers sentatives, h'tmr‘m

Building, New York, N.Y. 1

HONGKONE Factory Needs 5--.-m| Mew Products
Month to Satisfy their Owersea Buyers. Partic-
ularly Interested Household Items, Toys, Games,
Gldm: Please send Sketches or Detailed Explana-
tion for Evalustion and Cash/Royalty Purchase. If
{mu have an -I-rtltrw.leu;ﬂmrr ¢|nrlnt Produce
mestically because of Quantity P ¢, of Labour;
E:mr try us, Hunlptunuawlmi: Hml Products
Company, Kwuntong 9627, Hongkong.

INVENTORS: If you have an invention for sale ar
license, write for free booklet explaining how we
can help you, Kessler Sales Corp., C-52-IW,
Fremont, Ohio.

REAL ESTATE & FARMS

TRUCK MECHANICS, Good P
Dealer, Call Gordion Collect 404-449.4300

JOURMEYMAN CREDENTIALS GRANTED! Write:
Hatignal Craftsman Union, 210 Fifth Avenue, Suite
1102 Mew York, NY 10010

I.LI.‘EI.IH JOBS. We will send you a
30 Companies who worked on the Oil Plpulirll ?end
$3.00 to: Directory, P.0. Box 4-1045 Anchorage,
Alaska 99509,

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT? Try our
Classified Section! It costs only #m per word.
And, If wish to run all or part of your ad in
bold capital letters - you can do so for as little as
$1.00 per word additional, Act Now! Send your ad to:
FOFULAR MECHANICS, CLASSIFIED DEPT., 224 WEST
57TH STREET, NEW YORK, NY 10019

Atlanta Ford

NEW! FREE! H:f“ ring Catalog! Over 5,400 coun
try wupmiu :rhfg pictured! Land,
Homes, Businesses, Recreation, Retirement, Selnchd
best thruout the U.S.1 Over j00 offices, 43 states
ke, Y, e o W
e ed
SGUIU Chicago, IL 60603, ot
SECRETS Of selling real estata t-u wealthy Arabs.
Details §1. Middi P | Box 12528
Springs, FL 33589, 'Aum:nt i - T

gl Y S, menr o S Y
Cherry Hill, New Jersey. mﬂu N

I.I'I'! huﬁun Retire in Southern Utah! Fish, hunt,
"]"GII-FUII Pure air]! Reserve your own spread.
mthly - 3885 full price. Complete infmtin
E'Itt'hﬂul‘.l}! ll:lll‘q.l'mzlll:lnl:l Southwest, Box 37(N), Beryl,

(Continued on mext page)



" REAL ESTATE & FARMS
(Continued from precading page)

. f’mm '1"";" ms'-r 'Eﬂ it
L S5UES [ 14 L] Tvice,
:'tl-l-ll"d"I !%lt Ontario
Maw lé:

BIG . . . FREE . . . SPRING CATALDG! Over 2

top values coast to coast! I.IllTll FARM AGEMCY,
G12-FM West 47th, Kansas Clty, Mo. e 64112,

" CALIFORNIA  Acre e, Lots. %20, down. $20.
Monthly. Box 35291, Los Angeles 90035,

10-20-80 ACRES, RECREATION, RETIREMENT! |
fabulous Morthern IDAMD. Choice land in I:nlmful
timbered settings. In ﬁ!l heart of lake and hunting
country. Road access Euirm Ill
rrm Terms available, !H:'I:

RUBBER STAMPS

THREE-four lines $3.35 guaranteed—Layne, 390G
Alameda Prado, lnﬂl‘.fu CA E-IH?

RUBBER Stamps, Business Cards, Free Catalog.
lackson's, Brownsville Rd., G-101, Mt. Yemmon, )il
62864

ELEGANT, ﬁ.h Qual
rrlaiml .ts-ﬂl:l T. Pias
Eia nHH Hmml.
EMB

TS T By S 3 1
- 205 J
1 3 Eﬂ'l.ﬂ'.plc.',l alley ng Lane,

et o
Quebec, Canada, H2G

COLD-SILVER-PLATINUM WAMTED. For free Infor-
r&?&an Write: Wilmots, 345 S. Glassell, Orange, Ca.

WATCH And Clock repairing books, tools, materi-
als. Fmﬁm:gt rm. n‘m. 71-AC, Fox River
Grove, |llinois 1.

HIGHEST CASH FOR GOLD, lewelry, Sil‘l'il' HI‘H-

num, Watches, Dlamonds. Amount,
Laurenceau-Export, n?“m I:u El'h',
11151

cl.tll:l!'l.l'll-— 1,000't for Anti lanullnd-m

— Movements — Toois — Supplies, La zuu
Pa u l.'.‘.lulu $4.00. Clock Repal Dll'lrl .y
Jamaica  Awenue, nf:-r-n. "

ree covered building sites with ﬂmrtlc 'l.ll!l GOLD ENCRUSTED BABY GEODE. Filled with Shim-
m& E:.:ir A Ililll.ll‘ni rtuui for mrm"_r llvhu lt OFFICE SUPPLIES meri tals. Lovely ant on goldfilled chaln,
st Write for_fre nﬁrmni MAILORDER RECORDS Help get mcrund u..,p Parle No two alike. Satisfact Guaranteed,
umuu. ASSOCIATED H: w ness! Complete 32 Page Recor 19.00 includes postage and ins. Treasure House,
Sherman, Cosur u'.lu:n-, m aalu .rﬂuiu}. inquiries, orumm-mm:ln nﬂ* Iuh te.  Ont r 5134 Carnell 5t., Whittier, CA. 0603
Offices In 12 States), SAPE.BUT Real Eetate giw""‘"“" 330 WEST S77H STREET, NEW YORK, R.1. 160T. GOLD
., Box SB9-PM, Littl nu Ark. 72203 S0
643834) i MULTIGRAPH, MIMEOGRAPH ,,.m"“,w“::,,.:m BN _ed dvart Ty Iﬁg
CALIFORMIA RETIREMEMT WOMES Average NEED AN INEXPENSIVE nnrr MACHINE. Make a dry ' ""“"“
10,000, Send $3 for Inlormation package. l-illllbll- 1.15, lni ml
s, P-0. Box 1325, Lakewood Calr. 80718 E.F.";’::,EE.‘:.';”E ¥ E-:t . §i I % ::I::“n:l:“cﬁ Box 1014, Redla City Stac New York. Y. 10006
ALASKA Land Information, $5. Meade Ventures, opular Machanics K adio  MINED AL &
Box 3-3205PM, Anchorage, Alkska 89501 St3.. New York. N.V. 10019 PRECIOUS STONES & MINERALS
COD Magazine. Properties. PRINTING PRESSES— GET Frea catalog no lmm: :'rﬁm“:d“m"ﬂ

CAPE Country-Seashore
Single lssue $1 - Eight lssues $5.00. Box 588-D,
Harwich, Mass, 02645

RUBBER STAMP OUTFITS

FOR $1.00 you can own Land in Utah: C. Harris,
Box 396, Parowan, UT B47E1

PLASTIC BAGS

Office uhurllt Commarcial, Industrial
|n ll sipes, In :ml uantities, Free Catalog.
m Elal-b‘ Colbath, Van Muys, Caliternia 91401,

Il..l‘!r IT WHOLESALE

REPLACEMENT PARTS, Service tools for Chaln
First Quality. Substantisl
. Stores, sh 5, glve sales lax

epair Parts, Box
6328-K77, Erie, PA 16512

BELTS And Buckies. Complete line fast sellers
Includin 1munmmnm:n les, CB's, westarns, elc.
Big Profits, e cealer set up. t-l-tm
Iree. Anchor ecialties, Box J958-BP North
Providence, RI 02811 =00

4WD VEHICLES. Info, Quote and Purchase Authori=
zation $5.00. DAB, Box 61, Yenetia, Penna. 15367

GENUINE indllrl leweiry Wholesale, Details um
E‘lllﬂ'ﬂlb r?lm 6301 MNorth 7th Street,

HAVE Own Business. wurld'l llrlll-t wholesalers.
Amarican, forelgn. IE ns. Frae  details,
;I}tzl]r;lﬂnﬂll Buyers, Box 1 M, Portland, Oregon

400,000 BARGAINE Below Wholesale: Many Fresl
uwlmtmn + « « Clossouts ., . . Job Lots

Single Samples. Free Details, Blrnilhuntm Oppor-
tunities, Bnl 730-A, Holland, Hluhlnﬂ 9423,

“TBAVE_ON PARTS! Free nu'lu jammed with Motor-
la 3n:|l|'lﬂlll Smlll engl 'ﬁll"tl. Mtllﬂlﬂlll‘l
Igm’lmmu Supply, Box

Dorchester, W
lllll, leweiry Priced 130% below Retail Price.
Catalog, §1. (R mm% An 95
Washington, West Warwick, RI 02893

SAVE 50%! Direct Irnm Factory BEAUTIFUL Indoor-
nlt:lour FOUNTAINS Fou I.IH uiﬂ.’hg:

. 'Eh' I Co.,
nun:_l Chicogo, 1. sooda

INPORTER'S Ciose-Outs| Leather atiachs cases,
Free catalogue! Wilte:

|ul|-.|n| garment bags, eic.
“imparters”’, 100 Business Parkway, Richardson,
Texas 75081

25¢.

HEARING Alds, Batteries. Hhullmt Catale
Fiston, Box 1444, New Preston, Conn. 0677

ADV. lﬁlﬂﬁlﬂ,
ADV. SERVICES, MAILING LISTS

EXPERT Assistance for mallorder, agent, advertis-
ars, Ratebook leading newspapers, magazines $1.00,
w Advertising Agency, 28-EM Jackson, Chicago

““MAILORDER ADVERTISERS!! :umnn I.Il‘l'll'l'li
ING _CAN Il MOST PROFITAB DING.
PROBLEM IS TO KNOW HI.I'I"I"IIM ﬂ'lll'l'm'l'ﬂ
Iﬂ 'HI.I.IHIII. CAN HELP YOU
PROGRAM. OVER

0
IHI RIENCE, KMOWLEDGE OF
II.I HI EXPERT COPY SERVICE |
NCREASE OV U

¥ ¥

u
DETAILS PLUS YOUR FREE
OROER ADVERTISER'S llfl'l GUIDE",
COLUMBIA ADVERTISING AGENCY, B0X
RICHMOND, INDIANA 47374

h'll'ltld

FREE Samples!! Your Hlllll
ur:h.

