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EVERY TIME YOU CHANGE THE BIT,
YOU'VE GOT ANOTHER TOOL.
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"™ The remarkable device pictured below is a Dremel” Moto-Tool. With its
wide range of accessory bits, this compact power tool provides the kind of
versatility you won't find in conventional tools. Not only will it handle a variety
of tasks, itll handle a variety of materials. You see, while ordinary power
tools usually run at less than 3,000 RPM, the Dremel Moto-Tool is capable
of a range of speeds up to 28,000 RPM. And because the Moto-Tool is so
compact, you'll often find it'll do the job, where other tools won't even fit.

The Moto-Tool is available in several different models, including both
adjustable and constant-speed versions. Each features a reliable motor, an
assortment of useful accessories, and most models come with a rugged
carrying case.

So if you want a versatile tool that does the work of many other tools,

pick up a Moto-Tool. Once you do,you'll qwckly see there sno other single
tool like it. .

' DREMEL mo

H“h. »0-8

This One

DREMEL I




GET $5 FROM SCHLAGE
Schlage will give you a $5 rebate when you
hujr O&y Schlage keyed lock. Just mail
purchase and the certificate below
lfor the one you find in the store) to Schlage
and well send you a check for $5.1t's that mmp]e.
And money is not all you'll get for
. buying a Schlage lock. You'll be rewarded
with the kind of quality that's made
Schlage famous for over 60 years. Our
deadbolts feature an exclusive strike plate
reinforcer to help keep burglars from kicking
them in.
Visit your nearest Schlage dealer today.
Buy the lock that gives you more security.
And well give you five.

$5 REBATE FROM S5CHLAGE.
To receive your $5 rebate, send this certificate along with the purchase
receipt and Good Housekeeping Seal from any Schlage keyed lock
pac to the address below. This offer good only on Schlage's clear

plastic visual package.
Send to: Schlage $5 Rebate, PO, Box 4430, Maple Plain, MN 55393

Your Name

Address

Mo EO. Boxes Please )
City

e S |
[iouar Zipoode must be included.

SCHLAGE

Part of worldwide Ingersoll-Rand

Thin ofhr good betwven #7185 s 117300A5. Plewss allow 6-8 werion for delivery, Oifer goodd only in LS A Void wihiers
P, tawed 0f resrrecied by by, Ll nne 53 00 rebate per bousehild. Bebalr regqurst mast e postmariond by 12715/85
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ALBERTA, CANADA—Out here, nature’s the boss.

Anld you d;m't E%[;Ergﬂ .l;:f e
ess | expected sort of a picture-
w&lg'ufall. This one roars by IikFt:! a freight train.
The water is so cold it almost hurts to drink.
It’s this water, from the glacier fields, that helps
make Windsor Canada’s smoothest whisky.
They also use rye grown in the rich, black
earth around Calgary. And the air helps, too.
Windsor is aged in the cleanest, crispest air |
ever breathed. R
Out here, nature’s the boss. And Windsor is WINDSOR
Canada’s smoothest whisky because nature CANADIAY
makes it that way. e sl

WINDSOR

CANADA'S SMOOTHEST WHISKY.
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EDITOR'S
NOTES

deliberations are over, the jury is

in, and the wverdict is reached.
Americans love trains. We may not ride
on them enough to make Amirak a
profit (we don't have the time), but we
definitely love them nonetheless. | think
we love them because a steam locomo-
tiva allows us to almost recapture the
tranquility of a bygone era, a romantic
era cloaked in gentility that was swept
aside by the emergence of high-speed
trucks, cars that travel intercity routes
almost as fast as the planes of 30 years
ago, and, yes, the jet plane. But steam
lives. Not only are there several steam
engines alive and well and operating
today, but chances are that number will
increase significantly in the future. As

e

At Bloomington, llinols: There were more
Corvettes than | could count.

this month's cover story (page 90) by William Hoffer points out, new concepts in
steam engine efficiency and technology could produce locomotives with greater
power and lower operating costs than the diesel and electric engines of today. 4
prototype is projected to be operational by 1988, . . . No collector car is hotter these

Tester Rich Tayior [left] and Asst. Auto Edi-
tor Norman Mayersohn kept 4 <4s going.

days than the Corvette. | was in Bloo-
mington, Illinois, recently for what is
quite possibly the largest annual gath-
ering of Corvettes in the country. There
were thousands of Corvettes there of
every imaginable description—Iliterally
seas of them. The rarest of the rare
were there, too, in glorious concours
condition. How rare? In 1969, Chevro-
let built only 20 ZL-1 aluminum-en-
gined 427 Corvettes and sold only two
to the public. One of them was at
Bloomington. If you're a Corvette freak
like me, you must get to this Corvette
mecca at least once in your life. . . . Still

on the subject of motor vehicles, our auto editors learned a lot during our 4-wheel-
drive pickup truck torture test (page 84}—including how to change flats and clean
mud off trucks. Out of eight trucks tested, five got flats. Mot exactly a testimonial to
the capabilities of today's tires on off-road vehicles. As for the mud, it ook over

£100 in quarters and 32 washes to keep
it at bay. ... It's with a great deal of
sadness that we note the passing after a
short illness of Shel Gallager, a member
of the POPULAR MECHANICS family for
the past 18 years. Shel was always a
gentle soul but a fierce editor. With a
blue pencil in his hand, he could take
the most disastrous manuscript and
make it into a tome dripping with pearls
of wisdom. But even more than being a
brilliant editor, Shel Gallager was, sim-
ply, a nice guy. It's perhaps fitting that
Shel passed from this world doing what
he loved best—covering the Paris Air
Show for POFULAR MECHANICS. We'll

miss him.

POPULAR MECHANICS ® 5EFTEMBER 985

Tetlon ®-coated stecl blade resists
rust, offers 14" cutting capacity?
Hurry. Offer good from Aug. 10 only
while supplies last, al participating
True Value Hardware Stores, 573-761

HARDWARE
VALUE

OF THE MONTH

Master Resettable
Combination Padlock

Up to 10,0060 4-digit comibinations!
Solid brass with case-hardened steel
shackle, Hurrv! Offer good from Aug, 20
only while supplies last, at participat

ing Trus Value Hardware Stores, 175-0

CHARGE IT af participabmg

True Valve Hardware Slores

For siore neares! you Sie
“Hardware in e Yellow Pages
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Which one’s the one for you? Mobil 1% 5W-30 or new operating conditions. Both Mobil 1's help protect engines
Maobil 1 Formula 15W-507 against friction and wear better than any conventional moto
TheyTe both 100% synthetic, theyre both the same oil, so they help engines stay cleaner and last longer. And

unbeatable quality and they're both turbo and race-proven.  neither one will thicken up like conventional oil, even way

Only their viscosity is different. down at 35° below
For years Mobil 1 5W-30 has been aking the checkered S0 now you have a choice. Mobil 1 5W-30, or if you prefer
flag in SCCA endurance and sprint racing. And now, new or require a higher viscosity motor oil, new Mobil 1 Formula
Mobil 1 Farmula 15W-50 is being used in lop Indy race cars.  15W-50. Whichever one you choose. one thing's for sure.
Its higher viscosity gives sophisticated high-tech engines You can' get better engine protection than these two Mobil 1
superior high-temperature protection and delivers optimum  Mabil (1 and Mabil 1! Formula 15W-50.You can't
protection for turbocharged engines, even under extreme  gjve your car better engine protection.

 Now
there'sonefor
everyone.




LETTERS

TO THE EDITOR

Here's a photo (below, right) of the
pedal car that | made from your plans
(Build PM's Delivery Wagon, page 62
Aug. "'82). It came out very well, T think,
but | did make a few changes that may
imerest other readers. Instead of the
pedal drive, | installed a 12-volt starter
rmotor from an old car and a forward-
reverse gearbox from a junked nding
mower. These drnve the car's right rear
wheel through a bicycle chain and
sprockel arrangement,

| made the upper part of the body
removable so it's easy to switch from
the delivery wagon to the roadster or
pickup version. | also scaled up the

Twao

wagon (right) built by reader Allason.

versions of PM's convertible pedal car: pi

dump truck |left] built by reader Monda and delivery

Quick-change pedal car

dimensions so that the car is hig
enough for me to drive whenever | can
sneak it away from the kids.
MACO ALLASON
BREMERTON, Wa

1 built the pickup/dump truck version
(below. left) and just wanted you to
know how pleased | am with the re-
sults, | used bicycle wheeals instead of
solid wood discs and added a hom.

LAWRENCE MONDA
ASHTABLILA, OH

You both did a great job. For others
who may be interested, the plans are
$9.95 postpaid from Ste-
venson FProjects, Box 584,
Dal Mar, CA 92014.

Wrong rocket

In reference to your article on the

Jupiter probe (Technology Update

page 67, Apr. '85), the Galileo package

will use a Centaur booster as opposed

to the Titan rocket you mentioned. The

Centaur is made by the Convair Divi-
sion of General Dynamics.

ROGER PLACZEK

GENERAL DYNAMICS

SAN DIEGD

Missing ejection seat

1 loved your picture of the X-29, but |
don’t see how Chuck Sewell could have
flown the plane as he said he did (I Flew
The World's Hottest Fighter, page 75,
Apr, '85). As a former Air Force me-
chanic, | couldn't help noticing that
there was no ejection seat in the cock-
pit. 1 doubt that even a great test pilot

POPULAR MECHANICS # SEFTEMBER 1985

like Sewell would fly an untried aircraft
with no means of bailing out

RONALD 1. MASON

STEVENS POINT. WI

Good point. The efection seat had not
yet been installed at the time our photo
was taken. It was put in shortly there-
after for Sewell’s historic first flight as
reported by him in FM.

No-hands gas pump
In The PM Garage for March ‘BS (page
18}, you showed a device for holding
the trigger open on a self-service gas
pump nozzle. Another solution s to
wedge the gas tank cap under the
triggger, This is free, effective and pre-
vents you from misplacing the gas cap
EIYWIN ROBBINS. M.
NEW YORK

Aride on air it’s not

In wour article Japan Struts Its Stuff
(page 102, May "85). you said that the
HSST maglev train “rides on a cushion
of air just above the track.” This state-
ment implies that it operates like a
hovercraft, which it's not. The train is
supported above the track by electro-
magnetic force. not by any cushion of
air. B.W. THOTT

CUTLER, ME

We wanted to emphasize the fact that
the train is separated from the track by
a layer of air. You're right, however,
that it's magnetic force, not air, that
provides the suppaort.

Making it easy

| am 16 years old and have just recently
started working with wood, but this
doesn’'t matter because your plans al
ways make everything seem so simple.
| built the coffee table shown in vour
December 'B3 issue (Build Our Oak
Coffee Table. page 148).

My hugh school shop teacher was as
much impressed with the way the cof-
fee table tumed out as | was surprised
that [ could make it all by myself. Keep
those great plans coming. They're es
pecially useful to us beginning wood-
waorkers KEN HOLLEY

RADCLIFFE, OH

The Edsel lives on

What a delighthul surprise to find my
red and white 19589 Edsel Ranger dis-
playved in your great magazine (Fun For
Car Buffs, page 126, May '85). Many of
my friends and relatives have called to

congratulate me on gaining

5till going strong: Reader Celotto’s 1959
Edsel proves what loving car care can do.

recognition in a national publication.

The picture has given me great joy and
| shall treasure it always.

ANTHONY A CELOTTO

NEW HAVEN, CT




No. 1 power in V-8s.
Ford Pickups

! bigger, harder hauls; Built Ford Tough.
For 85 Ford OffEI'S I'lD!. toggt?dﬂ Ibs. worth! ;IIEE These big Fords all
only a wide choice of V-8's but the abily totow trailer  come with 2-wheeldive
owe Q! loads as big as 12, . as 4x4’s with unique
the I'l'l}OSt p rful V-8's of when propesly equipped.  independent front sus-
any pickup truck maker! Great choice of comfort!  Pension, or Mono-Beam

An ¢ front suspension for those
And, what a great * And, the 6.9L diesel V-8, Eordin &&mcﬁ extra heavy duty jobs.

selection of four hi the most powerful die- And these tough Fords

torque engines to n;g::ocse sel in any pickup. oy L e’ come with galvanized

from: It adds up to more | double-wall box in back.

* The 5.0L V-8, most V-8 power for you, more Best-Built
powerful in its class, muscle on and off the American Tracks.
with new electronic fuel highway, more get-up- At Ford, Quality
injection. and-go wherever you is Job 1. A 1984 survey

» 5.8L High Output V-8*  drive. For ‘85, America’s . established that Ford
with 4-barrel carb that  best-selling full-size makes the best-built
gives youmore 2z " pickup! powers its American trucks. This is
horse VT way to the top based on an average of
thn - | with V-8 power from: from roomy Regular problems reported by
midsize V-8. *--‘@;,ﬁ%}“ﬁ;, ) 1o spare-and Cab models to the excly-  oWners in the prior six

» 7.5L engine, i by L % you'rein the sive SuperCab with months on 1981-1983
with 245 horse- 24 " 7 driver’s seat! folding rear seat option; ~ Models designed and
power’* the biggest, <~  Peak payloads, too! or 4-door Crew Cab, built in the U.S.
most powerful V-8 in Ford packs the pay-  now with single or dual Lifetime Service
any pickup. load you need for today's rear wheels. Aswpart of Ford Motor

: v kil : Company’s commitment
W, to your total satisfaction,

- participating Ford Dealers
stand behind their work,
in writing, with a Lifetime
Service Guarantee. No other

car companies’ dealers, for-
eign or domestic, offer this
kind of security. Nobody.
See your participating

Ford Dealer for details.

* Nt svailable in California orwith mamual
transmission.
* *Horsepower based on SAE Standard
11349, Rated horsepomer ket in
Califexrnia

HM? FOl‘d Pickup&Meu . Based on final 1984 calendar year

ronaryu facuemers rzpcn'hd rietail deliveries,

FORD PICKUP

B

AMERICAS TRUCK 2o
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Get it together— Buckle up!




BILL HARTFORD

IMPORTS &
MOTORSPORTS

‘ Sunny Impulse

First, the good news: Isuzu’s Impulse is
now as fast as it looks, With its new
turbo, horsepower 15 up to 140 from 90
The bad news? The convertible version
seen here is just an impulsive bit of
experimentation and is not scheduled
for production. But, vou can always

hope. The Giugiaro-styled coupe

ible renaissance. Meanwhile, you
should now be seeing the inter-
coaled Impulse Turbo coupe. which
yvou can tell from the standard Im-
pulse by its front air dam. rear spoile:
badges and, inside. a leather trim pack
age., To support the increased power,

lsuzu's teaser for 'Bé

for experimental.

Turbo models also have farger clutch
and cooling capacity, a new S-link rear
suspension and modified spring rates,
antisway bar stiffness and gear ratios,
Other Turbo features include its own
digital dash—with 140-mph speedonm-
eter—and top-of-the-line sound sys-
tem. Still, the top doesn’t go down

and would undoubtedly do very well
considering the current convert- £
L) ; =

Convertible top stores under molded boot.

Facts, figures and Ferraris

The new Ferran Testarossa Is now
prancing in the real world with 48
valves keeping rein on 380 horses. The
12-cylinder powerplant. capable of pro-
pelling the mid-engine 2-seater 1o 175
mph. is a flat-12—in contrast to the V12
Ferrari engines. the last of which was
available here 12 wyears ago in the
Daytona. The waiting list for a Testar-
ossa is also about 12 months long and
that's with an $87.000 price tag. Ferran
Morth America (777 Terrace Ave., Has-
brouck His., NJ 07604) takes the or-

ders. The Testar-
ossa, surely the miost
exciting of the cars
introduced during
the last 12 months, is
detailed, right down
to tire pressures (40
pesl front, 46 psi rear)
in the one book that
puts the automotive
Year into  perspec-
tive. The 1985 World
Cars volume shows
the Pininfarina-de
simmed Testarossa in color in its "New
Bodies section and in "Models Now
In Production” you'll find it

along with the 208 Turbo,

308 quattrovalvole. Mon-

dial. 400 Automatic 1 and

GTO. World Cars. a trea

sure, is $45.95 from Her-

ald Books, P.O). Box 17,

43%-page guide
to ‘B5 cars.

Ferrari Twelves are back: midships in the new Testarossa. Pelham, NY 10803
1

is a topless Impulse
that’s rated X—

1000 mph on wheels?

The ultimate event in MOLOrSPOrtSs Com-
petition is really quite simple: With
unlimited power, cover more ground in
the shortest time than any other driver.
The result is a land speed record. Right

now it officially stands at 633 468 mph. |

set in '83 by Richard Noble. But a
holder of former land speed records—
five. in fact—wants to add a full 108
mph to Noble's record to break the
sound barrier—about 741 mph at sea
level. The driver is Craig Breediove, of

Cralg Breediowve's first goal in this rocket car
s Mach 1 (about 741 mph] In spring '86.

course, who first entered the record
books in 1963 when he drove the Spirit
of America 1o 407.450 mph. The fol-
lowing year he got the turbojet 3-
wheeler up to 468.719 and 526.277
mph. Art Arfons took the record away
with a 536.710. but in '65 Breedlove
was back with the Spirt of Amernca
Sonic [ and ran 555.127 and then
600,601 mph. In 70 Gary Gabelich
brought the record up to 622.407 and
that's where it stood until Noble's
633.468 mph. Now, Breedlove's back
with the Spirit of America Sonic [T
{above) and hopes to crack Mach 1
sometime next spring. Bonneville has
been the place to break land speed
records ever since Malcolm Camphbell
went over 400 mph there in 1935, but

Spirit of America set records in ‘6485,

Breedlove 1s considering Edwards Air
Force Base and Blackrock Desert as
passible sites. His program with the 44-
ft. Sonic 11 also includes a look at the
1000-mph mark. How fast is 1000
mph? A mile in 3.6 seconds. ™

10
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"1, HOW TO TELL IF YOU'VE
B!  GOTTHE “RIGHT STUFF"
IN YOUR ANTI-FREEZE:

[ Look for the name ALUGARD® on the label.
Mare than 75 of America's finest anti-freeze
brands are made with the ALUGARD

o premium-quality anti-freeze formula. It's
| approved by all four major U.S. car makers
f to keep your engine running cool and help
, ’ prevent corrosion, boil-overs and freeze-ups,

With ALUGARD on the label, you know
“the right stufi's” in your anti-freeze.

MAKE SURE YOU SEE THIS NAME ON THE LABEL.

f | O w 1 AN
PREMIUM-GUALITY SILICOME SILICATE INHIBITOS STSTEM




STEPHEN A. BOOTH

PM ELECTRONICS
MONITOR

Baseball's World Series seldom comes
to Chicago. But just past Memorial Day
each year, electronics manufacturers
from all corners of the globe visit the
Windy City 1o show what's on deck for
fall. This season’s lineup is strong on
miniaturization, and with the rookie 8-
mm video format leading off. Sony
might clean up with its paperback-sized
Mini-8 camcorder.

At this writing. about a dozen compa-
nies are pitching 8-mm as the succes-
sor to VHS and Beta, The roster in-
cludes heavy hitters such as Pioneer,
Kodak and Sony. The latter's got the
smallest 8-mm product on the market.
Pictured here at exactly half its size, the
Mini-8 is a self-contained video camera
and recorder that weighs about 2
pounds and measures roughly 2 in.
thick by 4 in, high by 7 in. long. What
helps keep the size down is a CCD
{charged couple device) image sensor
that replaces the vacuum tube pickup
found in conventional video cameras
{see Video Thinks Small, page B1)

Sony’s Mini-8 (CCD-MBU) uses a 6-v
battery to record for up to two hours—
that's the longest B-mm cassetle avail-
able. To play the tapes. the company
offers an B-mm playerfrecorder (EV-

Chicago '85: A pocketful of miracles

Shown half actual size: Mini-8 and cassette.

| CBU) 7in. square by 3 in. high. Package
price is $1800, but each unit is sold
separately, Sony also offers an 8-mm
] home VCR (including TV tuner/timer)

that has half-speed recording to double
| tape time. and digital stereo recording

(for movie soundtracks and up to 24
hours of audic-only recarding). The EV-
S700U is $1500.

Tiniest radar detector

Uniden grabbed first place in the race

to build the smallest radar detector.
Photographed here to scale with car

keys and toll feed is the company's new

The keys and coins provide a size compari-
son for Uniden's tiny radar detector.

RD-9. The self-contained radar detector
measuras only 4% in. long by 2% in.
wide by less than % in. thick. Its small
size and light weight make the RD-9
suitable for mounting on dashboard or

sun visor. Moreover., wvou can foil
would-be thieves by slipping it into a
pocket or briefcase when you leave the
car. Suggested retail price is $269
The RD-9 pravides a choice of audi-
ble or visible alert (or both) to either X-
band or K-band radar. A selector allows
woul 1o choose between unfiltered sensi-
tivity for highway travel, or filtered

operation for urban driving. The unit's
superheterodyne. EDLT. circuitry
promises to eliminate false alarms from
microwave relay stations, automatic
door openers and weather radar.

Switch-hitter

If you're tired of juggling a platoon of
remote controls for TV, VCR. CD and
hi-fi system, General Electric's ready 1o
lend a hand.

The company's Control Central
{$150) will operate virtually any infra-
red-controlled componenmt  from  any
manufacturer by leaming and memo-
rizing its signals. The G.E. unit provides
unity of command over four devices,
and can be reprogrammed for new
ones. The onginal remotes
retain control abilities. M




' DURACELL:

DURACELL

DURACELL® batteries are, after all,
famous for their long life.
At Duracell, however, well enough isn't
guite good enough.
So over the years, we've kept trying to
- find ways to improve them.
- The result: Today's
DURACELL batteries
last up to 20 percent
longer than the ones we
made just three years ago.
And we'll go right on
improving them.
Because on that score,
we have a one-track mind.

J139vHNna
A7130vHNa
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DENNIS ESKOW/

SCIENCE

WORLDWIDE

In the bizarre arena of 20th century
weaponry there are no heroes, But let
me nominate Sandia National Laborato
nes researcher J. Pace VanDevender
At a recent conference of Strategic
Defense Imtiative (SDI) scientists at the
University of Rochester, VanDevender
dropped a palitical bombshell for world
peace. He proposed a glabal treaty that
would see the launching of SDI weap-
ons—lasers, for example—into orbit.
They would be under the control of
another satellite with an on-board com-
puter. Nations signing the treaty would
each have a secret key code that could
tum off the laser weapons when used in
conjunction with the keys from the
other nations. If any vehicle, be it a
ballistic missile or a space shuttle, left
earth’'s atmosphers without parmission

RECEIVER .
PICKS UP —

PERMISSION
CODES

——. TRANSMITTER

Give peace a chance

of all the signatories, the vehicle would
be blasted by an 5D weapon

If any nation wanted to launch a
peaceful rocket, it would inform all the
others and they would log a message to
the orbiting control station tuming off
the weapons. With VanDevender's pro-
posed system, we would need permis-
ston of other nations to launch space
projects. That may be seen as a restric-
tion on our future space travel But
more important, if any nation ook on
first-strike notions and launched mis-
siles, they would be destroyved auto-
matically.

There are a number of political prob-
lems that would have to be worked out
before such a system could be de-
signed. For instance, French scientisis
attending the conference objected that

SHLITS OFF LASER /

the system would render Soviet inter-
continental missiles useless, encourag-
ing the Hussians to point their entire
arsenal at nearby Western Europe,
(Russian missiles could hit European
targets without ieaving the atmo-
sphere). VanDevender's reply to the
French: "You could sign onto the inter-
national system and also launch a local
S0 system 10 protect Europe.”

Critics mock the SDI concept. calling
it Star Wars. Such attacks, however,
gloss over the fact that 5D weapons
are on standby only, prepared to de-
stroy strictly military targets if they are
launched. These are peace machines
and not weapons. And J. Pace VanDe-
vender, whose proposal was made
merely to open a new dialogue in the
search for world peace, deserves rec-
ognition for an idea whose intentions, at
least, are excellent.

In proposed global treaty. orbiting
laser is always ready to automatically

destroy a ballistic missile—or a
other vehicle, like a space shutx—
that is shot into the earth's atmosphere.
Only when all nations give approval
for a launch and signal thelr permission
codes to orbiting recelver would a
friendly launch be able to take place.

PAL ILLLISTRATION BY DO MANMES

SPACE SHUTTLE
TAKES OFF SAFELY

Halley comes closer

Feast your eyes on the first photo of
Halley's Comet taken with a small ama-
teur telescope. Halley is the lefthand
blip inside the rectangle. The object on
the right in the rectangle is a back-
ground star. The incredible photo was
taken last March by astronomer Ste-
phen Kemt at Harvard's Smithsonian
Astronomical Observatory. He used a
Bausch & Lomb BOOD teloscope
equipped with an RCA charged couple
device (CCD). A CCD is a silicon chip

that gathers hundreds of light beams
and electronically arranges them into a
single image

Object at left in rectangle is Halley's Comet,

Older and wiser

Scientists are cleaning up -and carefully
stedying the bones of what may turn
out 10 be the oldest known dinosaur.
The unidentified creaturs would go
back 225 million years, The bones were
found last summer in a well-studied
part of the Arizona Painted Desert
Scientists who found them had already
carefully dated fossilized leaves and
pollen in the deposit. Early word is that
the creature may represent a previous-
Iy unknown family of dinosaurs, PM
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Get down to fundamentals...

Experience the joys

Are you missing out on the joys of wood-
working? Imagine for a moment the shine in
your little girl's eyes the first time she sees the
rocking horse you built just for her. Or think
of the fun you'd have on a deck added to
your house — built with your own hands.
Maybe the cooks in your family would like a
kitchen custom-made to their needs. Or
consider how much enjoyment you'd get
from your stereo system if you built your
OWN entertainment center.

Unlike many other hobbies, woodworking
is a hobby of the imagination as well as the
hands. Starting with nothing more than an
idea, you create things that express your
individuality, creativity and common sense,
You solve problems, learn new skills — and
save money in the process. But most of all,
woodworking is fun.

N
X

Shopsmith® helps you get the

most out of woodworking. . .

MNow is the time to experience the joy of
woodworking. And Shopsmith is here to
help — whether you're an experienced crafis-
man or a first-time woodworker. We have
the tools, the products and the support you
need to fully develop woodworking as your
outlet.

Take the Shapsmith MARK V, for
instance. The ornginal multipurpose wood-
working tool, the MARK V gives you the five
most needed power tools — a table saw,
vertical drill press, horizontal boring
machine, disc sander and lathe — in one
compact unit, It an entire woodworking
system, with precision, adaptability and
quality built in. So, with very little practice,
youll be able to concentrate on the enjoyable
aspects of woodworking — and leave the
labor to the machine.

. . . with special tools and
professional-quality know-how.

The MARK V is only part of the
Shopsmith story. We can also supply you
with almost every woodworking product
and aceessory you need. Take advantage
of the convenience of shopping by mail or
stop by the Shopsmith Store near you
for products, education and invaluable
free advice,

.‘;"_our satisfaction is our gﬁal.

We back all our products with an iron-
clad guarantee and warranty, There’s a
toll-free number vou can call wath your
woodworking questions and problems.
We're commuited to vour woodworking
education through owner's manuals,
classes, seminars, magazines and catalogs.
All this is part of the Shopsmith Difference,
the reason Shopsmith is for better wood-
workers and those who want ta be,

of wood*"orking

Ask for FREE Information and
Booklet.

To find out more about the rewards and
the satisfactions of woodworking, call or
matil the coupon below. We'll rush vou a
Free MARK V Information Kit plus a copy
of How Ta Determine Your Best Power
Tool Buy.

Special Bonus! FREE Magazine
Subscription!

If you act now, as a special bonus weTl
enroll you in a one-vear FREE subscription
to Hands On, The Home Workshop

|

1

Z
A
Magazine. Chock full of ideas, project
plans and do-it-yourself advice. this maga-
zine 15 yours when you call toll-free or

return the coupon below. You're under no
obligation. Do it today!

Call toll-free 1-800-228-3010
In Nebraska, 1-800-642-8788.

Shopsmith Inc.

For beltér wood workers
Anmd thase wha wan! jo be

iy

G540 Poo Avenus
Dayion. Do 45414-250

® Shopemith, [re. 1585
Shopamith® = & reEu-I.ered trademark of Bhopemith, Ine.
Avaslable in the UU5.A. and Canads Only

Crumiity woodworking tooks masde in the LUSLA.

O YES, please send me a FREE Information Kit, a
capy of How To Determine Your Best Power Tool Buy and
enroll me for a year’s subscrniption to Hands On.

Fip

O | currently own & Shopsmith pawsr ool

sl be: Shopamith, bnc., 6640 Por Avenue, Dayton, Ohio 454181541

Depl. 3768




NORMAN BECKER, RPE.

HOMEOWNERS’

CLINIC

.0

Water seeping
under slab floor

My home is built on a concrete slab.
About five years ago, we began to get
water seeping under the slab and into
the floor heating ducts after a long,
hard rain or a sudden deluge. Water
enters the ducts on the side where the
ground slopes upward, then fills all the
other ducts. Can you suggest any way
o stop this water from entering the
house?—Nathan E. Westover, Choc-
taw, OK

The best way to control the problem
is to intarcept the water before it gets
under the slab, and direct it away from
the house. But before you go to the
expense of putting In a subsurface
drainage system, check other possible
solutions that are less expensive.

The ground immediately adjacent to
the house should be graded so it slopes
away, as shown in the lower illustra-
tion. This will prevent water from accu-
mulating around the foundation. It also
forms a swale, or depression, to carTy
away surface water. If you do not have
gutters to channel roof rain runoff away
from the house, they should be in-
stalled, If you have gutters, make sure
the downspout bases extend far enough
to prevent runcff accumulation.

If surface water is not the cause of
your problem, you will have to intercept
the subsurface water movement. This
can be dona by installing a curtain drain
parallel to the house on the slope that
runs toward the house.

Dig a trench to a depth below the
house foundation and fill it with a few

2" OF TOPSOIL —_

PERFORATED PIFE ',
IN GRAVEL E[U ko

R

FILL, SLOPED AWAY EROM
HOILSE 1" PER FT '
\ B" MIMNINLIN

ORIGINAL GRADE

.= FoUnNDATION

Subsurface water that seeps under a slab can
be intercepted with curtain drain [top]. Sur-
face water can be rerouted by

ground next to the foundation |abowve).

inches of gravel. Lay a length of perfo-
rated pipe in the trench with the holes
facing down. Fill the trench to within 2
in. of the surface with gravel, and cover
the gravel with topsoil.

Both ends of the perforated pipe
should extend beyond the house. One
end is capped, the other is connected to
a nonperforated pipe, pitched to carry
water to a disposal field.

Unwashable air cleaner

I have a problem with the electrostatic
air cleaner mounted on the return air
plenum of my forced-air fumace. [t
does a good job of extracting dirt from
the air. but it's extremely difficult
clean. The particles become statically
bound to the extractor cell plates. Soak-
ing the cell in warm water with dish-
washer detergent. as per instructions,
fails to remove the particles. The plates
must be scrubbed with a narrow brush,
which is very time-consuming. Do you
have an easier way7—James Hunter,
Kitchener, Ontario

Automatic dishwasher detergents
such as All, Finish or Electra Sol are

20

effective for cleaning electrostatic air
cleaner cells if they are washed fre-
quently. If not, the particles bake into
the plates. The required frequency of
cleaning varies in sach home, depend-
ing on the amount of tobacco smoke,
dust, soot and cooking oil in the air. It is
usually between one and six months.
If you have problems cleaning the
cell, even with more frequent wash-
ings, try using a special detergent,
available through heating and air-con-
ditioning contractors who install elec-
trostatic air cleaners. This detergent,
called Honeywell Liquid Detergent,
Part No. 126850, is rather expensive. A
one-gallon container costs about $35.

Slow flowing pipes

The iron water pipes in our older home
have calcium buildup in them, restrict-
ing the water flow to a trickle. Is there
some chemical means to flush out the
pipes? The pipes otherwise seem to be
in good condition.—Patricia Dalton,
Lexington, KY

Although the pipes look good from
the outside, they are probably deterio-
rating from the inside out. Besides the
calcium buildup, there is probably a
heavy rust buildup contributing to the
restricted Mow.

The only thing that will remove the
calcium is acid. However, the acid will
also attack the pipes. And if it is not
totally flushed out, it could attack you.
Alsa, if you remove the calciumn buildup
you will probably end up with many
leaking fittings, since the calcium seals
pitted pipes and leaking joints.

You basically have two choices: don’t
do anything, or repipe the house. If the
water flow is indeed a trickle, | would
recommend replacing the pipes.

Patching plaster walls

| recently installed a central heating
system in my home. The old heaters,
measuring 20 in. X 80 in., are mounted
back-to-back in the wall between
rooms. Removing these units will leave
a huge pass-through between the
rooms. ['want to frame out the openings
and repair the walls so the patch won't
be noticeable. Should T use lath and
plaster, or should 1 try to make a flush
patch with easier to handle wall-
board?—Greg Gibson, Albany. GA

If you want a perfectly smooth wall
you should cover the entire wall—from
cormer to corner—with wallboard. It's
very difficult to achieve perfection with
a patch. Depending on how light strikes
the wall, you will see ripple shadows at
the patched joints.

But, if you intend to hang pictures on
this wall or cover it with a textured
paint or wallpaper, patching would be
adequate. Because of the size of the
opening it would be easier to fill with
wallboard than with plaster. ™

Do yow have a home-maintenance or fepair problem ?
Send it to Homeowners” Clinic. Popular Mechanics,
224 West 57th 51, New Yark N.Y. 100189 Letters
cannsd by answered endividually, but problemns af
wide imterest will be discussed i the column. For
maore hame-repair and maintenance help. get PM's
Home Care Guide, $4.95 postpaid Send pour ardes)
o Popular Mechanics, Box 1014, Radio Ciry Station
New York NY. 180102
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“YOU WON'T CATCH ME onmm mﬂ

2Cathering Bath

“This is what four-wheeling's all about, Flat-out fun!

“The more power you have, the more fun you'll have. And Kawasaki's
Bayou™300 delivers more power than any 4-stroke ATV on the market,

“This ATV is on the money for off the road. Shaft drive. Front and rear
suspension. Electric start. Five speeds. Reverse. Automatic clutch. Trailer hitch
bracket. Front and rear racks.

“It's even got exclusive Dual-Mode Differential. The rear wheels work
independently for tighter turns or together for maximum pulling power.

“Bayou'll take you over the hill and around the bend, across the river and
Ihrﬂugh the woods, up the mountain and down the trail. And it'll bring you back.
"It's a hard working, hard piaymg friend—designed for Americans and built

in America. Try one on at your local Kawasaki Kawasaki
dealer. And then catch me if you can.” TAKING IT TO THE LIMIT

For off-road use only. Specifications subject to change without notice. Availability may be limited. Always wear a helmet and
appropriate apparel. Protect the environment and obey laws and regufations that control the use of your ATV,




ALL

OUTDOORS

A recent weekend fishing trip to the
Adirondack Mountains gave me a
chance to take a close look at Kelty's

Backpack protects sleeplng bag

newest backpack, which is intended for
use on their workhorse Expedition ex-
ternal pack frame. (A prototype is
shown here. It should be available in

4 January '86.) The pack's principal fea-

ture is a special sleeping bag compart-
ment that can compress even the bulki-

¢ est stuffable sleeping bag inside.