G ed I
r:'ﬁamw 3, Cycles,

Lists
2TPM3, Pi

SIMPLE-X RUBBER STAMP PRESSES. Hydraulic
mmm electrically heated, Sizes 5 x 8, A% x
127, 10 x 15", Starting outfits, Order 1nr presses,
l.upplln shipped day received. Send 52,00 for Cata-

of and Brochure. Custom Manufscturers, Bu 211-P,
s:!rlrllﬁild' MO, 65801.

Cutter, jewelry maker, hobby
without, I"i.nllllsr of bargains, exclusive
mlrir.m wﬂm;m; and nmrﬂln"ln- t:u
, Free new ca the rs for
the asking, Write: ﬂllllll;lhﬂllt &'Hl.’ai '

!.Hn_rﬁ Phwy., Pasadena, California 91108
500 POLISHED Gemsto . Tumblecradt,
5401 Jamaes Morth, Hlmnﬁl, nn, 55430, o

PRINT YOUR OWM— Printing Presses,
supplies dlu:i from factory. Send 25¢& for ¢mfu
Meriden, Conn,

and samples to: Kelsey Co., DM,
0B450.

TREASURE FINDERS

HOW TD p.ln for gold! Where to look. Fres detalls
Prospactor, l:lrml California 92667,

SAME Day Shipment. Rubber Stamp Outfits,
Supplies. Wholesale l.'.‘-l!llnE .ﬂ.m mﬂhll Star
Stamp Supply, 732 Federal, Chicago 8060

TYPE Fonts, Hand Printing Presses, Supplies, 120
pages. $1.00 deductible first order. Acme Type, 732
al, Chicage GOGOS,

RUBBER Stamp outfits wholesale, Free catalog.
m:l‘un Supply, Brownsville Rd., 5-110, Mt. Vermon,

PRINTING Presses, ftype. Supplies Lists,

}t?lﬂhslulh Service, Mechanicsburg, Pennsiyvania
_ PRINTING COURSES ‘Ecrm “Home Businesses) -
Offset$7/8lIkscreen

/Gold stlmpltf H.-fiﬂ fits
Information il'h:lwm - l:lt-tlui alone Deducti-
I}Ill'lf B T-lc;ltrl AQ Pontlus, Los Mlﬂﬂ.

PRINTING & SUPPLIES

QUICK Capy Printing, Low Prices. Wrlle: Natlon-
wide, 814 N. Main, Blsomington, 111, 61701

II.III.IT'I' Hllll'llll. Ecmml-cll :rlud !n'.u;r
Clinten, MS, J'HH

nu"=r1. I.;m:ﬂ'::. jr::'mf hum-u t'l.l'llll-l';h gold
ew revolutionary patented detector
rrn objects, mw r: & ";rqmd ck-
P:unl:. A:In:mllaism gix.

FIND I'.uclt Treasura! ml.lﬁr Ihid. Al Metals.

m:l- mﬂw =’hlllnﬁ'ﬂm (1] Trluurl I-tmuu
L] pclo

.!H Forest Grove, OR. 97118, sl

sty il o e S
omally s s
South Hawley, Hillnuhl, m;gnun 53214 i

senitve ocata  Drochre Tre. Retasreh Products

ve locater - Brochurs fres. Resos

Box 13441 - AMC, Tampa, Florida 33611 -
mmr.

RECOVER LOST COINS .l.'l'll.l'l'. Gold,
Relics, D-Tex detectors rl'hct tragzh, but find des
buried treasures of all slzes. Free urmtuu ﬁ'i
ﬁ:;lﬂlﬂl, 614 Easy Strest, GCarland, Texas

“METAL DETECTORS: Twenty Major Brands, LOWEST
liluumr m:m IIIIIIII REPAID DELIVERY.

E (315) 780-0808 Panna's Electronics, Box 167,
Glnln. New York 14456

PROFITABLE OCCUPATIONS

service. Free
GUMMED LABELS

1,000 Deluxe Gummed Address Labels $2.00, Fres
Literatura,  Acma, Tomoka, Pittsbur,
P'I'I'll'll!'WllﬂI HHI

1,000 Gummed Address Labels —  §1.25.
LlFrlII' Beox GBBA, Kingston, Mew Hampihire
GIFT SHOPPING

FREE Catalogues of Fine Gifts. Save TII'I'II.. il'lll
Energy. Write; Walt's Glft Center, P.0O.
MH‘!UI'H. .F.l. BHII

DI‘"IB‘\"II‘I EHtI h Hill

Fres Catal u.mnn
Gitts PM-379, 28 "u,
48842

Val lﬂl‘mk Estates, Ho

500 GIFTS, WOVELTIES HIHIH‘III'I FREE GIFTS
With detalls!’ Ben Gea's-108, 288 N. Livingston,
Livingston, NJ 07039,

FREE Catalog -— Many distinctive gifts, Neal
Welcher, 606 h Growe Street, Delton, Michigan

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

lllltm CASH For Gold, Jewslry, Gold Inlh
Diamend w-t:hn, Sll'ur. Platinu Mail
.l-r'l: les Today, Free gift with Informaticn.
r:.old & Prec nus Metals, 6 E, Monroe, Dept, 7
Chicago,

.,'{f'"‘“, e Rgge g e R R .:.',':.#f-
platinum, _ jeweiry wilches, dia
saectaciés. Free Information. Rose Industries, 26-A
East H.lﬂllﬂ'b,. Chicago 60602, Established 1934,

FT. SMITH Auction School, Ft. Smith, Ark, .
Resident & Home study. Veteran Approved, .

FREE Catslogs. Repair alr conditioning refrl
thon, Tml 1P“"' full Ill.u'l.n:ﬂl:u't:.'1 E‘ullnrﬁ'.l
Canton, J:u las,

START Service Bmlrll:lin
.I.Im Box A" Flmlmllu,

aw York 11738,
" MEXICAN LEATHER IlI'l'.llI BUSIN
Investment, Details, " l-'ll.

NI
:!rgllndu, t/o P.0. Box nfm ﬂTuh sta,
T s Froe, AL, "L, pui
u L. L] L] rea,
Ventura, Callfomia 93003 '
PLASTERCRAFT!!I Profitable home business. Molds
avallable. Detalls: Lynnette, 6251C, Mentor Park,
Mentor, Ohlo 44060,

_ﬁifﬁl_ﬂﬁm Hllt‘lnh Learn For """ﬂ m
Durand, ﬁiim » '

SALESMEN—DISTRIBUTORS

EARN $100.00 DAILY! We drop-shi best-
solling products. l.nlml nlnu murmrt nll.
Spectscular home ull
$1.00. J&B Gifts, Bul 5’H Lombard, H:II-I.I.
BIGREST Earnings ever| Famous lllrtﬂ er refer-
enced Bible! Proved plan, Startling 3-dimension
Easy credit plan. Mo stre-

for furnished. Write: International
Box 118, Wichita, Kansas 67201 Sock, Dest. P,

(Comtinued em next page)
MARCH 1879

Busimess. Detalls.

$10.00,
.
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SALESMEN—DISTRIBUTORS
{Continued from preceding page)

$100.00 Extra a week llll:]" Spare 1imel Show
men's women's Double Alr Cushion shoes. Dress,
work, safet lu' Highest commissions. Shoes for
urself, Frea,  Bronson, . H-39,
inneapalis, ll!rlnlu.utl 55408

INVESTIGATE !hik!u Distributors needed. 1132
M. Dakleaf Dr, Phoenix, Arizona B5008

INSTANT CASH COMMISSIONS Full or rt time.
Free sales kit features America’s largest line low
riced Business, Printing, Advertising fﬂrmilﬂlﬁ.
gn, Calendars and other necessities used daily b
busingss people. Profitable repeat order. No experi-

. No i tment. Mo collections or deliveries.
“rligl nfﬂmwtmn Press, Dept. 928, North
Ghicago, 1L 4

|mti'-"1| :mf.liﬁui&m n"ﬂ“l"" n:umg:n Inunfu:
A aptional margin. mpigs Tor
Lﬁ"; Northwest Electric, Ave. m.' lehanf 5. Dk.
0
WORLD'S FIRST L.C.D. PEN-WATCH: Details $1.
Linco, 1996 Indianola, Columbus, OH 4320L.
DISTRIBUTORSHIP - MNew  Idea. Perscnalized
Licente Plate Frame. Free Information. Decorline,
16840 Wausau Court, South Holland, Illinois 60473,

FREE Datails, Mbl'l'l-llﬂl: Fishhooks, Profitable
Samples $3.00 Refundable. Aronmarine, 61-A,
Mastic Beach, New York 11551

AGENTS WANTED

BET Cash commission with each order from
friends, neighbors, for America’s finest shoes. I:u z
Profitable. Mo experlence needed. Selli t
free! Mason Shoes, K-455, Chippewa Falls, W 54729

55% COMMISSION, mgnﬂi: Signs, Free catalog.
Fast service. Quaiit iy’ Signs, 4216 Glenn Ave., Dept.
A, Winston- E-Im.

PRINTING Advertising Salesmen—Excellent money
making sldeiine selling Decalomania Wame Plates,
small  quantities ising Specialties, sign
letters. Free Samples. It|1r.n XL, Boston, Mass.

0211!
000-$100 onth, Spend few hours
a week, ;Ill damlrr'mreungpgunu I'Ip“ﬂid Detalls:
Mujahid's, P.0. Box 64, Banghkok, Thailand.
SPARE TIME CASH. Sell famous Hanover Shoes,,
Samples, sales kit free. No experience needed, No
ﬂ Hm'lt Big m‘fﬂ‘;‘f‘“" er Shoe, Dept.

Hanover, Pa L

M Weekly, spare time. Selling, installing

nnﬁlltin door refainers, Door-Sta, Box 2099,
Wichita, K5 67201

“AGEMT WANTED, Work for few hours daily and
increase your income, Mo experience and hard work
Invalved, Best for housewives." M/S, C&C Traders,
Box 650, Rawalpindi, Pakistan,

BUSINESS OPPORTUNITIES

IMPORT-Export urpurlunity, profitable  world-
wide, mall order businass from home, withoul capi-
tal TLﬂti'“.IF_lbmid We ship plan F[ll:llr ﬂn r!h
s Bnce unnRecessary. Free
;lttlﬁll;l?nr le.pe;!‘.l'nus Woodland Hills, I:Illhmil

$500 Monthly Clipping Newspaper Items. Experi-
#nce unm-dun"?"’ ﬂ American, 1108
Colonial, Inkster, Michigan 48141,

PREPARE Tax Returns - Housewife Jo Ann Metzley
made 35,500 last season. Train at home,
apprmﬂmtlml Tax School, Monsey 2CK, New

ADVERTISING Blllil'l'lﬂ—‘l'ﬂll own It $400 first
wiek or mnrwif Write: Action M Clock, Room
AC-2-1C, 1512 Jarvis, chlcllu. IL. 60626

MAKE SPARE TIME CASH SELLING BOOK MATCHES.
m;nm nnmmismns plld helps fight inflation,
you mone obbies. Write fnr mmur

mﬂ:in um:ls -Il us whlt mu before,
Superlor Match mraﬂ HHT& ?530 5.
Greenwood, Chicago,

T 1 500 MONTHLY HIIE MAILING FROGRAM.
Cw lll. Box 1753, Thousand Oaks, California 91350

.....

SAVE! Your name forwarded to all Business Oppar-
tunities this Issue and morel, $1.00, Malimatic, Box
05063, Detroit, Mich. 48305

ABANDONED INDUSTRIAL SILVER — Take it!
Details: Metals, Box 548, Woadvilie, Texas 75979

PROFITABLE HOME BUSINESS OPPORTUNITY. Over
2,000 ialty Products below Wholesale. Free
details, I Sutrlvln and Sons, 55 Presley 35t

Idln, Mazs,

“SILVER ll.llllltll Hnu to easily recover abun-
dant silver In wsed and discard x-ray film and
=r|aminlls|! Start at home with little money! Money-

Guarantea! h?.’. Postpaid! Southwest Siiver,
12! St Augustineg PM1, Dallas, Texas 75317,

MAILDRDER  Profit  Mewsletter - Professional
Advice, Advertising Recommendations, Fres .
Emmuuclﬂw. Box 405PM, Boston, Mass. 021

PLAY Safe. Read “Mallorder Laws and Inlull
tions.'"' Explains necassary licenses, different taxes,
miscellaneous legal requirements, etc. 3$3.00.
Descriptive brochure free, Neil H, Tasker, Shamokin,
Pennsylvania, 17872
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POPULAR MECHANICS

PHOTOSTAMP Agerts Wanted! Make big Money
From Home mallorder. Free Sample Intarmation:
Postermatic-C7, East Providence, R. |, 02914

MECHAMICALLY [INCLINED Indiwiduals ‘desiri
ownership of Profitable Small Manufacturing Busi-
ness. u.-f!'ull time opportunities presently
available Wi investment: Businesses, 92-B3,
Brightan 11th, Bnmlm. Mew York 11235,

PIANG Tuning gquickly learned with home study
courses. Diploma granted. American Tuning School,
17050 Telfer Dr., Hutgin Hill, Calif, 85037,

T SB00.00 Monthly raising worms,  nIghicrawiers.
Charlie Morgan, Box 116-D, Bushnell, Florioa 33513

TAKE Catalog orders. We drop-ship 2500 best-
selling specialty products. Lowest below-wholesale

prices. Immediate delivery. Spectacular home busi-
ness nprmr‘tum Free Book, SMC, 6061 De Soto
Ave,, Dept. 20-73, Woodland Hills, CA 91365,

“PROFITS FROM CLASSIFIED AOVERTISING! Bookist
shows you how 10 start f“l' mm business with
Classifies Advertising. Only $1,00 (Refundable with
frst nrdarz;‘l E. KAPPEL, POPULAR MECHANICS,

WEST S7TH STREET, NEW YORK, M.Y

1HI
PICTURE Fr.lmllf—l‘mﬂhhh full or spare-time
huslnass, learn  with handbook-course

“Guide To Picture Framing Profits.” $3.00 Guaran-
teed. Free framing-supplies catalog Included. Japs,
126-PM _Seventh MWorth, Hopkins, Minnesots 55343,

VENDING Machines. No selling. Routes earn amaz-
ing profits. Big catalogue Free. Parkway Machine
Corporation, 1930PMB Greenspring Drive, Timomium,
Maryland 21093, .

BECOME Our Mail Order Distributor with 5150
investment, Frée Brochure, Audit Controls, Box D40,
Emerson, N 07630

IHI.II HYDRAULIC JACKS—DETAILS FREE. WRITE:

HYDRAULIC PARTS SUPFLY, BOX 4157,
BROWNSVILLE, TEXAS 78520

‘SELL LAS VEGAS FUNPACKS. 400% PROFIT. Drop-
shipment, Girculars Bvailable. Atlas, Box 13307, Las

Vegas, Nevada 89119,
In Mallorder ., . . Why
ree, PM-3, Dunkirk, New

I MADE $2,000.00 Monthi
not you? Free Proof. Gree

York 14048
3300 — 3700 Hurlthlr Raise Rabbits, L.Ibnrllm".l'
Animals for wus. Iy

Equ]pmlrlt Breaders,
Instructions, Dﬂi"l e baratory l.!-I'Iiﬂ'lu'lli PM,
Inc., Box 2467, Grand Rlplda. Mll:hfun 4’9&0

BLACKJACK WIN CONSISTENTLY casino
Unique strategy calculator tells irll-‘tlrltl; to beat the
dealer - $3.00. Bernstein, 451 Halapia PL., Honoluly,
Hawaii 96817

KE $2,000.00 MOMTHLY. Spare time. Unique
me anterprise, Mo selling. Mo capital to start.

hm:hurl Kashbullder, Box  1132-19K,
Indianapolis, Indlana 46225,

ENGRAVE Plastic Desk Jewelry,

Least Expensive I‘md'lssinnll uuhinu ree Detalls.

Emgraver, P.0. Box Z2809(GC), Tampa, Florida 33622,

BOOMING - Book Business ﬂﬂn‘. Huge Profits - we
!“sﬂ eurﬂhlu Frn packet. Mitchell, Box 1058-

SEMH Iru:nml from home! Beat inflation] Write:
Coady, SB08F Lemay, Detroit, Michigan 48213

1 .00 Monthly Raisi Earthworms For Us.
Fr:‘i'?:nlu. BIH.'I'I" Enterprises, Box 193, Sparta,
Ohie 43350,

] ke ripafisil F
nrmls,cl-ﬂ'*.mf;n: 408, E‘mlnllm 11 GPM" e

“BECOME HEPIHI' Broker.” Obtain Capitall!
Sources, Box 98- Uleta, Florida 33164

FREE Mallorder Report! Reveals 30 years Trade
Secrets, Franklin Advertising, 216CP-Pice, Santa
Monica, Calif. 90405.

“MAKE 2 Times “your cost — Over 1500 Glits and
Novelties. I.‘-ltal?ﬁj $2.00, Refundable. Edwards, Box

43, Woodstown,
COffice,

" MINIATURE GOLF BLUEPRINTS 20 Holes,
Windmill, Robot, 10 More Devices. Brochure. Walter
u_gant Construction, Box 8708, Detrolt, Michigan

lete deal-
shington

WINHING Dice! 582 to 1 odds your favor! Free
;rnzlilgallrr 525G Ocean Parkway, Brookiyn, New
ﬂl

SYNTHETIC 0il, increases fuel econo En.:lm
lifetime! Spare fime Dasiness 'mﬂs
355

MRILORDER Opportunity. Start profitable home
business without n%mim:u or Capltal, Write for
free book, plus deta s Mail Order Associates, Depl.
656, Mnn’mll Mi.

" FREE Details How H:il- Order Fortunes Are I'udn.
Cornelius Byme, 5908 WSS, (2124), Chicago, IL

AMAZING! 3265000 Yearly with classified ads.
Er&?ﬁnnt. Moneycraft, F'IE-»?;. 2316 Dale, Ceres, Ca.

" SELL Books by mail. BOO% Profit,
;lr!lnt-q:, Miller, Box TO30PM, Seattle,

STOP Wasting answering questionable
advertisements. Confiden um sxplains 1000
g;;i’ Globe Reports, Box , St. Louis, Mo.

YINYL'S Where The Monay |[s! Pmlluiunllh'
repair, refinish, récolor furniture, luggage, car
Quick, easy. Two small $20 jobs a day saen rnu
$1,000 a month, Homes, cars, aﬁus. muurants.
unlimited customers. Start earming after a few ilﬂags
ractice. Sensational details Free. YIP, 7
ontrose, Chicago 60618,

BIG Extra I'I'Il;lﬂﬂl E&TIM simple records for small
businessmen, ing. Mot accountimg. Mol
a course. Mo :h.rdylnl Follow simple instructions we
supply for hundreds of businesses., 10 l:li:rlis.. one
hour @ month each, earns up to $250.00 Qu !3'&
Simple. Details free. Federated Srﬂm
Montrose, Chicago 60618.

" SYNTHETIC LUBRICANTS. Dealers wanted. Uniim-
ited E‘Iﬂ“ﬂﬁ: Free u:ltl%mlls Cresbrite, GO2EF
Waggoner, Dallas, Texas 7.