The pack also features a zip-out hori-
zontal divider, which forms two sepa-

4 rate compartments, and a string collar
8 opening that shields contents from the

elements. Abrasion-proof Cordura adds
resistance to tears and scratches. You'll
pay $170 for these subtle but distinc-
tive improvements,

External pack frames made of vari-

o ous grades of aluminum alley are en- |

joving a resurgence. Kelty relies on the
Expedition frame’s H-shape design. but
has added certain refinements, such as
an expanding top bar for bulky loads.
Also, developments continue in Kel-

; ty's line of partial and full-season sleep-

ing bags. Its small 25° bag is shown

# here inside the full-length pack. A new

breathable polyester material called

i Solar Silk reflects body heat and adds to

the bag's overall warmth. A zero-de-
gree bag can also be squeezed onto (or
into) packs with little effort. For details,
contact Kelty, Rt 2. 704 Maupin, New
Haven, MO 630GE.

Kﬂty':ﬁ.ﬂ-length pack and external frame
abrasion-resistant Cordura,
ard a

slesping bag compartment.

Cordura shell holster

Serious riflemen like to limat the num-

{unless you're going plinking, in which
case the more the merrier). Recogniz-
ing this sportsmanlike frugality. Mi-
chael's of Oregon. a shooting accesso-
ries maker. has created a tough

Cordura shell carrier that attaches to a
shooter's belt. The shell carrier holds
ten standard and

eight magnum

RARAR

hunter: Cordura
rifie shell holster attaches to your belt.

rounds and keeps shells concealed and
out of the weather. The price, at $7.95,
is within most budgets. The manufac-
trer also offers a handy Cordura belt
pouch for .22 shells.

For more information, contact Mi-
chael's of Oregon. P.O. Box 13010
Fortland, OR 87213,

Iinflatable horseshoe

Man-overboard gear that tucks away
neatly and can be deployed easily is
hard to find on small boats. Survival
Technologies Group
. has recognized this
problem by develop-
ing the 18-ounce
SEAID throwable
horseshoe ring. The
compact device atta-
ches 10 a special
bracket that is screw-
mounted  to any
pasy-to-reach  bulk-

SEAID inflatable rescue
horseshoe ring I8

packed in an easy-to-
throw container.

POPULAR MECHAMNICS ® SEFTEMEBER 1785

head, The comtainer is tossed 1w a
person in trouble and the horseshoe
inflates in two seconds on contact with
the water. A CO, valving system sup-
plies the air. The orange horseshoe has

an oral reinflation stem and a strong
closure strap. and can be stowed easily.

Corp.. Suite 10, 308 Tequesta Drive,
Tequesta, FI. 33458,

Folding fillet knife

—_—

Most fishermen will agree that car-

rying an open fillet knile inside a tackle
box i1s unsafe, and would rather clean
fish over the kitchen sink than risk
injury at the fishing hole. Cleaning and
filleting can now be accomphshed any-
where quickly and easily with the Cole-
man-Western Folding Fillet Knife. The
G-in., stainless-steel blade locks in

Small utility knife s big on safety.

place. either opened or closed, and the
molded. rubberzed handle is checker-
i for better grip. The knife is 12 in.
when opened and folds to 7 in. It sells
for $25.75 in most retail outlets. Con-

—

ber of shells they carry into the field |

It's $89.95 from Survival Technologies |

tact Coleman-Western, 1800 Pike
Road, Longmont, CO 80501. ™
23



MORT SCHULTZ

CAR
CLINIC

I'm getting a buildup of a white foam-
like substance on the underside of the
oil fll cap of my 1984 Ford Escort. I'd
like to know if it's something o worry
about, what's causing it and whether
there's a way to prevent it—Llarry
Meissner, Knox. [N

This condition is characteristic of
1883, ‘84 and ‘85 Escorts that are

Unwanted escort

driven in areas where cold ambient
temperatures prevail for long periods.
In 1983, the design of the Escort/Lynx
vanting system was changed. This has
led to the formation of condensation on
the upper part of the oil dipstick and on
the surface of the oil fill cap, because
the new venting system allows these
areas (o retain the cold. Drops of mois-

ture form and mix with the layer of
residual oil.

Ford says that as long as the sub-
stance is not seen in the oil itself, the
condition is normal. If you clean off the
substance in the spring or summer, it
should not reappear until after a cold
snap the following winter. So, don't
worry about it unless the substance is in
the oil and there's a loss of coolant. That
may indicate a cracked block.

Heads-up service

The headliner in my 1976 Plymouth
and 1979 Dodge has parted from the
moldings and is falling. The Chrysler
dealer tells me to take the car to an
upholstery shop. but those people want
aminimum of $150 to reattach it. Is this
job too complicated for an amateur 10
tackle? If not, can you tell me how to do
it?—Emest Clutter, Friendswood, TX

Go to a store that sells auto paint
supplies and get a can of 3M Spray
Trim Adhesive (part No. 0BO74). Fol-
lowing directions on the can, spritz a
small amount on the molding and on the
edge of the headliner.

Let the adhesive get tacky. Then, use
a small plastic kitchen spatula to tuck
the headlinar under the molding, but
make sure the adhesive you sprayed on
both surfaces comes together. The stuff
works like a charm.

Camouflage net

Let me relate how a seemingly seri-
ous condition turned out 1o be trivial
Hopefully, readers of your column can
benefit from this experience.

Just before the warranty for our
1884 Chevrolet Caprice was o expire,
the car developed a jerking between 40
and 60 mph. It was worse in automatic
overdrive, but also unpleasant in regu-
lar drive. The dealer had the car three
times, Each time. we were assured that
this was normal performance.

In checking with other Caprice own-
ars, | learned that most were having the
samea trouble. It started to look as if we
had a major transmission malfunction
on our hands that Chevy was trying to
sweep under the rug.

To make a long story short. [ ook one
final stab and brought the car 1w a
different Chevy dealer who replaced
the sparkplug cables of the 5-liter en-
gine, This seems to have corrected the
condition. So, what appeared to have
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been a major transmission problem
tums out to be a relatively minor igni-
tion condmon.—0,C. Nunn Jr., Manet-
ta, GA

Your problem may not be over. The
cause of the trouble may actually be the
sparkplugs—not the cables. I've been
told by an engineer at one of the GM
divisions that early in the 1984 produc-
tion run, some defective sparkplugs
manufactured by AC made their way
into GM engines.

The difficulty that led to the spark-
plug problem has since been corrected,
but there are still ‘84 GM engines out
there with these plugs, though AC
denies that any defective plugs were
ever released.

Defective plugs put a great deal of
stress on sparkplug cables, which even-
tually break down. Replacing cables
only masks the trouble. So be advised: If
the jerking condition reappears, replace
the sparkplugs as well as the cables.

Just plain simple

The battery in my 1981 Buick LeSabre
went dead recently and was replaced
with a new one. Two days later that one
went dead, too. The people where |
bought the unit recharged it and used
their sophisticated equipment to check
out the car's electrical system. Every-
thing tested perfectly.

Two days later, the battery died
again. | figured that the cause of my
problem might be something draining
the battery, so | got inside the trunk and
had my wife shut the lid. The light
stayed on. Problem solved

a0 what's my question? Just this:
Why couldn’t the experts at the battery
place find the trouble with all that
equipment they use? Sign me Just
Plain George (no address given).

Because the equipment they used
gither wasn't set to detect, or couldn‘t
detect, the small amount of current

(Flgase tum to page 26}

P CAR CARE

I'm on your side
I've received latters from some readers who
have installed new side-terminal batteries
that failed long hefore they should have, One
fellow describes how, every so often, he has
to retighten terminal bolts 10 get enough
juice 1o start the engine. One reason for this
condition is ovenightening the terminal
bolts to begin with, which cracks the battery
case and disrupts terminal continuity. Tight-
ening terminal bolts temporarily restores &

INGTALL TERMINAL BOLT
FINGERTIGHT, THEN ¥ TURM
MORE WITH A WRENCH

partial reconnection that allows the battery
1o work.

To avoid this trouble, install side terminal
bolis properly. If you have a torque wrench,
tighten them to 7 ft.-Ib. If you don't have &
torque wrench, make them finger tight
Then, give tham V4 turn more with a wrench,
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Believe
it Or; Not !

THAT USING A COFFEE CAN
ANP TOOTHBRUSH TO CLEAN
A LOT OF MECHANICAL PARTS
15 LIKE SHOVELING SNOW
WITH A SPOON?

THERE'S A QUICKER, EASIER,
MORE PROFESSIONAL WAY”

INTRODUCING =
THE NEW SAFETY-KLEEN

SELF-SERVICE PARTS WASHER?

BooK AT THESE FEATURE'S.
R R R R RN RN
® SOLVENT PUMPEEB RIGHT

WHERE YOU NEED |T THROUGH
BRUSH TIPPEP HOSE,

B WIPE S5INK FOR CLEANING BIG PARTS,
(202" LONG, 122" WIDE, 6/2" DEEP)

BN B REPLACEABLE FILTER SYSTEM,
ERNED w D FLIPS POWN AUTOMATICALLY
SHOLLD A FIRE OCCUR.

® REPLACEABLE SOLVENT TANK., WHEN
| SOLVENT IS PIRTY, EXCHANGE IT FOR
A TANK OF CLEAN SOLVENT,

®100% PORTABLE, SO IT GOES
WHERE THE WORK 15,

ﬂ FOR HOME WORKSHOPS,

FARMS, AND MACHINE sHopsr &8

FORTHE NAME OF THE PEALER NEAREST YOU, CALL 1-800-323-5040. SalETpHIEeD.
IN ILLINCIS, CALL 1-312-697- 8460 COLLECT

1955 SAFETY-KLEEN CORP
ELGIN, ILLNG G20
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(Continwed from page 24)

draw caused by the defective switch
that was keeping the light on and
draining the battery. To my way of
thinking, there's nothing like an old-
fashioned 12-volt trouble light that
costs a couple of bucks to determine if a
drain exists.

Be careful of one thing: Some cars
have electric clocks that rewind them-
selves periodically for 60 to 90 seconds.
If you do this test while the clock is
rewinding, the test light will glow to
suggest a drain on the barery.

To use a trouble light, see that the
ignition, accessories and lights are off,
and that the car doors are shut. Discon-
nact the battery positive terminal and
attach the lead of the test light to it
Hold the test light probe firmly against
the battery positive post. If the battery
has side terminals, insert the probe into
the terminal hole so it's in contact with
the plate. If the test light glows, a
current drain exists.

Woofing over Sentra

The 16800-cc engine in my 1984 Nissan
Sentra stalls badly in cold weather. The
dealer replaced the carburetor. No
help. Now he wants to replace it again. |
think he’s barking up the wrong tree

Eimm

Dimples like
a movie star

Don't get upset if you see a ripple, ,"
dimple, wave or undulation in the side- |
walls of your radial tires. Dimples may
be there as long as tires are inflated.
They'll be more pronounced under soms
lighting conditions than others. Even if you
| don't see them, you will probably feel them
when running your fingertips lightly around
the sidewall. In other words, they're normal,
and in no way do they affect the ride or
durability of tires.

DIMPLES FELT WHEN

Do you agree?—Simon Beausejour,
Rouyn, Canada

I sure do, and I'm really surprised he
cowldn’t come up with the answer. This
problem has been so widespread with
the 1984 Sentra and Pulsar NX that
Nissan issued a technical service bulle-
tin (No. T584-103 amended by TS585-
014) to correct it. Among other things,

the bulletin announces a new sparkplug
(NGK No. BPR4ES-09) for use in this
enging and the availability of what
Nissan calls a countermeasures kit (part
No. 24100-34M25 for cars with aute-
matic transmissions and part No.
24100-33M25 for cars with manual
transmissions). These kits contain new
thermal vacuum wvalves, back-pressure

Tired of look-alike gasolines?




transducer valves, carburetor enrich-
ment solenoids and several other com-
ponents. Help your dealer out. Tell him
about this bulletin.

Back to basics

I'm having a heck of a time with the 2.2-
liter engine of my 1985 Plymouth Reli-
ant when it's cold-started, It will either
start and stall, or it will start and idle
roughly until it warms up. Then, it runs
like a charm. The dealer knows nothing
about any technical service bulletins.
Help!—Walter 5. Piotrowskl. Johnson
City, NY

He knows nothing about a TSE be-
cause there is none. But whoever said
that all problems are covered by service
bulletins? If I were you, I'd check the
following:
B Fast idling speed: Is it too low? Tell
the dealer to make the adjustment ac-
cording to instructions in Section 14 of
the service manual.
B Choke shaft: Is it bent? If so, then the
choke can’t close.
B Choke vacuum kick: Is this part pull-
ing the choke plate open to the specified
setting? If it's pulling the choke plate
open too much or not enough, the fuel
mixture will sither be too lean or too
rich, respectively. In either case, a prob-
lem of the sort you're having would
resuft. Depending on the part number

of the vacuum kick, the setting is .040-,
.055-, .060-, .070- or.080-in. Tell your
dealer to check the service manual
(Section 14).

In search of stickum

As you probably know, the 1981 Ford
Escort had a problem with carburetor
jets that loosen. This results in rough
idling. A service bulletin has been is-
sued that tells how to solve the condi-
tion by treating jet holders with a
special adhesive. ['m capable of making
this repair myself, but my dealer is
uncooperative, He beats around the
bush when 1 ask for the name of the
adhesive. Can you tell me?—Kevin
Cardiff, Baltimore, MD

Sure can. It's Loctite Threadlocker
No. 242. There are other Loctite
Threadlockers you can use—271 and
640, for example—but [ suggest using
242 since it’s a medium-strength adhe-
sive. Write Sales Dept., Loctite Automo-
tive and Consumer Group, 4450 Cran-
wood Court, Cleveland, OH 44128
Refer to this article. The people there
will help you. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mort abour i Send your question to the
Car Clinic. Popular Mechanics, 224 West 57th St
New Yoark NY X2 Whie lefters cannol be
amswened individually, problems that are of general
interest will be disorssed in the doluimn

SERVICE TIPS
B Steering-wheel shimmy in Nissan cars
equipped with alloy wheels is not nor-
mal. One reason for the problem is a
front-wheel off-center condition that's
addressed in TSB TS85-009. The bulletin
gives precise instructions for mounting
wheels and emphasizes that alloy wheel
nuts must be tightenad to 70 ft.-lb. using
a tongque wrench.
® Ford says rattling or squealing from
the engineé compartment of a 1983-84
Escort or Lynx may be caused by a loose
or broken crankshaft pulley attaching
bolt. The repair, which is covered in TSE
84-24-5, calls for installing a new attach-
ing bolt (part No. E1FZ-68A340-A), which
is identified by an M stamped on the bolt.
Also, replace the pulley (part No. E2FZ-
6A312-A) if it's broken.
B The 2.3-liter engine in a 18985 Pord
Ranger has an unusual way of being
primed if it"s drained of fuel. If you run
out of gas and can't restart the engine,
turn the ignition key on for five seconds,
then off for five seconds. Repeat this 20
times. Now if the engine doesn't start
after 15 seconds of cranking, repeat the
key on'key off cycling procedure.
B The word from GM is that you don't
have to put up with rough idle and low-
spead performance problems from a
1884 J-car 1.B-liter turbo engine. Re-
place the computer FPROM with part No.
1227176 for a manual transmission—
part No. 1227175 for an automatic.

Turn your Carinto an SU 2000" per*fbm'ler |

mwwmumm It's different enough to be patented

lthasahi

& St 2000 Vi

=

1885 Shell Oil Company

formula designed for smooth, quiet power. Andftﬂghts
deposits that can cause knock. For all the performance your car
'has to offer, try high-octane Shell SU 2000 Super Unleaded gasoline.

. |




Rust Magic brush-on paint.
Not even the leading national brand provides tougher,
longer-lasting protection from rust.

Rust Magic brush-on paint.
Another winner g |

from Krylon.
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DETROIT

LISTENING POST

Even more aero T-Bird coming

o S

5 -. '\1! 7

As if the current slippery Ford Thun-
derbird wasn't doing enough damage
to the competition on NASCAR's high
ovals, Ford has an even slicker version
up its sleeve for 1987, Not an all-new
model. the face-lifted Bird will feature a
new, more rounded nose and a bubble-
glass hatchback similar to the ones
found on the Capri and EXP. Headlights
will be flush aero models, 4 fa the Mark
VII.

L el
iy i

‘87 Thunderbird's smooth sithouette will move it Into Camaro/Firebird styling territory.

i'l} : : : .

Engine options will include a new
230-hp turbocharged 3.8-liter V&, By
‘88, Ford should have a much lighter
2.5-liter 16-valve Four that will produce
at least as much power thanks 1o a
turbo and intercooler, Other racy fea-
tures will include 3-position shocks, 4
wheel disc brakes, speed-sensitive
power steering and fat 245/50 radials
on 16 X Bwheels. Come "89. there'll be
an all-new Bird,

Caddy Allante snapped

Spy shot of the 1987 Cadillac Allante 2-
seater with body by Pininfarina shows a
close resemblance to the Mercedes-
Benz 3B0SL and the newly introduced
Subaru XT coupe, which must be a

PRl FHOTED By BARE PENFOUND

Allante 2-seat convertible with hardtop on
looks a lot like Mercedes-Benz 3B0SL

great shock to the Cadillac people. The
convertible will be powered by Caddy’s
4. 1-liter aluminum V8, mounted trans-
versely and driving the front wheels.
Powertrain and chassis parts will be
shared with the '86 Eldorado and
downsized ‘85 Flestwood. Pininfarina
will handcraft the bodies in [taly, then
air-freight them to Detroit. accounting
for part of the rumored $30.000 t
$50,000 price tag. Annual production
will only be 8000 to BOOO cars,
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Low-buck ABS
Antilock braking systems [ABS) will be
the next technical innovation to sweep
the auto industry. Audi, BMW, Mer-
cedes and Lincoln already offer it on at
least some models. For 1986, Cadillac
Eldorado, Pontac 6000 5TE, Ford Mus-
SVO and Chevrolet Corvette will
add ABS. The only viable systems 50
far are from Bosch and Teves in Germa-
ny. and are as complex and expensive
as you'd expect.

Lucas, the British supply company,
has developed a low-tech 2-wheal sys-
temn that uses beit-driven modules on
the front-drive axles instead of high-
priced electronics. Ford will have an
exclusive on the system for its first
vear. The Lucas setup costs around
$400, roughly half the price of the 4-
wheel electronic systems. But that's not
cheap enough for GM Chairman Roger
&mith, who has reportedly ordered en-
gineers at the Delco-Moraine brake di-
vision to come up with a $200 system
that can be made standard equipment
across the board on GM cars. So far, the
slide rule boys have it down o $375,

and counting.

Backstopping Shel

As previously reported (DLP. page 18,
June "85}, Carroll Shelby has developed
a 18-valve cylinder head and 4-wheal-
drive system for Chrysler. Perhaps dis-
satisfied with ol' Shel's work of late,
Chrysler has introduced some friendly .
competition by engaging Lotus to do
the same thing and Maserati to develop

& vet a third 16-valve head design for the

Mopar Four.

Small car, small price
Hyundai will shoot for an out-the-door
price of $5000 for one model when the
South Korean subcompact goes on sale
in the U.5. early next year. The new
front-drive model will be called the
Excel, and should not be confused with
the rear-drive Hyundai Pony now sold
in Canada. The bodies have been de-
signed by Ital Design, the engine by |
Mitsubishi. In 1987, Mitsubishi dealers
will alse sell the Excel There will be
three versions—3- and B-door hatch-
backs and a 4-door sedan. All are
expected to have AM/FM stereo. rear-
window defoggers and a multyear
warranty standard. |

GM limiting guzzilers

If you've made up your mind to buy a
GM car that gets less than 27.5 mpg.
get your order in soon. GM's decided 1o
limit production of cars or engines that |
don't comply with the government
edict on fuel economy, rather than pay
g gas guzzler fine for failure to comply
with the law. If that happens. there will
be a waiting list for low-milers. And
when there's a waiting list. dealers
usually up the price. GM and Ford have
been lobbying to have the mileage rule
changed and it's likely there will be
some reinterpretation of the law to get
them off the hook. But even with an
easing of the rules, GM will limut avail-
ability of low-mileage big cars and VBs
in favor of force-feeding smaller cars
and more economical engines in ‘86 o
improve its CAFE (corporate average
fuel economiy).

Chrysler upsizing

Chrysler has bids out for tooling a new
line of upsized J-cars. When's the last
time you heard of Detroit bringing out
bigger cars? They will be B-passenger
jobs. Chrysler hasn't said so. but the
upsizers will replace the last of the
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Amazing New Third Brake Light
Can Save Your Life

by Patrick Killeen

Introducing one of the most fully
tested safety devices ever to reach
the market.

Gov't approved
Mandatory for 1986

Ten years of stringent government tests
prove that the third brake light mounted
at eye level reduces rear-end accidents by
over 53%. The government is so amazed
with these test results they are demanding
all 1986 cars be equipped with this new
third brake light. (These cars will be
introduced in September of 1985.)

The NHTSA (National Highway Traffic
Safety Administration) believes the third
brake light is the biggest safety break-
through in the history of the agency.
Agency estimates predict that this light
will prevent 900,000 rear-end collisions
a year and 40,000 personal injuries a year.
And when aceidents do oceur, tests show
that personal injuries are reduced. Car
damage and repairs are also reduced by
almost 60%.

Here's why it works

Because it is mounted at eye level, the
brake light is bright and easy to see. Also
it will shine through your window and
directly into the eyes of the drivers in the
second and third cars behind you. Lastly,
since the light comes on only when you
brake, it can't be confused with turn sig-
nals or tail lights.

results — your chance of & rear-
end accident is reduced by over 53%.

I

Reduce rear-ende

Our brake light is the cheapest insur-
ance in town. [t can prevent painful whip-
lash injuries, remind tail-gaters to back
off, and gives the driver behind you better
depth perception, day or night.

Available now

This light meets all FMVSS (Federal
Motor Vehicle Safety Standards) includ-
ing Federal Standard #108. It's available
for use in your car now. Check with your
insurance company. Many are offering
discounts for these lights,

Be first to experience safer driving —
it could save your life.

It's easy to install

The eye level brake light mounts inside
your rear window — like the new cars,
where it is protected from weather, car
washes, body damage and theft.

We offer two assembled models — one
for cars with red rear turn signals and one
for cars with amber rear turn signals.
Pivoting legs (with leg extensions) make
it adjustable to fit all sedans, hatchbacks,
station wagons and pick-up trucks. Good
instructions and snap-on wire connectors
make this a job you can do with a screw-
driver and pliers in just 20 minutes.
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Mounted at eye level, the third light is
easy lo see.

Money-back
Guarantee

Our lights are backed by a one year man-
ufacturer’s warranty and our own 60-day
money-back guarantee. If you are not satis-
fied for any reason, you may return the
light for a prompt full refund. Lights are
$19.95 each, plus $3.00 shipping. Ship-
ping is FREE with orders of 2 or more,

Order today
For ordering or further information,
CALL TOLL FREE 1-800-525-8624
(in Colorado 303-762-1385) or send to:
Progressive Energy Corp., Dept. PM98S,
3148 South York, Englewood, CO BO110.
All orders are shipped promptly. Fleet

¥es, send me the amazing new brake light that

could save my life. If in B0 days, |} am not

salisfied, | can return for a prompt refund.

[ Please send me one brake light at $19.85
and $3.00 shipping.

[J Pleasa send ma 2 or more brakea lights at
$18.85 each. SHIPPING IS FREE.

2 modals:
_ For cars with red rear turn signals
{most Amarican cars)
—_ For cars with amber rear turn signals
{most foreign cars)
O Check [ MasterCard/VISA [ COD
Card #
Exp. Data
MName
Address
Ciy_____ State____ Zip
Send 1o: Progressive Energy Corp., Depr.
PM985, 3148 South ¥ork, , CO BOIN

Toll Free 1-800-525-8624. In Colorado
303-762-1385 +1885 Progreasive Energy Corp.
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company's rear-wheel-drive wehicles.
Chrysler is in good shape on meeting
the law on gas mileage. unlike GM and
Ford, and has stored up enough CAFE
mileage credits so it can develop larger
cars. The new full-sizers might be
ready by fall of 1988, but are more
likely to appear the following year.

Bargain sheetmetal

Smash, bang. crunch! You hawve am
accident and the insurance company
tells you to get three estimates, then
have the car repaired by the low bid-
der. What you don't know when you
get it back is whether the replacement
sheetmetal is original equipment (OE)
or a pretty good imitation of OE. As
long as it fits and blends in with the rest
of the car. who cares if it's OE or SE
{something else)? But if you're going to
keep the car awhile, you should care.

There's some off-brand. no-brand
sheetmetal from Taiwan and Korea that
sells for a half to two-thirds the price of
Detroit metal. But the steel is thinner
gauge and rusts out four to five times
faster than Motown metal.

The car companies are in a stew over
this because when a non-OE section
rusts out. it's the carmaker who takes
the rap. Take the competition to court?
No, because the lookalikes aren’t sold
as the real article, so there are no
grounds for charging counterfeiting.
Detroit's trying to convince insurance
companies to alert the car owner if a
vehicle is repaired with other than OE
metal. Only trouble is, the Insurance
companies don't care if your car rusts
ouf, because they only have to pay for
the original repair

Corvette giveaway
Want a classic car, but don't have the
time to shop around and then restore
one? Corvettes (@ Carlisle '85 Flea
Market will give away a 1965 Corvetle
convertible with the rarg 425-hp, 396-
cu.-in. engine, factory knock-off wheels
and side exhausts, complete with hard
and soft tops.

All you have to do to be eligible is to
be at the Carlisle Fairgrounds, Carlisle,
PA. on Sunday, Aug. 25, ask for your

Rare, all-original 425-hp "65 Vette could be
yours as a door prize if you act fast.
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chance at the gate and hang around fot
the drawing. There's lots of Vette stuff
to see, do and buy from Aug. 23 to 25.
Admission is 52 per day, Children un
der 12 free. For more information, call

(717) 243-7964
Longer warranties?

How do vou make the point that Detroit
has finally caught up with Japan on
quality, assuming that's true? How
about a 10700 guarantee? That 15. a
10-vear guaraniee against rust
tration and 100,000 miles on the engine
without an overhaul

PEE-

A Chrysler insider claims those goals

aren t more than two years away. And
if Chrysler does it. vou can bet the other
quys won't be far belund

Naming names

Chrysler says its P-car replacements for
OmniHorizon will be named Plymouth
Shadow
OmniyHorzon

Sundance and Dodge More
expensive the
thew'll go on line in two yvears
John De lLorean 15 looking
bankroller revive s stainless-steal

‘_\E.II.J”"_- Cal

Lhan

for a
1o
If he linds the hunds, he'll
Qo Lo on
Detroit creditors claim nghts to

have to his rame

the car
the name and design

court 16 use

Shop-Vac.

We can digest nails,
glass and wood chips.

Then wash it down

shop-vac
Picks up where the
others leave off.




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.

VANTAGE
PERFORMANCE COUNTS.|
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CLINIC

I Have a Hotpoint frosi-free refrigera-
tor-freezer, model No, GTE-81BKD, se-
rial No. SE5090098. The ice maker either
leaks or overflows, allowing water to
run into the ice cube container below,
where it freezes into an iceberg. [ had
the ice maker unit replaced several
years ago, but this has not helped
much. Can you suggest a remedy?—
J.W. Melton, Houston, TX

It sounds as though you have either a
Ieaking seal in the ice cube mold or a
watar leak at the back of the ice maker
where the fill cup attaches. The first
thing to do is check the ice cube bucket
to determine the area of the leak.

If the leak is near the back of the ice
maker, the ice buildup will begin at the
rear of the bucket. Also check for either
white or yellowish stains or a mineral
deposit at the rear of the ice maker. If
these are present, watsr probably is
lpaking between the fill cup and the

Refrigerator makes iceberg

heavy bead of nontoxic sealant (such as
G.E. Product 361, silicone household
giue and seal) on the rear edge of the
mold. Reinstall the fill cup, then apply
additional sealant to form a dam at the
fill-cup front,

Build up and shape the corners tight
against the fill cup. Allow the sealant to
dry several hours before reinstalling the
ice maker in the freezer.

Water leaking or forming icicles from
the center of the ice maker mold proba-
bly means you have a mold seal leak. To
replace the mold seal, you need [0
remove and partially disassemble the
ice maker. And, you have to purchase
an ice maker seal kit, G.E. part No.
WR29X119, which costs about $7.

You'll also need two special tools, one
to remove a retainer washer which
holds the seal in place in the mold, the
other to install the new retainer washer
after the seal has been installed. The

Water
and the cube mold causes lce
contalner below. Remowve the fill cup and seal
with a nontoxic silicone sealant.

between the lce maker fill cup

rear of the ice cube mold. it

To correct this problem, first discon-
nect the water fill tube. Then remove

seal-removal tool, part No. WX5X2094,
costs $9.50; the seal-installer tool, part
No. WXSX260, costs $9.

the ice maker from the freezer compart-
ment by loosening the two screws at the
top of the unit that attach it to the wall
of the freezer. Lift the fce maker up and
off the screws, and unplug the ice
maker’s electrical cord from its connec-
tion on the freezer wall. Place the ice

maker on a table, then remove the two
screws at the rear that hold the fill cup
to the ice cube mold. Remove the fill cup
and carefully brush away any mineral
depaosits.

Dry the area wall, then spread a

Both of these tools are available
through any authorized G.E. appliance
parts distributor in your area. The ice
maker seal kit, in addition to the neces-
sary repair parts, includes illustrated
instructions showing the step-by-step
installation procedurs.

Not-so-hot dryer
Perhaps you can help me revive my
Whirlpool gas dryer. model No

WE107600W. The dryer won't get hot.
1 had the bumer checked and it works
fine, but it burns for only a short while.
Bypassing the 165" safety thermostat
in the upper chimney of the combustion
chamber allows the bumer to reach
proper operating temperature. | in-
stalled a new 165° thermostat in its
place, but the same thing happened—
the burner cut off too early. As soon as |
bypassed the new safety thermostal
the bumer worked well Is there a
higher cutoff thermostat | can substi-
tute?—R.D. Opdyke. Pittsburgh, PA

The safety thermostat with the 165°
cutoffis the correct one for the burner of
your dryer. Dont replace it with a
higher temperature thermostat.

Your problem iz more likely a low
airflow through the drum. One possible
cause for this is a worn rear drum seal.
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This would dilute the heat in the drium
and keap it below 165° even though the
blower is tuming at full speed. To check
the seal you need to raise the dryer top.
The seal is a felt band that encirclas the
rear outer edge of the drum. The felt
shouwld touch the rear bulkhead with a
light contact all the way around.

Another possibility is a lint buildup in
the air passages, restricting airflow
through the dryer. Check for blockage
in the duct from the bilower to the lint
filter, and in the exhaust tubing that
leads to the outside.

The last area to check is the blower
assembly. Disconnect the belt from the
blower pulley. Spin the pulley by hand.
It should move freely. There is a bear-
ing on the blower shaft with a lubricat-
ing oil wick that requires occasional
lubrication. If the wick is dry and the
pulley binds, add a few drops of 20-
weight nondetargent oil to the wick and

tum the pulley until it moves freely.

Lube job for oven door
The oven door spring assembly on my
Whirlpool range, model No. RYE4760-
WZ, serial No. MK32460627, makes a
squeaking noise. | can get the door
apart but don't know what to use as a
lubricant. I'm guessing that any petro-
leumn product such as oil or WD-40 will
smoke at high oven temperatures.—
Billy Tarpley, Cotton Plant, AR
Whirlpool has a high-temperature
grease designed for noisy or sticking
gas valves. It will withstand the high
oven temperatures, and should silence
your oven door. The grease, part No.
261582, costs about $6 and can be
ordered through any Whirlpoal parts
distributor in your area. P~

If you have a pmoblem with any appliance. send pour
question. along with the model and senal numbers, to
Appliance Clinfe Populer Mechanics, 224 West 57th
Sr* Neow York N Y 10019 Sorry; but lefters cannat
ber arswored individually. Problems of wide interest
will be discussed in this cofumn.
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30 Ways To
Help You Qualify

For A Job That Pays More Money'!

FREE CAREER FACTS ABOUT DIPLOMAS AND TWO-YEAR DEGREES

CAREER DIPLOMS
Hsgh School

CAREER DIFLOMA

CAREER DIFLOMA
Bagkk TV/VER Repair

CAREER DiFLOMA TWO.¥YEAR DEGREE
Haotel/ Araurant Wi i

Manage=enl Ciwl Engineering

TWO-YEAR DEGREE
jar in
Edpcniveal Enginsaring
Technolegy

CAREER DIPL DA
Basie Eleetigaicn

CAREER DHPLOMA
Blcageamputer Repar

CAREER DIFLOMA

Bain Mechanst

TWO-YEAR DEGREE
Majar in
Marketing

CAREER DIFLOMA
(Deatting

THO-YEAR DEEREE CAREER DIPLOMA

Wajor s Aar Eveditioni
L]
Accouniing & Refaigemtion

TWO-YEAR DEGREE
Wajor =
Mechanical Engineiing
Technglagy

CAREER DIFLOMA
Canerang/ ipmmey
Conhisg

TWi-YEAR DEGREE
Majar in
Elscrranas Trchnshigy

CAREER DIPLOMA
Wt et permpraies Sarwicing
Techaicin

CAREER DiPFLOMA
Surveymng &
Magaing

CAREER DIPLOMA
Wildlil e/ Faanisry
Consersation

i |

Send for free facts and color brochure to find out what career training in the

field of your choice might do for you—no obligation to buy anything now or
ever. Now at home in your spare time, you can train for a money-making career. .. even get a
Two-Year Degree if vou want. . _to help you gel a better job. Find cut everything you need to
know about any one of these career programs—uwith no obligation to buy anything, now or
ever. and no salesran will visit vou. Just check the one program that interests you most. You
will receive free facts, color brochure and information on employment opportunities in the field
Yo choose, Mail the postage-paid reply card loday and see how easy it 1s to Lrain al homee for a
great new career or advancement on your present job.

Open Book Exams... Adult Training

Your Diploma er Two-Year Degree s given to
you for what you learn—not what you memorize
We send lessons and traming material 1o your
haome. You decide when you are ready to lake each
“Open Book™ exam. Then mail i to your
mstructor. You will receive your grades with com-
ments when needed 1o tell you how to correct your
wrong answers, Open Book"” exams have proven
so successful for adults, they are now used in many
colleges. Our graduates tell us they ske our method
of independent study because it's so convenient and
casy 1o do. You choose your own study hours in
the privacy of your own home. You move ahead
one step at a time, as fast or as slow a3 you want.

And every Diploma or Degree is fully accredited.
An ldeal Way to Learn

You waste no time traveling to and from class,
And vou never have 1o miss & pavcheck. Skilled
instructors are ready to help you at any time.

You get the same high-quality traiming that 1C5
has been known for since 1891 . . . the same kind of
training system that's affered by ganl companies Lo
their employees. . . corporations like Ford, Mohil,
International Paper, General Electric, Linited
Saates Steel, ete. And if you wash, 1CS wall keep

your employer informed of your progress if you feel
it can help you toward a better job, or an increase
in salary,

Mo one can promise ssccess but of you want
more securily, more :Iay-tu-d.l].' satisfaction and
more of a future, send for free facts and the cobor
brochure of vour choice. There 1 no abhgation and
no sabesman will visit you.

Could a Career Diploma H;lr You
Earn $25,000 to $100,000 More in
Your Lifetime?

Compare your present salary with the amount of
money vou could be making in any one of the
careers histed here. Electricians average $11.25 an
hour, auto mechanics aver $8.00 an hour, And it's
not only the money, but the fun of working in a job
wou like.

Could a Two-year Degree Be

Woaorth Thousands of Dollars to You?
A Tw-j-‘t’{]; Degrﬂ |hi! gves you an Aussoaciale
in Specialized Business or in Specialized Technol-
oy could make a giant difference in your lifetime
carmings compared to the average earmings of a
high school graduate, Check the degres or career
course you are most interested i and mal the
postage-pud reply card today!