" LEARN Car Cleani Big mon without bi
investmants, pr:tm snm"f: r.rgn, n?: 667, slmf
Brook, New York 11730

BEAT the Races! Free Booklet! “'Lifetime Income
Fram Racing - flats, trats.” Elias, Box 47F, Brooklyn,
New York 11219

START Your business without cash or credit. Free
g:tlg:l;il,uumﬂld time offer. Box 16428, San Diego,

THOUSAMDS GET RICH In Mail-Order! You Can Too!
;ucrﬁh Revealed. Executive, Box 7702, Miami, FL

FREE Mailorder D Business Ma
:ﬁi;lrs Woarld, lmﬁw: Falls, South

Plywood. (H 1]
e ¥ L

azine!
kota

$92.00 Frnm
Rewealing 1
Bridgewaber, Hi&'i

SELL SEMSATIOMAL LOW-COST BURGLAR ALARM,
Euuftlnnll margin. Samples for Lrial, MNorthwest
Electric, Ave, 114, Mitchell, 5.0, 57301

SELL Books By Mail, Complete Dealer Setu
250, Midwert. Boy 44RZPM. Shoveno. Wit satee "

MAIL Baby Catalogs to New Mothers for Big
:-!mtl'ﬁjm Details $1.00. Vol PM, Ypsilanti, Michigan

LEARN Sewing Machine Repairing. Men. Women.
Lucrative Profits. Gresslin  Correspondence School,
Box 927, Spencer, lowa 51301,

CUSTOM PICTURE FRAMING lllll ! Learn,
earn at home - we show verything
supplied. Details FREE. anucr:mrs, 412 So.’ Lyon,
Dept. GUC, Santa Ana, CA 92701

“TFREE Calalog. Quality jewelry. Mo investment;
profits to m%f Dealerships open. u? Amcl;m.
inc., 309A Lance La., Key Largo, FL 3

ll.lanlm I'.lulers Wented, Eam  outstanding
prul’ts uslnr, tested promotions! Executive business.

Rutward-PK, Georgetown, CT.
l.’l!PﬂIt‘l'l.lHl'l‘l' Is Knocking!! Be Ready! Insure
Success! Detsils - 25¢. Marthaller Associates, 1188

Fairway, Dickinson, ND 5BEO0L.

| MADE $40,000.00 Year b Hlllurdlrl Hllpﬂ!
othars make money! Torray, Ypsilant],
Michigan 48197,
WATCH REPAIN. Learn this profitable  trade
thmu h sell study. Free information. NAWTCO, Box
, Fox River Grove, lllinois 60021,

ME extra money!ll Huge nrim ideas,
nities. Experience unnecessa Frae
Moneyline, 32 Titus, Glen Cove, N "11542

FREE Datails - Start profitable business rrllh:l
simple, unususl wood gifts, novelties, nﬁ
Ewrrthin(l Igluimd!!] Iiams, 32 Titus,

Cowe, NY 1154

cu::llﬁ:_:.lblllta .'-“tm';,'r maﬂt'l' H.ilaﬂl[l! $6.95
uarante an sipa nergetics

PM-7, Box 1112, Plrnr AI 85344 N b

Jm:! Z to 3 times your cost om hundreds of

details.

products. Gift  items, noveltie toys, carded
merchandise, 1001 others, $um1 li'ur fru dltllll
Carwal of fl:um-l. Dept. PM rest Dr.,

Tacoma, w

i‘ HIIH‘IIIL"I‘ CORRECTING PUPILS' I.IS-
SONS! Stirt Immediately. Free Report, Send self-
addressed stamped envelope. Home, Box 9201-SBJ,
San Diego, CA 92109,

" EARN HA MONEY. Be nnart m to success,

HOT — Stamper Prints Goid Leaf. Personalize
everythi Print Business lez Pencils, Matches.
gﬁanuu is. Gold Maglc, POB 24986 (GC), Tampa, FI.

BUMPER STICKER PRINTINE DEVICE. CGheap, I:hl;;
simple, Portable. Free details. Bumper, POB 22791
(BE), Tempa, FI. 33822

"FREE Jewelry Sales Kit Make
Courtesy Gems, 1634 Bogart, Bromx, N

BADEE And Burlm Ihchlnan :Izn :z Modals-
Supplies. Photo Mug Mach Iln-&ﬁ . Sample-
Literature HIJIJI Mational Co Waest Bruce,
Milwaukea, Wl 53204

233%  Profit.
N.Y. 10462

EXT
Frea. Miller, Box 1274-CPM,
ﬂm m -up,

SELL Books By Mail,
Raﬂl 444 r‘.rm-t.. .Mllnzton Mass. DZIH

Mailard 5 Send

Sljﬁl;ii. Glﬁ Suchltln, nE ?l::m_“qlgucﬂﬂl:, L

BIANT Income!
Professionall
ﬂ-ll'.ll'nl” 1
48075

YOU CAN BEAT INFLATION —fres  details
Sargeant, 440-A3 Kathieen, Des Plaines, 1Il. 60016

(Continued on next page)

Set Ceramic Tile Successful
The First Time. Fres Details. —— Tila.
53 Pennsylvania Ave., Southfieid, Mich.




BUSINESS OPPORTUNITIES
(Continwed from preceding page)
TRADE SECRETS Of Booming! Home Remodeli
Business Revealed] . . . Eam Tremendous -

its! . . . Free Facts. Remodler, Depl. 3B, 2
Forest Ave, Massepequa, N.Y. 11758,

$500.00 WEEKLY! PROVEM MAILING PROGRAM!
;:lahmlh: McMahon, Box 908-P, Niagara Falls, NY

1200 MONTHLY, MAILORDER DEALERS WANTED
EDIATE CASH! Bilder Enterprises, Box 119, West
Pittston, Pa. 18643,

ADVERTISE WISELY!!! Own your own 1979 compre-
hensive  Magazine Directorylll LIST B, 134
llmhnlir. Iiwin, MO 63011

re time at home.

M EXTRA MOMNEY in
Erterprise, Route

GUARANTEED" free. details
#1, Ogden, lowa 50212

GARDENERS. Do what you llke doi
earning $250 - Hﬂ 'I‘!I Mo & I
to start. Caler anteed ;
manual HW Pnﬂp-id rlu‘l l:Hns t‘.llir residents
add B% sale Check, M.0, Research And Mail,
P.0. Box lB?I:I Bullllﬂul'l ‘.".Ilif 03437,

mmmnm:, Hobbylists earn five times your
;g;titnilr Plitlrwﬂ’ll:rmﬂ Everstt, Lakeland, FL

best and start
m tllllt,ll

o e e, ke s
uaranteed. Write: Franke : ngton
Street, Marathon, Wisconsin 54443 ne

WEALTH! You Can Accumulate A Fortunmel m
action

Elsep Ilm:ﬂmt, i
Stage, 799 Lanark \'ﬁr‘nlm Canada R3N 1M5.

MONEYMAKING OPPORTUNITIES

HOW TO WRITE A GUARANTEED BESTSELLER. Free
dmns. Itrng, Dept. M-CB, 236 Spencer, Wildwood,

un Own manufacturing business FREE. We
'Er?l ill equipment and know how. Free details.
i te: uon. Room MC-2-1C, 1512 larvis, Chicago,

H\'PEHIIJI.IE Parabalold - $250.00 - High Profit
For You! Imformation ;301: szm“ dable, lnun 122','
Cedar Falls, lows 50613,

MAKE MOMEY (N “ﬂ! TIH!, Earn raus
commissions as a Ssubscription representative for
leading magazines. For frea details, send this ad

with your pame and  address tm POPULAR
#EII:I!.INLI:I. Dept, AB-5, 250 W. 55th St., New York,

MAKE MONEY WRITING LETTERS. Free details,
H{It;’:“?frmhnp. 72195 Promenade, hii"uh.u Ell:.

§47.80 Daily Starting Next Week! No mailorder
ripoft  or  stuifing ln'ulnpu hoax. Send selfad-
dressed stamped envelope: SBIAMECS, Drawer 4089,
Valley Village, Ca 91807,

PIAND Tuning Learned Quickly at Homel! Froe In-

formation. Empire School, Box ? Miami 33145

DEFEMSIVE Plans For Your Flnanclal Secur lﬂ
Eventually Possible. Consultation Service. $4.00. 5.
Ali, 68 Donald, Somerset, New lersey OBB73 e

EARN EXTRA INCOME In r home, Free Detalls.
ﬁ.ﬂ;ztl. 7035 Plymouth Hilfﬂuﬂmwm Meeting, PA

HOME REPAIR CONTRACTOR. Details:
Box 12151-C, Overland

$35.00
ran-

BECOME A
The Huuu Doctor Concept,
Park, Ks. 66212

GUARANTEED Weekly Income of $1?S-Dﬂ
Daily working one hour at home). "ﬂ
tesd. FAS, Box 13703, San Antonbo, Tun 213,

BEAT Inflation — second income — Home mail-
order success program - details free. Mallorder
suppliers and opportunities dlmmrﬁ $1.00, Tew
Assoc,, 20C E , Haddonfie

YOU Can Start a Profitable Flower Business in
Your Home, From Information on Booklet. Judy's
:':-?a;' Wagon, Box 300-PM, Western Springs, llinois

00 Profit Sale. Detalls $3.00. Handcraft
nnﬁ:r Jonesbore, Indiana 46938 " '

PIAMO Tuning Course, Excellent! Write: Star Flano
Institute, Drawer 174, Needham, MA 02192
| MADE §1 Milllen I1n|IH'I| capital tor local Maer-

chants & Businessmen. Help others start, No selling.
Write: FBA-12, Kerrvllle, Texas 7B028.

FUND Raising! Raise money fast. Free information.
HI'II"- 5“15 Jackson, lllilhlﬂdlll. Ild 46241

GET WICHII Secrel law erases ubtl, “while you
earn million  $%5. Free report—Blusprints #-i:!
453 W256, NYC IM?L

CONTEST - stakes Mews. B0 Excitl
3-Month trial, gl. Fr‘hlmnnlr. Hut "M‘“‘
Petersburg, Fla,

PROFITS FROM H.I-IIHII.I ADVERTISING! Booklet
shows you how your own busingss with
Classified Murtuing. m? 100 Elllmdlhil with

first nm-r E. HANICS,
DE WEST 57TTH IET. HEW YORK, N.Y.