CAREER DIPLOMA
Smull Engete
Repur

CAREER DIPLOMA
Elncizomics
Technician

CAREER DIPLOMA
Srmall Besines
Managemeni

CAREER MIFLOMA
Webereary Aisntaal

CAREER DIPLOMA
ledwitnad Elecironis
Technican

CAREER DIFLOMA
Dt Machanics

CAREER DEPLOMA
Electrican

CAREER DIFLOMA
Gun Regas

CAREER DIPLOMA CAREER MIPLOMA
Ar Corpuinr
Programming

Aceredited Membes NO :
National Home Stady OBLIGATION - el
Council MO 1 |“

POSTAGE-
PAID REPLY
CARD FOR
FREE FACTS

Morth American and intemational Correspondence Schools
Dept. PBSBS
925 Dak Street, Scranton, Pennsylvania 18508-99859
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Front suspension rebuilds
include servicing tie rod
ends, ball joints and the

\ idler arm for a complete
steering-system renewal.

' BY PAUL STENQUIST

lot of Saturday mechanics are
afraid to attempt steering link-
age and chassis component repairs,
thinking that these are jobs better left 1o
a professional mechanic. Actually.
they're among the easier jobs that the
driveway technician might attempt,
On the following pages, we'll tell you
how to diagnose and replace faulty ball

joints, tie rod ends, idler arms and sway
bar components. Since steering angles
can change significantly when new
componants are installed, a profession-
al front end alignment will be a neces-
sary procedure after ball joint or tie rod
end replacement.

Diagnosing front end problems
You should suspect front end prob-
lems if your front tires wear abnormal-
ly. if your mechanic says he can't align
your front wheels because steering
linkage parts or ball joints are too loose,

REPLACING BALL JOINTS

problem, you're going to have to spend
some time under the greasy side. Be-
fore raising the car with your hydraulic
floor jack or scissors jack, chock the rear
wheels and apply the parking brake. |
Raise the car and locate jack stands in
the recommended positions on the
frame or frame/body structure. Lower
the car until it is resting on the stands.
leaving the floor jack in place for addi-

| tional security.

if you hear clunks when you turn the |
| and a Pitman arm (see Fig. 1). This |

wheels or cormer. if there seems to be
excessive free play in the steering

mechanism or if you experience wheel |

shimmy and/or vibration,
Ta confirm a suspected chassis part

Examine your steering linkage and
front suspension. Most rear-wheel-
drive cars use parallelogram linkage—a

center link, two tie rods, an idler arm

steering linkage is usually used with a |
coil spring mounted on the lower or |
upper control arm. Some cars with

| upper and lower arms have torsion bars

POPULAR MECHANICS » SEPTEMBER 1985

37



in place of coil springs. Most front-drive
and some rear-drive cars are equipped
with rack and pinion steering. The
steering arms on the wheel spindles are
jomed directly to the steering rack by a
pair of tie rods. The idler arm and
Pitman arm are not used. Most front-
wheel-drive cars and a few rear-drivers
have only lower control arms. A Mac-
Pherson strut replaces the spring.
shock absorber and upper arm.

A-arm mounted springs put load
on upper ball joints.

ek s B - e ST N
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Checking ball joints

While cars with MacPherson struts
have only one ball joint at each wheel.
those with parallelogram steering link-
age usually have borth upper and [ower
ball joints. But the two joints don’t wear
out at the same rate, since only one ball
joint carries the full load. If the coil
spring is mounted on the lower control
arm. the lower ball joint is the load
carrier (Fig. 2). If the spring is mounted

on the upper arm. the upper joint is the
load carrier. When checking joints for
wear, check the load carrier first. If it's
okay and has never been replaced,
you'll probably find that the unloaded
joint is okay as well,

Before you check for wear, inspect
the rubber seal of each ball joint. If it's
torn, the joint must be replaced.

If your car has wear-indicator ball
joints—as many produced after 1973
do—checking them is a simple matter.
Before checking the joints, the car must |
be lowered to the ground or its wheels
must be resting on ramps.

Most wear-indicator joints have a
collar that protrudes from the lower
surface of the joimt and encircles the
grease fitting (Fig. 3). As the joint
wears, this collar sinks below the sur-
face of the joint, indicating that replace-
ment is necessary.

A second type of wear-indicator joint
is used on some wvehicles, including
late-model Chryslers. On this type
joint. you merely atternpt to wiggle the
grease fitting (Fig. 4). If you can move it
with your hand, the joint is wom out,

If your car does not have wear-
indicator ball joints, you'll have to mea-
sure free play with a dial indicator or
check it by feel,

The ball joints of most front-wheel-
drive cars that are equipped with Mac-
Pherson struts should be checked with
the wheels off the ground and the car
supported on jack stands. Grab each
wheel at the top and bottomn and shake
it in and out while watching for move-
ment of the steering knuckle relative to
the ball joint. Any noticeable move-
ment is grounds for replacement.

To induce movement in a loaded
joint, relieve the load. If your car has
loaded lower joints (spring on lower
army), lift the car and relocate the jack
stands under the lower control arms, as
close to the ball joints as possible,

If your car has loaded upper joints,
wedge a block of wood between each
upper control arm and the frame, with
the wheels resting on ramps or with
jack stands under the lower control
arms, Then lift the car, locate the jack
stands under the frame and lower the
car to rest on them.

Ball joints are excessively wom if
they permit too much sideways move-
ment (radial play) or up and down
movemnent (axial play). To measure
axial movement, mount a dial indicator
s0 that its stermn rests against the bottom
surface of the spindle assembly (knuck-
le). The stem should be parallel to an
imaginary line that runs through the
center of both ball joints. Insert a pry
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60 INCH
FLBEER PRESSURE RING

WHEMN COLLAR RETRALTS WEAR INCUICATOR
BELOAWY THES SLIRFACE. (OUT WHEN NEW]
BALL JOHNT MILIST BE REPLACED

3 Wear-indicator ball jolnts show condi-
tion by pasition of grease fitting shoulder,

# Other wear-indicator joints reveal their
condition by wiggling the grease fitting.

bar between the bottom of the tire and
the floor and lift the wheel. Walch the
indicator to see how much movement

| v T
and idler arms. but a little common

sense is all that's needed. For theo

driveway technican, the most practical |
way o check the four tie rod ends of a |

car with parallelogram steering or the |

| two outer rod ends of a rack and pinion
| system is to simply grab the tie rods

and shake them vigorously. The tie rod
ends should not be sloppy or loose, Rod
ends must be preloaded. bul even a
brand new one allows some horizontal
movement. A good joint should show
little or no vertical movement. Missing

or tom dust boots are also grounds for !

replacement.

To check an idler arm. push the end
of the arm that is attached to the center
link up and down. It should show little
or no vertical movement.

Examine the bellows boots that cover |

the inner tie rod ends of rack and pinion
cars for cracks. splits or other physical
damage. If they're not in good condi-
tion, replace them. On cars with power
rack and pinion, fluid in the boot can be
a sign of leaking seals. Manual racks
with lubricant in the boot are normal.

To check the inner tie rod end.
squeeze the bellows boot and feel
around for the rod end. With one hand
on the rod end. push and pull on the
tire, If the rod end seems to ba loose, it

| should be replaced.

the joint permits. The figure should be |

| less than the tolerance listed in your
service manual.

To check radial movement,
the indicator so that its stem
contact with the edge of the whee! and
perpendicular to the wheel. When
checking an upper joint, the indicator
should be located at the top of the
wheel. For a lower joint. locate it at the
bottom of the wheel. Push the wheel in
and out and watch the indicator. (Make
sure that any motion is not the result of
incorrect wheel bearing adjustment)
Radial movement maximum is 0.25-
inch, at the edge of the wheel.

Checking rod ends, idler arms

For most cars, there are no specific | § 1o Pfﬂmm teard

procedu s for checkino tio rod ends
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Checking sway bar

A loose sway bar will make a clunk-
ing noise every time you turn or hit a
bump. Check the bushings and links
that join it to the control arm and the
bushings that secure it to the frame. If
any are worn. broken, deteriorated or
missing, they must be replaced.

Ball joint replacement

You'll need a ball joint separator—a
wide-slot pickle fork—to replace ball
joints an any car. For cars that have

TIEROD

Inzert separator
and dust boot.

mﬂullyr*‘mnr roe an

YMECHARIC

press-in type joints. you'll need a ball-

joint press as well, This tool can usually |

be rented from the parts store when
you purchase the new ball joints. Some
Chrysler and Ford models have joints
that are secured by rivets, so you'll
need a good chisel to service these cars.
The ball joints used on front-wheel-
drive Fords and many Japanese im-
ports cannot be removed. If joints are
wormn, replace lower control arms.

If you're not sure how the ball joints
in your car are attached to the control
arm. consult your service manual be-
fore attempting the job,

To replace load-carrying lower ball
Jjoints on most cars. loosen the lug nuts
on both front wheels, and lift the vehi-
cle with your floor jack. Place a set of

10 PRESS OLIT

& A srew-
mm‘jrwaﬁn crmlu-m

i jack stands under the frame and re-
| move the wheels. Lift the car, remove
the stands from under the frame and |
relocate them under the lower control |

arms, as close to the ball joints as
possible. Lower the car until it is resting

| on the stands.

Disengage the tie rod ends from the
steering arm using a tie rod end separa-
tor or narrow pickle fork (Fig. 5). Insert
the pickle fork between the rod end and
its rubber boot so that you won't tear
the boot when you knock the rod end
off the steering arm. If you tear the
boot. replace the rod end. A more
expensive jackscrew-type separator is
used for releasing rod ends that will be
reused. This tool won't tear the boot

Make sure that the lower control arm

is firmly supported by the jack stand, |

then remove the cotter pin from the
ball-joint retaining nut and unscrew the
nut. Reinstall the nut approximately
three tums. then insert your ball-joint
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7 On many front-drive cars, ball joints are
retained In the knuckle by a clamp bolt.
separator between the steering knuckle
and ball joint and hammer it in unt] the
joint is disengaged from the knuckle
Unscrew the nut. If you can’t unscrew it
by hand. the jack stand is not support-
ing the control arm. Once the joint is
completely disengaged from the knuck-
le, lift the knuckle and upper control
arm assembly clear of the ball joint and
support them,

If you're working on a car with
pressed-in joints, install the ball-joint
press on the joint and control arm.
following the directions included with
the press (Fig. 6). Then, tighten the
jackscrew on the press until the ball

joint drops out of the control arm. |

Inspect the tapered hole in the steering |

knuckle and remove any dirt. If the hole
is out of round, the steering knuckle
assembly must be replaced.

Once vou're sure the knuckle is okay,

reverse the press, and, using the appro- .

priate adapters, install the new joint
Torgque the nut to spec and install the
cotter pin. Don't back off the nut to
insert the pin; dghten it a bit more.

On cars with riveted joints, simply
chisel the rivet heads off after disen-
gaging the ball joint from the steering
knuckle. Be careful not to damage the
control arm with your chisel. Inspect
the steering knuckle as described
above. Then install a new joint, using
the bolis that came with it

A third type of joint. much less
common than the other two, has a
threaded body and screws into the

control arm. It can be removed with a |

large socket and breaker bar. The new
joint must be torqued (o spec.
The replacement of load-carmying up-

per joints is similar. A block of wood is |
wedged between the upper contral arm. |
and frame to relieve the load on the |

joint so it can be removed. If you're
unable to support your upper control

40

arm in this manner, check the service
manual for specific instructions,

The replacement procedure for non-
load-carrying upper joints is approxi-
mately the same as that for lower
joints. Becausa the rivets used to hold
many upper joints are on top of the
control arm, you may not be able to
reach them with a hammer and chisal,
If this is the case. drill them out from
below, using a Ye-in. drill bit. Drill right
in the center of each rivet to a depth of
about %-in., then drive the rivets out
with a punch or drift.

To replace joints on most front-
wheel-drive cars with removable joints,
unscrew the clamp balt that secures the
ball-joint stud in the steering knuckle
and disengage the joint from the knuck-
le (Fig. 7). You might have to tap it out
with a mallet. Then. chisel off the rivets
that secure the joint 1o the control arm
or. on cars with pressed-in joints. re-
move and replace them with a ball-joint
press.

Replacing tie rod ends

A separator is needed for tie rod end
service. Make sure you get a pickle fork
with a narrow slot between the tangs.

To replace any of the four tie rod
ends on a car with parallelogram steer-
ing linkage or an outer end on a car with
rack and pinion steering. remove the
nut that secures the rod end to the
steering arm or cemnter link. In most
cases, you'll have to pull a cotter pin
from the nut before you can loosen it. In
some cases, you may find that the rod
end is secured with a locking nut
Locking nuts cannot be reused.

Separate the rod end from the center

link or steering arm by driving the
pickle fork in between the rod end and
its mount, On cars with parallelogram
steering, measure from the center of
the tie rod's other end to the center of
the rod end you plan to replace and
record this figure (Fig. 8). Then. loosen
the locking bolt on the tie rod collar and
unscrew the faulty rod end.

On cars with rack and pinion steer-
ing, measure from the center of the
outer rod end to the boot-retaining
groove on the inner rod end. then
unscrew the rod end.

Install the new tie rod end and screw
it in until the rod length is equal to the
measurement you recorded earlier.
This will give you an approximate toe
setting that will allow you to drive the
car to an alignment shop,

Several types of inner tie rod ends
are used on cars with rack and pinion
steering. Procedures vary significantly,
so0 consult your service manual.

Replacing an idler arm

To replace a worn idler arm. remove
the cotter pin and nut or the locking nut
that secures it to the center link. Then,
use your tie rod end separator (o disen-
gage it from the center link. Unbolt the
bracket that joins the idler arm to the
frame. On some cars. you'll have to
access the nuts through holes in the
frame. Install the new arm, tightening
the retaining baolts to 35 |b. or the spec
provided in your manual, Check the
taper on the center link for damage
before reattaching it to the arm.

Replacing sway bar bushings

To remove a typical sway bar link,
hold the bolt head on one end of the link
and remove the nut from the other end.
Once the nut is off, remove the link and
worn bushings and install the new
parts. On most applications, the bush-
ings are installed above and below the
sway bar and the control arm. A wash-
er backs up each bushing.

Repeat the procedure on the other
side. then remove each frame-mount
bracket and replace the rubber bush-
ings that surround the sway bar. If you
don't find any bushings when you re-
move the brackets, the old ones proba-
bly deteriorated and fell out. If this is
the case. you've located the source of
an annoying clunk.

Don't forget that an alignment chack
is pssential following the replacement
of tie rod ends or ball joints. Also.
chassis parts are only part of the
handling and steenng equation,
Equally important are the vehicle's
ride height, springs and shocks,
tires and steering box. ™

POPULAR MECHAMNICS ® SEFTEMBER 1985



Only NRI gives you professional hands-on training
and equipment to prepare you for today’s high-tech

Become One of America’s Most Sought-After Technicians—

Put Your Talents and Spare Time To Work for You in the
“Explosive-Growth’’ World of Home Entertainment Electronics

Train in State-of-the-An Video/Audio
Servicing and become a fully qualified
professional the uniquely successful NRI
Way. It's hands-on training, at home . .
designed around the latest state-of-the-art
electronic equipment you build as part of
your fraining.

The High-Tech Revolution
in the Home Is Just Starting

Sweeping changes are taking place in our
homes, changes brought about by the
phenomenal growth of home entertain-
ment electronics. Already available are high
resolution TV, TVs with stereo sound,
simultarecus multi-channel viewing, pro-
jection TV, Camcorders, B mm video
cassettes, and compact disc players.

Soon, our TVs will become interactive
computer terminals acting as both our
entertainment and communication/infor-
mation source, ushering in yet another
revolution in the way we live.

Today the consumer electronics in-
dustry represents a whopping $25 billion
dollar opportunity for the new breed of
consumer electronics technician,

Join the Future
Or Be Left Behind

Today's consumer electronics revolution is
creating huge servicing and repair markets

that are just starting 1o boom. Enormous
opportunities for new jobs, new carcers,
and new businesses are there for those
willing (o seize them.

Here is your chance to become a fully
qualified professional the way tens of
thousands have trained with NRI's 4-wav
integrated training system. NRI's Video/
Audio Servicing Course is the only at-home
training that combines videotapes, audio
cassettes, vividly illustrated rexts, and
hands-on experiments into one complete,
reinforced leaming experience.

Only NRI's video includes a state-of-the-art
TV you build, the latest VOR, professional test
equipiment, and NRI Action Video tapes. All yours
o keep as pant of youwr training.

video electronics servicing careers.

Totally Integrated
Hands-On Training

The secret of NRI's training success lies in
the unique way multimedia instructions
are fully integrated with the equipment
vou use. NRI's Action Audio and Action
Video cassettes combine with brilliantly il-
lustrated and well thought out lesson ma-
terials to give you a thoroughly stimulating
and productive learning experience.

Omly NRI trains you with
Action Video
tapes for step-
by-step pro-
Fessional serv-
el skills
reinforcement.
You'll watch
complicaicd
trisublesbinsoting tools
s oomme to Lifc!

Since NRI training is built around
“learning by doing.” right from the start
you conduct important experiments and
tests with your professional digital multi-
meter. You assemble the remarkable NRI
Discovery Lab® and perform a complete
range of demonstrations and experiments
in the process. You build your own 25"
Heath/Zenith color TV and train with the
latest model front-loading VCR, also in-
cluded as part of your course.

MRI has purposely designed your train-
ing around equipment that has the same
high-tech circuitry vou'll encounter in
commercial equipment. That means your
training is real-world training,

Your NRI Training
Has Another Special Element

Also built into your NRI training is the
enormous experience of our development
specialists and instructors. Their long-
proven training skills and personal puid-
ance come to you on a one-to-one basis.
They are always available for consultation
and help.

Step Into the Future Today

The richest reward gained from your NRI
Video/Audio training is a firm grip on the
future. But now is the time 1o act. Right
now. Return the post-paid card to us
oday, You will receive our 100-page cata-
log free. It's filled with all the details
you'll want to know about our training
micthods and materials and our more

than 70 years of sucoessful inngwvation in
at-home, hands-on career training. (If
someone has beaten you to the card. write
1o us at the address below.)

MNFPF schools

McGraw-Hill Continuing

Education Center
3039 Wisconsin Avenue, NW g‘;'t"’
Washington, DC 20016 nane
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Convertible pickup cover

Collapsible cap slides on alu-
minum rails to allow tall
loads (top| or lockable stor-

age space |inset].

ways seemed like a good idea to me
they won't allow me to load tall cargo.
SECUTE StoTage space

that gives you the best of both worlds
When extended, the nvlon-reinforced

Cover caps for pickup truck beds al-
but they can be a compromise. In place,
Stored in the garage. the truck lacks

Shide-A-Top is a collapsible bed cap

vinyl shell provides a lockable, water-

proof covering for the cargo load. Glass
windows in the front of the cap and the
rear door assure total visibility,

One person can easily extend or
collapse the top and a pair of tension
rods keeps the material taut in the
extended position. Cost is $485 from
R.5. Stephens Associates, 4117 Cause-
way Drive, Lowell, M1 49331 —N.5.M.

Put on a happy face

Soft bumpers and urethane fascias take
lots of abuse. But sooner or later, some
klutz comes along and gives your car a

Easy Does It bumper repair kit fills nicks and
gouges In flexible bumpers and fascias

good whack, at which point you discov-
er it costs big bucks to get yvour bumper
fixed. Not anymore.

Here comes Duro's Easy Does It
bumper répair kit, which includes sim-
ple instructions plus everything you'll
nead to put your bumper, fascia or
rubber strips back in condition. Tha
two-gun repair compound fills nicks
and chinks like body putty but stays
flexible. There's no need 1w remove the
entire bumper assembly for the repairs
You even get black dye in the kit but
yvou'll have to supply your own paint if
your car's soft parts are body color.
Easy Does It costs between $9 and $10.
The bumper strip grip adhesive is made
by Loctite Corp.. Automotive and Con-
sumer Group, 4450 Cranwood Court,
Cleveland, OH 44128 and is available at
most mass merchandisers and also at
jobber shops —M. L.

Original jerryca
Gas cans don't last long in my garage;
gither they develop a leak or | forget
them at the boat dock. Here's one I'll
keep my eye one, though, because it
carries a B-year guarantee against fail-
ure, Built in Germany by the company
that made the
original  military
gas cans, this is a
fully welded 20-
liter  container,
Flexible  spouts
snap  ono  the
handle for stor-
age. The cans
cost $28.95 and
spouts are $9.95
from East/West
Creations, 1626
N. Wilcox, #428
Hollywood, CA
90028 —W.H.

Super-duty
can carries
year guarantee.

Strip, please

Everyone knows the conventional wire
stripper with a separate slot for each
size2 wire, and I've seen types with a
single set of jaws that automatically
adjusts for different thickness wires.
But 1 never saw one that worked well
until I tried a new stripper with an

Trick strippers will skin 12- to 22-gauge |
wires with a quick squeeze of the trigger. |

adjusting knob to broaden its range,
One setting worked on 12- to 22-
gauge wires. Just put the end of the
wire between the jaws, sgueeze the
trigger and it both cuts through the
insulation and pulls it partly off the
wire—very nice indeed. It also has a
built-in wire cutter. The ool lists for $9
from 5&G Tool-Aid Corp.. 43 E. Alpine
SL, Newark, NJ 07114 —Pete Warren
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“TEXACO’S NEw FORMULA
HAVOLINE CHALLENGES

THE WORLD’S MOST EXPENSIVE
MoTorR OILs”.....

ﬂ Wavnﬂn}
upreme 1
W30 Y 4

Do you have to pay the high price of synthetic Both exceed carmakers warranty

motor oils like Mobil 1 or Amoco Ultimate to get requirements for virtually all gasoline-powered

the engine protection your car needs? cars. Both meet or exceed industry standards
Check out these facts. in helping prevent wear, keeping engines clean,
Both the expensive synthetics and saving gasoline, and protecting against rust.

Texaco's Havoline Supreme 10W-30 give you But only Havoline comes without the high

the guality protection demanded by these price. And that you can check out wherever

Industry yardsticks: Havoline is sold.

HAVOLINE SUPREME.
HiGH QUALITY PROTECTION
WiTHOUT THE HiGH PRICE.




Rain.

It's wood’s worst enemy.

All stains start out proteci-
ing. But soon their ability 1o
repel water wears thin. Even
the leading oil base brands start
letting water soak in, breaking
down the natural beauty of your
wood.

Under window ledges, mil-
dew festers and spreads. At
foundation lines, pigment wash-
off leaves ugly streaks. On sid-
ing, watermarks and premature
fading turn your dream home
into a blotchy nightmare.

You need more than a stain.

You need the protection of
Cuprinol® Stain & Wood Pre-
servative. Even after others fail,
Cuprinol goes on protecting.
Keeping water out. Beauty in.

otect your home with
Cuprinol Stain & Wood Preser-
vative. Now available in an
easy water cleanup formula.

Olympic * Cuprinol®

Under accelerated durahbility tests,
Cuprinol repelled water signifi-
cantly longer than Olympic’ best
water repellent stain. Detailed
results available upon request.

When it's wood against weather,

I:l-m LT 1 T )
TCAIT D

o

© 1983 Ensgn-Backlord Industries, Inc.




THE PM

WORKBENCH

Gain additional stor-
age and work space in
your shop or garage
with the Job Cart por-
table workcemer. This
Compact, rollabout
cart has a 16 x 22-in.
particleboard worktop
and features a swing-
down shelf that ex-
tends the work surface
112 in. The shelf can
be locked in the raised
position when not in
use or to create a £-tier
workbench. A handy
bar clamp is built into
the top for securing
workpieces.
Additional features
include an enamel-fin-
ished stesl
swiveling casters, two
adjustable, reversible shelves. peg-
board storage and a hand-tool storage
rack. The cart also is useful 1 model-
makers and handicraft enthusiasts.
The Job Cart workcenter is available

Wheel-about workshop

shelf that

Space-saving
g extends the work surface to 22 = 27': in. [left). When not In use,
cabinel, the particleboard shelf folds up to create a 2-tier worktop [right).

at hardware stores and home centers
for about $80. For a complete list of Job
Cart dealers in vour area, you should
writé to Cosco Inc., 2525 State St.
Columbus, IN 47201 —I.T.

Quick-change adapter

This slip-an drill bit allows boring pilot
holes and driving screws quickly with-
out changing bits or using two drills.
The Chuck-Mate slips over any Ya-in.-
dia. screwdriver bit so its three prongs

A J'N a
Slip the drill bit accessory over screwdriver

bit to bore the pilot hole, Then pull off the 3-
prong accessory and drive the screw.

fit snugly into the spaces between the
drill-chuck jaws. To use, simply bore a
pilot hole, pull off the Chuck-Mate to
expose the screwdriver bit and drive
the screw. Chuck-Mates come in vari-
ous sizes and styvles ranging in price
from $5 to $12. Contact Chuck-Mate,
44768 Forget 5t Louis Terrshonne,
Quebec, Canada JON 1NO.

— Hosario Capotosto

Powerful new saw line

Here's some good news for the active
do-it-vourselfer in the market for a new
portable circular saw, Skil has just intro-

duced four new models to their line of

Skilsaws.

The new line includes a 6'/=-in., 2-hp
saw (No. 5125; $47) and three 7-in
saws: the 2'/s-hp Model 5150 ($57).
2's-hp Model 5250 ($64) and the top-

The 7'/+-In.. 2'/+hp Model 5350 circular saw
provides plenty of cutting power for the
homeowrer

average . All-ball-bearing mo-
tor ensures smooth operation and long life.

of-the-ling, 2'4-hp Model 5350 ($86).
Each saw features convenient blade
wrench storage, a safety lock-off but-
on, calibrated scales and cutting
guides and textured. sure-grip handles.
For more mformation, contact Skl
Corp., 4801 W. Peterson Ave.. Chicago.
1L 60646 =—1.T,

A lot of hot air

Calling the Leister Ghibli hot-air tool a
heat gun is like calling the Space Shut-
tle an airplane, This industrial-duty tool
is designed to fabricate. weld and re-
pair thermoplastics. But beyond weld-
ing plastics, the tool has innumerable
uses around the home and shop, such
as removing paint and varnish, solder-

o9 1 S

|

=

r

4 nozzle toweld
plastics {left].

| The tool has ad-

LA justable heat

3 | ‘and air-flow

LA TN control.

ing. stripping wallpaper, curing and
softening adhesives. thawing frozen
pipes and drying. shrinking and melting
various materials
The electronically adjustable blower
has a temperature range from 68° to
11127 F. and comes with a standard 5-
mim-dia. nozzle. It costs $297. For de-
tails, contact Brian White Co., 313 Hen-
ry Station Hd., Ukiah, CA 95482
—Rasario Caparasto

If your've couner across a new product with some special
features, bet us know abour it. Write to PM Work-
banch, Papular Mechanics, 224 West 57th 5. Now
York, NLY. 10018.
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New downsized dishes for

motor homes let you tune
in when you pitch camp.

BY FRANK VIZARD
Nustration by Greg Couch

carly a million American house
N holds now enjoy more than 100
channels of TV entertainment received
through large satellite dish antennas
planted 1in their backyards. The latest
lf!i,‘\:i!h"[!lTH‘!'lT 1m this exciting I:Hr'hnnlnq"u'
lets owmners of motor homes take their
favorne satellite programs on vacation.
With a dish antenna mounted on roof
or bumper, the TV set in your motor
home will always have a picture. No
mattet how many miles you put be-
tweoeen yourselfl and civilization's near-
est transmitter tower, you'll never drive
beyond range of the nearly 20 birds that
beam movies, sports, news and music
to the North American continent
[DMish antennas designed for a station-
ary installation have diameters as large

12

e 1 7 =
Typlcal roof-mount antenna—this one is a
TravelSat dish—is deployed for reception.

as 12 feet. The bigger the dish, the
more signal it can collect from more
satellites. This is especially important if
you live on the coasts, because satellite
signals are strongest at the geographic
center of the continental United States.

By necessity, the dishes made for
motor homes span a manageable 4 to 6

Dizh. rotation and elevation mechanisms
put great weight on an R\V's roof. Wind
loading adds stress. Horizontal aluminum
bars |above) distribute the burden.

feet. This means you'll have to rough it
8 bit in the wilds, and scoop your signal
from the relatively new generation of
high-powered satellites. A handful of
these 9-watt and 7'%-watt relays have
gone aloft in recent years to supplement
older 5-watt birds launched when 16-
foot dishes were not uncommaon.

Even so, you won't lack for program-
ming diversity. For example, up to 24
channels of entertainment are available
from the Galaxy | satellite alone, one of

(Please turn to page S0}
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OUR SCHOLARSHIP
HELPS YOU BEGIN YOUR CAREER
AS A LEADING ENGINEER.

An engineering degree will take you far in

earning that degree can be both less expensiv
"r'i:lll._li'l.hlf.'_'.
The :::;‘hu];'tr'.—'; nip

”l it H'E’IL'I]'-JF"\-I!'IIE' "j';r'H.] It gets you a ||.'|r
more th:ln an engineering {e ﬁmng with your regular
ses, you ll take Army ROTC ¢ '
ting people. analyzi
informed decision

n leadership and management skills that can't
"['Ihri[l‘l C VOUr 1.|'|:'1'|:"H|.'|]'1 LITECIES 1N 1.}"]1 furure.

m.d you ll put your skills to work righ

JOU TE COMMIS 1.1inr|uJ in the

when you gra

I"!{_‘I.__: RS )
lieuten

duumun in leadership and manage-
1Y TLJI:' £ [ILlTl.f I:“rl.TH-" \!{’ T

] t-lrn;'] OuE

. Dept. FT,




{Continued from page 48}

the new high-watiage birds. Selections
include Home Box Office, Cinemax, The
Movie Channel, Showtime, Cable News
Metwork, ESPN (all sports), Black En-
tertainment Television, Spanish Inter-
national Network, The Disney Channel
and the Nashville Network—and more.
Additional high-power birds are sched-
uled for launch over the nest few years,
g0 it's not likely that the mobile dish you
buy today will ever lack employment.

Types of rigs

There are two installation approach-
es to satellite TV for motor homes. One
is the bumper-mounted dish, which you
set up on the ground and aim (“sight”
in satellite jargon) manually on the
satellite of your choice. The second type
of dish installation is permanently
mounted on the motor home's roof, and
sighted by remote control from within
the van. The difference between the
twa is substantial, at least where cost
and installation are concerned.

The least expensive approach is typi-
fied by the motor-home satellite TV
package from Wilson Microwave Sys-
tems of Henderson, Nevada. The key
element in the Wilson package is a 50-
pound dish, 5 feet in diameter. The dish

Infroducing

can be set up manually in a few min-
utes, and is connected to the satellite
receiver inside the van. When not in
use, the dish is transported on a bump-
er mount in the rear.

The price of the Wilson package—
dish, support brackets, receiver, and

Besides remote-control sighting roof-
mount dishes have the advantage of height
to help see over obstacles such as trees,

additional electronics—is $1450. A
similar package from Aimsat, located in
Joplin, Missouri, comes with a 4%%-foot-
diameter dish and costs $1100. Aimsat,
though, is probably better known for its
roof-mount models.

A few days spent deploying and
sighting a bumper-mount dish by hand

will let you appreciate the benefits of a
rooftop installation. The dish is always
in place, and a remote-control device
called an actuator enables you to sight
the dish by pushbutton while monitor-
ing the results on your television
screen. The cost of such convenience is
high. Rooftop installations cost about
$3000 with all the electronics included.

Though Wilson and Aimsat supply
complete satellite TV packages, compa-
nies such as TravelSat of Vancouver,
Wash., supply only the dish assembly.
This permits you to shop around for the
feedhorn, amplifier, actuator and re-
ceiver of your choice. Just be sure the
gear you choose is compatible. For
example, only Chapparal-brand feed-
horns can be used with the Travelsat
dish. (The Aimsat, TravelSat and Wil-
son brands are mentioned here because
as of this writing, they are the only
maobile-dish suppliers who have nation-
wide dealer networks. It's possible that
an independent dealer in your area sells
and installs motor-home packages com-
prised of components he has selected
from a variety of dish and electronics
manufacturers.)

Installation

Lightweight, bumper-mounted man-
ual systems are tailor-made for the do-
it-yourself installer, Assembly’'s no

Gillette Atra Plus.

An incredible advance in Gillette shaving smoothness.

Take aclose look at new Atra Plus. See how it's designed t y

you a new feeling of smoothness.
The Lubra-smooth™ strip,
Built right into the cartridge, this e;c.)yswe’ fiDJeldsss lubricants

W onevery stroke. For ashave t

/

ably and smoothly,

By iseofcerm for smoaothness, Atra Plus
__ar&ﬂﬂ'!‘ﬁp closeness you've come fo expect With
In blades and a pivoting head. Look for new Atra

Plus cartridges that fit all Atra® razors or new Atra Plus
razor sets. Afra Plus, for the new feeling of smoothness
you can only get from Gillefte.

| Gillette.The Essence of Shaving.




tougher than putting a ski or bike rack
on your car. Roof installations are an-
other matter—but you can trim about
$500 off the cost of a rooftop system by
doing the installation yourself,

Mounting a dish on the roof of a
motor home isn't 8 one-man job, A 6-
foot dish system using Aimsat gear
weighs 250 pounds. TravelSat's weighs
115 pounds. Materials account for the
difference: Aimsat's dish is constructad
of fiberglass while TravelSat's is made
of aluminum mesh.

Installing a rooftop satellite system is
an all-day job. Figure at least two hours
for dish assembly alone if it's a mash
antenna you must construct from
grapefruit-like sections. Another three
hours will be spent in securing the dish
and the motor assembly to the roof.

Although manufacturers supply the
basic hardware you'll need to attach the
dish and rotating mechanism to your
motor home's roof, some suggest instal-
lation procedures that go a bit further.
The best (read “‘safest”) installations
call for a pair of aluminum bars, bolted
to the roof as mounting channels for
vour dish. The bars help distribute the
weight and stress more evenly than
would be the case if you bolted the dish
assembly directly to the roof.

This is very sound advice, when you
consider that a dish assembly can

weigh as much as 250 pounds, and will
be transported at highway speeds. In
fact, some dish and motor home manu-
facturers say this type of reinforcement
is a must for motor homes built before
1982, and for certain pull trailers. The
aluminum mounting channels aren’t
supplied with the dish package, but you

installation and deployment ks the
strong suit of lightweight, manually sighted
bumper-mount dishes. 5o ks price.

can buy them from satellite dish and
recreational wvehicle dealers. By the
way, never attempt to drive your motor
home with the dish in anything but the
storage position. Even a mesh antenna
reacts to wind loading like a solid object
at speeds over 30 mph. For this reason,
all roof-mount dishes collapse flat to the
motor home roof,

Tuning-in the heavens

Once your satellite dish is on-line and
in the field, scooping the signals from
different satellites can make you feal
like a starship navigator. For the roving
vacationer who is potentially in differ-
ent territory every evening, an old-
fashioned compass broken down into 1°
increments is 8 Necessary item.

Actual sighting proceduras vary ac-
cording to the type of equipment you've
installed, but the drill required of roof-
mount Aimsat users is typical.

To locate a specific satellite you must
first take the compass heading of the
motorhome dish, and add 160°. Next,
add the magnetic deviation for your
location, as described in the manufac-
turer's viewing guide. (If the total is
more than 360°, subtract 360°.) This is
the number you'll punch into the actua-
tor keyboard—the actuator and dish
motor do the rest. If your dish is of the
bumper-mount, manually sighted type,
you'll get some exercise that you might
find welcome after a long drive.

If youre willing to live with the
smaller but ample selection of program-
ming from the higher-powered satel-
lites, there are plenty of accessories
available to bring the picture to your
living room television. With a bit of
planning, you can tum a one-dish TV
supper into a movable feast. ™

INEW LUBRA-SMOOTH " STRIP




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




“NOW

Pease Industries has just introduced the
first fully adjustable door-frame system
that will make door installations guick
and easy.

The do-it-yourself system features
unique screw-in fasteners called Jamb-
Jacks that are used instead of nails to
attach the door frame to the

rough opening. Alter position

ing the frame in the opening

insert a Jamb-Jlack in each of

the frame's sk prebored |
holes. Then, screw the JTamb :
Jacks into the rimmer studs |
Lising a ratchet wrench or an I
glectric drill, Mow, simply ad- |

just sach (astener, as neces I
sary, to-square up the frame | ¥

Jamb-Jacks are designed for
use on new construchon and
for remodeling old, out-of
sguare doorways |

Unigue Jamb-Jack fasteners [above, left) are used to attach the door frame to the rough
opening. Screw the fasteners to the studs with a ratchet wrench (above, right]

The perfect-fit door system

The adjusiable door system is avail-
able on Pease's Ever-Strait entry door
ling and Concept hinged patio doors.
For further information, you should
write 10 Pease Industries, 7100 Dixie
Highway, Fairfield. OH 45014, or call
toll-free 1-800-543-1180

Outdoor furniture kits

Cardinal's ready-to-assemble  hard-
ware kits provide an easy. affordable
way to build cutdoor furniture. Each kit
consists of a heavy-gauge tubular steel
frame and weather-resistant fasteners.
Frame parts have a durable baked-on
ename! finish to resist corrosion. Wood
parts are purchased separately.

POPULAR MECHANICS ® SEFTEMBER 1985

The patio bench and picnic table
{each about $30) shown are only two of
the 12 fumiture kits available. Other kit
pieces include a porch swing, serving
cart. end table, patio glider and a vari-
ety of benches and chairs

For information about outdoor furni-
ture kits available, contact Cardinal

Home Products, 5185 Richmond Rd..
Bedford Heights, OH 44146.

Double-duty saw
This new space-saving. folding hand
saw has two blades—aone for cutting
wood, the other for metal. A positive,
steel locking mechanism  holds the
blades securely during cutting opera-
tions. Both blades fold back imo the
ABS plastic handle when not in use,
making the tool only 6 in. long.

The folding saw (No. 0331) is avail-
able at hardware stores and
home centers for about

£15. Replacerment blades are available,
too. For more information, contact Fis-
kars Manufacturing Corp., Hand Tools
Div., 7811 W, Stewart Ave., Wausau,
W1 54401

Shop insurance

This maximum-protection face mask
($75) may be the most important piece
of equipment in your shop: It combines
a full-face shield with a dual-cartridge
respirator.

The shield offers eye protection from
flying wood and metal chips and irritat-

ing dust particles. The respirator pro-
tects against dangerous fumes and va-
pors produced by paint sprayers,
cleaning solvents and wood-finishing
products. The disposable cartridges
can be changed w offer maximum
protection for specific atmospheres.
Comtact HSC Corp., 107 E. Alexander
3t., Buchanan, Ml 49107 ™
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WORKSHOP
MINICOURSE

Using common wood glues

Modern glues for home workshop use have excellent
bonding gualities and are capable of making joints stronger
than the wood itself, But for good results, you must select
the right glue for the job and use it properly,

Commaon ready-to-use glues that come in plastic squeeze
bottles include polyvinyl resin {(white), aliphatic resin (yel-
low) and hide glues. White glue is suitable for use on most
porous materials including wood, paper, cloth and cork
Yellow glue is specifically formulated for joining wood. The
| latter penetrates deeper into the fibers, resulting in a

stronger bond, and it will not gum up from heat caused by
sanding or sawing. Both types set in 10 to 15 minutes.
For large or complex assemblies. however. a quick-
setting glue could prove disastrous—it could dry on some
| parts before they are clamped together, For these situa-
tions. hide glue is the answer. It sets much slower and it has
good gap-filling properties. which makes it a good choice
for joints that are less than perfectly mated or where a
loose-fitting joint is necessary to facilitate assembly,

Plastic resin is a powdered glue that is mixed with water
for use. It's very strong and highly water resistant. But
when waterproof glue is required, resorcinol resin glue is
| the proper choice. It comes in two parts. a powdered
c_.a:a]y:,; and a ligquid resin. It's strong and it's an excellent
gap filler —Rosario Capatosio

|U!¢hitl!ghnonrargemﬂlﬂmnf Because end grain absorbs glue like a Malmmmmmm_
long set time. Squeeze out glue, then spread  sponge, apply two coats. Let the firstsink in - because a chemical reaction between glue
evenly with brush or wood scrap. and apply the second before first sets. and metal will cause a dark stain In wood. |

mmmmtﬂmmkgemala To remove glue squeeze-out from joint, mmmwmmmw
indicates too much clamp pressure, result-  allow glue to set until surface is dry but still over large areas. Applicators are
ng in a weak, glue-starved joint. pliable, then shave off with sharp chisel. mmmlmfwmqrm
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When the Big Q flows, America goes.

This pick-up runs, or Fis
Son doesn't. Dad says de
on number one. 5o we unfj.' use
Quaker State. Its unique formula
starts with Pennsylvania Grade
Crude. Dad =ays alwavs buy quality.
The Big (0's stable viscosity keeps
the oil flowing and protecting,
Dad says there's no substitute for
quality. Dad’sa great partner.
And so is Quaker State.

uaker State.
The Big Q stands for quality.
Always has. Always will.




CDs GO CRUISI

The latest miniaturized Compact Disc
players can go just about anywhere.
Even for a blast down the freeway.

ant a Compact Disc player that will give you

digital sound at home or on the road? For about

%30 in parts, you can adapt Sony's D-5 or the
Technics SL-XP7 to your car stereo system.

Each player is a model of portability, measuring about &
in. square and less than 1% in. high. Selling below $300,
half the price of car CD players, they're also a frugal way of
getting a CD player into your car's sound system.

Versatility is built into these tiny laser audio players. Both
run on household wiring to play through home hi-fi
systems. Optional carrying cases with batteries provide for
headphone listening on the go.

It's the headphone jack and battery connection that let
you adapt the D-5 and SL-XP7 for highway hi-fi. Neither
player was specifically designed for permanent installation
in automobiles. They lack the thermal protection circuits
and heavy-duty shock absorbers of specialized in-dash CD

y

models twice their price. But for temporary, removable
hookups, Sony and Technics offer optional adapters that let
you power the portable CDs from your car's cigaret lighter.
The procedure is similar to the way yesteryear's underdash
B-track and cassotte players were installed.
How you connect a portable CD player to your car's sound
systemn will depend on the type of gear already installed. If
you've already got a radio/cas-
(Plaase turn o pagoe 58)

shown anly slightly smaller
than actual size. Technics SL-XP7,
above, Is only twice as large as this photo.

BY FRANK VIZARD
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Whatisit?

(Here is a Little Clue.)

It Counts & Sorts 200 Mixed
Coms in 60 Seconds Flat!

Important Notice
In run-a-way promotions like this we
have mmm-uwluununnmm
Even though we have ordersd one million
units, generally our customers will order,
two, three, five and even 10 units a1 a time.
hﬂlmﬂll'mmmlﬂﬂﬂﬁd
“Tha Coln Sorter” for yourssll,
birthdays, or Chrisimas that you
place your order now. 'We will rlnill
your order, or orders, will be filled, up to 10
units par address, for the nexi 30 days only.
After that it Is on a firet come first serve
basis. Pleasa place your order today o
avold the rush.
All coln gorters are individusily boxed 1o
make It sasy for shipment to your frlends or

ralatives whao live oul of stats.

Toss in all your loose change al
the top of The unil.

As ihe pennies, nickels, dimes,
quarters and half dollars start 1o
flow down the shool they will

amazingly take different roulas,

The coin sorer then responds
with 100% accuracy and each
and every codn s put into its

Chack these fantastic features.

a Counts & Sorts Thousands of coins Quickly.

& Separates Pennies, nickels, dimes, Quarters,
half-dollars and even Susan B, Anthany Dollars.

Coin rollar at the botiom speeds coin wrapping
Adjustable stand makes counling easy and anjoyvable.
Made out of rugged high |mpac| plastic (ke your
lelephone.) Measures 28" Long X 6% Wide

Comes with § Year Warranty

To Order By Phone Gal1 Toll-Free
1-800-528-6050 Ext. 218

24 Hours A Day, 7 Days A Week, “We're open Sundays.”

proper lubs.

Over TWO
Feet Long

100%:
Guarantes
of Satigfaction
You must ba 100%
satisfied, or return
your ofder fof &
ml.lﬂ refund, ..
including shipping
and handling.
Mol Sold in Stores)

n Made in America
=R
'3

Ll Cain Sorters at $8 each plus $3 shipping only w|1h 1hE

Do you know how much loose change you have laying
around the house right now? It may be in old colles cans,
Jelly jars, in the back of your bedroom chester drawers, or
who knows where. Well I'll tell you, | didn't know and |
was completely amazed o find that | had over 5150
dollars just laying around thal | was too lazy (o count.

Bul mow, life |5 a lot easier with "The Coin Sorter.”'
Instead of spending my enlire Sunday aflernoon counting
and sorting change. | do il all in minutes just after | come
home from work at night
Here's How It Works

To use the coin sorter, you simply place a handful of
mixed coins at the top of the unit, As the pennies, nickels,
dimes, guariers and hall dollars start to llow down tha
shool they will amazingly take different roules. The cain
sorter then responds with 100% accuracy and each and
eveny coin is pul inlo its proper tube. Il even goes 30 far as
io separate your Susan B. Anthony Dollars from your 25°
Quarters.

The Coin Sorter is a revoluticnary way of saving you
rours of time separating, counting and wrapping coins (o
lake 1o the bank,

We Were Impressed

Quite frankly, we were so impressed with the coin
sorter that we gave the manufacturer an order lor ane
million units, We lell with major purchasing power wea
could pass along the savings 10 you. The manufaciurers
suggested retall price of 3$34.95 was 100 high. S0 we
dacided to offer it 1o you Tor $9 while thay last

Suggested Retail Price
$34.95

Our New Low Price

plus §3.00
shipping and
handling for
wach coin
sorier you arg
onderkng

Heavy-Duty Rugged Construction
Each Gain Sorter carrles a Five year warranty plus a full
money-back guarantes including shipping charga.
M.EP |nc. 1985

[ ——— E,xpruss Uldﬂr | 3+ | j | [———————— -1

i le Start Products ™ |
100 Glann Drive ﬁ

|Depl. H-8, P.C. Box 139

i Sterling, Virginia 22170

Okay llike your price, Pleasesend me  ____

S — ——— —

| understanding that it | am not satistied, far any reason,
J vou will refund every cent of my money to me including |
| the shipping charge. |
i
I

|
I Cain Sortars Ordered: Amount Enclosed §

| Add 53 for shipning and handling for eack coin sorter vou are |
| FEGUCLIinE

|
I Name i
I Address {

Cl!y . 1
l Siale Zip —:

L—————_—_.—,—_—.——————rq—--—-




CDs GO CRUISIN'
(Continued from page 56)

sette player hooked up to a separate
outboard amplifier, you're in luck If
not, now's the time to add one—you'll
want extra power for a CD.

MNormally, your radio/cassette player
{head unit) is connected directly to the
amplifier. But when you add a CD
player, your amp has to know which of
the two music sources to amplify.

This is accomplished by rowuting the
output from the CD player and the head
unit to a selector switch or 4-pole dou-
ble-throw relay. The relay, in turn, is

wired directly to the amp. A toggle
switch for the relay, easily installed on
the dashboard, lets you choose either
CD or head unit for playback through
the amp and speakers. The relay and
toggle switch are inexpensive parts
available from Radio Shack and other
electronics stores.

Connecting your head unit to the
relay is easy enough: Simply disconnect
the head unit's wires from the amp and
connect them to the relay. A compli-
mentary set of cables running from the
relay marries the head unit to the amp.

The relay will provide for another set
of cables to route the sound from CD

For pickups, vans,
light trucks

Gas-a-just’'s Advantage
over aver
Gas-a-just Monroe Gabrizl Monroe Gabrisl
Gas pressure’ 280 psi* 100 psi* 200 psi® + 180% + A%
Greater pressure means guicker response.
Bore diameter 40.0mm 34 9mm 3 9mm + 14.6% = 14.6%
Larger diameter means more damping power,
Monolube s no no Gas-a-jusi
construction eliminates agration
Monotube construction eliminales agration for
better performance.
Plus these other Gas-a-just features: O-nng pigton seal, chromed piston rod and
patented divider pision mean befler performance. Sentered iron pision means greater
strength. Seamlass eve-rmg and cylinder mean greater durability
‘Gourca. Compeliive adverisng  “Approsimaiedy
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player to the amp. But to connect the
CD player to the relay, you'll need two
ACCesSOTieSs.

The first is a stereo cable with RCA
plugs. One end connects to the relay
permanently, the other is left hanging
under the dash so you can plug the CD
player in and out.

The second accessory is a stereo
signal splitter, sometimes called a Y-
adapter. One end has a stereo mini-plug
that attaches to the headphone jack on
the CD. The ather end has RCA-type
connectors. These mate with the under-
dash cable that runs to the relay.

The Y-adapters that come with the
Sony and Technics players have male
RCA plugs for connection to home hi-fi
systems. So if the relay cable is male
also, you'll need a double-ended female
adapter to make the match. For conve-
nience’'s sake, leave the mini-to-male
splitter at home and get a mini-to-
fernale for the car. This way you'll
eliminate excess connections, and you
can leave the cables behind when you
remove the CD player from the car.

Other connections

If your amplifier has separate input
for extra sound sources, you won't neead
the relay and switch to connect CD and
head unit to the amp. In this case,
simply use the CD player's ¥Y-splitter
(and extension cables, if needed) to
patch into the amp directly. But be
careful: Never run the CD and head unit
at the same time.

Also, make sure you take the output
from the CD player's headphone jack
when connecting to an amplifier. This
enables you to use the CD's volume
control to adjust sound levels. Mini-CD
players also have line-level output
jacks, for connection to a home hi-fi
system. You can use the line-level out-
puts in a car system—and dispense
with the relay/switcher setup—only if
you have a radio/cassette head unit with
auxiliary input jacks for external source
units.

Besides wolume, this type of head
unit lets you control the CD player’'s
tone, left-right balance and, in the case
of 4-speaker installations, front-rear
balance. (When connecting a CD player
directly to an amplifier you sacrifice
tone and balance control.) At this writ-
ing, Concord’'s HPL-520 offers input
jacks. Other manufacturers, notably
Jensen, Nakamichd and Soundstream,
plan to offer similar head units that
make it easy to patch in a CD player.

Where and how you place the mini-
CD player in your car depends on your
ingenuity. Ideally, you want to situate
the player to minimize movement,
shock and vibration. A homespun bed
made from foam rubber and cut to fit
the console or transmission hump
should do the trick nicely. ™
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EXPAND YOUR CAREER HORIZONS...
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SUSPENSION

A CENTURY OF PROGRESS

The battle to control wheel hop and shimmy led to
shock absorbers, then to computerized suspensions.

BY MORT SCHULTZ; lliustrations by Pat Ruggero

renowned British surgeon, who

had been knighted by Queen
Victoria, was convinced of a direct rela-
tionship between sound health and
driving a car. Dr. William Thomson's
observations were made in a 1801
edition of the Journal of Medicine:

“I have found my drives to improve
*The jolting which occurs when a motor
car is driven at fair speed conduces to
healthy agitation that acts on the liver.
This aids the peristaltic movements of
the bowels and promotes the perfor-
mance of their functions.”

Manufacturers of cars either didn't

Gas shocks combine pneumnatic and hydraulic damping.

SAGER EQUALIZING SPRING

read Sir Thomas's report or didn't care
for his views, because soon afterward
they began using shock absorbers to
suppress vehicular jolting.

Since early motor cars were limited to
much the same speed as carriages, leaf
springs for them could be made of the
right proportion to provide relatively
jolt-free rides. As roads were improved
and speeds shot up, a 1908 adition of
Automobile Engineering noted:
stiff to carry the load properly over the
small inequalities of ordinary roads,
they are too stiff to respond readily to

(Please tum to page 66)
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PROBLEM: Friction and wear cut thousands of scratches in the metal surfaces inside gvery car's engine.
Scratches leak power and rob you of compression and gas mileage

New Engine Restorer & Lubricant
restores power and gas mileage

VWhen added to oil, this amazing new product actually fills scratches
to seal power-robbing leaks with millions of microscopic,“soft-metal” particles

tiny, sharp metal fragments break
off and circulote inside yourcar's
engine, These fragments cut thou-
sands of scratches in metal surfaces
that “leak power"” and rob your engine
of compression and gas mileage.

n s moving metal parts rub together,

Shamp metal frogmenits cul thousands of
scrofches INShge your cor's engine

Mew ENGINE RESTORER & LUBRICANT
Is an exclusive, secret tormula that
was developed by a metallurgist He
discovered a wayto meld copper,
siiverand lead into tiny “soft-metal”
particles called * CSL. There are mil-
lions of these microscopic particles
Inevery can of New ENGINE
RESTORER & LUBRICANT These parti-
cles are blended in a guality lubri-
cantthat is compatible with all motor
oil products

You ood new ENGINE RESTORER &
LUBRPCANT to ot oil

As it circulotes inside your engine,
these tiny, soft C5L particles seek out
the scraiches caused by friction and
wear. The millions of microscopic
metal particles work to fill, pack and
sealthe damaged metal surfoces, re-
storing them to near-criginal condition.

SATISFACTION GUARANTEED, OR YOUR
MONEY BACK. = 4983 RESTORE, INC.

MNew ENGINE RESTORER & LUBRICANT
actually rebuilds metal surfaces,
which seals power robbing leaks. This
resfores comprassion and gives you
better gos mileage. Other tiny C5L
particles, which have not been
smoothed into scratches, work with
your engine oil to lubricate like mil-
lions of iny ball bearings even under

extreme temperatures and pressures.

’

C51 particles magnified thousands of
timis, show how scrofches are filed and sealed

New ENGINE RESTORER & LUBRICANT
will increase engine parformance to
a point where you can actually feel
the difference asyou drive. Engines
which have been disassembled
before and affer use, show how
scratched metal surfaces have been
filled and sealed.

New ENGINE RESTORER & LUBRICANT
is totally unique. No ordinary cil-

KET 11 FLOZ 13250l

addifive product contains the secret
formula of tiny C51 particles. New

ENGINE RESTORER & LUBRICANT is the only
product inthe world that works this way.

Matal surfoces are restored bo near
criginal condition

Mew ENGINE RESTORER & LUBRICANT
represents a breakthroughin “odd to
oil" technology that will improve the
way drivers care lor theircars
engines, It works effectively wherever
friction and wear cut scrafches in
metal surfaces, such as cylinder
walls, crankshatt and bearings.

New ENGIMNE RESTORER & LUBRICANT
is available inoformuloford, 6 and 8
cylindercars

AVAILABLE AT:

TRAK %AUTO

==TRemi
Pathmark

ZROSE"
maemmroomes Siilfys

1-B00-462-3561  (Michigan only}

IT REALLY WORKS!

if you have any questions after
reading this ad call us toll free at
1-800-222-2858
RESTORE, INC.

*CH Is e RESTORE. INC. frocemark for the miksro-
SCOpIC "sof-makal” paicles in fhis product which
conloin copper, siver and kead. Detributed by
RESTORE, INC _, Ft Louderdale, Fiorida 33308

ey 1 e - TR




Introducing the Bosch
There hasrn’'t beenabreak

but you canfeel the

Compared to all the changes in cars since their invention,
the spark plugs that help power those cars really haven’t
changed much at all.

That is,until now.

sy, [ntroducing Bosch Platinum Spark Plugs. They're
| q_ not just new plugs. They're t{w ultimate plugs.

They’ll outperform conventional copper-
core plugs by far. At 0 mph or flat-out, in high
temperatures or cold.

'That’s because the combination of platinum
and our new extended insulator design results ir

The 99.9% pure patimmcenter 2 lOWeT 1gMiitiON vOltage re

electrode plus our new extended insulator

design gives the Bosch Platinum plug a {_-] llirt‘ rr]f:l_]t E—lrld Ri.ri[ier‘_}]ea[

wider heat range than any copper plug.

And the effective gap between its electrode  TE [1gﬂ tl] da1n t}-[f_' CO S] l}E‘ I Or

g Ay AL
ol -"J; 5

and tip remains virtually unchanged

over the life of the plug. ni{:kel t_ha{_"s f{:}[__n-]( n

15 Robert Boswh Corpocation, Sales Groap
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Platinum Spark Plug.
throughlike thisin125years,
difference in seconds.

conventional spark plugs.
So at higher temperatures,
. : | o . where many plugs foul,

PLATINUM f\w g =0 the Bosch Platinum
A, o R T - A Spark Plugs merely burn

&) ) ES themselves clean.

At cold temperatures, where many
Flugs might miss, the new Bosch Platinum Spark Plugs deliver

ull power. Even with a weak battery.

You enjoy better starting and miss-free acceleration. Plus a
maintenance-free plug. And,because our new design affords the
spark better access to the fuel/air mixture, you save more fuel too.

Pick up a set today. There hasn't been  The Uttimate Spark Plug

E a ~ f = M l:)
a breakthrough like this in 125 years, but BOSCH

you can feel the difference in seconds.




SUSPENSION (Continued from page 52)

The first shock

The first recorded use of a crude
ghock absorber is the invention by ona
A. Gimmig in 1897. He attached rubber
blocks to the top of each leaf spring.

The first true shock absorbers werae
fitted to a racing bicycle in 1888 by a
Frenchman named J.M.M. Truffault.
The front fork was suspended on
springs, and incorporated a friction de-
vice that kept the bike from oscillating
constantly. In 1899, an American auto-
mobile enthusiast named Edward V.
Hartford saw one of Truffault's bhikes
win a marathon race at Versailles. Hart-
ford immediately recognized the auto-

b5

and by the next year Hartford had
outfitted an Oldsmaobile with a variation
of Truffault’s device. This first automo-
bile shock absorber consisted of a pair
of levers that were hinged together,
with a pad of rubber placed at the pivot
point. One of the lever arms was at-
tached to the frame, while the other
was bolted to the leaf spring.

A bolt placed at the hinge point could
be tightened or loosened to increase or
decrease the friction, providing a stiffer
or softer ride. The Truffault-Hartford
unit was, therefore, not only the first
automotive shock absorber, but the first

ji shock.

Hartford brought the car to America,
where he opened his own plant, the
Hartford Suspension Co., in Jersey City,
Mew Jersey. His first big contract came
from Alanson P. Brush, who instailed
shock absorbers along with front coil
springs on the 1906 Brush Runabout
{sea last month's Suspension, page 58).
The ride given by the car was called
"magnificent” in a critique written by
Hugh Dolnar for Cycle and Automaobile
Trade Journal.

From then on shock absorber designs
came fast and furfous. Among them:
B Gabriel Snubbers—This consisted of

a housing that contained a belt wound
into a coil. It was kept under tension by
a spring. The housing was fastened to
the frame and the outer end of tha belt
was attached to the axle to limit the
degree of rebound from a jolt.

Tha Gabriel Co. started operation in
1906 making accessory auto homs. The
founder, Claude H. Foster, named his
firm after the horn-toting angel Gabriel.
When the pushbutton horn came along
in 1914, it killed the Gabriel and all
other body-mounted homs. Foster
looked for a product to keep his compa-
ny in business and came across the
Snubber.

B Equalizing springs—Thesa were
auxiliary coil springs used in addition to
the'leaf spring. Since each spring had a
different harmonic frequency, they
tended to cancel out one another's oscil-
lations. But they also added to ride
harshness and soon fell out of favor.
B Air springs—Air springs combing
spring and shock ahsorbing action in
one unit and were often used without
metal springs. The first one was devel-
oped by Cowey Motor Works of Great
Britain in 1909. It was a cylinder that
could be filled with air from a bicycle
pump through a valve in the upper part
of the housing. Tha lower half of the
cylinder contained a diaphragm made
of rubber and cord which, because it
was surrounded by air, acted like a
pneumatic tire. Its main problem was
that it often lost air.

The newest air spring, developed by

Goodyear, is found on some late-model
Lincolns. Like the ones that have pre-
ceded them, these ride-on-air units are
more costly than conventional springs
and hydraulic shock absorbers.
B Hydraulic shock absorbers—M.
Houdaille of France gets credit for de-
signing the first workable hydraulic
shock absorber in 1908. Hydraulic
shocks damp spring oscillations by forc-
ing fluid through small passages. In the
popular tubular shock, a piston with
small orifices is attached to the chassis
and a cylindrical oil reservoir is at-
tached to the suspension or axle. As the
suspension moves up and down, the
piston is forced through the oil, resist-
ing the action of the spring.

One-way valves allow different ori-
fices to be used to control suspension
jounce and rebound. This is called a
double-acting shock. Tha latest wrinkle
is to add a chamber of compressibie gas
at one end of the fluid reservoir to
cushion the damping action.

Monroe built the first original equip-
ment hydraulic shocks for Hudson in
1933. By the lata 1930s the double-
acting tubular shock absorber became
common on cars made in the United
States. In Europe, lever-type hydraulic

(Please tum to page 74}
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Now you have the
opportunity to acquire...

THE STATUE
OF
LIBERTY

PEWTER SCULPTURE

Fully clad in copper from the actual
Statue of Liberty

The Danbury Mint is proud to offer a magnificent pewter sculp-
ture of the Statue of Liberty, entirely clad in copper from the
actual Statue in New York harbor! Indeed, a collectible of such
meaning, beauty and interest may never come your way again.

Commemorating the 100th anniversary of the world’s
most famous symbol of freedom and liberty
In 1886, President Grover Cleveland dedicated the Statue of Liber-
ty, a gift from France honoring our democratic traditions, Today, the
Statue of Liberty is being restored, In 1986, her centennial, she will
be rededicated. The Danbury Mint is offering this beautiful sculp-
ture in honor of this historic occasion,

Fully clad in copper from the
actual Statue of Liberty

As the Statue of Liberty is refurbished, some of the copper must be
removed. This has been made available to the Danbury Mint, and is
being incorporated into each sculpture. Each will be fully clad in
copper which until very recently was part of the Statue of Liberty in
New York harbor! Moreover, the copper will be finished to replicate
the weathered green patina of the venerable Lady.

Handcrafted with precision in American pewter
Each sculpture is meticulously crafied from rich American pewter,
unsurpassed in its dignity. No other metal could have imparted to
this sculpture the same noble bearing and stateliness,

Your purchase contributes to the

Statue of Liberty's restoration
You'll be pleased to know that a percentage of the sculpture’s pur-
chase price will be contributed to the Statue of Liberty — Ellis Island
Foundation, Inc. Consequently, your purchase contributes to the
Statue of Liberty's restoration. Accompanying your sculpture will
be a Certificate of Authentic Materials, signed by Lee A. lacocea,
the Foundation's chairman.

A meaningful
and unigue heirloom

The original issue price of The Sratue
af Liberty Pewter Sculpture — com-
plete with hardwood pedestal — is
%150. This is an exceptional value
when you consider that its authentic
copper could make it irreplaceable in
the years to come.

You will always be remembered
for bringing this magnificent heirloom
into your family. Don’t miss this once
in a lifetime opportunity, send in your
reservation today!

———— e e e e e e e E— E— ——

e e e e e e e « FAESE BYATION APPLICATION

The Danbury Mint
47 Richards Avenoe
P.O. Box 5245

Norwalk, Conn, 06847

THE STATUE
OF LIBERTY
PEWTER SCULPTURE
Plesse nccept my reservation for The Starue of Liberty Pewrer Seulpture, a
pewter sculpture of the Statue of Liberty, clad in copper from the actual

Statue. The sculpture comes with a hardwood pedestal at no extra charge

I need send no money nosy, T will pay for the sculpture in four convenient
monthly installments of 33750 cach, the first bemg billed before shipment of
my sculpture, If] am not satisfied, | may return my sculpture within thirty days
for & replacement or refund.

Please retarn by

Movember 30, 1985,

Mame

Address

ity Suane g
1 Check here if vou want easch installment charged to vour
CVISA [ MasterCard

Crwilit Card Mo Exparaiiom Date

Signalure
AlTow eight 1o twelve weeks afier paverent for shipment,



The only tools required...
ur hands.

—
For the first ime, satellite television is simple...and inexpensive. Thanks to Littde Wil, the new five It dish system from Wilson.
It's small. And it's tough — precision spun and shaped to give you reception so good even the experts are stunned.

Installed in minutes

Little Wil sets up In just minutes with ‘
no professional installation required. Without B
any of the costs that make other satellite el STRONG Progmmming
systems so expensive. And Litthe Wil hooks -
directly into the YM 450 Commercial Grade Receiver i ; Mow you can enjoy dozens of channels
for the best reception possible. See how Little Wil from Lg=" avallable for your viewing pleasure, news,
Wilson has made satellite TV simple and affordable weather, music, and movies, You'll also
...at your Authorized Wilson Satellite Dealer. - receive specialty, adult, ethnic, childrens
— and religious programming. Of course,
o you can watch conventional TV, too. But,
_ you'll see it in a new way you've never before
B hﬂﬂ g'f-.. o ' experienced. You'll be watching the live
o - Sy % “feeds" just as the local stations do. And
Ve I sometimes what happens just before or after
% i = the actual program is more entertaining

: .' than the show itselfl

Call Toll-Free

[ J
1-800-338-DISH
or {T02) 458-0144
Copyright | 584, Wilson Microwave Systema, Inc, One Sunset WH}FHmm NV 89015

Microwave Systems, Inc.

Wilson is the world"s largest manufacturer of complete satellite systerns. Wiison s solely pledged to our customers
complete satisfaction with outstanding sateliite televishon entertainment,




TECHNOLOGY

UPDATE 9/35

The initial success of Ameri-
ca's Shuttie program  has
spawned similar efforts in
France and the USSR, Whila
both projects are anly in plan-
ning of test phases, both
counings ."]i'E‘.'r'tlj'-,' EMVISION WS-
ing & returnaiie venicle within
the next 10 years

A Soviet protolype 1s report-
ed under constructian, When
complete, the vehicle 1s ex-

at right (foreground). The ac
fual T1-ton Kosmos 1614
space plane s shown (black
and white reconnaissance
photo below) during a recov-
ery mission in the Black Sea
According 1o spokesman
Roald Sagdeyev, head of the
Moscow Space Institute, the
Kosmos flights will determine
profitability of a reusable sys-
e Al present, Sagdeyev
says, reusable shulfles are
not profitable. Bul the Soviets
are watching the Amencan
Shuttle program in hopes of
bullding on what NASA is
leaming from experience
The proposad French vehi-
cle, a delta-winged Hermes
is a 50- to 60-loot returnable

craft (a mock-up Is- shown at
right, above the Russian mod-
el). The French expect o use
Hermes for high-orbit transier

Recon shows Soviet
ship recovering space plane.

of crews and supples [0
manned space stabons and
in-orbit servicing of platforms
and satellites. The French are
0N s:cjer:nq WO dﬂsit_:]l‘:&
both similar to NASA's orbiter
With the success of both pro-

bital space wil amount to
nothing mare than a ferry ride

POPULAR MECHANICS = SEFTEMEER

grams, travel and work in or- |
| the expenment will show the

Space ferries for the 1990s

3M, GM share

General Motors will use 3M
Comp.'s Chemical Reachon
Chamber to test the effects of
miCrogravity on nylon produc-
tion dunng a Shuttle flight in
Movember, GM scientists say

effect of crystal structure on
ihe wear-resistance and elas-
ticity of nylon, which is impor-
fant to automoiive Compo-
nents, Also, 3M will use the
electncally heated chamber
to continue crystal growth ex-
penments Degurn aboard a

Shuttle flight last fall. Above
2M researchers place G-ex
penment chamber in a sall-
contamed canister




tunnel

In 1988, travelers between Ja-
pan's northernmost island of
Hokkaido and the main island
of Honshu will span the 33
mile gulf of open ocean using
the world's longest underwa-
ter tube, the Seikan tunnel. A

complieted portion of the tun-
nel is shown in the photo at
right. Vehicles and passen-
gers will board bullet frains
and speed lo their desting-
tions, avoiding the storm-
plagued ferry service above.
The trip will take one-third the
time. Honmzontal lubes  will
connect the main tunnel with
a senvice tunnel (ilustration
above) for emergency repairs
or evacuation. Construchion

began on the unnel 21 years
ago, boning through fracture-
prone rock called tuff,

Sound magic
Sonic waves can move or |iff
things, and Cal Tech jet pro-
pulsion researcher  Taylor
Wang has devised a sound
chamber which amplifies and
directs sound to lift light ob-
jects. The fulure is unlimited,
says Wang. Acouslic levita-
lion in space can move ob-
jects and mix chemicals. On
earth, | may generate heal

PM ILLUISTRATICN BY ED VALIGLRSKY

Laser aids
in fusion

Uiniversity of Rochester scien-
tists' attempts to create a fu-
sion reaction using an infra-
red laser beam proved
fruifless until frequency con-
verters (below, nght) were
employed to boost the energy
of the 24-beam laser array
(bottom) to ultraviolet wave-
lengths. The full energy of the
beams was focused on a tar-
get pellet (photo right) and a
successful  fusion  reaction
was initiated.

Forecast:
light trickle

Farmers can save miles of
pipes and conserve water us-
ing the computerized, solar-
driven Traveling Trickle Irriga-
tion Systemn (TTIS), The
system uses a laser guidance
mechanism to guide the TTIS
towers bemween the crop
rows. In addition, solar cells
provide power for moving the
TTIS over the fields. Infrared
thermometers, traveling atop
the TTIS towers, are used lo
calculate the crop’'s exact wa-
ter needs and are proving
valuable in the Southiwest

POPULAR MECHANICS ® SEFTEMBER 1985




Sh! 707
at work

In arcler 1o meet Federal Avia-
lion Administration noise re-
quirements, Tracor Awiation
devised a kit for aircraft oper-

Energy-wise
windows

The Solar Energy Hesearch
Institute has developed a win-

ators that serves as a muffier
tor the Boeing 707, The noise
reduction kit is made up of
parts coated with sound-ab-
sorbing DynaRohr, A nose in-
let extender adds 14 inchesto
the engine cowling. The inner
barrel, thrust reverser and fan
reverser are replaced with
coated components

dow which tums opagque
when low-voltage current 15
passed over the semiconduc-
tor-coaled panes. This elec-
trochromic window screens
suniight and traps heat. it can
cut heating and cooling costs
by 25 percent

RITCHEY-CHRETIEN
TELESCOPE

RADHATIVE COOLER
. \D(Dﬂﬂ ASSEMBELY

* ALIGNMENT AND
¥ rocus mecHanisms,
INCHWORM

PHOTOGRAPHY

Mapping earth [£

The: photo at right may look
like an amoeba, but its actual-
Iy & high-altitude, mullispec-
trum image of Death Valley,

California. It was produced by |

Hughes Aircraft's thematic
mapper on board the Land-
sat-D satellite orbiting al 438
miles. The mapper is protect-
ed from sunlight by thermal
blankets and a radiative cool-
er. A scan mirmor coliects re-
flected light and thermal ener-
gy through a sun-shaded
opening. I's: reflected 1o a

lelescope

Ritchey-Chrelien
directly onto the prime focal
plane and through a 2-mirror

reflective  relay onto  the
cooled focal plane. A detector
then converts and amplifies
the low-level electrical signals
for transmission o the
ground.