VENDING Machines. No selling. Routes earn amaz-
ing profits, Hi! mlu ue Free, Parkway Machine
Corporation OFM eenspring Drive, Timonium,
Maryland :im

FREE GIFT TO lumnl'il n.i'r III.-I.lNI. MONET-
MAKING MONEYSAVING BOOKS, DEALERSHIPS AND
ECONOMICAL PIIHTIHI l-"ll-ll.liI.L LEGION, 9376-P
SADOLE, YUMA, AZ 85364

VINYTL'S  Whers The sl
repair, refinish, recolor fum. I
ﬂ:.lln: eagy. Two small $20 jobs & day earm you

s month, Homes, cars, offices, restaurants,
Ill'ljil'l'lﬂld customers, Start earning after a few da
ractice. Semsationsl detalls Free. VIP, 2
ontrose, Chl:llu HNII.

“T$175.00 WEEKLY Correcting  Puplls’ Lessons|
Samples, $1.001 Castie’s, 507-LP Fifth, NYC 10017,

~ Professionally
car tops.

" INCREASE PROFITS — — $30,000 POSSIBLE WITH
EFFECTIVE A mmum — e EASY PROVEN

SIRIUS, ‘I'Ilml.l.'l dlll,. ﬂl-l-“'ﬂlll.l nm“'

~ PROFITABLE rlﬂl.lll rnmu: Complete mitering
equipment for framgs — under - 3250,
Pnautu:u Box ljlt Windser, VT, 05089

“TSMITH — COROMA Typewriters at mu'l“'!fbﬂlll
ors, inumuum high pmnt Free Detalls, Distributors
=A, BI7S Moerth Plﬂnl:mlnli Indianapolls, In, 46240,

~ MAKING PLASTIC | nappeit “orders

MAKING PLASTIC MAMEPLATES!

monthly, No selling. Hnm Bullmt. lastico, Box
181PMI, Waoukesha, Wisc,

mumm: - Turn | u ru'llrlll Inte$34.95,
Free brochure! Pine Shop, TBP, West Peterborough,
NH 03468

STRIPE Parking lots.
pavement  Marki n't. [ mummin “imm..'ﬁ
Ohio mn o

MAKE o Money By Mall.” Haco, “Bax  BAB,
Nashua, HH *0308 ’ <o, Bex

TOY DR GAME IBIH Make large royalties on toy
or game |deas, Toy expert gives fmrllulhla guldance
m whmitill'l{ Ideas Imludln‘ submisslon forms,
m?ﬂ P.0. Bex 7000-140, Pales Verdes, r.llil'ams,

HOW TO Start an

small business when
have no money, Speclal Report $3.00, uu-r.intnd
nI'IHHHII Consultants, POB 832, Madizon, NC 27025

:urlmu UNDERGROUND BUSINESS INFORMA-
TIOM. Sensatlonal details free! Goldstar, 2220 SE
16th, Paniong 97214

NEW Mailorder Dealers wanted!! Bl
Free detalis!! Mallorder Assistant, % ""mﬂ'
Pittsburgh, Pa. 15221,

" MAKE 2.3 times cost. Gifts items, novelties, mg
Rutundabie it orgie. Qo s, by ool s
r. Galaxy,

Lane, McHenry 111, 60050 ) Dy

FREE - Easy Ways to make money selling excit]
new products—Full - spare time, H{u ul'l'lE 7 l':'
5 manths free subsc ptluu Saiesman's Oppo niu
Magazine, & N. Michigan, Dept. 250, Chicago, 60602

IMSTANT Win. Iluw avallable first Instamt pri
mm Lottery, ru detalls and mmshlu

{Adelaide Stn.), rmnh: cﬁ:unn.' avada Msc 2%

EARN Extra money! Turn h
venture. Common n{:un:h'ﬁu e may 8 worth

hundreds. Amazi how, $1.00 Satis-
faction umnteﬁ Gnlﬂbtr 240 Ninth
Lakewood, New Jersey 08701 i

SPARE TIME INCOME OPPORTUNITI
Box 292, Bay St., Louls, Ms. 39520, e T,

HOW to make Money wnn nlmmmalm
52406

What you should know ab
SER Inc., Box 2785, Bﬂllr lupm,

"'um. Tropical Seed Business Mallorder-

i, 75% Profits, Ideal Write: Seedsmen
114 ﬂmu’t‘ H-m%ﬂu‘r.'u'ﬂlu "
PRACTICAL Illrul Glant EI
Free Entry,
n':?‘z & ey Write: ﬂn i"‘l Bridger, Fayett -.
MAKE PLASTIC MAMEPLATES! Re Orders
Manthly. No Selling. M Busl T F”
181PMY. Waukeshs, Wi 53186 e | astico,

L et s, e
anteed. £“:. Box 5457, hﬂu Park, ta ﬁlﬂlﬁ“
MAKE Money Sately Mnnlr !ﬂtl’j{ Legally, With Umited States

Coins Instructi J
Richer, Box P1105. khllnudy,fﬂ' e ¥L00.

s.ﬁﬁﬁ 'I:;ulm. thrwlh mlllﬂin FREE lins,
15252 San . San Diego, CA. EEI. W T m

" ASSEMBLE Py Products at Immn Exceptionally Profit-

able! Many op nitles presently avallable Uﬂthwt

Investmen i

!mmm 1 ul mm 92-B, Brighton 11th,
IHIHH!.I*I Eulﬂ T st rting A Mallord -

E::I:‘Ir 1,00 l‘.‘-u'.t".l| ' gi .lf. Ernrl?:g.

“WILLIONAIRES Arisell Vs Voul With This 218
page, book “Nine hoads to Wealh. 'Send for fres
Fried it # o Ric 8 3, Box 197A-1,

RABBITS—CHINCHILLAS—
FUR BEARING ANIMALS

WEEELY! Unigue Malling Program. Experts
tell how. Free Detalls: Curtiss Ostosh, 740
Bayview, Saint Clair Shores, | HI:hIpn Ml

MEVER won anything? fnyone can urln dr
stakes contests! Free details. Tindal, PM. H
Seventh 51, Phllld!fnhil.___P_l__ljil____

 MAKE !ututltu. lmnllnllu, Imitation Marble. Sall
io stores or start f shop, Detalls 25¢,
Marbleizing, P.O. Box 1178, Ballwin, Missouri 63011
GET RICHI Secrat technl un wipe ocul debls —
bring loans, credit ca “avernight.”  Write:
"‘m arch,”  Box mmm. Indianapalis, Indiana

MAKE MONEY Writing simple information, Com-
lete How-To Instructions!! Detalls - Unlimited PM3,
ox 68361, Portland, OR 97268

LEARN The secrats of repairing tunl; “batteries
“Fabulous  Profits', small  investmant,
Enulnurinl, 5454 Nll Atascadern, Calif.

''''''' Possible Immudlml From Government
UII and Gas Leases. ils %1 Energy Resource
Cumr.lnr. 10m3 wm:hm-r Court, Evansville, Ind,

" WE BUY MWEWSPAPER CLIPPINGS Of
Announcements for $1.00 each, Inltm:rlms mm
Clippings, Box 401FM, Gatesville, Texas 76528.

$100,000 Mlllnrdlr rnlthod, ﬂununind! 8.
Tucker, 4389 Audubon, Detrolt, M1 48224

BEAT INFLATION B Imiutinf[ ln Slm r Mnld
common investing mistakes, ustr
Stam Imntmaﬂt: tells what, where, II'Ld hnw Sunﬂ
i!. to: Stam Inultmintl. 1520 Walthall Court,
Iil'ltl. GA, 30318, Moneyback Guarantee.

fn;ll\‘#mm':;nﬂéﬂ‘ imm::': ;lﬂ:lj Ralsing Rabbits
l 4 m“‘
Anguu Mlltl 12, l.lum:_l%- 5!.53‘ s o

o o rabbits Tor _us.
l’m;“dmiu White's ~Rabbitry, PM. s for us.

, Hudson, Ohle

~ CHINCHILLAS Quality
hur Back. | h!l 2166

RAISE Chinchillas, Guarantesd income, Send $3.00
for literature, De Ranch, ﬁm
4PM, Ossian, Pnﬂnlis:llmd? Y e

PETS—BIRDS, CATS,
HAMSTERS, ETC.
i’aum - BX.

3 DA. PET FEEDER PLANS -
Services, 3344 Pelton, Fostoris, Ohio
EARTHWORMS, LIVE BAIT
GREY  Nightcrawlers—Rai |-
ture—Faln's lﬂh:nnn—ildil:ﬂ,“ﬁlll :{% Choae:

RAISE Grey Huls Redworm Soill M
Oaks, umqﬂu Tenn, 38225, T e T

EARN Maney raising fishworms! Backyard, .,
basement. Free Instructions, starling .?nlrm fa
Oakhaven-56, Cedar HIll, Tex. 75104

“FREE Literature, Ftn!'ﬂlhll Business Ralsing Fish-
worms, Crickels. We Teach you how to Ralse and
gﬂm rite today. Carter Fishworms, Plains, Georgls

 REDWORMS Bedrun 5§ ouu—ﬁr.uu
Jn:ludin ostage, Ralsing Instru Warm
Farms, IFIDF l:'n‘:;I 41B5PM, Waco, TX m“' s

POULTRY & GAME lIRD‘S

988 Picture Color Cat 1.00. “Ew
You MWame IE"’ Snan:. n.l?geu‘; nmhlm "w,llﬂ';;,
HIHI"!! n;:'m. SHl'"ll — des

ﬁlﬂmrd and mutations. We

l::ﬂ E."‘;'IP ln"m?ﬁnh::'.n opportunithes., T n M N, TN
[ ence unnecessary.” iiny

!rn brn:hunl! lll:‘:&i ?. 81306P3, Cleveland, Fu. :m. cﬂ;f‘:‘.ﬁ'ﬂ,ﬂﬂ“},"ﬂ?ﬁzaé gf'u “m
Onla 44 Island, ILL EIE

llclllll'.ll — Proof Home Business. Detalls,
Janisco, BPM, 17000 Belend, Delro. MISHEN  metmacs U Fros petare, e o e
48234 Orange, California 92667,

FIMANMCIAL SUCCESS. Re Provides Basic Se- CASING Batting System. Can dreds
gréts Of Fantastc. Fotenta 00" SASE. A Thousand Dollars 'k Night. Send $18.85 OR 32588
Jalenco Research, 41742, Chicage, Miimols  Canadian To Intermational Casing Entarprises, Box

979, Huntington, N.Y. 11743

START BURGLAR-FIRE ALARM BUSI- GAMBLERS —Frea! Win |ifetime lmum from

NESS. Em:qnlnlll E-lr==_lI_|1 EIHﬂIIEI Unneces-  Dice, Rouletts, Thnrnulnhud Harness, Racing.
Box S980-PMK3, Research, Box SSLPMA4D, nm-,

lcq,llm

Guaranteed!
501

(Continuwed on next page)
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OF INTEREST TO ALL

FOREIGN LOTTERIES PAY THOUSANDS MONTHLY,
Participation Details %4, Joe Dessent, Box G8723,
Seattle, Wa, 98168 e

UNCLE SAM'S INFORMATION. Makes you the Washe
ington Insiders. Free Details. D.C. Metro Research-
ers, P.0. Box 2435, Washington, 0.C. 20013

Hﬂflﬂ Fllﬂ IIII..I.IIIFIII ADVERTISING! Booklet

Et fi Mﬂrtli nm "1' uﬂ' it tr'“r‘-'drﬂ'f ":E
&y L
Classified ILHI ] i S mlu

first
DEPT. “r '%4 WEST S7TH lt?r II!'I!I YORK, M.Y
10018,

“STOP PAYING TAXES Legally LIE‘II"{I' Frn “Report, Info-
house, Box 1004F, New Yor

“HANGDVERS stopped. Common d ﬂl!l:la‘:f supplement
really works., In!nrmmun 5,00, Money-back guaran-
tee, Fl. Carroll, Box . Arlington, Va. :zzm.

GIANT 93" Thermometer, Don't go out in bad
waather to read temperature. Shows both l:lliu:
and Fahrenheit. Only $7.98 — C.L. Christian, Rt
1, Johnson City, Tenn, 37601

“TLATEST gift, household items catalog. PM Dorcee,
Box BEI9, Mew Fairfield, Gt 06810

OF INTEREST TO WOMEN

FREE - Easy {.s to make monay selling exciting
new prndl.ln‘t;—-—Ful spare time, Send name, age for
5 months free subscription, Salesman's Opportunity
Magazine, & N. Michigan, Dept. 264, Chicago, 60602,

@UILTING CAM BE A LOT MORE FUN And lu Ih'l-:u
a8 fast when done on a frame, This one comes aparl
for easy storage and you cam make it in a weekend,
Send Em:“ for plan to: qular llr:lunln. Dept.
QFW, 1014, Radio City Sta., N.Y. 10019

GOVERNMENT SURPLUS

“1.5, GOVERMMENT SURPLUS Directory.”
Where to buy 100,000 items (Including leeps) . .
Iw n 2¢ on nlllrl m complete in ormation
avalil 1;1 SURPLUS DISPOSAL, Box
um?.nc WASHINGTON, D.C. 20036,

1878 Surplus Armr N.{v “store 64 page Illusirated
catalog, Semd $1.00 , 3037 Morth Clark, Dept
J-3, Chicago, 1Il. 60657

“GOVERMMENT LANDS FROM $7.50 ACRE! Home-
sites, farming, wvacaticning, Investment opportuni-
ties! “Government Land Buyer's Guide™ plus current
listin .00, Surplus Lands, Box 13107AC,
Washington, DC 200,

" GOVERMMENT | uuu from §7,50/Acre!l Invest-
ment!! Yacation!! Farming!! Exclusive Buyer's Guide!!
Complete Information!! $2.001 Moneyback Guaran-
teall “Land™, Box 99776-A3, San Francisce,
California 9410%

“MILITARY  Vehicies - Army leeps, Truchs, eic.
Fiva proven methods on where and how 1o buy
Instantly, $2.00, ArArCo, Mammoth Road, Pelham,

New Ha ire 03076

" MOTOMCYCLES — JEEPS — HELICOPTERS —
AUTOMOBILES . . . GOVERNMENT mn.u: DIREC-
TORY — MOMEYBATK nu.tmm:t where —
ﬁjm [~ Irll'nrmﬂlun,, Departm 15 Federal

iding, Box 3913, Springfield, nlm: 01101

DISCOUNT Catal Viet-Nam | Ms, Fatigues,
arkas, Canteens, Haversacks,
Knives, Machetes, mmhu $1.00 (refundable). Dixie
?‘1%” Surplus, Bl45-PM, MNashville, Tenn,

J-E-E-P-§ . . 1!59.30!! le.li!
450 ITEMS!! . HWIIIIEH'I' ‘SR
£o HEHW'I DIRECTORY AVAILABLE tells I'Itml.

where fo . . |l YOUR AREA! $2.00!! MONEY-

II.I E!!  “Government  Information

‘i‘ ent B3, Box 99249, San Francisco,
hlim a 841

GOVERNMENT Mrplu: Bur in Your Area. How,
Where, -%2 SURPLUS anm m HEADQUAR-
TERS BUILDING, Washington, ton, B

~ JEEPSI 34 930 . 475,000 Iillu.l
Area! ! -R-A-H-T

Gl u'.

M “Buy Government Lands
. “Government Oil-Gas Lul!llx
« » "Government Benefits Report
GSURPLUS, Box 2006-PMO, Syracuse, New

1y in Your

BORROW $25,000 Interest-freall Rlplr anytime,
rae

AUTOMOBILE Ads. Originals! Thres 1920's or Flve

mmm orila m“;.pnm Executive PM-3, Box 1950's for $7.00. Pona Royale, Box 521, Mentor, OH
w:ﬁEv:;l{ldl:?‘ﬂﬁ ut:ll?rmillé%}luﬂtﬁ%{"?w -;I |u'|rw|ul: Scra c"m::.s per b, "’:ﬂtu ’m
Wayland Ave., Cranston, R.I. 02920 exotic metals, Larry pu"i &gjg“r;_c_m_““r_t
PERSONAL B T

GOVERNMENT BENEFITS
EOYERNMENT BEMEFITS!! I:u:lut 'In 112,501 owed

I Amazing new report sh I'r
m?bwh Guarantee!! Bumits."' ?%-J.:‘
San Francisco, Callfornia 94109,

LOANS BY MAIL

SAVE MOMEY! Bu
BOLAM, 1850 Whit
CA 80 8024,

Frae Catalog.

the discount “.;Zi Hollywood,

Ave., Suite 9

Frea circular,
Terminal, Norwoed, Ma. 02062,

HEARING AIDS

“PRESCRIPTION EYEGLASSES: Cnm.pul and save up
}o h!.I:I",vq. on l:nmplﬂl eyutllu?:" D'Mi‘l [hulE-E}
shion o:  Cra =3
.a“& lﬂt:nru.in Rlchmnnlr'u'l 23230, j

FINANCE YOUR DREAMS With Government ll'ud
Foundation Grants. Free Details. Tou-PM3; 432 PC
Hermosa Beach, Callfornis 90254,

COLLEGE DEGREES BY MAIL. Renowned l.lnmrsl
ties offer full-accredited Bachelors, Masters

Free revealing detalls. Counseling, ﬁm 31
le-a Tustin, Galifernia 92680, J
RECORD Telephone Conversation uulumtiully.

Leave Recorder Unatbended. Robert's Distributing,
2618 Elmwood, Wausau, Wisc. 54401

) HHIHH I:IIHIIIII: DISCOURAGED: Write for
Free Important information that is nll?lil: thousands.,
Pixacol, Box 20277PM, Parma, Ohio 44128

" BIBLE Questions answered, Stamped  envelope.
Bylon, 17167 Bentler, Detroit, Michigan 48219.

HOW Tao Manage Your chuihnuﬂ Niw Pl:llmlng
Gulde Shows How, Free Details, Prism Press, Box
35.F, Daytan, NI 08310

lll'ntul.‘l‘ll Mnluuur Recelve—Free  Gift,

HTODAY"!l Penmi

Send a&: e and handli
Anns, B ___El_ll___ng!apntll. Mn 55406
“TLOTTERY Secret Revealed from The Man who won
30 Times out of 52, Send Self Addressed Envelope
Plus $2.00 for Formula, W-Mayeenle, RR-1, P.Ilutun.
Ontarlo, Canada LOM 1A0.
CONFIDEMTIAL Chic mallin
Persomal: Since 1944! Mail Cen
Chicago GOEDE

REMAILING SERVICE

YOUR Mail Received—Forwarded.  Established
1969, Wright, B2112, Asheville, NC 28802,

UMLISTED ADDRESS, Discreet and

“address! Business,
f, 323K} Franklin,

confidential.

Remail 50¢& Single. Mall Fumrdln: Service, 8050
5. Main, Hnusﬂm. Texas 77025
CONFIDENTIAL Write:  Capital

.ﬁlrﬁmlﬂli

Cammuml:uilunt,, Box 33522 IIIIII.EI'I HE 27607

FREE! Humallers Listin {‘Hm ents Wanted):
Box 471PM, Atlanta, TX '-‘Eg "'l

TOROMTO Remalls - Confidential Service. Wrile:
Hlslql.:llﬂt' Box 835, Adefaide 5t, Toronto, Canada.

SPAMISH Remails. Discreet, prom dependable.
2.00 each, we furnish stamps and forward replies,

onomical yearly rates avallable, American Remails,
Apartado 45, Chiplona, (Cadiz), Spain.

1579 REMAILING DIRECTORY #500
Remall Forwarding Association, Box
Hawail 96720

FLORIDA REMAILS Receiving-Forwarding. Allen,
6326 Autlan Drive, lacksonville, Fiorida 32210.