Less work
for robot

As robot tasks become more
intricate, s0 does the need 10
measure perlormance and
accuracy. The MNational Bu-
reau of Standards believes it
has an answer with its 3-D
laser tracking system. A
tracking mirror and laser
source rolale on a tnpod o
keep the laser trained on a
target mirror attached to the
robot wrist. A computer mea-
sures vanations in movement,
The device gives almost hu-
man accuracy (o the move-
ment of a robot arm,

High-tech
dance floor

Brookhaven National Labora-
tory's new polarized-beam
neutron spectrometer doesn't
have feet, but it can dance on
a film of air measuring less
than a thousandth of an inch.
The spectrometer consists of
four massive  machines
(above) that must be posi-
tioned relative to each other
and onented with respect to
an incoming neutron beam

frorn  Brookhaven National
Laboratory's High-Flux Beam
Reactor

To align the spectrometer
elements, a sheet of air is
blown under pressure be-
tween element air pads and
the epoxy-based floor. A la-
ser-sensing,  computer-con-
trolled molor precisely posi-
tions the machines. The
increased precision s ex-
pected to yield data on the
physical properties of
matter previously be-
ieved unobtainable.

Laser
‘bullets’

Soldiers practicing with blank
ammuniticn don't have to pre-
tend when they're hit—they
know it. Their rifles fire harm-
less laser beams to simulate
live ammunition. Sensors on
their uniforms beep if a hit is
scored. The training aid was
developed by Loral Electro-
Optical Systems of Pasade-
na. California. ...
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MILITARY
Missile

How do you protect your mis-

siles from enemy attack? In-

stead of storing them in fixed
silos, you keep moving them
around in mobile launchers
g0 the enemy never Knows

exaclly where they are. Al left,
above, is a joint Boeing/
Goodyear concept for a low-
slung, tractor-drawn launcher
capable of operating over
rough terrain,

To fire the missile, the
launcher is raised hydraulical-
Iy to a vertical position, Mot to
be outdone, the Russians are
developing a similar wheeled
launcher (right).

The Phantom
strikes again

The 25-year-old McDonnell

Douglas F-4 Phantom fighter
has proved so rugged and |
reliable that it's now about to |
get a facelift that could extend |
its operational life well into the | |
next century,

To be called the Super
Phantom, it will, in the next
two years, get more powerful
engines and advanced avion-

2

West Gemmnany is improving
the combat efficiency of its F-
4F Phantoms with Hughes'
APG-65 radar system, APG-
65, in the nose of the F-4F

Red hot

The Russians are aboul 1o
field a potent new attack heli-
copter, according to U S, De-
fense  Deparment  intelli-
gence reports. Known as the
Mi-28 Havoc, it has an unusu-
al 5-bladed rotor and a laser
guidance system for deliver-

above, is an all-weather sen-
sor designed lo incorporate
air-to-air and  air-to-surface
features. It will provide look-
down/shoot-down  capability

as well as the ability o track
10 targets at once, displaying
eighl. The upgrade will keep
the F-4F in service lo the end
of the century

point accuracy. In size, speed
and striking power, il is be-
ieved to be comparable to
our own Hughes AH-G4A
Apache helicopter, making it |
4 deadly adversary.

Like the Apache, the Havoc
is powered by twin turbines
and has a 2-man, tandem
cockpit with stepped seals so
the gunner in back can see

" SI.YSHIF 600 , '

Blimp boat

When this British coastal pa-
trol blimp wants to search a
vessel or rescue a shipwreck
vietim, it doesn't have to call
for help. Hidden under the

gondola is a small, fasl
speedboat that can be low-
ered into the water quickly
Developed by Airship Indus-
tries of London, the system is

ics, as shown above, | ing antitank missiles with pin- | over the pilot under study by the U.S. Navy,
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Why is a B-52 bomber being
backed onto a 118-foot-high
trestle? It's about to be bom-
barded by S-million-volt
charges o simulate the elec-
tromagnetic pulses that are
generated by high-altitude
nuclear blasts

From these tesls, Air Force
scientisls can better tell how
to protect the bomber's deli-
cate electronic equipment
from the hammiul effects of
such biasts. The wood Irestle,
which is said 1o be the larges!
ever built, is necessary 1o iso-
late the bomber from ground
interference that might affect
the test results

Giant
reflections

The trend loward larger tele-
scopes has fostered a need
for larger mirrors. University of
Arizona researchers are de-
veloping spinning-oven tech-
nigues o accommodate the
optical giants. One (right,
top). fuses miror sections. A
second (bottom), melts mirnor
blanks into a paraboloid sur-
face Inexpensive telescopes
betwean 1510 25 meters may
be the result.

Backlash and jerking
movements have limit-
ed robotic arm usaful-
ness. Bul a gearless,

direct-drive robot, developed

at MIT, is faster and more
flexible than ils predecessors

It has no transmission at the

joint shafl, uses friction cou-

pling found in many video
recorders and  eliminates
geanng between the motor
and load. The friction joint

| permits performance of preci-

sion tasks and will improve
weziding and product transfer.
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Mational Bureau of Standards
researchiers are using re-
duced-current lightning bolts
lo test power utility response
lo lightning and power
surges. Test materials are
connected to a standard light-
ning generator. Transient volt-
age simulates a lightning
striker and special instruments
measure the surge effect
Such testing may eliminate
blackouls and brownouts

Smoothing
vibrations

Large mechanical robotic
structures are subject to vi-
brations which may cause in-
accurate couplings or affect
intricate operations. MIT re-
searcher James Hubbard Jr

has developed a piezoelac
tric polymer filmm which will |
produce a spatially wuniform
bending movement. It has
been lested on a scale-model
satellite (above) al MIT. Hub-
bard’'s dampener will be use-
ful ;mn robot arms used in
space and aircraft and satel-
lite construction T




Onlya

smart window can

tell the difference between
sunlight {(which is free) and the
heat that warms your home

Usi
by PPG, The Intelligent Window
lets in sunlight, but a ial

Sun

coating bounces heat

(which is expen-
ﬁit;;e;}. But i
t's exa
».;rhaifl The

ntelligent
Window
does.

te® coated glass

k into

your room. So the money that

vou spend on home heating

doesn't, well, fly out the window.
The Intelligent Window helps

keep the color in your carpets

and curtains from fading, too.

So you save because your

furnishi

(which aren't

cheap, either) last longer.
that adds up to some very
intelligent savings in your

home budget.

SAVE ON THE BROCHURE,
TOO-IT'S FREE.

We'll tell
Intelligent
Sungate coated glass
Just complete and mai
this coupon.

TO: The Intelligent Window™
Sungate® Glass Marketing Group
Png?ndusmﬁ. Inc.

PO. Box 8727, Harrisburg, PA 17105

Yes. | want to know about the m

saving advantages of The Intelligent
window that's made with
Sungate coated glass by PPG.

Window — the

MName

all about The
indow, made from

PPG.
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resembled the Hartford friction shock,
but used hydraulic fluid instead of a
friction pad.

B MacPherson struts—With the advent
of front-wheel-drive cars, manufactur-
ers in the 1970s and ‘80s started using
MacPherson struts. MacPherson, a GM
engineer, developed this unit in the
19680s. It combines the coil spring,
hydraulic shock absorber and upper
suspension arm into a single compact
device. The main advantage is that it
allows the necessary space for position-
ing the front-drive transaxle,

hawve shocks that be the driver. Nissan's computerized
mmn:‘mmmc:umlgmmm‘m

struts with shock valving that can be
adjusted from soft to firm by electric
motors while the car is moving. The
driver has a choice of three settings, but
a signal from the speedometer usually
overrides the manual control at high-
way speeds to set the shocks on firm.

The Nissan Maxima sold in Japan has
electronically controlled shocks that
automatically provide a soft, medium or
firm ride depending upon road condi-
tions, speed and driving style. A sonar
unit under the bumper monitors the
road surface, while other sensors check
speed, acceleration, steering angle and
brake use.

Data are fed to a central processing
unit that decides if you are driving
gently or aggressively, then activates
shafts in the shock absorbers that alter
the size of fluid passages.

The Lotus Active Suspension System
does away with springs and shock ab-

- sorbers altogether, Eighteen motion-

sensing transducers send data to four

jounce and bump, and valves in the
rams adjust the ride accordingly. These
valves can change position as much as
250 times per second.

The Lotus system has the uncanny
ability to keep a car level in a tight turn
or even bank it toward the inside of the
turn, rather than leaning to the outside
as other cars do. ™
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IF YOU CAN DRIVE IT, AUTOLITE
MAKES A COPPER PLUG FORIT.

England is a country renowned for
building unusual cars.

But, even there, this one raises a few
eyebrows.

It's the Aston Martin Lagonda Bulldog,
and it's propelled by an extremely modern,
highly-efficient engine.Which, like all modern,
high-revving engines, whether British,
Japanese, or German, can develop a problem.
If you use the wrong kind of spark plug.

When you do a lot of short trips, ordinary
plugs can develop something called “carbon
fouling.” This means that carbon can build up
at the spark plug tips and cause misfiring, or
even prevent the engine from starting at all.
The answer? Autolite copper spark plugs.
Autolite makes plugs for today’s smaller
engines that not only have copper in the
center electrode, but they also have a longer
insulator, to help burn off carbon fast.

And they also have something no other
major American-made plug has.

Copper either in the seal or the gasket,
because it does a great job of conducting
heat and electricity.

The result is a plug that helps cars like
this Aston Martin perform as beautifully and
efficiently as they were designed to.

A plug that will perform equally well in
your car.

Autolite copper spark plug.

Autolite Division, Providence, Rhode
Island 02916.

auoie R

IF AUTOLITE’S ON IT, THERE’S COPPER IN IT.

@”.IED Automotive
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Toronado for ‘86 echoes the
hidden headlights and horizontal-
bar grille of the original '66 model.

attack on the imports by Detroit. Engineers, com-

puters and even robots have been recruited to join
the battle on many fronts, from improved engine perfor-
mance, ride and handling to European-style aero head-
lights and even electronic gadgetry that out-techs the
Japanese. We've got the latest efforts from Buick, Oldsmo-
bile and Chrysler to report on this month. Next month
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The year 1986 will signal a full-scale technology

we'll check in with the other U.5. companies and go into
the technical highlights in more depth.

General Motors rolls into 1986 with two entirely redone
car lines: the E-car and the H-car. E-cars include the Buick
Riviera, Olds Toronado and Cadillac Eldorado specialty
coupes. The new H-cars are front-wheel-drive replace-
ments for the Buick LeSabre and Olds Deita B8 family
sedans and coupes.
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GM's E-cars

Buick's chief engineer, Dave Sharpe,
told us the new Riviera iz aimed at
America’s young technotypes and, with
that target in sight, will take Buick into
the 1980s. Same holds for the Toronado
and Eldorado.

All three of the 1986 E-cars weigh
600 to 700 pounds less than the "BS
models they replace and use a 3.8-liter
V& with Bosch port fuel injection,
mounted transversely. The
old Toronado and Eldorado
had longitudinal engine
placement.

Driving the front wheels
through a 440-T4 overdrive
automatic transaxle, the E-
car VB rests in a B-point,
rubber-bushed front sub-
frame. The engine-mounting
system includes a single tele-
scopic shock absorber acting
as one of the engine sup-
ports, all of which helps iso-
late powertrain noise and vi-
bration from the passenger
compartment.

Tha three new E-cars also |
boast 4-wheel disc brakes, s
tripod inner and Rzeppa out-
er joints for the fwd axle
shafts, fully independent

a

Toronado |

rear suspensions, plus a single trans-
verse fiberglass rear spring, similar to
the Corvetta's.

GM will offer several different sus-
pension levels in various car lines this
year—some standard, some optional.
For example, the Toronado and T-Typa
Riviera use Level III (F-41 and FE-3)
suspension and steering components.
Lewvel Il includes 215/60R15 Eagle GT
tires on alloy wheels, firmer front strut

NS e

Main difference between the Bulck Riviera |above| and Oids
previous page| is the front end. Both have new low-
profile headlights, but the Bulck's are out In the open.

valving, heavy-duty Delco rear shocks,
heftier front and rear stabilizer bars,
and more power steering feel.

Level II, meanwhile, uses 14-inch
wheels and goes one notch softer on all
the above items. And the Level [ sus-
pension gives a traditionally smooth
boulevard ride. Each division develops
its own suspension levels independent-
Iy of the other divisions.

According to Olds and Buick chief
enginears, the Level Il pack-
age results in .88g and .B5g
lateral acceleration capabili-
ties for the '86 Toronado and
Riviera, respectively. We
drove Toronado and the T-
Type Riv prototypes in Arizo-
na with Level Il suspensions
and found both amazingly
responsive and stable in
high-speed turns.

There was almost no body
roll and wvery predictable,
controllable breakaway on
gravel surfaces. On pave-
ment, it's hard to make the
tires lose their grip at all
These are tenacious, fine-

r 8 handling automobiles. And
most surprising of all, the
Level III suspension still
gives a comfortable and not
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particularly jiggly ride. The E-car’'s 0-to-
60 capability runs in tha 10- to 11-
second range. With 142 hp and 200
ft./lb. of torgque on tap, the 4-speed
automatic gives spirited though not
overwhelming performance. EFA fuel
mileage figures beat last year's by an
average of 4 mpg. A 5-speed manual
transaxle built under license from the
German firm Gertrag will be available
later in the model run not only at Buick
and Olds, but on many Pontiac sports
models, too, including Fiero, Grand Am
and Sunbird Turbo.

TV dash display

The '86 Riviera comes standard with
an interesting touch-sensitive CRT
screen on the instrument panel. CRT
stands for cathode ray tube, and Buick's
in-dash screen is basically like those on
office computers. The CRT lets you
choose from six main computer menus
plus ovar 30 pages of sub-menus. The
whaole system replaces 120 convention-
al switches and buttons that would exist
otherwise. By simply touching the prop-
er readout on the screen, you can con-
trol not only every function of the stan-
dard Delco sound system but also
interior temperature, two trip comput-
ers, and the car's diagnostic functicns.

The CRT is great fun to play with and
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Chirysier s biggest change for ‘86 is in
the Laser XT, a sporty package that

includes, spoiler, louvers and T-top.

f-‘a":'

The rear-drive Buick LeSabre and Olds Delta B8 have been replaced by front-drivers with
familiar GM transwverse Vi engines. The 2-door coupes |Buick shown above | feature sportier
looks and handling than the traditional 4-doors.




a lot more practical than we'd anticipat-
ed. It's easier to read and use than the
usual squint and peck mini-buttons on
conventional dashboard computers.

The 'B6 Toronado's answer to the
Riv's CRT screen is an all-pushbutton
system that contains the same basic
functions as Buick's but isn't nearly so
easy to see nor fun to use. For example,
to override the Toro's automatic tem-
perature control, you have to push but-
tons that match little green pictographs
on the LED instrument panel.

Among the E-car's subtler features
are slide-in license frames, translucent
sunvisor extensions, mini quad halogen
headlamps (under electrically retract-
able headlight doors on the Toronado),
and rear-seat vent outlets,

An interesting Riviera option consists
of reversible cushion inserts on its buck-
et seats. Packard had similar flipflop
cushions in its early-"50s Caribbeans,
but the Riviera's seats use Velcro to
hold the reversible center sections in
place, and the seats themselves—sup-
plied by Hoover Universal—are among
the most adjustable we've ever sat in.
They're so adjustable, in fact, that they
nead two sets of pushbuttons—one on
the seats themselves and another on the
door armrest.

The new E-car's roofline looks like
the N-car's (Grand Am/Somerset Regal/
Calais), but no sheetmetal inter
changes. GM designers purposely re-

B0

peated the N-car's greenhouse and
adapted it to the new E-car (or GM-30)
platform, which was probably a mis-
take—why make an expensive car look
like a cheaper model?

LeSabre and Delta B8

GM's other major changeling for ‘86,
the H-car (GM-70), has been downsized
and has gone to fwd for the first time.
Earlier LeSabres and Delta 88s have
shared GM's rear-drive B-bodies with
Chevy's Caprice and Pontiac’s Pari-
sienne since 1977. The Parisienne will
switch to the H-body for 1887,

The 1986 H-car uses the 1985 fwd C-
car platformm (Electra/98/deVilla) with
the same 110.8-inch wheelbase and

T T B ) A e pe—
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"California Lancer” (top) Is a special

appearance package of spoilers, wheels
and a roof wing that makes the Dodge
sports sedan look like an AMG Mercedes,

Buick Riviera [above, left] and Olds
Toronado [right) have the same “formal™
GM roofline that makes them look like
less expensive N-cars. Bulck treatment
flows more smoothly from roof to fenders
and looks less like the low-priced car,

Riviera buckets |left} have reversible seat
cushions, held in place by Velcro. Just
zip 'em out to change decor or clean up.

very similar overall dimensions. Basi-
cally H- and C-cars are now identical—
certainly in terms of overall size. Like
the C-cars, the ‘86 H uses a 6-mount
front subframe and MacPherson struts
fore and aft. The variable-rate rear coil
gprings are barrel-shaped to save
space, and electronic level contral (ELC)
is optional. The new H-car is 22 inches
shorter but only about 110 pounds
lighter than the 1985 rear-drive B-car it
replaces, showing how hard it is to save
weight on a car that's already been
downsized once.

H-cars for ‘86 come in two body
styles: sedan and coupe. The coupe and
sedan share basic suspension compo-

(Please tum to page 116)
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oint-and-shoot simplicity has to come to

P videocameras, and the latest vidcams are

almost as small and light as their cousins in

the film family. What made the downsizing possi-

ble is a flat semiconductor chip about the size of a

| postage stamp that has replaced the large vacuum

TH'NKS tube for picking up images. The new breed of

| videocameras weighs in just over 2 pounds, can be
operated comfortably with one hand and trans-
ported more conveniently than tube cameras.
Light enough to juggle, small enough
for one-hand shooting, vidcams have
better-than-ever performance.

Meanwhile, the miniaturization doesn’t sacri-

BY CLIFF GROMER; Photos by Brian Kosoff

Lightweight handheld videocameras are,
clockwise from bottom, RCAS CLCOZ0,
Sanyo’s VSCBO0 and CCD-GS from Sony




VIDEO THINKS SMALL
fice any of the functions of the larger
models. In fact, eliminating the pickup
tube makes it possible to cram in even
more operating features, And with new
vidcams now &s simple to operate as
still cameras, they might do for home
moviemaking what the Brownie did for
snapshots.

At this writing fewer than a dozen
tubeless models are available, though
some camcorders (one piece camera/’
VCR combinations) also use solid-state
semiconductor pickups. Before dis-
counts, tubeless wvidcams cost from
$900 o $1500, but it's the number of
operating features that determines
price, not the semiconductor sensor.
Generally speaking, solid-state cameras
cost just a bit more than comparably
featured tube models.

How they waork

At the heart of any vidcam is the
pickup (or imaging) device, which may
be either tube or solid-state. Though
solid-state sensors are physically and
operationally different from pickup
tubes, the goal is the same: Each is
meant to convert the light reflected
from moving images into electrical im-
pulses that can be registered on mag-
netic tape in a videocassette recorder.

Tubes come in a variety of types and
sizes, the smallest being about 3 inches
long by “/+-inch in diameter. Generally,
the larger the tube, the better its ability
to record color images in low light,

In a videocamera, the pickup tube is
located behind the lens, where it oper-
ates like a TV set in reverse. The
camera’s lens focuses light (the image)
on a target plate, The varying intensity
of light in the image creates resistance
differences across the plate. Mean-
while, an electron beam generated by
the tube passes through a color-stripa
filter and scans the target plate from
left to right and top to bottom, twice
every '« of a second (the frame trans-
mission rate of TV). But instead of
projecting images on the plate (as it
would on a TV screen) the electron
beam detects the location and intensity
of light entering the camera, and con-
verts the resistance differences to volt-
age differences. This information is
amplified, passed on to the VCR and
stored on magnetic tape.

Semiconductor pickups

Solid-state pickups come in two vari-
eties: the charge coupled device (CCD)
and metal-oxide-silicon semiconductor
{(MOS). Despite functional differences
between the two types, the pictures
they produce are hard to tell apart.

CCD and MOS sensors even look
alike physically. Each chip is about 1%
in. long by 1 in. wide and '/ in. thick.
Dead center on the chip’s surface is the
imaging optic, measured diagonally

82

and either % or % in. depending on the
maker. Embadded within the optic are
nearly 200,000 light-sensitive picture
elements, arranged by rows in the same
three-to-four height-to-width ratio as a
TV screen,

The optic is the business end of a
solid-state sensor. It's located behind
the camera lens and performs a fune-
tion similar to that of a pickup tube's
target plate. Light entering the camera
passes through a color separation filter
and strikes the optic, where each light-
sansitive alement builds up an electrical
charge proportionate 1o the intensity of
light at that location in the image. This
is where the similarity ends, because a
solid-state sensor needs no fast-scan-
ning alectron beam to read the light-
generated charges, convert them to

transmission rate of TV, thereby feed-
ing moving images to the VCR and tape.
With MOS imaging devices, quick-puls-
ing registers shift horizontally and ver-
tically across the picture-element grid,
continuously sampling momentary
changes in the strength of the stored
charges and passing this information
along to the video recarder.
Semiconductor image sensors offer
several advantages over pickup tubes.
Size and weight are the obvious ones.
Another, not-so-evident benefit is lower
energy consumption—an important
consideration when you're making
movies on battery power,
Operationally, solid-state devices
also have the upper hand. Unlike tubes,
semiconductors don’t require warm-up
time. They can also tolerate much more

IMAGING TUBE VS. SOLID-STATE SENSOR

CATHODE SOLRCE

ELECTROM BE AM

STRIPED) SCREEN

TARGET PLATE

SOLID-STATE SENSOR
[SEMICONDUCTOR)

DETAIL OF CAPACITORS
I OPTIC {CCD-TYPE|

IMAGING MURFACE
[DPTIC)

FHOTOSEMUTIVE
HODE CONVERTS
LIGHT TO ELECTRICAL
CHARGE

CROSS
SECTION

CAPACITOR

POTENTIAL WELL
STORES CHARGE FOR
SIGMNAL PROCESSING

The relative size difference between tube and solld-state plckups
accounts for the tube's bulle. But semiconductors send
light-sensitive picture elements.

for an efectron beam to scan
data directly to VCR from 2

voltage and pass them on to the VCR.

Instead, the charge built up in each
picture element is stored in the poten-
tial well of a capacitor. In the case of
CCD pickups, a voltage applied to the
potential wells sends esach stored pic-
ture element scampering from one ca-
pacitor to the next in bucket-brigade
fashion. From left to right across each
row, the image fragments migrate from
the top to the bottom of the optic at the

Is shown above. The need

physical abuse., Compared to delicate
vacuum tubes, chips are less suscept-
ble to damage from shock and vibration.
Semiconductors also suffer no after-
image lag, or streaking, comet-trail ef-
fect when the camera is passed across
lights or bright images.

More important still. a solid-state
sensor won't burn out or sustain perma-
nent injury if it's aimed directly at a
bright light, such as the sun. This could
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MINI-VIDCAM OPERATING FEATURES
NEC TC-110

MANLIAL FOCOUS
6.1 PCAVER Z200OM -,

GAIN CONTROL
BOMOSTS SENSITVITY
I LCARY LIGHT

MAMNUAL OVERRIDE
FOR ALITO-RIS SETTING

INSTAMNT
© REVIEWY
I FROMVCR

ALITOMATIC \UHITE
BALANCE WITH
PRESET BALAMCE

HITACHI VK-C1600

MOMNOJSTERED
SWATCH FOR

— EXTERMAL
RAICROPHONE

INSTAMNT REVIEVS

FROMWCR
4-POSITION
ALITOMATIC-FOCLS COLOR TEMPERATURE MANUAL OVERRIDE
&:1 POVYER 2000 SELECTOR FOR ALITOHRS SETTING

Price differences

d on number and sophistication of features. Compare the tubeless

handheids above. NEC's | 5947 has manual focus, two-position color temperature selector.
Hitachi's |[5$1125] has auto-focus, four-temperature selector. more.,

severely damage or destroy a tube.

How does solid-state imaging quality
compare to that of tube pickups? At this
writing, it's no better and, depending
on the way you use your camera, no
WOTsE.

Until recently, tubeless cameras were
noisier and less sensitive in low-light
conditions than the best conventional
cameras. In other words, cameras with
large-diameter pickup tubes did a bet-
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ter job of reproducing colors in low
ambient light. Lately, though, manufac-
turers have improved the low-light sen-
sitivity of their tubeless cameras. For
example, RCA rates its CLCOZ0 at 10
lux—a match for any tube camera.
The question of low-light color quali-
ty is really academic—unless you plan
to do most of your moviemaking by
candlelight. An understanding of light
ratings will make this apparent.

For videocameras, the minimum
amount of light needed to record an
image 15 expressed in fux. Think of it in
terms of the ASA ratings on photo-
graphic film, with one exception. The
higher the ASA number on a roll of film,
the more capable it is of producing
images in low light. With vidcams, the
lower the lux number, the better the
camera’s low-light performance.

Lux is a metric equivalent of the
footcandle measure. One footcandle is
the illumination a single candle sheds
over 1 foot in a dark room. It takes about
10 lux to make a footcandle.

Let's put lux in perspective, starting
with 10, since that's the best rating of
any vidcam availablie {(most camera’s on
the market today are below 60 lux).

It's generally agreed that the illumi-
nation level of a softly lit, moderately
sized room is about 60 lux—100 if the
light is fluorescent. Church interiors,
and amusement parks at night, mea-
sure about the same. Offices and de-
partment stores hit 500 to 700 lux
Sunlight outdoors one hour before sun-
set registers 1000. One hour after sun-
rise it's 2000—in cloudy weather, High
noon on a sparkling day is tens of
thousands of lux brighter.

Given these examples, it's obvious
that most indoor and outdoor shooting
situations are well within the capability
of any videccamera—including the
tubeless type. So for the present, you'll
have to balance the benefits of reduced
size and weight against extreme low-
light sensitivity.

Wave of the future

In the long run, though, solid-state
pickups are the wave of the future.
They make possible such marvels as
Sony's new Mini-8—a 2-pound cam-
corder the size of a paperback dictio-
nary (see Electronics Monitor, pacge 12).
Imaging quality has nowhere to go but
up. Today's -optics contain about
200,000 picture elements, but proto-
types with twice that amount have been
demonstrated by Fuji and Philips. The
latter company, in fact. speculates that
such tiny, powerful sensors will make it
possible to build a videocamera no
larger than a pack of cigarets.

As it is, space is pretty tight on the
tiny tubeless vidcams. That's because
semiconductor imaging is pretty much
confined to top-of-the-line models load-
ed with convenience features such as
auto focus, auto-iris exposure control
and automatic color balancing.

Ease of operation is important in a
videocamera, and only you can decide if
the size and placement of the controls is
convenient. There's no substitute for
hands-on testing. If you rent a tubeless
vidcam before you buy, you'll be able to
judge operating ease and video guality
at the same time. ™
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4 -WHEEL - DRIVE PICKUPS

TORTURE
TEST

We took 8 mini pickups
into the woods to see
what they could do.

et’'s talk trucks. Specifically, mini pickups
L with 4-wheel drive. You can buy a ¢
wheel-drive mini for less than 510,000,
and it will do just about any job you can think
up, from running down to the store for grocer
ies to running down to Tierra del Fuego
A4 x4 mini will get you to that remo
at the lake and out a i
construction site with hal
will 2arn you admiring glances on Main Street,
in Atlanta Anchorage
It will also get kids safely to school in the
middle of a snowstorm, or your wife to the
airport when the roads are flooded. Indeed, a
4x4 mini is t about the most wversatile
vehicle that you can buy, It is the ultumate
combination of go-anywhere practicality and
do-anything fun
We identified eight 4%4 minis currently
on the 1.5, market—tour built in Amer
and four in Japan. The newest is Jeep's
nmanche. We borrowed AMC' iy Coman-
che prototype months before it was driven by
any other reporters. We also had the best-
selling Chevrolet 5-10 and Ford Ranger, as well
as Nissan's made-in-Tennes ing Cab
From Japan came the Dodge Power Ram
50—also sold here by Mitsubishi dealers—plus
pickups from Toyota and Isuzu, To round out
the group, we included Subaru's little BRAT
It's not a pickup truck in the conventional sense,
but if it's not a 4 <4 pi 3, what is it?
¥ sembled all
eight trucks at Camealback ain in Tan-

Missan ST pickup was one tough truck off-road
[right], despite long wheelbase for extended cab.
High-riding Toyota [top) was set up best for off-road
work, but suffered on pavement as a result.
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nersville, Pennsylvania, where we
drove them over forest trails, fire roads,
abandoned railroad beds, an Interstate
Highway and a winding 2-lane as-
phait road at everything from a low-
range crawl to high-gear hang-on-and-
pray. We went through mud, rock,
gravel and tall grass, not to mention
high water.

In addition, our an director had us
bouncing, sliding and jumping trucks
for the photographers—torturing them
in diabolical ways you'd never dream of
if they were your own. Did you know
that when you jump a Nissan 8 feet in
the air it will land on all fours, but a
Power Ram will try to barrel roll to the
left? You'll have to take our word for it.

Amazingly, all eight trucks and driv
ers survived two days of this “testing.”
We blew four tires, bent a couple of tie
rods and scratched some paint.

We ranked each truck separately for
its on-road and off-road performance,
then combined the two to come up with
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our overall rating. All three ratings
represent a consensus of the group,
rather than one man’s opinion. Here's
how our testers picked "em, listed in
arder of preference.

Chevrolet 5-10

We found out that it's always impor-
tant to check the right boxes on the
order blank. Our 5-10 4x4 had a
stretch cab. £.8-liver VG, top-line Sport
interior, optional alloy wheels and Off
Road Chassis Package. All of these are
the right options. The option we
shouldn’t have ordered was the 4-speed
automatic. Next time we'll get a 5-
speed manual for greatly improved
driveability and economy.

The 5-10—which is also awvailable
from GMC dealers as the 5-15—was
rated the best mini for on-road driving

Produced by the PV Auto Depit
Text by Rich Ta_-,-fnr

Pnogos By Perer Terser

Its extremely long 122.9-in. wheelbase
gives it a much smoother ride than
shorter wheelbase trucks. though the
off-road suspension is harsh over ex-
pansion joints and pothaoles.

We liked just about everything slse
about the 5-10. The exterior styling was
called “timeless and attractive, boxy
without being chunky." The interior
was ""consistently attractive and func-
tional throughout” We liked the full
instrumentation, termfic Delco sound
system and Camaro-like bucket seats.

The best feature of the 5-10 is the
stretch cab, which adds 15 in. of price-
less inside storage. The two fold-down
jump seats are more comfortable than
the back seat in some 4-passenger cars
we could name, but when you strap kids
back there they tend to bang into the
walls at every quick start or stop. On-
road, the 5-10 stretch functions as a
2+ 2 GT car, which just happens to have
a half-ton load rating and lots of room to

{Please tum to page 121)
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;,Come Here,
nt You.’

Today's high-tech phones let you dial with

your voice. The latest cordless models

Yes, Virginia, this is a
telephone! TTC's voice

F nition
ecog phune
dialing.

lexander Graham Bell didn't have to dial when

A he surprised his colleague Watson with the

first phone call back in 1873. Bell would feel

right at home today with the latest telephones PM has
been checking out.

Instead of dialing his assistant’s number, Bell could
merely say "Watson," and a supersmart phone would
recognize the spoken name, match it to the right
preprogrammed number and make the call. In his
vacation home miles away, Watson would no longer

keep strange voices off of your line.
J/And home control is just a call away.

EWITIAN

have to hang around the house waiting for Bell to ring.
Instead, he might choose to speak to the boss from
poolside over his state-of-the-art cordless phone.
The call would go through, even if Watson's neigh-
bors were using their cordless phones. That's because
the latest models will scan 10 frequencies for a clear
channel. Bell and Watson wouldn't worry about
another cordless user accidentally picking up their
conversation: Digital scrambling between the cordless
receiver and its base unit in the home would ensure

]
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The latest cordless tele-
like Unlden's EX-

10 |below). offer 10
channels between the
base unit at home and the

ﬁonable receiver. They’ll
:q:

hyscramhl
over-the-air mdinlr?g\al
And freeloaders cant
make calls on your security
code. Cordless telephones,
aren't ready for _L
voice recognition yet, |
LB L B
L B B
L B B
LI

BATTERY |
STANDEY TALK -

BEA
B8 G
TRERE

AT PRUGE PEDIRL

B6G A

their privacy. Moreover, no one sneak-
ing within range of the base unit with a
similar cordless phone could charge
calls on Watson's dime. The would-be
freeloader would have to know Wat-
son's personal security number. These
are just a few of the tricks the latest
smart phones can perform.

Dial-less phones
Relief is on the way for fingers
tired of walking through 10 or more
digits to dial or punch a call. Right at
the cutting edge of technology are
voice-recognition telephones from

Audec and TTC.

Voice recognition is a lot more
sophisticated than wvoice activa-
tion. With the latter, simple sound

triggers a device (such as a
room light) to begin operating.
In comparison, voice-recogni-
tion products are programmed
to respond to human language.

To accomplish this, the voice-
recognition device analyzes
your voice print, converts it to a

Unitech's CPR-2700 cordiess
has AM/FM clock radio,

digital code and memaorizes the pattern
during the programming stage. Any
subsequent command is compared
against the original prints. When the
device finds one that matches—Ilet's
say, the particular voice-print pattern
that represents 5565-1212—it executes
the command. There is, by the way, an
inherent security factor in this: The
device can respond only to the voice
patterns it has memorized.

TTC's “'dial-less” phone will recog-
nize up to four different voices. Audec’s
Command Dialer 11 can memorize sev-
eral. These phones aren't dial-less in
the true sense (a regular keypad is
concealed under the TTC's front panel)
because, in fact, you need a dialing
mechanism to program them.

With either phone, you punch in a
number then say the party's name—
“Mom,"” for example. TTC's top-of-the-
line model can store 80 numbers; Au-
dec's holds 16. To complete a call, you
say, 'Dial.’"" As an extra security mea-
sura, both phones require you to identi-
fy yourself with a code number.
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Quasar’s phone wakes you
up to black-and-white TV.

AV |

Cordless improvements

Cordless technology is much im-
proved today compared to what was
available just a few years ago. This
owes in large part to the switchover to
the 46-49 MHz (megahertz) band from
the 1.7 MHz frequency where cordless
phones made their debut. Cordless
phones are really low-power radiotele-
phones. The base unit connected to the
wall jack at home transmits to the
cordless receiver ovar radio waves, with
1000 feet the maximum range.

One problem that plagued the old 1.7
MHz phones was overcrowding. Only
three send/receive channels were avail-
able on that frequency, so if a lot of
cordless phones were in use within
range of each other, some users might
not get a channel. Worse yet, they
might get someone else’s conversation.

The shift to 46-49 MHz eases the
overcrowding by opening 10 send/re-
ceive channels for cordless communica-
tion. Top-of-the-line units will scan the
10 channels to find a clear one.

There's always the danger, though,

POPULAR MECHANICS ® SEFTEMBER 1985

Command Diater Il from Audec was
the first voice-recognit

ion phone.

that overcrowding in a tight wvicinity
might lead to inadvertent conference
calls among neighbors. The best cord-
less phones use digital technology to
scramble conversations at the base unit
and unscramble then at the receiver
end. And a security code must be used
before an outside call can be made.

What's next?

With cordless phones selling at the
rate of 5 million a year, industry experts
predict that overcrowding will re-
emerge within the next two to five
years. But maybe it won't: By the time
you read this, Mura Corp. will have
introduced its Anywhere Phone.

Instead of using radio waves, the
portable phone receives conversations
through household AC wiring. House-
hold wiring, in fact, promises to make
the telephone more than a communica-
tions medium, For example, Quasar's
smart phone will wake you to TV or
radio. Telephone's next act is home
control and security.