20 PAGE F.Irnlllllluz booklet. _GComplete  Letter
Service Details, Budd, Eldorado, Ontarlo,
Canada KOK 1¥D

). International
1536M, Hila,

HUGE SAVINGS. Eliminate dealer mark-ups. Free
Trial, Batteries Wholesale. Terms arranged, Lloyds-
PMC, Rockford, 111, 61104

HEARINE AIDS, Save up to HL‘ Mast hmm
available. For information write: HE.
Plainfield ME. Grand Rapids, Michigan ﬂm

TRY Before you buy! Rhodes Hearing Aids,

132.8,
Brookgort, I, 62910

REPAIR Hearing Aids. "Prompt Hulilhlu sms:a"
Monmauth, 24 W. Front St., Red Bank, N

FREE HEARING AID CATALOG—Save 'A:—-h!' mﬂu
Write: “MOMEYSAVERS," 0530-PM-3, Langdon,
Sepulveda, CAL 91343,

TOBACCOD

MAKE Pipes. Write to: Pimo P39, Box 59211,
Chigags, 11linols 60659,

HAND Blended Tobacco
Catal Pipepufier, 141
Carmel, Indiana 46032,

BRIAR PIPE Make or repair your own. Pholocopy
of article shows you all the details. Price $1.00,
Send order to: Popular Mechanics, Depl. HE, Box
1014, Radio City 5ta,, New York, WY, 10019

SCIENCE & CHEMISTRY

DISCOUNTS! Laborstory Chemicals, Glassware
Apparatus. Catalogue $1.00, Deluxe Sclentific, 507
Huron, Manitowoc, Wisconsin 54220 bl

DRAMATIC AND UMIGUE!! “AMAZING PLANS"
MANUAL BY SCIENCE WIZ! ELECTROMIC/CHEMI-

CAL—LASERS, LIGHTMIME, 5M I. E-H'I'Eﬂ“i.
SECRETS, MUCH MORE ILY BUILT! $6.00 COM-

PLETE. !'IIIII.IRET BOX A, PARK RIDGE, M.). 07656
FORMULAS, PLANS, ETC.

es, Cigars, Chew, Frees
rlt Streef Southwest,

5000 MONEYMARING Formulas—Bargains! Cata-
log/ Manufacturi Secrets  $1.00 Refundabla):
GWAJ, Box 193, Broockfigld, Wisconsin .

ZoOoLOoaQY

MINIATURE I‘.ill-'ll.'lllii I.I'nlulﬁ Gentle —
Colorful. Hardy in I, terrarium.
Ilnl:lhr dra ns {Fllr illustrated nmmt, diet,

tete habitat — :Ium Extra Dragons — $5.00,
ANIMAL KINGDOM, 9320 Division Ave.~ 8 fon Genter,
Michigan 45315, LIVE DELIVERY GUARANTEE

TRAVEL & RESORTS

BRITAIN 1979. Tourist Guides. Cities, Hotels, Pubs,
Maps. Catal One Dollar, Airmall. Concorde
Enterprises, B ' Lutterworth Road, Brinklow, England
Cv23 OLL

SPECIAL SERVICES

INFORMATION ©On anything. Ferguson Ressarch
ﬁ;gl;lmx. 60-15 Woodside, Woodside, Mew York

DALLAS, TEXAS Postmark. Gonfidential, 50¢ Single.
ziPF0 AEMAILING SERVICE, Box 8856, Dalias, Texas

COMFIDENTIAL Service, Write: Pony Express House,
1391 Archer, Live Oak, Ga. 95953.

MISCELLANEOUS

PROFITS FROM CLASSIFIED l.m'!tllillml Bmkl:t
shows you how 1o st-url ﬂl.ll wu wilth
Classified M'url.hhl undlhlu with

first nrder % MEC I.RII:I
DEPT. r. 'Ill YORKE, M
10014,

BETTER HEALTH

MAGMETS, All Types. Specials - 20 Imr.: or 10
Bar, or 2 Stick, or 8 Assorted Magn 1.00.
Magnets, Box 192-A, H.mdllfmmn. Mary d 21133,

TRACE YOUR ROOTS. Booklet E&imn: How. $4. loe
Dessent, Box 687234, Seattle, Washington 98168,

SEAWEEDS EXTRACT TEA. Samples and Information
— $2.00 check to: Kimiko's Hulth and Beauty Food
Iﬂ: 30 E. 37 5t., Mew York, NY 1

HEMORRHOIDS Cured pumnuuut . Information
free. Young, Box 9542-PM, Seattle, 98109

BOOKS On antiques and thelr prlcu._ﬂ;n elreu-
ll'iﬁ:]l P. Warman Publishers, Uniontown, Penna.

ORMAMENTAL lron designs. Book of 1600 beauti-
ful, practical designs for railings, columns, etc. Free
literature. Cunnimgham, 1 th 3200 West, Box
0005, Sait Lake , Utah B4120

‘“u!t. invest, Any PHOTO IDENTIFICATION CARDS . . . Certificates . .

1 uun — ;mmninm iis $1. Mb—PH a:ﬁ GUARANTEED!! Samples 25¢& . . Bascco, Box 3461-
|1r Vidor, TX P19, Providence, R.l. 02909,

000 “overn " Any purpo “TIDENTIFICATION CARDS. Send for information, 929

Jnﬁ-ﬂnltl ! v#lu M:mmu iou mm University Ave., Berkeley, CA 94710, .

Hlmu:' nnu—ml oy nment. (Never repay.) "'"“L'.'L“ ns:'h* ﬁﬁ' ﬂimuﬁlu“ = i1l"l"

s, cash ioans Al 3 ulllllﬂ Complete Infof-  blus outdser st Send '50¢ (&1 Firet Class rueh)

lus  Funds-PM, 1001
Bﬂlmutlt J.%"mm, m
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to: Ken Nolan, 16901-A Milliken, Irvine, CA 92713.

" NEW — Checkbook pocket cli s N
Stainless stesl rll'd‘lll to I'l'ﬂllpt mr}l&?ﬂ
Smith, Box Waldron, Ark. 72958

PROSTRATE RELIEF! Free r . Prosco—PM-3,
Bu 5644, Santa Monica, California 90405,

'UNIQUE! — Formula |V, Open Door to Health, Fr“
Sample, Literature. PCO, 1796 Mapleds
Drive, West Bend, W1 53095

FREE! “Biorhythms explained.” SASE, 1979 Calen-
der $7.00 4 Birthdate: Wiseman, Box 612M, Staten
|I-|IIII1 N.¥. 10314

ce, weight, Food
dm ut an?.furm e, 51
Posiage. AMC, Box 58,

EXERCISE At Home
fitness  equipment,

§ andng. nd

on bulid-l ruu‘
Ineluding :yh:l
rowing mach belt massager abdomina
b s 550 to, st 1208 and
tlons. ar
cﬂrm..hwmt.ﬂf:nui & 2

(Continwed on next page)

physical
exerciser,
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Il"ﬂuil‘ﬂhlhlt. New Y
Classified Advertising

II.E- 10019 gl:;

Dept. (21

DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd preceding month for the issue in
which the ad is to appear. See Head of Ciassified Section. Only $40 for 10 word minimum
HOW TO COUNT WORDS: Name and address must be included in counting the number of Words in ad. Each
gﬂmmrrb:-ﬂmﬂmmui':wg Hﬁummw-ﬂmmmmﬁ.unvm1mﬂwm $4.00 each additional word
codes are not countad. Phone Words. Symbols used as keys are chargad for, Clty or State count as 1 word BOLD CAPS
each.: New Brunswick, New Jersey: 2 Words. Abbreviations such as C.O.D, FD.EHI?I'PH US.A, PO, 57, ;ﬁm e
1&mnmmdu1w¢[?0h3ﬁm-3m1mmwwm
will be used as our authority for words, abbreviations, elc. Please make checks :
o speliing, compound Hyphenations, (First Word: Mo Charge For Bold Face)

Remittance of § Is enclosed lo cover Insartion(s) in the issue(s) Classification

L] | L | 4

5 [] ¥ [ ]

[] (L] (§] T

(k] [ i1 § 8

i ] i1 2]

a

1 F1 F ]

# ]
YOUR NAME PHONE:

(PLEASE PRINT)

FIRM (NAME IN AD)
YOUR ADDRESS
CITY STATE ZIP
DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

BETTER HEALTH
(Continued fram preceding page)

= New device that soundproofs
bedrooms electronically, Also induces sleep. Guaran-
peed, Free literature. Gardimer, 4729CA N. Tth Ave,,
Phoenlx, AZ 85013

“TSTOP Smoking! Easy relisble method. $5.00,
Haolden, Box 472, McLennan, Alberta TOW 2L0.

ASTHMA, ALLERGIES: Ilﬂpiulurr problems, con-
cerned about air pollution? Get Relief, Bufld air
filtration unit, save HDD-HI:I Plans $3.95. Kits
Avallable. Ecopolio, Box 7364, Desert Station, Mesa,
Arlznru BS206,

" MEN! IMPROVE LODKS! Sqllm Skin, Hair Problems,
Free Catslog. Brian Thomas, 1300-N Route &6,
Parsippany, NJ 07054

il Tn % VR o PSTer s
L] ntur ] e
Suau:u:. New Jersey n?m"‘ i

" MEALTH Problems? Learn about matural healin
Fres malialln- Provoker Press, 5t. Catharines
Ontario L2R 7C8

GARDENING & LAWN CARE

ROSES the E.ﬁy of your MNelghborhood with
a anullful Roze Bed, 9 Easy Steps, $1.25 To: N.
Kindred, General Delivery, 'm:, Ohio 45014

'S IlI'I‘IILI.IHH “COMPLETE GARDEN III.HII!“
For the man who needs all the basics . . . fasi!
Superbly organized |n  famows “‘Master Guide™
format. Dorens of tables, charts and lllustrations.
Literally crammed with timl; bonus specialties like
vegetables, fruits, nuts and herbs, garden p-uo]:,
storage structures, planti ﬁ dates, Ony $4.95 El-
to cover M\l‘llr and han PM Complete Gard
Guide, Dept. Box lﬂl-l,. TRadio City Sta,, II
York, NY 10018

FLOWERS, PLANTS &
NURSERY SUPPLIES

FOR THE HOME

FIRE Will MNat I‘l.‘ill:l Yaur MOME With A Tested
And Proven System That Extinguishes Fire. Details
!':m To: Dapt. Flla nn: Rockford, Mich.

WORK CLOTHING

WORK Shirts snd  Pants &

18.00, Jackets 2/%9.00 Lﬁﬁﬂu EEJ'HH:;m“;
PRI ancs, T4, Ton fae”eutios Comn
Waterbury, I:nn'rl. 06704 " %

DRINKING WATER PURIFIERS

LEARN Flower lrrmlr:ﬁ HHI F!urlnry Start busi-
ness of hobby. Free nm& stm;I
course, Li!utlmu Career &:h-uois I.'l
2451 Barry Avenue, Los Angeles, Cal rlin__mu

LEARN Landscaping and the growing of plants.
Start a profitable Iminuu part or full time. Free
information  without obli l1lul. Litetime Career
Schols, Barry Avenue, Los

Hnnle:. I:Ilnlﬁrlﬂl %M

I:‘ﬂidlntul FuII tnfwmﬂm K.
52350

Have Seed 5.
Collins, 'H'n1 Il,

WINEMAKING & OTHER RECIPES

Tl g
& B ents, n »
%‘n";"m’im“‘_' n:nu_tir?lﬂ"r 14615

STILL! H Ta construct, operate! Manual $1,
t:ralgs 512?5«.-& :luln. Milwsukee 53214

NEMAKERS - BEERMANERS! mmnmur
lHFﬂIHl‘I‘I'I‘! CATALDOG FREE, 350 Equl ant ingre-
dients items. MIHI‘IIEII" Box 2 H.HI Berlin,

Ilinais 62670

compel . Laulomen. Salis.. PREC.deti
mplete kits, Equipme es. ¥
I:h.lllpl Imports, Ltd., Dept. PM39, S08 Canal Street,

New York, N.Y. 10013
rted Malts

BEER-WINEMANING Supplies, 38 |
Free Catalog. Wine & Brew Hobby, P.O. Box 1866,
Allentown, Pa. 18105

IIHIIIIIIHEI Whiskey, Gin, Vodka making

eclal 0. z 5133-P
Fﬁilmlpm, . 18120,

BEERMAKERS, Winemakers, Free Catalog, Fec
Flnast | mdilnn, [qulmln'l:. Servlce, SPI, Box
H l.'."hlp:f Hill, North Carolina 27514,

UIIHIIKIHJIIHIIIIIIIE s-u lies, Equlnmn't.
Free h'}'f I'lli I? G-104,
_(irﬂnwnod 2.

CHEFS lll:lll'l l:ll'll ‘Pol Gourmet Itlﬂpﬂ ;. Famous
Cheesecake, Secret Salad nrln Interchangeable
Suum—ﬂ?!- in SASE, II“IH. 132 W. Main

, Babylon, N.Y. 11702

“EI'\"I’HIHB For Wine, Bee stalog: Jim Dandy
Sales, Box 30377, Cincinnati, uﬂu 525

nual.
Iirhlll

WINEMAKERS-BEERMAKERS . . . Free supply cata-
05 Yeast. Equipment, Continental, Box 16-PM,
lanapolis, Ind. 46268

FAMDUS Coney style chill and sauce recipes.
£1.00. Pspa Iorba's KWitchens, 404 West Tiplen,
Huntington, Indiana 46750,

WATER PURIFIED without chemicals - 1¢ / Gal-
Lusn“ Safewater, Box 39165-PM, Phoenix, Arizona

FARM & GARDEN EQUIPMENT

BUILD A WINDOW GREEWHOUSE - Conwerting a
window In your home to a mini-greenhouse amounis
1o little more than attaching a box-like plexiglass
énclosure to the outside. The beau that you
don"t do a thing to the window other than add
u:rl-ml:n to the frame - the window stays Intact.
No drafts Jrr vrlrrt-r. no need for cawiking. For plan

Populsr Mechanics, . HE, Box
1014 Radie cite. KV 0018,

BEERMAKERS, English lllusirated book Includi
25 nu.llll]l beer recipes, 120,000 copies already sol
54 yan Golf Club Road, Hawkesbury,

nhrin. n:l: HEA 2R2.

WINEMAKERS—BEERMAKERS —Free l.‘-lllllll—-ﬂst
78501,

Service—Large  Selection: nm:,
Independence, Missourl 64053,

MAKE Wine, beer, liqueurs, Beskeeping supplies.
Free catslog.  Bacchanalis, 273 Riverside,
wWestport, CT. A

WINE

MARERS-Beermakers: Free (llustrated cata-
E of :upﬂ{lﬁ Semplex, Box 12276R, Minneapolis,

BURGLAR ALARMS &
HOME PROTECTION

MAENETIC Padlocks ppd, Sherrilibrook
t.nrp Tennyson Circle, "-I'H lel'ful"d NY 13413

QUALITY Burglar - Fire Alarm  Equipment at
DISCOUNT - Prlu:ln FREE Catalog!! Stefiens Alarm
Supply, Box 624), Cranford, M) 07016

" SAFEGUARD Small mwmn cash with “SOCKET-
AWAY" electrical wall with secret compart-
ment, Easily installed, uldmubm $8.98. Marcam,
POB 355M, Westwood, N.J. 07675

Dcl ). Parts Depat,

BUILD Less 00, Details
1605 Wyoming, Cincinnati, OH

" COMPLETE SELECTION of Bur lar-Fire Alarm
Systems and Parts. Free Catalo el Electronlcs,
Bex 146-FD, Sheffield, Mass. 01
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SEAMLESS SPFlAY PUTS YOU IN AN

INFLATION-PR

SELL PART-TIME
MAKE FULL-TIME

Make ovar $500 on average Seamlsss Spray sale to schools,
factorles, shopping centers, etc. Many orders pay over $1,000
commiasions,

Through & series of circumsiances created by inflation, | can now
ofter one of the mosi unusual oppoeriunities in the hislory ol direct
salling. And best of all, you nesd no spacialized exparience o
handie it Absolutely none whalsoever!

I you've dona any selling at all you know you can't make it any-
mora salling nickel and dime items. You can't afford to bust a gut
selling a hall dozen orders a day and wind up making $25 to $30.
You nead a necessity that everybody nesds —that's quickly and
easily sold becauss it solves problems born out of the inflation.

We call our process SEAMLESS SPRAY. It fills a vacuum created
by the soaring price of new roofs. Roofs everywhere are leaking —
in desperate nesd of repair. Using our Seamless Spray Equipment,
factories, plants, shopping centers, schools, hospitals, apartment
complexes use their own maintenance people to renew, waterproofl
these roofs at a cost of less than 12 cents per square foot. We loan
equipment absolutely free. On the average Seamless Spray order
you make over $500. You need absolutely no experience in our

R. H. Rogers,

PRESIDENT

Read about the Big Checks
other new Pacemen are
regularly recelving—how |
quickly they learn our |
business with no prior ex-
perlenca. How PACE helps I
them every step of the way. i
See how one satisfied Pace
customer tells another. Write |
us a letter or mail the coupon. I
You'll get “Same Day Action”
with all the exciting facts |
upon which you can make an |
intalligant decision.
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BUSINESS!

$500 ON JUST
ONE ORDER...

LOTS MORE
IF YOU WANT IT.

Make $748 on a 10 barrel Seamless Spray order for Liquid
Metallic Sidings. The easy, fast way to waterproof, caulk and In-
sulate bullding exteriors.

business. Our program |8 organized step-by-step for easy, success-
ful use whether you sall General Motors (they are Seamleas Spray
users) or the cornar garage.

Whan | tell you, PACE saved one school $28,400 with Seamless
Spray roof renawal, you'll understand how fast you eliminate sales
resistance. Your marke! is pre-sold. Roof contractors with their
exorbitant prices hand you the business on a silver platter,

Give PACE as little as B hours a week —that's all we ask. Once
you start making $500 and more on one Seamlass Spray order, then
you'll consider full time PACING. In addition to Seamless Spray
you'll also get our Siliconized PARK-KING Blacktop Sealer — our
Liguid Metallic Siding—and a complete line of highly specialized
Labor-Saving One-Coalers designed to save big money on all
kinds of bullding maintenance. Each meats the BIG SELL concapt,
wherea you can make a Blg Paycheck everyday you maka calls
with Pace,

“WRITE ME TODAY FOR ALL THE FACTSI”

PACE PRODUCTS, INC.

81st & Indiana Dept. PM-379
Kansas City, Missouri 84132




a sports car and the guts
of a truck.

In bass tournament com-
petition, it lets you claim
the spot you've staked out.

On long, big-water runs, it
cruises with an ease that
belies the miles you're put-
ting astern.

The strongest slalom skier
isn't strong enough to haul
it down.

It's a one-of-a-kind blend
of high performance action,
heavy duty power, and
easy-going economy. A 150
horsepower V-6 with the
displacement and heart of
a 235. At full power, it's
working no harder than a
235 loafing along at two-
thirds throttle.

PROBUCT OF OU

EVINRUDE 150.
THE QUICKEST
WAY TOA

FISHERMAN’S HEART.

The Evinrude 150 isa V-6 &
outboard with the soul of &8

FEQARD MARINE CORPO

It gives new life to under-
powered boats and to old
boats that have taken on

weight. Its high-torque
&= power pops big-water bass
§ rigs out of the “hole” with

effortless ease, and cruises
them efficiently faster than
most boats can run.

The Evinrude 150 has the
same 149.4 CID displace-
ment and the same inter-
nal parts as its more pow-
erful V-6 brothers. And the
same top-line features: Fire-
power |l| electronic ignition,
pulse-tuned exhaust, dual-
overlapped ports, pressure
back rings, built-in power
trim and tilt, and swept-back
Nitro Series lower unit.

And a very reason-
able price, all things @
considered.

wror first 1 OUTbOBITS



TASTE THE GOOD TIMES.

S EBAW T Ca

Lights, 9 mg. “tar”, 0 .8 mg. nicating; Lights 100's, 3 mg.
“tar", 0 .9 mg. nicotine av. per cigarette by FIC method.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.

= 1005
-
. -
i T — %

Extra Buriey tobacco fortifies the flavor.

Finally! Genuine tobacco flavor in a low ‘tar'cigarette...plus Double Gift Coupons.

For free Gift Catalog. Call toll-free: (1-800) 626-5510.(Ky. residents call toll-free: (1-800) 752-6010.)