There are already several smart

phones that will, at the press of a panic
button, instantly dial a preprogrammed
number and play a message you've
recorded requesting assistance. In the
not-too-distant future, some of the
home control and security systems just
now being demonstrated will make
those calls themselves (see Make Your
Home A Smarnt House, page 98, Apr.
‘84). For example, the system would
monitor noise levels, locks and win-
dows. If something's amiss, the system
will make a call to any number you've
designated and report the situation in a
synthesized voice.

How home control systems operate is
ancther subject entirely, but the tele-
phone represents the remote link. By
Christmas, in fact, you'll be able to call
home and switch on the lights, turmn up
the heat or control just about any appli-
ance. Mura's soon-to-be-released F-8
phone will connect to a control module
plugged into a nearby wall outlet.
Codes punched into a touch-tone phone
will send commands over housshold
wiring to any appliance.

It may be time for you to dump that
old dial phone.

Comdial's Series 2001 m w!r‘
phone will let you wander as you converse,
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STEAM'S BACK

ON THE FAST TRACK

A revival of the steam engine is promised by new
technologies and a longing for the romance of the old locomotives.

BY WILLIAM HOFFER: Photo by Roy Blanchard

journey to Paradise begins with a
Joit.

This is no snooth-as-silk start such
as you get with a diesel-electric loco-
motive. A steam locomotive needs leverage.
Indeed, that is why railroad cars have always
been built with flexible couplings, so that a
steam locomotive can nudge them backward
and then use the resulting bounce to set its
pistons into motion.

If a few modem railroad visionaries realize
their dream, you may soon feel that delicious
jolt once more as a new generation of steam
locomotives—more efficient to operate than
diesel-electrics—comes into service on Amer-
ican railroads.

At present, the American steam engine is a
romance that stirs memories in any heart that
ever thrilled at a great white puff billowing
from a giant smokestack.

Banking on that devotion, a growing num-
ber of tourist lines offer nostalgic rides into
the past, pulled by steam locomotives such as
old Number 80, which took me to Paradise,
Pennsylvania, on my quest for the story of
new railroad technology. Built in 1924 by the
Baldwin Locomotive Works, it stands 14 feet,
10 inches tall and weighs in (with its tender)
at 1086 tons. The locomotive can carry 8571
gallons of water and 184 tons of coal to feed
its voracious appetite.

For the first 40 years of its existence,
Number 90 hauled sugar beets across Colora-
do for the Great Western Railway. Today, it
lumbers slowly along standard-gauge track
through the Pennsylvania Dutch country of
Lancaster County. It passes the Red Caboose
Lodge, where the motel rooms really are
genuine red cabooses. It climbs a slight grade
to Cherry Hill where the station sign reads
“Pop. 17 (more or less).”

Amish farmers wave from their horse-

0

drawn buggies. Number 90 is pulling a full
load of passengers today, as it does every
weekend, on & nine-mile-round-trip tourist
jaunt from Strasburg to Paradise and back.

But the Strasburg Rail Road, chartered on
June 9, 1832, is much more than just another
tourist line. “"We're an honest-to-goodness
railroad,” notes Vice President Ellis Bach-
man. “"We are a public utility regulated by the
Interstate Commerce Commission.”

One of the original short-line railroads, the
Strasburg line still serves this little communi-
ty as the link to the old Pennsylvania Railroad
main line at Paradise. Its major freight cargo
is plastic pellets, shipped from Texas to the
General Battery Co. “There are 100 tons of
plastic in each boxcar,” Bachman says. "We
usually pull five or six cars at a time. Our
biggest run ever was 800 tons.”

The fact is, for all the problems they
created with noise, steam and ashes, for all
their voracious guzzling of coal and water
{which limited their range to 100 miles or less
between fuel stops) steam locomotives have
never relinquished their advantage in one
critical area. No one has ever built a diesel-
electric locomotive that can outmuscle the
grand old steam locomotive. Because of that
fact, and because the cost of diesel fuel has
skyrocketed in past decades, designers are
taking a brand new look at an old technology.
The steam locomotive just might be making a
comeback.

“The day we make our first successful run,
the diesel plants will be on the way to being
obsolete,” predicts Ross E. Rowland, Jr., a
man with a steam-powered dream. Last Janu-
ary, Rowland, who is a member of Amtrak's
board of directors, fired up Number 614 for a

Engine Number 90 consumes 18': tons of coal on a day's
run. The engine, once in retirement. now hauls tourists.
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How new engines work

Artist's conception of two future steam
engines shows newest technologies. The
American Coal Emterprises engine (top)
would put out little steam, since it would
be recirculated through pipes around the
boiler. A steam venmt would hleed off
small amounts. Prepackaged coal would
be fed into the firebox automatically from
a coal tender. The ACE engine’'s opera-
tion costs would be half that of diesel
The National Steam Propulsion enging
would process fuel through a pair of air-
blown "fluidized beds,” a limestone bed
on tep and a sand-filled bed on bottom.
The system makes coal-burning a clean
process. The waste producl is gypsum
and limestone, which can be used w
make construction materials. The sys-
tem, kmown as the Wormser Grate,
would make it possible to burn the

STEAM VEMNT
STEAM RECIRCLLATMOMN TLIBES
ARDLING BOILER

FIREBOCX

cheapast fuels
$£300,000 yearly per engine.

to save more than

AIRTUBE

SAND-FILLED BED

The Chattanoog

umber 611 chugs along at the head of an elongated train of

21 coaches, pulling nearty 1000 nostalgia buls along 150

miles of rack between Allanta and Chattanooga. This is

one of 90 steam locomolive excursions that Morolk Southemn

Railway will run this year batween various U.S. cities. This particular

trip is cosponsored by the Atlanta Chapter of the National Railroad
Histoncal Society. Tickels are hard 1o come by,

Families dig into their picnic coolers. Grandparents shepherd
wide-ayed children through the crowded aisles. Scores of sightseers
cluster on the two old-fashioned open coaches where, through eyes
protected by goggles, they can get a better view of Number 611 al
the head of the procassional. Everyone along the route pauses to
gtare at the relic reminiscent of the glory years of American
railroading, No one can resist a wave.

“I cut my teeth on steam locomotives,” Bill Purdie declares from
his seat in the VIP club car, “Diesels, well, yeah, they save the
raiirpads, Bul thayre not as personable as steam locomatives.”
Purdie is retired now from his career as a masier mechanic for
MNorfolk Southern, but he well remembers the day in 1881 when
Mumber 611 was lowed into his roundhouse in Birmingham and ha
was given the job of restoring her.

“There were 14 of her class buill, but all the others were

a Choo Choo And Smoke Gets In Your Eyes

scrapped,” he says. "I they'd have just stayed with the steam
Incomotive a litte longer, they'd have improved il And the diessl
would've had a tough time taking over.”

Three hours into her joumey to Chattanooga, Mumber 11 stops
on a deserted straightaway near Phelps, Georgia, for a photo run-by.
Passengers disembark and gather alongside the track. Number 611
siowly backs up, preparing 1o roar past the onlookers at full speed.

Pufts of black smoke suddenly shoot skyward from the stack of
Number 611 as, in the distance, the streamlined behemoth begins
her run. Her ball-bearing construction—an innovation when she was
buiit in 1950—aliows her to gain speed much more quickly than her

You can feel the power—perhaps even more than you can hear
the accelerating, approaching roar. Down the track she comes, her
sharp chugging sound echoing off the distant Appalachians, her
steam whistle shreking the banshee call of a past age of glory.

Suddenly, she is there encompassing your every sensa, a morne
powertul presence than any diesal-electric locomotiva avar built. Her
sheer size is staggering. She explodes past, spewing a thick black
cloud that quickly descends upon her band of admirers.

Cinders attack your clothing and lodge in your hair,

Smoke gets in your eyes —W.H.
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150-mile run from Huntington to Hin-
ton, West Virginia, pulling 3500 tons of
coal along the tracks of the Chessie
System. Children lined the route to see
the glorious sight of the old-fashioned
train as it bellowed smoke out over the
countryside. Rowland delighted them
by tooting the steam whistle frequently.

Number 614 was one of the last
steam engines built in America. The
Lima Locomotive Works popularly re-
farred to it as a “'Super Power” locomo-
tive. It had an overly large firebox and
improved features to utilize as much
steamn as possible for power. When the
Chesapeake & Ohio Railway took deliv-
ery of Number 614 in the summer of
1848, it immediately put it into service
on its passenger line running between
Hinton and Charlottesville, Virginia, the
most rugged section of the C&0 main

Chatta &11:
110 mph on 5000 hp.
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line, rsing up and over two separate
mountain ranges. Due to its excellent
performance, the C&0 was able to ex-
tend Number 614's run all the way to
Newport News, Virginia, a total dis-
tance of 347 miles. Weighing in at
434 2 tons, its drive wheels standing 74
inches tall, Number 614 was nonethe-
less doomed to a short life. New tech-
nology reared its head.

In 1952, after only four years of
service, Number 614 was bumped off
the elite passenger line by the incoming
diesel-electrics. It hauled coal for anoth-
er four years before being shunted off to
garly retirement,

Most who came to view it at the B&0O
Railroad Museum in Baltimore saw it as
a relic of the past. Rowland, however,
had a special vision. When steam loco-
motives were discarded three decades

—
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The Strasburg Rallroad |above| carries a full
line of passengers each weekend. The rail-
road malntalns its own shop |below).

ago, their death knell sounded so quick-
ly that no one thought to apply new
technology to them.,

But Rowland had never forgotten the
big, beautiful beasts. In 1966 he found-
ed the High Iron Co., which restored
steam locomotives and ran them on
nostalgic  excursions throughout the

MNortheast. The Freedom Train was

Rowland's contribution to the Ameri-

can bicentennial celebration. The

half-mile long, red-white-and-blue
train was pulled by a steam locomo-
tive through 48 states.

But nostalgia was not encugh for
Bowland. In 1980, he founded
American Coal Enterprises (ACE)

and announced his ACE 3000 pro-

gram to combine 150 years of loco-

motive development experience with

major engineering advances that have
occurred in the last 40 years.

Thus it was that Number 614 lum-

(Plaase tum to page 114)




Bigger than their whitewater
cousins, these 1- and 2-man
paddle boats are designed for
long-haul seaside excursions.

E:
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Sea kayaker In Maine aboard a Dirigo 17.
MNote boat's volume, high cockpit coaming.

BY CLIFF GROMER

t's lunchtime on the Kenai Peninsula, and we've
just become the plat du jour. Paddling our
kayaks around a corner in the craggy shoreline of
Prince William Sound, Alaska, the awesomeness
of the landscape suddenly takes a back seat to the
awesomeness of 15 killer whales coming at us on the
surface like a pack of torpedoes. Our tight formation of
saven kayaks disintegrates into a frenzied rout.

The whales keep coming until, 20 feet away, they
pass underneath us and reappear on our other side.
Welcome 1o sea kayaking. If you're looking for a new
challenge, you've come to the right place.

Unlike river kayaking—battling raging rapids en-
gulfed in cascades of whitewater whipped up by some
invisible giant mixmaster—sea kayaking offers
a different kind of ride. Our route takes us some 250
miles around Alaska’s Prince William Sound and
captures the essence of cruising in kayaks. We forgo
the short bursts of roller-coaster entertainment—
craved by the river kayaker—for the long haul of

b

touring, exploring and experiencing from a waterline
perspective an unpolluted shoreline. We paddle
through herds of killer whales and drift through
masses of sleeping sea otters. We also sneak up and
startle a bear foraging on a beach and get close
enough to the seagulls to touch them with a paddle.
Even more spectacular than the wildlife is the sight of
“calving” glaciers. Accompanied by terrific noise and
spray, they release masses of ice into the water. In our
sea kayaks we can get close to the action—but
obviously not too close, Wildlife, Ice floes. The rich
scenery. We can achieve a special intimacy with the
environment because of the characteristics inherent in
the modern sea kayak.

Sea kayaks are longer than their nver-running
cousins, about 17 feet overall. Hull shape is usually
either rounded or V-shaped. They are not as respon-
sive as river kayaks; their mission is to carry paddler
and gear in straight lines over long distances. The
boats come in folding as well as rigid models.
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A paddler on Alaska's
Prince William Sound
cruises aboard a single-
place Sea Otter. This 16-
foot fiberglass model
features a special stern
hatch for gear. A larger
version, the 2-place
Sisiutl, Joins the Sea
Otter in camp [left).



ANATOMY OF A SEA KAYAK
measuning 207 € 14, makes
L L REMOVABLE BUCKET SEAT
AN (Nl DR/ /1. Ll Dol pap- is designed for longduration back sUPPOft

arates, this stowage area from the cockpit—
| @safe way 10 prevent swamping should the

thlIﬂIklypl:ddllu
latest evolution In sea kayaking technology

Tried and true sealskin hulls have
given way 1o materials that would leave
the Eskimoes of old scratching their
heads. Fabrics such as Hypalon—a spe-
cially coated nylon used in inflatable
boat construction——offers abrasion re-
sistance and won't deteriorate from
exposyure to ultraviolet rays. While high-
strength, low-weight Kevlar is finding
its way into the kayaking field, fiber-
glass has become the material of choice.

Kayaks also come in 1- and 2-place
models. Aside from differences in car-
rying capacity, lower volume boats put
the paddler closer to the water and have
narrow hulls. While faster and more
responsive, they feel more tippy.

If you plan on doing any touring,
you'll want a dry spot to stow your gear,
Equipment is normally carried in the
ends of the boat inside the hull, al-
though, as the photos illustrate, some

jand can be used amund the campfire at right]

INTERNAL FOOT BRACES

LARGE 30%" x 14Y:" COCKPIT OPENING
featuines extra el Focim. AT can be kept chose o

the body during padding, which relieves

gear can be lashed to the kayak's deck.
A rudder system on some models, oper-
ated by foot pedals attached to cables
leading to a stern-mounted rudder,
adds directional stability, particularly in
a strong crosswind or big sea.

Paddles also come in a wide variety of
styles and materials so you can fine-
tune paddie selection according to your
needs. Graphite models now join tradi-
tional wood and fiberglass construction,
and blade size is an important factor,
especially on long trips. Most women,
for example, who don’t have the shoul-
der power men have, may find a feather
paddle with a narrow blade easier to
use over the long haul.

If you're a first-time kayaker, or just
thinking about trying on the sport for
size, you'll be amazed at how easy it is.
Kayaks are easier to paddle than a
canog, and because they have a lower

SEA KAYAK MANUFACTURERS

Aqua Terra, P.O. Box 1357, Easley, 5C 29640.

Dirtgo Boatworks, P.O. Box 205, Blue Hill, ME DdGi4

Dunn's Custom Built Kayaks, B891 Gowanda State
Hd., Edienn, NY 14057

Easy Rider Cantoe & Kayak Co.
Tukwila Br., Seattle. WA SB1E8

Ecomaring Ocean Kayak Center. 1668 Duranleau St.,
Granville Island Maritime Mia., Vancouver, H.C.,
Canada VGH 354

Eddyline Kayak Works. Paine Field South Complex
#I02, Everstt, WA 98204

Feathercraft Kayak Co., 1334 Cartwright 5t.. Vancou-
wor, B.C., Canada VEH 3RR

Fathot, [nc., P.O. Box TOSTT, Chareston, S5C 28405

Bart Hauthaway, 840 Baston Post Rd., Weston, MA
02183

Hans Klepper Corp., 35 Unbn Square West, New
York, WY 10003

Maringr Kayaks, 1005-X East Spruce, Saattbe, WA
gE1Z2

Mimbus Kayak Specialists, #6-2330 Tyner 51, Pon

P.O. Box BB108.
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Coquitlam, B.C., Canada V3O ZZ1

Morthear Kayak And Canoe Co., 40 Ayer Ril., Locust
Valley. Long Island, NY 11560

Morthwest Design Works. 12414 Hwy. 685, Everet,
WA 98204

Morthwest Ocean'White Water Kayaks, 14307 N.E.
1893rd M. Wondinville, WA S8072

Ocean Kayaks Lid., 47-6684 Kam Highway, Kaneche,
HI 96744

Ocean River Sports #166-560 Johnson 51, Victoria,
B.C.. Canada VAW 3ICE

Pacific Canoe Base, 2155 Dowler Place, Victoria, B.C.,
Canada VAT 4H2

FPacific Water Sporns, 16205 Pacific Hwy. South,
Saatle, WA DE1BE

Sea Trek Ocean Kayaking Centar, Schoonmaker Pr.,
Foot of Spring St.. Sausalito, CA B456E5

Seaworthy Design Ltd., 1911 North 63rd, Seatmle, WA
a8103

West Side Boat Shop, P.O. Boox 157, Station B. Buffaio,
WY 14207

profile, they aren’t as prone to steering
arrors caused by windage.

But kayaking is not without its dan-
gers for first-timers. Because it seems
so simple, it's easy to get into a situation
you may not be able to handle. The
biggest danger is capsizing in open
water. River kayaking, with all that
crashing whitewater, may look a lot
more dangerous, but it's not.

If you should capsize at sea, your best
chance of survival is to roll the kayak
back upright, which can be no small
matter when fully loaded. If you fail to
roll upright, you have to exit the cockpit,
which means tricky currents can sepa-
rate you from your boat. On top of
averything, you're facing the biggest
killer of all—hypothermia.

Moreover, sudden wind shifts and
tidal changes can turn a placid body of
water into a hostile snare. Suddenly,
you're in over your head. You might not
intentionally paddle out far enough to
lose sight of land, but what do you do
when an unexpected fog bank rolls in?

The solution is simple. Prepare your-
self ahead of time. If you're going to be
doing some distance paddling, get two
small but well-built compasses—hand-
bearing and fixed—and learn the basics
of coastal navigation.

Used with proper judgement, sea
kayaking can open up new vistas. You'll
be able to navigate areas that are im-
possible with larger boats. The kayak's
shallow draft gives it mobility through
marshlands and you'll ses more wildlife
than you ever knew existed. ™
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This 2-drawer file has a pullout manuscript
shelf and a hideaway fireproof box.

nce upon a time, file cabinets
o were made of oak. They had
the warmth and elegance of
an earlier age—before metal and plas-
tic took over our lives. This reproduction
file cabinet harks back to that time. It's
made of solid red cak and red ocak-
veneer plywood.
The cabinet is designed to hold a
letter-size security box. We used a Sen-

POPULAR MECHANICS ® SEFTEMBER 1985

BY JOHN CAPOTOSTO

try Safe model 1150, by John D. Brush
& Co., E. Northport, NY 11731. It's fire
safe for 30 minutes at up to 1550°F.,
and costs about $35 at hardware and
office supply stores. The safe hides
under dummy dividers, which you can
camouflage with short file folders. Of

course, if you don't use the safe, make
all the dividers full size. Other features
include drawer locks, full-extension
drawer slides and a manuscript shalf
that pops out, activated by a pair of
concealed touch latches.

Black and white photos: john Capotosto
Color photos: Harmy Hartman

Photo styllst: Gabe Hemck

Technical art; Don Mannes




OAK FILE CABINET
18" WIDE x 21" DEEP x 31" HIGH

506" 1 5/16"
NOTCH

516"

T' 1/

516" DEEP™
% 3/4" DADO

316" x 304"
OAK EDGING

13/16"—

= ISR R R

2-314" [TYPICAL),
: 1/8°-DEEP x

13 -WIDE

DADOES

MATERIALS LIST—0AK FILE CABINET

Key No. Size and description (use) ] 1 WX 3% = 16W pine (bottom clest) Y 2 1 % 1% touch latch
A 1 % = 6% x 197 oak phywood (topd F 2 ¥ X 3G % 3M pine (side cheat) Z 4 1% No. 8 rh screw and washer
B 2 WX 1 X 21" oak (side trim) ] 1 T ¥ ¥ ® 17%" pak (base trim} AN 2 1 % 4" brass-plated pull
C 1 % % 17 ® 30V lauan phywood (back} R 1 % X 3% x 17% cak plywood (toe- BB 2  W'-dia. ¥ 1% brass-plated cam bock
D 5] Iy % 2 x 18%," pine (frame side) board) cC 2 1% = 3" brass labsl holder
E 6 Y= 2 x 137 pine (frame fronthack) 5 4 Ve 5% X 199" lsuan plywood (drawer oD 2 pr. 18" full-extension drawer slide
F 2 ¥ x 13%g = 16" lauan plywood (dust sidel EE 1 Ve X Ve X 15" oak (spline)
panall T 2 Vi 8V X 14% lauan plywood {drawer FF 2 X ¥ X 197" oak (spline)
G 1 % % M ¥ 18%" oak (molding) hack] GG 4 15 * %" nylon glide
H | Y M % ¥ 117 cak {shelf stop) u B Vo BV ® 14%," lavan plywood HH B 3 ¥ 2" hardwood dowel
I 2 W o 19"Me ¥ 30" cak phywood (side) [dividar) 1 14 1% Mo 6 M serew
J 12 # ¥e ¥ W pak (edging) u 4 b 3 X 14%," lauan phrwood (divider) 1 B 17 No. 8 rh screw and washer
K 2 W, w0 1% » 169" oak (strike plata) v 2 Ve ¥ 8% ¥ 14°%" lauan plywood (drawer EE 8 5" Mo 4 h screw
L 12 W o= M X 1% lauan plywood (spline) frant)
M 1 % = 168", % 17'%," oak plywood w 2 WX 14", * 181" lauan plywood Drwwer slidas. pulls, Iocks, touch latches and nylon
(ranuscripe (drawsar bottom) glides available from Armor Products, Box 445, East
N 1 g ¥ 1% ¥ 16%," pak (drawer face) X 2 WX 2% X 11V pine (spacer) Momhpart, NY 11731, Request price lst #100
98 POPULAR MECHAMNICS » SEPTEMBER |985



Begin by cutting the cabinet and web
frame pieces to size. Mark the position
of the six dadoes, and cut tham with a
Ya-in.-dia. straight bit in a router or a
dado blade in a table saw. Cuts must be
accurate to ensure a sguare cabinet and
precision-fitting drawers. Also cut /-
in. X %ys~in. rabbets in the cabinet sides
and top to receive the back.

Cut Ye-in. ¥ Y-in, grooves in the
frame members. If the plywood for the
dust panels and splines is slightly less
than ‘/s-in. thick, adjust the width of
these grooves accordingly. Glue and
clamp the frames together with the
splines and dust panels in place and
check the frames for squareness, Do not
glue the dust pansls—they should float
freely in the grooves.

Slightly sand the sharp edges of the
frame side pieces with 220-grit abra-
sive paper. Then, glue the frames into
the dadoes and clamp the cabinet.

1 Clamp guide blocks to inner surface of
cabinet sides and cut dadoes for web frames
using a router and straight Ve-in.-dia. bit.

£ Cut'/+in. grooves in web frame pleces for
dust panels and splines. Adjust groove
width for under-thickness ]

o

Lockable file drawers have dadoes cut into
sides for 's-in. lauvan dividers.
Raised panels and beveled edges of the
solid oak drawer faces are cut on table saw,

Check for squareness, and shift the
clamps to bring it square if necessary.

Rip the */1e-in.-thick edging from solid
oak. Then, rip these pieces slightly
wider than % in. so they can be sanded
flush easily after they are applied to the
plywood, Glue the edging pieces in
place and tape them down with strips of
masking tape at 2- to 3-in. intervals.

Glue and clamp the top trim (Q) to
the toeboard (R). Apply edging, then
round over the top trim with a *e-in.-
rad. rounding-over bit. Mount the toe-
board to cleats glued and screwed to
the sides and lower frame.

A T

S Tap opposite side In place and clamp,
using boards to avoid marring veneer.
Check squareness; shift clamps if necessary.

POPULAR MECHANICS ® SEFTEMBER 1985

& Rip ng strips a hair wider than ¥ In,
Glue to side, then frame edges,

with strips of masking tape until dry.

and clamp

Fire-safe box fits lower drawer. concealed
under dummy dividers. Full-extension slides
on both drawers permit easy access to items
stored at the back.

Undercut the front edge of the manu-
script shelf to serve as a fingergrip
using a rasp or spokeshave, then apply
edging to the front and side edges of the
shelf, Groove the front and side edges
of the cabinet top for “e-in.-thick
splines, Cut corresponding grooves in
the side trim. Then, glue and clamp the
top assembly together.

Bore dowel holes in the top edges of
the cabinet sides with a doweling jig.
Transfer the holes with dowel centers
to the underside of the top trim boards.
Check the top for fit, but do not glue it in

(Flease tum to page 1200




removable shelf pegs. The
neatly In brass grommets [above).
Detaill [top) shows that the stiffener
Is cut short to allow shelf to fit
behind the cabinet’s stiles.

Color and black and white
howw-to photos: Rowano Capoeosio
Color bookcase photo: Hamy Harmar
Stylise: Gabe Hermick
Technical artist: Don Mannes

1 Inzert bookcase bottom into the dado
cut in the cabinet side, Then, mark bottom
for cutting the end notches.

e o

7 Sand stiles with a finishing sander orby 8 nmmmﬁmmmmwrmw.ﬁm 9 Shape the decorative trim and base with

hand with a sanding block. Avoid round- rounding-owver

Be sure not to shape the  a roman ogee router bit. Rout a wide board

ing over edges that receive trim. front edge of the cabinet bottom. first, then rip the ¥-in. trim to size.

100
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Guide To Shelving Systems

PACE PROGRAM

Start your own space reclamation project with this quide
to shelf construction and installation. Then, build
our traditional painted bookcase from the plans included.

early all homeowners share

BY ROSARIO CAPOTOSTO

choose is determined by the weight

a common problem—Ilack of
—— storage space. Regardless of the size of the
house, it seems there is never enough room to store
everything. This is true especially for condominium
owners and apartment dwellers. Fortunately, sasy-to-
build shelving systems offer an effective, inexpensive
remedy for the do-it-yourselfer.

Presented hers are more than two dozen ways to build
and install shelving. The techniques shown require no
special skills or tools and they all can be built using
readily available hardware and standard-size lumber
and moldings.

Shelving materials

Shelves are most commonly made from particleboard,
plywood or solid lumber and are either 35 or 1% in. thick.
Edge treatments are often applied to shelves (see the
photos on page 103) for one or more of the following
reasons: to conceal an exposed plywood edge, to add
rigidity and increase the shelf's load capacity, and to
create a decorative detail. The exact shelf design you

of the items being stored and the
look you desire. But remember, it's always better to
ovarbuild the shelves slightly to prevent sagging and
possible collapse. See the chart on page 103 to help you
determine the proper shelf construction.

When the shelves’ appearance isn't important, such as
when making utility shelves for the basement, garage or
workshop, No. 2 commen pine is quite suitable. This
grade pine has knots of varying sizes, so be sure to hand-
pick the boards carefully to avoid loose or oversized
knots that will weaken the shelves. Note that if the pine
is to be painted, first seal sach knot with shellac to
prevent bleed-through.

Particleboard is the most economical shelving material
and is often used under plastic laminate. The disadvan-
tage to particleboard is that it's heavy and tends to sag if
it isn't supported properly.

When the look of fine hardwood shelves is desired,
choose hardwood-veneer plywood. This cabinet-grade
plywood is less expensive and lighter than solid hard-
wood and it's warp-free. Also, extra-wide plywood

§ mw?mmﬁmglmﬂﬂ
finishing nalls. panel ace
temporarily to Iﬁl‘d the cabinet square.

10 Miter the ends of the trim pleces after
the decorative edge. A homemade
mitering jig ensures safe, accurate cuts.

POPULAR MECHANICS & SEFTEMBER 1985
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GUIDE TO SHELVING
shelves are made easily without having
to edge-join boards together. Conceal
the plywood’'s exposed edge with any
one of the 12 methods shown in the
photos on the facing page.

Fixed vs. adjustable
Shelves can be installed as perma-

nent fixturas in a cabinet or as separate
components that can be adjusted or
removed, if necessary.

Large cabinets or cabinets without
backs often have several adjustable
shelves and one fixed shelf. The fixed
shelf adds rigidity and strength to the
unit. Fixed shelves for small, light-

waight cabinets can be attached with
simple butt joints using glue and
screws. However, for a much stronger
assembly, you should use dado joints to
install permanent shelves.

The two most popular ways to sup-
port adjustable shelves are with shelf
pegs set in holes bored in the cabinet

12" DEEP'x 37-1/2" WIDE x 43-17F" HIGH
3/8" DEEP x 3/4" RABBET

3/8" DEEP » 3/4" DADO

BOOKCASE WITH ADJUSTABLE SHEI.‘H"ES

5/16" DEEP » 3/8" RABBET

4
FIRISHIMNG
MAIL

[
L& (TYPICAL)

T — 175"-DiA. x
152" DEEP HOLE
{TYPICAL)

\
ROUT EDGE
WATH 5/32°
ROMAN OGEE BIT

-3

FRONT VIEW

Size and description (usa)

I x 11% ® 38" birch plywood {top)

3 % 10 ¥ 43%" birch plywood
i)

1 ' % 35%e X 407" birch plywood

=g

(back)

2 3w 10% ¥ 34% birch plywood
(zhalf)

1 % % 11% ¥ 36" birch plywood
{bottom)

munw:s

MATERIALS LIST—BOOKCASE

2 W x % x 12" birch {side trim)

1 3% = 35 0 37V birch (front
Lrim}

1 % x 1'% x 33" birch (apron)

2 Y oK 1% X 40%" birch (stile)

2 M ox 1% ¥ 33" birch
{stiffenar]

2 % x 3 X 127 birch (base side)

1 % x 3 x 37%" birch (base
frant)

mE =X Om

2 ¥ x 2% x 11%" birch plywood
(bottom suppaort)

2 % x 34 x 2%° hirch plywood
[comar block)

60 4 -dia. grommet

B Shelf peg

Misc.: Carpenter’s glue, 100- and 120-grit abrasive

paper, primer undarcoat, acrylic latex paint

[we used Ox-Line satin eggshell paint, No.

G45-18).

wo 2 =

ADJUSTABLE SHELVING

shelf pegs are available in a Here are two ways to install adjustable Mmmqmmﬂm
varlety of styles at hardware stores. Make metal standards: flush-mounted set in a

can be screwed directly to the wall or set in
attractive hardwood uprights, as shown.

POPULAR MECHANICS ® SEPTEMBER |985



sides, or with metal standards. Shelf
pegs are inexpensive, easy to install
and suitable for nearly all cabinets.
Metal standards are more costly, but
they are available in two styles. One
style holds flat metal clips for use in
cabinets. The second standard accepts
brackets to permit installing shelves on
walls without a cabinet.

Bookcase construction

Our modest-sized painted bookcase
requires slightly more than 3 sq. ft. of
floor space, yet it provides nearly 9 =sqg.
ft. of book storage (almost 12 sq. f. if
you use the top surface).

The bookcase cabinet and shelves are
made of birch-veneer plywood faced
with 3%-in.-thick solid birch. The two
adjustable shelves rest on shelf pegs set
in holes bored 2 in. on-center.

Start by cutting the plywood parts to
size as given in the materials list. Nest,
cut a ¥-in-wide dado in each cabinet
side 2% in. from the bortom edge. Mark
the cabinet bottom for cutting ¥e-in.-
deep notches in each end, as shown in
photo No. 1 on page 100. Then, rabbat
all four edges of the cabinet’s top. Note
that the top’s rear edge rabbet is only
% in. deep to accept the V4-in. birch-
veneer plywood cabinet back.

Now bore a series of evenly spaced
shelf peg holes in the cabinet sides
before assembling the bookcase. To
ensure accuracy, bore the holes using a
drill press or a portable drill fitted with
a drill guide accessory, Although most
shelf pegs fit Vs-in.-dia. holes, purchase
the peqgs first and check their shank
diameter before boring the holes. Wea
used shelf pegs that fit into brass grom-
mets, which add a clean, finished look
to each hole. Install the grommets after
the bookcase has been painted. (The
peg and grommet system is manufac-
tured by Ferum Hardware, Box 698,
Pina Brook, NJ 07058, Write to them for
a list of retailers in your area.)

Azsemble the bookcase with wood-
working glue and 4d finishing nails.
First, tape the back panel to the top and
bottom to hold the cabinet square. Next,
glue and nail the sides to the bottom
and attach the top. Leave the back
taped in place until the glue dries. Be

(Flease turn to page 110}

MAXIMUM SPAN RATINGS
Shelving Maximum Span
Material Between Supports”

¥, particleboard 24in
¥a=ini, plywood of

%-;m 50l umber 3zin
1%in. solid lumber or

glued-up, doutie Hein,

plywood B0 in

"These dinensions apply lor a 10-n.-wide nonseinfonced shell

wih & load of 30 pounds per linear fool Increase the

dimensions by 50 percent lor & shell that is reinforced wih & 3

x Feiny wicke stiflenor the front edge and a % = 2 xBdn..

mgwumlm rear of tha shall & the micdle of
Span

POPULAR MECHANICS » SEFTEMBER 1985

SHELF-EDGING OPTIONS

Attach '-in.-thick hardwood strip using
glue and brads to conceal plywood's edge.

Cut V-groove In shelf's edge on a table saw.,
Then, attach a triangular edging strip.

Solld wood shelving can be shaped using a
router to form a carved, decorative edge.

T-molding, avallable In plastic or aluml-
num, fits into a szlot in the shelf's edge.

Attach ¥,-In.-dla. half-round molding to a
plywood shelf to form a bull-nose edge.

Afflx cove molding with glue and 1-in.
brads driven through the upper flat area.

Attach a wide molding to create a thick-

Add ﬁgidh‘}r to a Ye-in.-thick shelf by at-
looking shelf. Backup block adds support.

taching a 1'4-In.-wide hardwood stiffener.

A rabbeted solld hardwood stiffener s an
effective way to prevent sagging shelves,

Here's how to attach a stiffener without
nalls: use glue and "-in. plywood spline.

Double ¥4-in. plywood shelf has a plastic
laminate top and a "4-in. hardwood edge.

To assemble with nn;y veneer showing, cut
an "V n-deep x %.-in. rabbet In shelf,

103



Backyard
Banquet For
Birds

The

Build 3 super feeders that money can't buy.

BY DURRAE HENRY

ry year more and more people are
taking adwvantage of the “cheep”
entertainment and tuition-free
education provided by birds that visit back-
yard feeders. By observing these feathered
dynamos, you'll lay to rest the phrase “eats
like a bird.” Birds actually consume as
much as twice their weight in seeds and
insects every day. They may have no
problem finding plenty of food in summer.
However, in winter when natural food is
scarce, the birds need axtra help. Birds are
colorful, fun to watch, and by supplying
them with a regular source of food you may
encourage them to remain year ‘round,
providing the best and safest control avail-
able for pests such as moths, wasps, ants,
aphids, mosquitoes and grubs.

If you've been thinking about feeding
bhirds, now's the time to do it. With our
plans you can build a feeder to attract most
of the common and even some of the rarer
birds. Of course, not everyone will have

WINDOW FEEDER
Designed

especially when stocked with their favorite

food—sunflower seed. The Red-breasted Nuthatch and
House Finch will also zero in on this feeder, which

offers complete protection from the elements,

the same species in his or her backyard.
West of the HRockies, Chestnut-backed
Chickadee, Pine Siskin and Bushtit will
find your banquet. In the East, Tufted
Titmouse, Cardinal and Blue Jay are com-
mon. Bobwhite, Hermit Thrush and Red-
bellied Woodpecker frequent the South-
east, while the Southwest hosts California
Quail, Plain Titmouse and Scrub Jay.

However, since birds aren’t aware of
geographical boundaries, some ranges
overlap. The birds illustrated here are
considered the most common for the re-
spective areas, but a bird enthusiast in any
locality may well be treated to 20 to 30
different species in a single feeding sea-
son. Habitat, also, will determine what
kinds of birds you'll entertain. Rural and
wonded areas will attract woodpeckers
and titmice, while urban and suburban
areas will tend toward cardinals, jays and
House Sparrows.

No matter where you live, it's crucial

BLACK-CAPPED
CHICKADEE

to discourage larger birds. our window feeder - -
|below | will be popular with the Black-capped Chickadee, - R A T ——
White-breasted MNuthatch and Tufted Titmouse [right |

POPULAR MECHANICS ® SEFTEMBER 1985



HANGING FEEDER

i The extended roof of our hanging feeder [left]

| offers protection from rain and snow for birds

| the size of the Dark-eyed Junco and Purple Finch
i (right]. It also shields them from harsh

winter winds. The suet will attract 3
the D y Woodpecker PURPLE DARK-EYED JUNCOD

[below) as well as
chickadees and other
species of woodpeckers,

DOWNY
WOODPECKER

Feindes hositin PLATFORM
Durrae Henry
Feeder constrection FEEDER
Rosario Capotosto Larger birds such
Colar photos as the Evening
Paul Sclacca Grosbeak, Blue Jay and
Black and white phatos Northern Cardinal pictured
H‘:u..;rh; rc“ﬂmma below prefer a platform feeder
echnical an (right]. which will give them stability
Eugene Thompson inlanding and, as cautious birds,
mes an unobstructed view of their surroundings.
Bird Alstratinns Many other birds will be attracted to
Arthur Singer this open feeder, including the
meprirmed by permison American Goldfinch and House Sparrow.
fecam Birck of North Amenica,
Westem Publishing Co inc. | 1968)
EVENING BLUE JAY NORTHERN
GROSBEAK CARDINAL

POPULAR MECHANICS ® SEFTEMBER 1985
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BIRD FEEDERS
that once you've begun to feed them in
the winter, don't stop, because the
hirds will come to depend on finding
food in your backyard.

Like people, birds have preferences
for certain foods. Some, like gold-
finches, cardinals and House Finches,
will dive into a pile of sunflower seeds
but turn up their beaks at cracked commn.
Birds that normally eat insects—mnut-
hatches, chickadees and woodpeck-
ers—often change their diets to seeds
in winter. It's important to fill your
feeder with the correct seed if you want
to attract more than just snow.

There are as many outlets for buying
seed as the type of seed itself. Most
supermarkets carry an all-purpose mix
that usually contains filler—seed that
even the hungriest bird won't eat, It's
wise to read the label and avoid any
package that has the most common
filler—mmilo. Bulk lots and specific types
of seed can be found at better hardware
stores, garden centers, feed and grain
mills, or through the Yellow Pages
under Seeds or Pet Supplies. Also, there
are two notable mail-order suppliers:
Audubon Waorkshop, 1501 Paddock Dr.,
Northbrook, IL 60062, and Duncraft,
Penacook, NH 03303. Write them for
their catalogs,

Seeds aren't the only food attractive
to birds. Insect-eaters such as wood-
peckers, chickadees and nuthatches like
suet, which is available at most meat
counters and often is free. Soapy beef
suet is best, but remember to remove it
during extended periods of warm
weather since it spoils quickly, One
large chunk should last the winter.

Fieces of fruit (orange halves, raisins,
cherries) are appealing to woodpeckers
in winter and tanagers and orioles in
summer. Almost all birds will enjoy
stale baked goods, and all but the
ground feeders will relish peanut butter
mix. For this high-protein, high-energy
food, melt 2 cups of suet and add to it 1
cup of peanut butter, 2 cups of yellow
corm meal and 2 cups of fine cracked
corm. Pour into forms, chill until hard-
ened, then place on dowels connected
to your feeder or in a suet holder.

Also, because birds lack testh and
need some coarse material to grind
their food, some type of grit is neces-
sary to round out your feeding program.
Without grit, birds can actually starve at
even the best stocked feeders. Com-
mercial grit is awvailable, wusually
crushed oyster shells that sell for about
$7 for 10 pounds. Or, you can use
masonry sand mixed at a ratio of 1
pound per 10 pounds of seed. The grit
can also be supplied in extra dishes or
trays like we show on two of our
fesders.

Location of the feeder is as important
as the seed you put into it. The type of
feeder you use will determine where to

106

place it. All feeders should allow you to
sea the birds easily. Sheltered areas are
best not only because birds won't toler-
ate strong winds, but a hanging feeder
may be blown about and lose much of
its sead. All feeders should be at least 5
feet from the ground and 10 feet from
the nearest tree or overhanging branch.
With the exception of the window feed-
er, stations should also be placed 10

Feeders
and Feed

The mast commaon birds, their

farther south than usual. This can pro-
duce a larger vanety at your feeder.
Most likely, the less cautious spar-
rows and starlings will be the first
guests, but others like cardinals, chicka-
dees and jays will soon follow. Since
you'll want the birds to find your feeder
before cold weather sets in, September
is a good time 1o start stocking it with
food. Some people stock their feeders

[ []

k) E-.- i‘u ‘g‘?f’:}.'
/ £/ /58 &
T

preferred food and type of feeder. £ é_ 3? Q::. :.‘Sﬁ "'f&‘i.-":-?, §.-"',:
§/§/0/8/5/5/8/8/§/8/%

American Goldfinch e| |» . | I

American Tree Sparrow ]‘ "l . F_']:_' s/ s sl
Black-capped Chickadee N 5| s @ .
Blue Jay i ' [ PR 1-]'1.[ .

Brown Thrasher | & = . & & =
Chestnut-backed Chickades |+ [+ [« [ o[ e el el |3
Chipping Sparrow . 0w . 8| =
e e R K R

Dark-eyed Junco . | .| .| 8| 5| =
‘DownyWoodpecker || | | | TelT .
European Starling | | » .

Evening Grosbeak e DD EIT

House Finch . e 8| . . [ »| -
Hamam ¢ Il |'- '{‘E.]-l' i
Mourning Dove i [ s ol » B
Northern Cardinal | Jelelefel T

Pine Siskin o | * e e

Purple Finch o [+ ===
Fed-bellied Woodpecker . . | o o m | L.
Red-breasted Nuthatch . -] o o] el
Scrub Jay . [ D

Song Sparrow | o | | I
Steller's Jay e & @ e o | »|
[TuisaTimouss e[ || [[e| [ [ ]=]
White-breasted Nuthatch . e . .
‘White-crowned Sparrow o | [a]eale]ala]lalw
White-throated Sparrow ol | [e]a]|a|a]e]a]e
Yellow-bellied Sapsucker o[ [+ IS

feet from any buildings. This discour-
ages squirrels, which are fond of seed
and able 1o get at almost anything. It's
also best to place the feeder 15 fest
away from brush or thick bushes since
you don't want to offer your feathered
guests as fast food for a hungry cat.
You've made a feeder, hung it in its
proper place, and loaded it with seeds
birds dream about, but there are no
birds. Be patient. To let them know
you're open for business, sprinkle bread
crumbs on the ground or place some
geed in a shiny pan, Your feeder won't
be an immediate success, but as Morth-
ern birds® food grows scarce, many will
move south to  their wintering
grounds—your backyard., Harsh MNorth-
ern winters often force certain species

all year, while others stop in April or
May or whenever natural food becomes
available for the birds.

Feeding birds doesn't come without
its share of frustrations. Squirrels can
be an ever-present problem around
even the best located feeders. To deter
these pests from hogging your station,
place cobs of corm or peanuts in the
shell for them around your property, far
from all feeders. Also annoying are
starlings and House Sparrows. Once
you've attracted these aggressive glut-
tons, it's hard to get rid of them. By
using sunflower seeds only, they will
avoid the feeder, but so will some of the
more desirable species, One remedy is
to place their favorite food—bread
crumbs or dried dog food—away from
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feeding stations. Also, unlike maost
birds, starlings feed late in the morming
and early in the afternoon. By putting
out a small amount of seed early in the
moming and, if necessary, again in late
aftermoon, you'll give the preferred
birds a head start.

You may be alarmed to find an occa-
sional hawk grabbing your favorite jun-
co. There's very little you can do to

discourage them. But remember,
hawks are an important part of the
balance of nature, and they are protect-
ed by law. They actually strengthen
bird populations by feeding on weaker
and slower birds and can be a thrill to
have as visitors.

Other than refilling, your feeder
needs no maintenance. Qur stations are
made of decay-resistant redwood and

will provide years of troublefree feed-
ing. Don't use cornmercial stains, seal-
ers or paints on your feeders. They
contain chemicals that are harmful to
the birds, Keep your feeders and feed-
ing area clean. Seed spilled on the
ground will provide food for ground-
feeding birds, but don't let it accumu-
late because it can become moldy or
attract rodents. Deep snow should be

Hanging Feeder

This feeder was dasigned to keep both
the seed and birds dry during feeding.
The aluminum screen allows any water
to drain through immediately and the
removable roof section is joined to the
top with a ship lap joint that makes
refilling easy while keeping water out.
A grit tray and suet holder are posi-
tioned on each end and the feeder is
hung from two eyebolts so it will be
balanced to prevent seed loss.

To build it, begin by cutting all parts
to the sizes given in the materials list.
Then nail the sides to the seed diverter
and one of the acrylic support rails.
Next, nail the peak and other support
rail to the fixed roof panel. Join all base
pants and rout the rabbet for the screen;
staple the screen in place. Join the roof
to the sides, slide the acrylic panels in
place and glue the filler blocks into the
bottom of the grooves so the acrylic
rests s in. above the screen. Screw the
feeder to the base as shown, then slide
the removable roof in place and install
the roof pins. Hang the feeder with
aviation cable as shown.

| BN BB

DETAIL END — A
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Photo shows mban!rrhlle; ready for final
aszembly. Note that peak is joined to fixed

Attach screen to shallow rabbet in base
using Ye-in.-long staples. Most mﬂhy:tqalﬂ
resistance

roof panel before panel is attached to sides.  are coated for weather
MATERIALS urr—mmun FEEDER
Key Mo. Size snd description (use) (o] F¥a x 2%" recwood hai-round molding
A 2 %= B x 95" redwood (end) P BV » & alurminum screen, abached
B 2 %=1 x@le mdwood (sda rail) with 14" staples
C 1 34 =6 = 14" redwood Gl 2 'dia x 3" dowel (pin bushing)
{remowable roaf) 02 2 84 aluminum casing nal (roof pin)
D 1 3% = 1% = 14" redwood (ool peak) R 2 Vex 2 eysboll 2 washers, 1 nut
E 1 % = 8% = 14" redwood (liwed rool) 51 1 ¥a'dia = 24"-long avielion cable
F 1 %« 2% = B\ redwood (seed diverier] 52 1 Jw'dia = length fo sull aviation
G 1 e x 13 = Bl redwood (seed diverter] cabia
H 4 W x Vi x 3% redwood (liller biock) T 4 %'«sa lead lermibe
I 2 Yo x T = § acrylic sheet {sde) U 4 1% No 8 hscow
Jd 2 W T 1T redwood (base sida) w2 \'v'hx4x5‘anthcﬁhf
K 2 %= % x 8 rodwood (base end) W ™ ad finishing nails
L 2 3= Th= 8 redwood (divider) “Called Suet Sidekick, available from Duncralt
M 2 W ox 1 x B redwood (tray bottom) Penacock, MW 03303, for $4.95 each plus shpping.
N 2 %= 107 redwood hall-round malding “*Ag reqd.

38" RAD

1/32°-DEEP x
114" AWIOE
RABEET

|4 SIDES)



BIRD FEEDERS

cleared from underneath feeders to
make ground seeds accessible to jun-
cos, sparrows and towhees that feed
there.

Since different birds feed at different
heights, use more than one feeder to
attract several species. A well-balanced
program includes a platform feeder 5
feet from the ground, a window feeder
and a hanging feeder 5 to 8 feet high.

Mow that there are birds coming to
your feeder, you might want to know a
chickadee from a nuthatch. Many excel-
lent field guides are available. In addi-
tion to photos or illustrations of each
bird, the better books include range
maps and voice and habitat descrip-
tions. Most also feature checklists so
you can record each species you see,

Among the more popular guides are

Roger Tory Peterson’s A Field Guide To
The Birds, with a separate edition for
east and west of the Rockies; Birds OF
North America by Robbins, Bruun and
Zim, which includes all North American
species; and The Audubon Society Field
Guide To North American Birds, also
with volumes for eastern and western
regions. All can be found at, or ordered

(Plpase tum to page 113)

Platform Feeder

Some birds prefer an open platform
feeder. But when seed is exposed to
rain and snow, the moisture can cause
rot. This feeder features an aluminum
screen tray that provides great drainage
and can be removed for cleaning. (Be-
cause birds can stick to cold surfaces, it
is wise to coat the screen with vegetable
shortening during severe cold snaps.)
Alsp featured are built-in grit trays and
sharpened dowels for adding corncobs,
baked goods and fruit to the feeder
gides. The dowels should be removed
when not in use to prevent injury to
playing children.

. Begin building by cutting all the parts
to the size given in the materials list,
then assemble with resorcinol glue and
nails. To make the squirrel baffle, trans-
fer the drawing pattern onto aluminum
and cut the shape with tin snips. Then
bend the aluminum into a8 cone as
shown and drill the rivet holes. Install
the rivets and attach the baffle to the
pipe with the hose clamp. Add the pipe
flange, then prime and paint the pipe
and baffle. Attach the feeder.

PATTERN —SOLIRTEL BAFFLE

Completed platform shows how dowels

slide through assembly. Screen tray. with
nutﬂingdwelhnlﬂ,nulmlde;zﬂom

To make baffle, cut shape using
then bend aluminum Into cone shape. Tape

eénds together and drill rivet holes.

MATERIALS LIST—PLATFORM FEEDER
Koy Mo. Size and description (use) afached with V4" staples
A 2 %aw 2V = 3" redwood (side) C 1 1°dia pakanized pipe Hange
B2 o=@V = 16%% redwood (and) F 1 1dia =« 86 -long galvanized
C 2 %aw 1% 0 18% redwood (divider) mpa
D 2 %= 1%« 18% redwood (bottom) @ 1 1Wdia x 1 -Hong galvanized
E 1 % 3%« 22% redwood (support) pipo
F 1 %4« 38 » 184" redwood (support) R 1 020 gauge = 24 x 35" showl
G 2 34 = 3a = 1778 redwood (iray side) Bluminum
H 2 3% = 3a = 9478 redwood (iray end) 8 98 ‘wdia sluminem pop rivets
[ 1 3 = 34 x 167%° redwood (support) T 1 siginless-siesl adjustable hose
J 1 ¥om 3w 1478 redwood (suppord) clamg
K 2 MW-da x 24" hardwood dowel U 4 Bdgalvanzed casing nails
L 2 V%= ¥ x 17" mdwood (molding) ¥ " d4d galvanized finishing nais
M2 e x % x N recwood (molding) W * % gavanized finishing nails
N 1 16 x 177" aluminum screen, "As reqd.

RVET_ S
SPACED 1-1/2" APAR

INGTALLATION
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Expvrit"m*:* the personal satisfaction
of creating antique minfature re-
wroductions with your very own hands.
magine the thrll of displaving classic
Chippendale in your home. Showing off
a Hepplewhite dining set or a Queen
Anne table. These are among the
world's most treasured antiques. Now
you can enjoy the timeless beauty and
charm of these furniture masterpieces
in mentature—with our extraordinary
museum gquality kits.

Each House of Miniatures kit is pre-
cision-scaled to 1/12 of the full-size orig-

The House of Miniatures invites you to build...

A collection of authentic
true-to-scale antique furniture

inal. Only furniture
quality hardwood is
used, cut to exact spec-
ifications, Fittings A$995
and hardware are of cFanid
solid brass—finished retail value
to fit perfectly. Each kit includes detailed
step-by-step instructions. And no special
tools or skill are required.

Begin your crafting adventure with our
miniature reproduction of the Thomas
Chippendale chest kit for only $1 when
you become a trial member of The House
of Miniatures Collectors Society.

wi

Take this

museum quality

. Chippendale

Chest Kit

for only *1°

th no further obligation

Actual size

As a trial member, you will have the
opportunity to purchase, if vou wish,
other museum-guality miniature kits,
However, you are not obligated to buy
;msﬁ additional kits —ever!

emember, this Chippendale chest kit
is available for $1 by mail only. With
no further obligation on your parl. Mail
coupon today.

£ 1985 Craftmark Inc.

e e e e .  — — — —— — —— — — — —

2 : 2 My
Each kit has fine details THE HOUSE OF MIN | | }
Divesion of Craftmark Inc., 80 Newbridge Road, Bergenfield, NJ 07621 |
. ’ - Please enroll me as a trial member of the Saciety and send me the Chippendale |
e ri'::.i_r chest kit. Bill me only $1* I[f [ am not completely satisfied, | may refuse

delivery of the second shipment by writing “cancel me” on the shipping label.
w Bttt Bars | 11 keep the second shipment, I will be a lar member and receive additional !
:mpm&nm ve ﬁnilr weeks, Prices for tl?f ) i

pment, which will contamn one or two kits, 15
$9.95* or less. | may return any shipment and 1 am w 1
not obligated to accept any minimum number, Professional Quality |
BS1Z Finishing Samples |
O Mr. O Mrs sk
O Ms. OO Miss authentic color), glaze l
edges All enrollments are subject 1o acceptance. 5Eénht_’m- antiqulng l
a hlight
= Carved Aelroms izd nzgorlgna::ﬁalﬂ :
details o professionally
Ch d 1 l b{ I City Sate Lip. finish your kit to i
1 endale lowbhov » Fiaials *Plus shipping, hamdling and salis wax museum guality,
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SHELVING
{Continued from page 103)

sure that the cabinet is square.

Now glue and nail the stiles, apron
and stiffeners to the front edge of the
cabinet’s sides, top and shelves. Also,
attach two support braces to the under-
gide of the cabinet bottom and corner
blocks (parts N in the materials list) to
the bottom's lower, front edge. Next,
mill the decorative trim (F,G) and base
(K.L) pieces using a router fitted with a
%4e2-in. roman ogee bit. Miter the corner
joints and attach the pieces to the
bookcase. Then, set all nails and fill the
holes with wood putty. When the putty
dries, sand it flush with the wood.

Now apply one coat of primer to the
bookcase, shelves and back panel. After
the primer dries, sand all surfaces light-
ly with 240-grit abrasive papar, ramove
the sanding dust with a tack cloth and
apply one coat of acrylic latex paint.
Apply a second coat, if necessary. Final-
ly, attach the back with %a-in. brads,
insert the brass grommets into the shelf
peg holes and install the shelves.

Wall-to-wall shelf

A short span betwesn two walls is
perfect for a wall-to-wall shelf. This
sturdy, easy-to-make shelf functions as
a buffet serving area, writing desk or
worktable. It installs quickly on two
cleats screwed into the side walls.

The shelf shown measures 3 x 18 x
38 in. and consists of a %4-in. plywood
frame sandwiched between a Ye-in. fir
plywood bottom and a Ve-in. cak-venear
plywood top. A ¥s-in.-thick hardwood
oak face attached to the shelf front
conceals the side wall cleats.

When spanning a distance greater
than 48 in., use ¥-in. plywood for the
top and bottom and increase the shelf's
thickness to 4 in. Also, recess the ply-
wood frame Te-in. from the shelf s rear
edge to allow installing a 3%-in.-thick
cleat along the back wall.

Assemble the shelf using glue and 4d
finishing mnails. The top and bottom
members overhang the frame by V&-in.
on each end to form channels for the
cleats. Screw the cleats securely to the
side walls. Then, slide the shelf onto the
cleats and secure it by screwing
through the bottom into the cleats. PM

r———

B Screw the hardwood cleats securely to
the side walls. Be certaln to use a torpedo
level to position the deats accurately,

ne

SHELF-TO-CABINET JOINTS

Glue and nail a cleat to the cabinet side.
Then, once the glue has dried, nail the
sheif to the cleat. Prebore all nail holes.

Aluminum angles make It easy to assemble
and disassemble shelving. Secure angle
and shelf with flathead screws.

Use the glued-and-screwed butt joint for
light- to medium-duty shelves only. Con-
ceal the screwheads with hardwood plugs.

Dado joints provide one of the strongest
mlr-ta-cahhnt’{ulnts. Assemble the parts
using glue and finishing nalls or screws.

Cut a stopped dado within ¥,-in. of cabinet's
front edge to form recessed shelves. Chisel
dado end square to match shelfl profile.

WALL-TO-WALL BUFFET SHELF

1 After assembling the shelfs phywood
frame, glue and nall on hardwood face. Be
sure the frame Is centered on the face,

& Glue and nail the top and bottom panels
to frame. Use fir plywood for the bottom

o

5§ The sturdy shelf can be used as a buffet
server, writing desk or as a workcenter for
habbles, handlcrafts and sewing.
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Small Wonder

At last, pocket-size radar protection.

Quite simply, PASSPORT is the
smallest superheterodyne radar
detector ever made —only 3 tall,
23" wide, and 434" long. It fits vour
pocket as easily as a cassette tape,

This miniaturization is possible
only with SMDs ( Surface Mounted
Devices), micro-electronics com-
mon in satellites but unprecedented
in radar detectors. The resuli is
exactly what you'd hope; high
performance in a low-profile package.
And the response is exactly what
you'd expect. The expens al Car arnd
Driver said, “In a word, the Passport
is a winner.'

The magazines repon excellent
performance. More than early waming,
PASSPORT also provides a precise
measure of radar range. Simply tum
PASSPORT on and set the volume level
At radar contact, the alert lamp lights
and the variable-pulse audic begins a

leave PASSPORT fully armed for the

o | next encounter. You get the complete
= radar picture,
: - Small means
5‘\ never having to go without
In PASSPORT, 102 SMDs (right ) do the work of Yo can ke PASSPORT any-

ordinary transistors, resistors and capacitons.

slow waming: “beep” for X band radar,
"brap” for K band. Simultaneously a
bar graph of Hewlett-Packard LEDs
shows signal strength. A photocell
even adjusts the alert brightness to
the light level in your car

Small means
the size of a cassette tape

As yvou get closer, the pulse
quickens and the bar graph lengthens,
And if vou should want o defeat
the audible waming during i long
radar encounteér, a special switch
allows you to “mute” the audio, vet

where: on an airplane to another
city, or towork for trips in the company
car. Just install on dashtop or visor,
then plug into your lighter PASSPORT
keeps such a low profile, it can be
on duty without anyone naoticing.
And PASSPORT comes complete with
avisor clip, windshield mount,
straight cord, coiled cord —even a
leather travel case. And we back
PASSPORT with a full one year limited
WAITY.

Try PASSPORT at no risk. Call
s toll free o order When your
PASSPORT arrives, take the first 30
clays as a test. [fvou're not completely
satisfied, return it and we'll refund
your purchase and your mailing
costs. You can't lose.

$295 (OH res. add $16.23 tax)

“®

€ 1985 Cincinnad Microwave, Inc.

PASSPORT

RADAR-RECEIVER

Call Toll Free 800-543-1608

Cincinnat Microrwse
Depanment 100-068-C09
One Microwave Plaza
Cincinnati, Chio 452960100



Now.
For the future.

Technology is moving faster
than sdence fiction. And, it's more
exciting, But to be part of it —to
make it work —we have to learn.
We have to grow.

: The Air Force has thousa Mnds of

ascinati uppmtunmes. any in
technologies still being devel y E
But, young Americans will be left
out if they're not prepared.

It takes training to use
technology. The Air Force offers
such training. But only to those
who can handie it. Those who have
taken advanced courses in math
and science.

We've got a choice. America's
youth can watch technological
deve ents being made. Or they
can help make them. Encourage
our children to AIM HIGH. To tackle
the tough courses. Then they'll be
equipped to tackle the future.

America and the Air Force of
tomorrow are depending on them.

A great way of life.




BIRD FEEDERS
(Continued from page 108)

from, your local bookstore. The National
Geographic Society's Field Guide To
The Birds Of North America can be
obtained by writing to The National
Geographic Society, 17th and M Streets
N.W., Washington, DC 20036. It costs
$17.20 postpaid.

Binoculars are handy to have for the
elusive bird that simply refuses to come
close enough to the house to allow you a

better look. A good salesman will help
you select the pair that's right for your
needs. For backyard viewing, a pair
with seven or eight power is best. A
higher power won't allow you to focus
on hirds that do come close.

To find out more about birds and
other wildlife, contact the National Au-
dubon Society at 950 Third Ave., New
York, NY 10022. They'll also put you in
touch with your local Audubon chapter,
The National Wildlife Federation, 1412
16th 5t. N.W., Washington, DC 20036,

has excellent periodicals and publica-
tions to further enhance your interest in
birds and wildlife. For a magazine de-
vored exclusively to hirds, get Bird
Watcher's Digest, which is geared to-
ward the novice as well as the bird
enthusiast, Contact them at P.O. Box
110, Manetta, OH 45750.

Whether your interest is mild or ob-
sessive, by providing a backyard ban-
quet for the birds, you're helping to
preserve one of our most valuable natu-
ral resources. ™

Window Feeder
This feeder was designed for great bird
viewing, and you'll never have to leave
your house to fill it. The fixed acrylic
panel lets you see when to add seed,
and because it's slanted, rain and snow
run off easily.

The two dowel perches are spaced to
allow small birds to enter while frus-

trating larger birds and squirrels.

To build it, begin by cutting the sides
to rough size. Then establish the angle
of the windowsill where you want to
hang the feeder. Draw a matching an-
gle on the sides and cut out the notches,
Cut the saw kerf grooves for the acrylic
on the table saw then glue in the bottom
filler blocks to create stopped grooves.,

Assemble the feeder case as shown.

Cut the acrylic to size and attach the
lower support to it with a few dabs of
epoxy cement. Slide the panel in place.
You should have a Ya-in, gap between
feeder sides and the ends of the lower
support strip to allow for water runoff.
Install the upper support strip, shape it
and finish-sand the feeder.

v
i MATERIALS LIST—
WINDOW FEEDER
Key Wo. Size and description (use)
A1 3w 110 x 184" redwood {botiom)
B 1 % ox 23 = 1614 redwood (back rall)
C 1 3a % 1Te = 16%% redwood (il cleat)
0 2 Fax @« V6 redwood (side}
E 1 34 11 = 1614 redwood [suppon)
F 1 3« % x 18%" redwood (suppor)
G 2 WWgia « 17" dowsl (perch)
H 4 % x 3« 1" redwood (filler block)
| 1 ae x 4% = 17148° senylic sheet
41 3w dle = 107 redwood (suppod
K 1 %= 16" redwood hall-round molding
= [
L 1 & No. 10 th screw
M 2 1% Noo 10 Th screw
N *  4d galvanized linishing nais
Rip acrylic panel to width, then slide into  Slide acrylic in place, then nail upper sup- O % gevinkd b nade
and mark for length. Cut, then port to sides. Using block plane, shape *As regd,
remove protective plastic from panel. radius on support to match radius on sides.
1 H p
WINDOW FEEDE .
7y — 1
" AL e | DA,
[BOTH o DRAN HOLES
ENDS! | Ak 112 RECD|
L]
£ (1 ROUT EDGES
= WATH Fra™-Da
FiLLER—H : . ROUNDING- OVER BIT
Dy ot H
3] e
{ i i = e £
AR _'_'_,_.,-o-" 1
et - - F
arour = : s "
CLIT ANGLE monrc ST %
TO) AATIC H wtl : 1] = g —p
EXISTING e (Q o !
WARDOAWSILL ’ -
o F |
o
2.3
L - ]
et trr1—~
— _'T.:'_ — e
o | SIS e Wr )ﬁlﬁ‘
e—TaM_ EEET T 1 8D Lm{;
4 eoms BRACKET i 3 DEEP
AGAINGT PATTERN i NOTE: TYPCAL
s R I EACH 4
Srr-i" ¥ 1B x WEDEEP
! LA KERF FOR

AP G =] W

A

“

ALY GROCNVE
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CEILING
TILE
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o

. | 1001

DO IT-YOUHSELF HOME
FIX-IT FASTENING JOBS

THERE IS NO BETTER TOOI.

THAN THE _

SHOOTS A STAPLE wuerever vou'n
DRIVE A NAIL! FASTER! CHEAPER! BETTER!

Made in
America
to the
Highest
Standards
of Quality
and

Excellence.

EREEHOW-TO | i |

- |
BROCHURE b f
containing

application tips

and money-saving
ideas for home

fix-it fastening f
uses of heavy-

duty staple gun

Available at All Leading Hardware, Home Center
and Discount Department Stores Everywhere.

271 M...
In Canada; 6505 Me!

114

e Brook. N J 0766
Bivd, East. Montreal HIP 1X9

STEAM'S BACK ON TRACK
(Continued from page 53)

bered across the West Virginia mountaing three times a
week last winter. It made 24 trips in all, but it accomplished
far more than merely hauling 48,000 tons of coal. Unseen by
the thousands who lined the tracks, Number 614 carried on
board a wide variety of computerized sensors to study the
dynamics of steam locomotion as never before. And it
carried a crew of mechanical engineers and other specialists
who leamed firsthand the enormity of a locomotive's task.
This was no simple run along straight track. This was the
locomaotive's real world, a world of ups, downs, arounds and
throughs—a world of countless stops and starts. 't never
gets routing,” says Rowland. "You have to concentrate 100
percent of the time. This train can’t stop on a dime.”
When the experimental runs had ended, Rowland de-
clared that "the 614 experience confirmed to all of us at
ACE that we can build the finest locomotive in the world.
This engine is geing to pull us into the 21st century.”

New steam locomotives

Using data gained from Number 614's test runs, ACE
enginears are now designing the Mark I and Mark II, two
prototypes of a brand new kind of steam locomotive, one
that boasts a net thermal efficiency more than double that of
conventional steam locomotives.

What's more, it would be far more economical than a
diesal-electric. The relative prices of diesel fuel and coal
would allow the ACE 3000 locomotives to operate at about
half the cost of today’s diesel-electrics—and would allow
American railroads to tap into an abundant, domestic
source of fusl.

Externally, the new generation of steam locomotives
might look much like present-day diesel-electrics. Row-
land's patent No. 4,425,763 calls for two units placed back
to back. One would contain the steam engine and the other
would act as a tender, but they could travel in either
direction.

The cab is located up front because there is no need for a
fireman to stoke coal by hand. The ACE 3000 locomotives
will use coal that is prepackaged into large modules and
automatically fed into the firebox along a drive track.

The power unit contains a fumace and combustion
system, an ash storage system, a gas cleanup and exhaust
system, a boiler and steam generator, steamn engines and a
jet condenser. Spent stearn is condensed, cooled and
recycled into the system; therefore, there is no need for a
smokestack. All the controls are computerized.

ACE hopes to have the prototype working by 1988 and to
begin production soon thereafter.

There are skeptics. "You're either very pro steam or you
get apoplexy at the terminology,”” says G. Richard Cataldi,
an energy engineer with the Research and Test Department
of the Association of American Railroads. "Old-timers
remember the steam locomotive as messy, inefficient and
something that required hordes of workers. They were
powaerful beasts, and the railroads remember that, but they
also remember how hard they were to run.”

On the Atchison, Topeka and Santa Fe, for example,
requilar runs took the trains across more than 1000 miles of
desert. With the range of steam locomotives limited to no
more than 100 miles, the line had to regularly run carloads
of purified water just to fill up its own tanks. The ATS was
the first major railroad to convert to diesel-electrics.

Of today’s major railroads, the three that have exhibited
particular interest in the new steam technology are the
Norfolk Southern, Burlington-Northern and CSX Corp.,
which operates the Chessie System and the Seaboard
System. Both CSX and Burlington-Northern provided initial
backing for ACE 3000, but only CSX ramains active.
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Even steam proponents, however,
are unsure that Rowland’'s reciprocat-
ing engine is the way to go. Another
approach is under study by the National
Steamn Propulsion Co. of Woburn, Mas-
sachusetts. The concept of the CE-G35
is to retrofit diesel-electric locomotives
to become steam-electric locomotives,
buming coal instead of diesel fuel.

The locomotive will fire two tons of
coal an hour to produce 32,000 pounds
of steam. Powerplant efficiency on early
models is estimated at 18 percent
(which would make it very competitive
due to the difference in fuel costs) and
envisioned improvements could in-
crease the efficiency to 27 percent.

The key component is the Wormser
Grate, manufactured by Wormser Engi-
neering, also of Woburmn. The grate
separates the chemistry of combustion
from that of desulfurization by employ-
ing two shallow beds. The lower bed is
filled with sand; the upper bed is filled
with limestone. High-velocity air pass-
ing through the two beds fluidizes the
sand and limestone, causing them to
resemble, says the company. “gently
boiling porridge.”

Coal is fired at 1700°F in the lower
sand bed. This is below the Lempera-
ture at which oxides of nitrogen are
formed and ashes fused, so no clinkers
are created. Hot gases rise up through

the limestone bed where sulfur dioxide
in the combustion gases combines with
limestone to form calcium sulfate—
ordinary gypsum. The spent limestone
can be used 10 make concrete.

The process would allow the CE-635
to burn the cheapest high-sulfur coals
cleanly. The company believes that it
can save & railroad $300,000 to
£400.000 per locomotive per year.

Despite vast internal modifications,
the engineer of the CE-635 will notice
few differences. The internal processes
will be regulated by computers, and
operator controls will mimic those of
current diesel-electrics.

In the meantime, pure romance beck-
ons hundreds of thousands of Ameri-
cans, Jim Bistline, manager of steam
operations for the Norfolk Southemn
line, in 1966 began to organize nostal-
gic tours featuring steam locomotives.
This year, the 70-year-old Bistline su-
pervises 88 weekend runs between
cities all across America.

One of the featured attractions is
Number 4501, built in 1911 for South-
em Railway. sold in 1947 to the Ken-
tucky &Tennessee Railroad, and res-
cued from oblivion in 1966.

Its partner is the monstrous Number
611, one of the last steam locomotives
built in America. It rolled out of Norfolk
& Western's Roanoke, Virginia, assem-

bly shop on May 29, 1950. It could pull
a 1015-ton, 15-car passenger train at
over 100 mph. Number 611 was retired
in October 1959 and lived for two
decades in the Roanoke Transportation
Museum until Bistline made it the pride
of Norfolk Southern’s nostalgic fleet.

Railroad buffs pack these excursion
trips. Each year Bistline has to schedule
more of them to satisfy the demand.

And that same undying devotion to
the steam locomotive has kept the Sier-
ra Railroad in business. Based at James-
town, California, this old short line
formerly served the mining communi-
ties east of San Francisco. Today, its
five steam locomotives are hard-work-
ing television and mowvie stars. having
appeared in hundreds of films, includ-
ing “High Noon,”” "The Great Race'
and ""Finian's Rainbow." The most pop-
ular actor is Number 3, with it s old
fashioned diamond smokestack, box
headlight and colorful trim. Number 3's
TV credits include "Petticoat Junction,”™
“Gunsmoke,” “Bonanza'' and “Little
House on the Prairie.”

The Sierra Railroad likes to call Num-
ber 3 the most photographed locomo-
tive in the world, but that distinction
could be lost in the next few years if a
brand-spanking-new high-tech steam
locomotive of the 1990s rolls off the
production line.
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DETROIT 86
{Continued from page B0)

nents, but the coupe’s is Level 11 while
the sedan gets the Level 1. The coupe's
overall feel is thus firmer and more
gporting than the sedan’s. Buick chief
engineer Sharpe explains that his divi-
sion has aimed the sedan at the tradi-
tional LeSabre buyer, who wvalues a
smooth, quiet ride. The coupe, mean-
whils, is intended for the younger cus-
tomer who wants to feel and commmuni-
cate with the road beneath himm.

An optional Level II package is also
available for the LeSabre and Dalta 88
sedans. The Level Il package includes
alloy wheels, Goodyear Eagle GT tires,
different steering valving, and a leath-
er-wrapped wheel. As with the H coupe
and standard Riviera, the Level 1l trans-
lates into less body roll, quicker steer-
ing response, a higher degree of road
feal, and a slightly firmer ride.

The H-car's base engine is a 3.0-liter,
130-hp V& with GM/Bosch port fuel
injection. A 150-hp 3.8 single-point-
injected engine is the altermate power-
plant choice.

Another optional 3.8 V&, available in
the "86 LeSabre, Century and Delta 88,
has roller valve lifters instead of con-
ventional hydraulic lifters. Sharpe ex-
pects the more efficient roller lifters to
spread to other lines soon and, in fact,
told us Buick currently is working on
saveral interesting new engine pro-
jects, including 4-valve heads, twin-
overhead-cam VBs, superchargers and
turbochargers.

Olds chief engineer Ted Louckes
hinted that his division has similar
engine studies under way. He expects
at least some of them to go into produc-
tion soon. Oldsmobile, he said, hopes to
regain some of the engine and technical
R&D lead it enjoyed back in the 1950s.

Also in the wings is Buick's 1987 2-
seater Riatta coupe, which shares not
only the Riviera's fwd platform but also
its CRT screen and its high degree of
electro-sophistication.

Chrysler’'s ‘86 tuneup
When it comes to technology, the
New Chrysler Corp. has been on the
leading edge for some years now,
switching most of its fleet to front-drive
well before the competition, producing
three times as many turbocharged en-
gines as all other U.5. companies com-
bined, dealing only in all-electronic ra-
dios for the last four wyears, and
generally pushing ahead with fuel in-
jection and corrosion protection.
Although most Chrysler products are
now variations on two basic front-drive
platforms, the Corporation’s been no
slouch on new models either, having
reintroduced the convertible, virtually
(Flease tum 1o page 118}
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DETROIT ‘86
{Continuad from page 116)

invented the modem minivan and of-
fered the first downsized limousines. So
perhaps they deserve a bit of a rest
period, and 1986 seems to be it as far as
new models are concerned—there are
no all-new cars from Chrysler.

Under the familiar skin of tha '86s,
however, Chrysler is tuning up its tech-
nology with a number of innovations,
including a new 2.5-liter engine, a fast-
bum cylinder head design, an improved
throttle-body fuel injector, electronic
Inad-levelling and climate control, plus
new distributors and starters. We'll
cover most of these next month in
greater detail in our “88 Detroit Under-
hood Report.

New engine

The 2.5-liter engine is a stroked ver-
sion of the familiar 2.2-liter Four, pro-
ducing 100 hp at 4800 rpm and 136 lb.-
ft. of torque at 2800 rpm. To offset the
vibration usually found in big-thumper
Fours, Chrysler has designed a pair of
counter-rotating balance shafts into the
2.5. The shafis are located below the
crankshaft, in the oil pan, neatly skirt-
ing Mitsubishi's patents on in-block
balance shafts and working just as well.

The 2.5 engine is only 12 mm taller
than the 2.2, and locks identical to it
Both engines sport new low-profile
plastic air cleaners instead of the old
"pots.” The 2.5 will replace Mitsubi-
shi's 2.6 Four as an optional engine
everywhere except the minivans, which
will retain the 2.6 until the new Mitsu-
bishi V6 is available in 1987. The 2.5
gets about 3 mpg better fuel economy
than the 2.6 and is lighter, too.

Chrysler's turbomotor will remain a
£.2 next year, although a turbocharged,
intercooled, 16-valve 2.5 with up to 225
hp is rumored for the future, probably
in the upcoming Chrysler-Maserati 2-
seater convertible.

Both the 2.2 and 2.5 engines can be
built on the same assembly line, which
will give Chrysler more flexibility to
meet customer demand, and dealers
less parts to stock. A 1.8-liter version of
the same engine is also in the works. It
will be used in the 1987 Dodge Sha-
dow/Plymouth Sundance replacements
for the Omni/Horizon, in place of the 1.6
engine presently bought from Peugeot.
That means, of course, that eventually
there will be a 2.5 and/or turbo Shelby
performance version of the Shadow/
Sundance, since the engines all fit on
the same mounts and take up the same
amount of space.

Facelifts

Getting back to 1986, the most visu-
ally different car is the XT performance
varsion of the Chrysler Laser, which
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features a number of aerodynamic add-
ons as well as optional rear window
louvers, a T-roof and 15 x 6%-in. cast-
aluminum wheels. Both the Laser and
Daytona offer a performance suspen-
sion setup with fat 225/50-15 Goodyear
“gatorback’’ tires, solid front and rear
antisway bars, and gas shocks. Suspen-
sion rates are increased by 30 percent
and cornering roll reduced 10 percent.
It's & rough and ready package that
goes like stink and is highly recom-
mended with the turbomotor.

Elsewhere, an appearance package
of all-white spoilers, wheels and a rear
wing will be test-marketed on Dodge
Lancer in California, then released na-
tionwide if it's a hit. Since it makes the
car look like a Mercedes customized by
AMG, we say it can't miss.

Other H-car improvements include a
125-mph speedometer and childproof
rear door locks—simple mechanical de-
vices that prevent the doors from being
opened from inside once a lever on the
door jam is flicked. The rear window
wiper on the H-cars, minivans and
Laser/Daytona get an intermittent set-
ting, which is a thoughtful touch. When
a car's moving, very little rain hits the
rear glass, and previous wipers were
always cranking away at top speed over
lightly misted glass. The Caravan/
Voyager also gets an optional 60/40
split front bench seat that brings masi-
mum Seating capacity up to eight, to
match Chevy's bigger Astro van.

The front end of the Dodge
600/Chrysler LeBaron has been slightly
revised (but not so you'd notice unless
you had the ‘85 and ‘86 side by side). A
number of models get 4-way adjustable
headrests (they now pivot 60" front to
back as well as going up and down).

Lube news

Following GM's lead, Chryslar now
recommends 5W-30 motor oil instead of
10W-30 in most of its engines. Cold-
room tests show that cam lobe ailing
time is cut in half and starting time
reduced 40 percent using the lighter oil.
However, turbos, high-performance
and truck engines will stick with 10W-
30 “pending further investigation,”” and
so would we.

On the financial and gquality fronts,
Chrysler was happy to announce that its
warranty costs have dropped 44 per-
cent since 1879, despite a G5-
year/50,000-mile  warranty. Maean-
while, its market share has increased
from 9.4 to over 13 percent. Earnings
per car have soared to $1180 for Chrys-
ler, compared to $880 for Ford and
about $800 for GM. Although the Motor
City seems to be Fat City right now, for
once the car companies are seriously
planning ahead to meet future competi-
tion with their much-touted Satumm,
Liberty and Alpha projects. ™
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CLASSIC RECORD KEEPER
(Continued from page 88}

place until after you've applied the
finish. Install the spring-loaded touch
latches on the top web frame, and the
stop (H) on the bottom of the shelf.

Cut the drawer parts. Habbet the
fronts and backs, and cut grooves and
dadoes in the sides. Shape the front top
edges and divider tops. Assemble with
glue and 4d finishing nails.

Edge-glue and clamp together oak
stock for the drawer faces. When dry,
sand them smooth with a belt sander
and cut them to size. Cut the beveled
edges on these face boards by raising
the table saw blade 1Y/ in., then dlting
it 15° Set the fence % in. from the
blada. Cut all four edges, then adjust
the blade to 0° and 1% in. high, to
remove the wedge. Cut test pieces on
scrap wood first.

8 Mount spring-activated touch latches on

top frame. Make sure the shelf, in closed
pasition, is flush with cabinet face.

—
L x
9 Glue drawer sides to back and front and
secure with 4d finishing nails. Slide bottom
in place immediately to square drawer.

Bore holes for the locks, then attach
the drawer faces to fronts with 1-in. No.
8 rh screws and washers, driven
through the back of the front into the
back of the face. Cut and fit lock strike
plates, mount the drawers with full-
extension slides, then test-fit the locks.
Install the locks, along with other extar-
nal hardware, after cabinet is finished.

After sanding the assembled parts
with 220-grit abrasive paper, we fin-
ished them with a golden oak stain,
darkened slightly with burnt umber.
We followed this with two coats of
sanding sealer, then two coats of clear
semigloss polyurethane varnish. M
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44 TORTURE TEST
{Continued from page BS)

put it in. Off-road, the S-10's long-travel
suspension never bottomed out, the VB
had lots of low-speed torque and the
extra-long wheelbase turned out to be
no problem at all even on abrupt eleva-
tion changes. Ground clearance was
generous and the 235/75R15 Goodyear
Wrangler Radials performed adequate-
ly on every surface we attempted.

If we weare going to buy a 4wd mini
pickup, we'd buy a stretch cab 5-10
with V6 and 5-speed. It's as comfort-
able as a Cadillac, yet it will scramble
off-road with the best of them. As one of
our testers summed it up, "This is my
idea of roughing it—air conditioned
comfort and Madonna on the tape deck,
while the landscape floats by, It's like
being transported through the woods in
my living room.”

Nissan King Cab 4<4

Nissan's King Cab is very similar to
Chevy's 5-10 stretch in size, layout,
performance and feel It's slightly
smaller and less expensive, but as our
testers said, "Feels solidly put-togeth-
er, looks tough and has great off-road
performance.”

Owur particular Nissan had a stylish
gray plaid interior. We especially liked
the seating position, convenient con-
trols and full instrumentation. The sup-
portive bucket seats might have been
borrowed from the Stanza sedan, and
there was plenty of elbow and head
room, not to mention luggage room
behind the seats.

On-road, the Nissan has a smooth,
effortless ride. The overdrive fifth gear
keeps the smooth 4-cylinder barely
turning over at highway speeds, which
does great things for fuel economy,
durability and noise levels. There's a
good sound system, and all the ameni-
ties of a middle-class automobile. Like
the 5-10, it wouldn't be a hardship to
use the King Cab for everyday driving.

Off-road, the Nissan came in second.
Summed up one tester, "This was fun
to 4-wheel drive, due to excellent
weight distribution, great balance,
good ground clearance, adequate
torque and beautiful operation of the
transfer case. The King Cab is a very
competent truck.”

Dodge Power Ram 50

This is an interesting vehicle, sold as
the Power Ram 50 at Dodge dealers and
as the SPX 4x4 at Mitsubishi dealers,
They're identical except for minor trim
and options. Unlike most of the compe-
tition, the Power Ram 50 is available in
only one length, and now that the turbo
diesel has been dropped, with only a
2.6-liter Four with 4-wheel drive.

In 4wd, the Dodge/Mitsubishi's front
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wheels are driven by a unique chain-
drive, and there are balance shafts in
the engine. Otherwise, it's so conven-
tional you could use it for an illustration
of a generic mini pickup.

Our testers put it second on the road
behind the 5-10, and fourth off-road.
That put it third overall. While the
Dodge was called “pleasant but bread-
and-potatoes bland in appearance,’’ it
was also praised as a “straightforward,
useful cruck.”

Specifically, everyone thought the
unpretentious styling and interior
would hold their appeal over the long
run, and that the comfortable seats,
terrific shifter and excellent steering
made the Dodge fun to drive. The
normally aspirated Four has good pow-
gr and effortless driveability, and there
are rumors that the Conguest's turbo-
charged 2.6 may soon be offered.

On the other hand, we got comments
like “overall feel is cheap and tacky, it
doesn’t inspire faith that it will last in
hard use'” and "'seams in the pickup box
are & rust trap. The front suspension
already seems loose and is rattling. I
wonder about durability over the long
term, particularly considering the kind
of abuse a pickup is likely to receive.”

Jeep Comanche

Jeep’'s brand-new pickup was rated
fourth overall by our testers, and en-
gendered the most disagreement. It
was the only truck in the test to be
picked first by some testers and last by
others, averaging out in mid-field. The
ones who liked the Jeep thought it was
“modern, peppy and comfortable, sasy
to drive and a lot of fun.” The others
called it “old fashioned, uncomfortable
and underpowerad—the Harley-David-
son of mini trucks.”

The truth lies somewhere in be-
tween. Everyone agreed that the Co-
manche is a gas guzzler, and that it
feals "more like a full-size pickup than
the rest.” The controls came in for
universal criticism, especially the balky
transfer case shifter and the matching
door lock and power window buttons.
The lack of a tachometer detracted from
an otherwise legible dashboard, and
though the price has not yet been set,
wi'll bet it's substantially higher than
the competition.

The seats were called “comfy and
supportive,” the steering “'smooth with
power assist” and the engine perfor-
mance “excellent—this truck has more
poop than most.” The huge pickup bed
reflects the Comanche's larger size.
Perhaps this is the first true "“midi
pickup.”

The best summation was: "AMC has
built a pickup version of the Cherokee:
it's stiff enough for true off-roading,
comfortable enough for all-day driving

(Plagse tum o page 122)
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beauty, apply Polyurethane Finish
by Minwax in satin or gloss.

Turn bare wood into an enduring
classic with America's classic wood

finishes. Our free 30-page booklet,
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our famous TV gunshot
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Bullet proof that Master
- locks really are
tough under fire!

; Master

———— @ e COomps-anmy

Tough under fire.
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4 x4 TORTURE TEST
{Continwed from page 121)

with the peppy GM 2.8-liter V6.
They've kept the true Jeep feal, but
civilized it. It"s a neat compromise, sure
to appeal to the traditional Jeep buyer.””

Toyota SR5 Pickup 4 x4

By the time you read this, Toyota will
have made two major changes to its
truck. The engine will have more horse-
power and the front suspension will be
independent, rather than the rigid axle
on leaf springs that our test truck had.
This will make the ‘86 Toyota peppier
and softer, more of an on-road cruiser
than an off-road slogger.

The Toyota was optioned up (or
down) to be the most single-purpose
truck in our group. It finished a strong
third in the off-road section, mostly
because of its stiff suspension, high
ground clearance and feeling of abso-
lutely unbreakable confidence. On the
pavement, however, it was rated worst
of all, a rough-riding horror capable of
giving you whiplash over freeway ax-
pansion bumps. This truck is stiff.

Off-road it was great. We had a
stripped model, with washable rubber
floor mats, vinly bench seat and nothing
to fall off, break or go wrong. This was
by far the most practical off-roader, as
the cloth interiors in most of the other
trucks were marred by mud stains after
two days. The Toyota simply cleaned up
with a damp cloth.

It also had lots of ground clearance,
good low-speed performance and an
obwvious “last forever” sturdiness. It
was the only truck in this group to still
use manually locking front hubs, which
require you to get out and stand in the
mud in order to shift into dwd.

Still, pur testers agreed that this was
probably the toughest off-roader in the
group. “The one I'd choose for full-time
off-roading. It's rough and primitive to
live with, but a good choice if you plan
to use it off-road 90 percent of the time.
On the street, it just beats you up.”

Ford Ranger
The Ranger seemed like a compro-

mise that didnt work well off-road or
on. The spare tire, for example, is
bolted into the pickup bed, easy prey for
thieves. The patented Twin Traction
Beam front axle may be stronger than
independent A-arms, but it doesn't
work as waell.

(Owerall, we put the Ranger into sixth
place, both on-road and off. The engine
was called “‘gutless,” the steering
"wague'' and the handling “ponder-
ous.” The interior had "too much
burled plastic and red mouse fur.”” The
ergonomics are poor, the 4-wheel-drive
system unrefined and the ride excep-
tionally bouncy.
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For all its "truck tough” image, the
Ranger wasn’t a very good off-roader. It
simply didn't inspire confidence. The
suspension has a weird ride maotion,
presumably from the Twin Traction
Beams, and it bottomed repeatedly in
spots where the Toyota, Chevy and
Jeep just rolled through.

Isuzu P'up 4> 4 Diesel

We were originally set to test [suzu's
new 2_3-liter gas 4 % 4, but [suzu missed
our deadline, so we tried the 2.2-liter
diesel. Our group turned out to be a
bunch of closet oil bumer fans who
thought diesel clatter was just the right
music for driving a pickup off-road. The
diesel is slightly noisier and slower than
the gas Isuzu on the highway, but off-
road the economy, dependability and
longevity of the diesel are distinct ad-
vantages.

Unfortunately, the rest of the Isuzu
isn't up to snuff. We found it "unin-
spired and out-of-date.” The cramped
cab came in for special attention.
“Makes you appreciate the stretched
cab of the Chevy and Nissan,” we said.
The seats were called “‘dopey,” the
instrumentation *‘spotty” and the driv-
er's position “‘dreadful.’”

At 60 mph on-road, the Isuzu was
almost as uncomfortable as the
Toyota—strained and bouncy, with un-
predictable handling. Off-road, at
speads under 30 mph, it worked like a
whole different truck. One tester said,
“There's a nearly perfect compromise
between shock isolation and road feel,
and off-road it handles like a sprint car
on a dirt track—easy and fun to drive.
And the diesel clatter wams the deer to
jump out of the way.”

The Chevy 5-10 chassis is very simi-
lar to Isuzu's, perhaps because [suzu is
partially owned by GM. In the best of all
worlds, Isuzu would buy 2.8 Vis from
Chevy and put them in the Mup. Fopped
into the new stretch cab [suzu pickup,
with the addition of nicer interior trim,
beefier controls and suspension, this
would make a very competitive truck.
The Fup is almost there, it just hasn't
been upgraded in five years, while the
rest of the mini truck market is two
ganerations further along. It's time for
Isuzu to redo the Fup.

Subaru BRAT GL

The BRAT is a 4-wheel-drive Subaru
station wagon with the back cut off.
This does not make it info a pickup
truck, but rather a 4-wheel-drive car in
which the rear seat passengers (there
are two seats permanantly mounted in
the bed) get wet when it rains.

As a 2+2 fun car, the BRAT scores
vary wall. It's fairly inexpansive, "cute
as 8 bug” and equipped with every
possible electronic convenience option.

{Flease tum fo page 150)
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NO MORE ELECTRIC BILLS

HOME GENERATOR: COMPLETE BLUEPRINTS,
WIRING DIAGRAMS, AND INSTRUCTIONS
534.95 postpaid
.LHHE HGGK CMALGC‘

Mike Brown
Box 88-PM
Draper, Utah 84020

DO-IT-

YOURSELF KITS
BUILD YOUR OWN GRANDFATHER CLOCK

5280

;lnqlm;ﬂng mawamend and dial)
® Do-it-yourssll case
kit, parts pre-cut
= Finished clocks
#» Solid 3.1'4" hard-

woods: black
walnut, cherry, oak

CLOCK COMPANY

WORLD'S LARGEST MANUFACTURER
CLOCKS

OF GAAMDFATHER
Dapt. 1613 Indusirinl Park
Faithops, Alabarma * Phore 1-208-008-7318

1 am inienesiad i 0 Do-R-Yourself Kits
B Finished Clocks

Nama
Strest
City
State

{ploaie print

WHAT'S HE DOING!

Making a Conciele
Flower Pol! ., .and

SO CAN YOu!

Make and sell your own [
Ornamental Concrete ilems.
Rush 5500 for Book
about Aluminum  Molds
with prices and production frade secrefs
direct from world's largest mold manufacturer.
Over 350 designs to select from.

Send $5.00
Today To 3=

COKCRETE MACHINERY COMPANY
F. 0. BOX A9 - HICKORY, M. €. 28601

WOODWORI{ERS
CATALOG

SEE 116 of hard-to-find
products to restore, refinish
mumdm Chooxe from 14
fne wisiels, 108 veneers, 76

inhrL llH‘n‘.i l'i'ﬂ-hrlwlﬂ:

ltlbhhp. -ﬂmtm

Carvi %
ns. books. $1 for
“sialog now, Get DOLUB }m-_-yhd._

CONSTANTINE £5:. 1512
2051 Eastchester Rosd, Broax, M.Y. 10461

Here's 51 for 116-page Woodworkers Catalog
DOUBLE Your money Back!
Get §2 Mail coupon now for dodlar
BACK Catalog. We include 52 re-
fund Certificate good on
Ist catalog order!
Mame

Address

CityStatelsg
e g g = —

Increases Heat Output by 500%

*Custom Fit io *Super Efficient
any Fireplace. titanium stainless

“Easy to install. Hoal Exchanger.

“Thermaostatically Mo exiras o buy
controlled, works *No dangerous
asulomatically. Creosobe Bulldup

And best of all you can enjoy yous lhiréplace
while saving on your heating tells because
with Hearth-Aid |l = youdon't need (o sacnfice
your fireplace’'s appearance of the dehight ol
an open fire to be energy elficient

For Freg information. Write or Call:

Thermalite Dept. PM, 120 Holiday Ct.
Franklin, Tn. 37064
Mationwide Toll Free: 1-B00-742-HEAT

We Specialize in Arches,

Corners. and Prefabs
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Build frameworks
out of conduit and

FrameMaker
Clamps

,.

Fway
A-way
_ Greenhouse
f"mﬁﬂe! r
d-way adjuslable

-

2-way adjusiable Firewood cowver

Make Frameworks for these and
hundreds of other projects

+ Join 2, 3 or 4 lengths of ordinary
3f4-inch alectrical conduit or pipa,
easily and securely.

+ Adjustable angle clamps eliminate
need to bend tubing, and only tools
neaded are wranch and hacksaw.

+ Heavy-gauge steel clamps, plated
for corrosion resistance.

Bullseye Products, Inc.
28506 Hayes, Roseville, Ml 48066
313-TTE-2587 Deabar inguiries invited

Geﬁdesic Home
Kits.

AHordable. Highly Efficient.
Ready to Assemble.

A Monterey Dome is the home lor all seasons
and climates. A home that is easy 1o afford and
simple to build. Save up to 80% o bullding cosls
and 50% on utilities.

Engineered in kit form for the novice, first time
buibder, Ready to assermble with all parts precut,
predrilled, color coded arid hightweight.

Available in s2zes brom under 700 to over 3500
square feet vath unlirmited floor plan ideas. Prices
start at $3995.

Send today for Monterey Domes 100 page
color Catalog & Plans Book of allordable kit
homes. 56,00,

Fm—————————-

0 Yes, | wami io begin my Momterey Domes euperi- l
ence. Please send my 100 page copy of Monterey
Diomes Cofolog & Plans Book. Enclosed is 5600

O Alsa, pleass sand me the Montersy Domes Basic
Home Assermbly Manual for an additional $5.00.

Send 1o: MONTEREY DOMES
1760 Chicagn Ave.
Rivershda, Calil, 92517

L-_-_______J
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NOTICE TO ALL
OWNERS OF
RUGER® MARK 11
.22 CALIBER
PISTOLS

This importand notice pertains only to the
following semi-automatic pistols:

Ruger Mark Il Standard

Automatic pistol (433" barrel, blued only)
Serial Number Range

210-92816 To 210-94772

All Ruger Mark II Pistols
Standard, Target and Bull Barrel models,
{blued only)

Serial Number Range

211-28500 o 211-40000

Xl

Two pistols in the above serial number
range have been discovered to fire if the trig-
ger is pulled when the safety is on 5" and
then the safety is moved to the “F" position,

To determine if this can happen, we urge
all owners of these pistols to perform the fol-
lowing test:

1. After ascertaining that the pistol is
completely unloaded, retract the bolt, let it
return fully forward, and place the safetv in
the “S” position.

2. With the muzzle pointed in a safe direc-
tion, pull the trigger.

3. Then place the safety in the “F" position.

4. Pull the trigger. You should hear a click
as the hammer falls in a properly functioning
pistol,

If yos do not hear a click. the pistal can fire
simply by moving the safety to the “F" posi-
tion. Do Nof Use The Pistol. Ship it at once
via U.P.5, to Sturm Ruger & Company at the
address below,

We will repair the pistol and retumn it to
vou at no charge.

Always keep the muzzle pointed in a safe
direction regardless of the position of the
safety, and never rely on any mechanical
safety device bo justify careless handling of
any firearm.

STURM. RUGER & Company. Ine.
Department MK 1l

55 Lacey Place

Southport, Connecticut 06490

P
PHOTO
HINTS

' Kitchen helper |

Grit in the threads of a screw-in lens
attachment can freeze the accessory in
place, The small rims of these items are
difficult 1o grasp, but a rubber jar-lid
opener will remove the most stub-
born—Kenn Oberrechr

Tripod tote

S S |

A tripod can be cumbersome to carry

Secure the leqgs together with a twist-

tie or heavy rubber band. attach a

camera strap to each end of the tnipod
and sling it across your back.

—Bab "Greenie” Grewell

Recycled soup

Most color developing chemicals can be
used over again by extending process-
ing tme, Collect the soup in a wide-
mouth container and cover tightly to
retard oxidation.—John Kinwin

fe e o = = )
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The IBM-compatible NTSfHaath
HS-151 PCis included in three
training programs.

‘g

-

IF YOU WANT TO GET
INTO PC SERVICING

YOU HAVE TO GET
INTO A MICROCOMPUTER

Learn PC Servicing By . Tw-nE _vide? DAY r:-rm;'ide con- NTS Offers Many Additional
Building Your Own nections for eiher a color or mane- | Courses in Electronics
hi deo displ ; ’
NTS/HEATH HS-151 Wb and other fields:
Desk-Top Computer most IBM and MS DOS woftwars. | RObotics: Build the NTS/Heath
NTS Intronic home training gets : Hero 1 Robot as you learn robotic

# 4 open slots provide for expansion,

will accept most peripheral boards | P'08"2mmING.

you right down into the heart of com-

puter circuitry. Learn how micropro- ianed for IBM Video Technol : Build the NTS/
cessors function, how they operate Ossiibec B _ G . Heath System Snagguanced Color TV
Your program includes a wide va- teach you how to program an this
riety of tests and projects you powerful PC using lessons, texts | TV and Radio Servicing: A spe-
perform as you build your own PC, and diagrams showing you how to | cialized course featuring training in
circuit board by circuit board unit make full use of its remarkable both analog and digital test equip-
by unit. capabilities. ment. Learn servicing of mono-
chrome and color TV receivers.
The NTS/HEATH 16-Bit NTS also offers courses in Auto
HS-151 Mechanics, Air Conditioning/Solar

Heating, Home Appliances.

I v fs missing, wiite direct i the address below and
speciy the course n which yow are nfevested. A FREE color
cataing will be sent Io you by refurm mail

1t

TECHMNICAL TRADE TRAINING SINCE 1805
Ragsdan and Home-Study Schools

4000 So, Figueraa 51, Los Angeles, CA 30037

This remarkable desk-top PC is
the most powerful and versatile ever
offered in any home study course.
Advanced features include:

® 128 KB RAM user memaory, expan-
dable to 640 KB. This power trans-
lates into high speed operation,

1BM i5 8 Registerad Tradamank of Infematonal Businass
guchmdafn- M5 iz a8 Regrtersd rademank of Microsadt
‘oo
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Home For
The Harvest

This easy-to-build storage bin keeps your
fruits and vegetables just-picked fresh.

ur double-compartment fruit and vegetable bin,
compact though it is, holds a pile of produce.
And it's an attractive piece to honor a corner of
your kitchen where you can conveniently lay
your hands on foods that keep best out of cold storage. A
wire-mesh back and drawer bottom assure good air circula-
tion to prevent spoilage.

The bin is constructed of No. 2 common pine. Choose
your stock carefully, selecting boards that are attractively
grained, and free of warp and large, loose knots.

Begin construction by ripping all the boards to width,
then crosscut them to length. Mark the bin sides for the 307
slope of the lid; cut the angles on a table saw or radial-arm
saw, Mark the cutouts in the bottom rail and the side

(Please turn to page 130)

VEGETABLE STORAGE BIN

11" DEEP X 12-718" WIDE X 24-313° HIGH

BRASS HINGE—A "‘ﬁ-* : CLEHT—OE |
|
CLEAT=
LD—8-— 1 |
WODDEN F I
KNOR—-C :;r;rqﬁ.lL - 3
CUT LID EDGES WITH T .
ROUTER AND 114°
BEAD AND OUARTER o
ROUND CUTTER FRONTE=D WIRE i
E':-I'EAWEE =] 3/4" MAIL
- PPOET =
e .
- " RA T
' oy TP
' BACK—L
BOTTOM
—M
.- 4 8" S e\ ||
I . A I' - J . ___.-"" SIDE—{ | |
SI1&"- - < \_\{}
DEEP 21147 ., .
x3am* | HET e OB
RABRET Fi —— DRALER SIDE —F FHSCREV |
[TYPICAL) i 4 II," '| . |25 RECD]-R|
/ | e ol ., |
CLE AT_.H DRAGER i I CLEAT— ]2 x 17 MAIL AE"-DIA X 114"
FRONT, BACK—H WOOD PLUG |25 REQD -5
MATERIALS LIST—VEGETABLE STORAGE BIN
Koy No Size and description [uss] 2 g2 Vi b W B pme (cloat]
Y 2 1%p x 2% Stantey No. COS3ILT I P om 2% o 11" pime [rail)
brass hinga K 2 ¥ox 11 = 24" pine (side)
B 1 %% % 10 % 12% pino [lid) 1 | y B A% = 117 pine (back)
C 2 1'% -dia. woodien knoks M 1 % = 8% = 11" pine (bottom)
o 1 % o= 11 = 11%7 pine (front) M 1 11% x 13%" wire mesh (back)
E 2 W o= Ay = 0% peae (drawer sup 01 2 Ve Ry 13T pana [claat)
purt) a2 2 A T K 11" pine {chear) i
F 2 ¥ o x Gly = 9% pine (drawer P 1 %= 2 = 117 pine (rail) ¥
side) L] 1 % = 3 % 12%" pine (top)
G 1 8% ® 107 wire mash {drawer R 25 1% No. 8 fh screw
bottom) s 25 fa-dia. ® 4" wood plug
H & Ya o= BV o= 107 ping {drawer Misc: 17 and ¥4 naiks, 4d finishing nails, 1'%
frant/back) Mo, B h scrirwes. 120- and 220-grit sandpa
11 2 Vam % & B° pine (cleat) per, carpenler’s gloe

s Cinek Myers. Text and photos: August Capotoslt, Tedhnlcal art: Don Marmes
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DEAL DIRECT WITH WHOLESALE SATELLITE TV DISTRIBUTOR

INVENTORY STOCK REDUGTION
1/2 OFF

_ RUGGED CONSTRUCTION
; This exciting system includes all parts neces-
\\ sary for completion (except mounting
pi ) and can be assembled in less
an a day.
‘mu will receive a beautiful 9 foot
diameter perforated antenna,
designed to blend with any en-
vironment. This commercial

by Richard Kruger r—

| just bought 10 truckloads
of Wilson satellite tv sys-
tems at rock bottom
prices, and | have to
move this product be-
cause | need the room!

8
b

THOUSANDS grade, galvanized dish comes
SOLD cc-mple;tfe with attmi _pola:
mount for easy tracking o
%':T;aon;ﬁiﬁei - ell 16 setolitas, T
] e Wil-
son systems have been REMOTE
sold nationwide at over CONTROL

$2400 per system. Now be-

CONVENIENCE

cause of my excellent buy you
can have this same top quality
system at only $11991 That's exactly ™~
1/2 off. At this price, stock will be de-

pleted quickly, so order now.

1199

10’ available for $100 more

THAT’S
1/2 OFF

The Wilson YM 1000 satel
lite receiverisan infraredre-
mote control unit designed to
; allow Jﬂu access to all channels,
~audio and volume controls from the
comfort of your easy chair. This totally solid
state unit is manufactured in Japan by
commercial radio manufacturer Yaesu
Musen, utilizing only the finest in electronic
components.

The low noise amplifier is the high-
est grade 85°K unit available to en-
sure premium quality video. Also
included is 100 feet of matching
cables, feed assembly and complete
instructions. A toll free touble shoot-
; hotline is available for any irr:stal-
ation guestions you may have
SO HURRY Complete video installation tape
ORDER TODAY available for Beta or VHS.

MONEY BACK GUARANTEE

If you are not 100% satisfied with your TO ORDER CALL TOLL FREE

product, simply return the product in its 1-(B00)-558-3474 —— @ I
od',ginali cartons within 30 days of pre- By mail send to address below. Credit cards, money orders, bank
paid pumhasa. for a courteous refund. check, certified wire transfers processed immediately. Personal

i or company checks require 18 days. All systems shipped by
':J:gnantad by Wilson Microwave Systems, o o iar COG Tralgit
P

Edish‘ihlm, 2200 Patrick Lane #27, Dept. 10, Las Vegas, NV 89015




HOME FOR THE HARVEST

bottoms. Cut them with a jigsaw or
band saw, and sand smooth.

Bevel the butting edges of the lid and
top 15° and cot a Ve-in. radius on the
two bottom corners of the lid. Then,
rout the two sides and bottomn edges of
the lid and the two side edges of the top
with a Y4-in. bead and quarter-round
bit. Cut a 30" bevel on the upper edge of
the bin front.

Dry-assemble the bin sides, front and
back pieces with clamps. Tap all the
pieces into alignment, and check for
squareness. If necessary, shift the
clamps slightly to bring the assembly
square. Then, bore screw-clearance
holes and pilot holes, and counterbore
for ¥%-in.-dia. wood plugs.

Assemble the front and back pieces
with glue and screws. Then, install the
bin top and bottom—first dry-assem-
bling and boring holes before gluing
and screwing the pieces in place.

Glue ¥&-in.-dia. wood plugs into the
screwhead counterbores. You might
want to cut plugs from a scrap of darker
wood such as walnut or mahogany to
contrast with the lighter colored pine.
When they dry, sand plugs flush with a
belt sander or sanding block.

Cut %-in.-deep ¥ 3%4-in-wide rab-
bets on the ends of the drawer front and
back. Assemble the drawer with glue
and 4d finishing nails. Set the nailheads
and fill with wood filler. After the glue

Cut the curves on the sides and the front rall
with a |igsaw. Then smooth with sanding
drum, or a rounded sanding block.

il e
Glue ¥e-in.-dia. wood plugs into screw holes,

and sand smooth. We cut plugs from darker
colored wood to create contrast.

Mark the position of the slanted
bin sides, then make cuts with saw
miter gauge or radial-arm saw blade at 307,

on

Dry-assembie, check squareness, then bore
screw-clearance and pilot holes. Counter-
bore for screwheads and wood plugs.

Cut a “w-in-deep x Y-in-wide rabbet
around the back opening for wire mesh and
cleats. Square corners with a sharp chisel.

has dried, cut ¥g-in.-deep rabbets
along the inside bottom edges of the
drawer for the wire mesh bottom and
cleats. Use a router and a ¥&-in. rahbet-
ing bit. Use the same bit and router
setting to cut similar rabbets around the
back opening. Install the wire mesh on
the back and drawer bottom with cleats
and 1-in. and ¥4-in. nails.

Mount the drawer supports to the
inner sides of the bin with glue and 1%-
in. No. 8 fh screws. Prebore pilot holes
and clearance holes, and countersink
screwheads slightly.

Ease the vertical edges of the bin, the
bottom cutouts, and the edges of the
drawer front with a Y-in. rounding-
over bit in a router. Sand the bin,
drawer and lid, first with 120-, then
220-grit sandpaper. Slightly break with
sandpaper all the corners that have not
been previously eased or beaded.

Stain all the bin parts to suit your
taste, then apply two coats of polyure-
thane varnish, sanding lightly between
coats. If you choose not to use a polyure-
thane top coat, use an oil finish instead.
Be sure to leave the insides of the bin
unfinished to prevent stain odors from
entering the food.

After the finish dries, mount the lid
with brass ornamental overlay hinges.
Bore holes for the wood pulls and attach
them with screws through the back of
the lid and drawer front. ™

Mount wire mesh with ¥ x ¥%-in. cleats,
Fasten with 1-in. nalls into sides, and ¥sin.
nails inte back and top rall
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14 PC.COMBINATION
WRENCH SET

* 12 Pt. Box and Offset

oo _Open End
= Jaws And Body Hot STt . ® Super
Forged Alloy Steel With Rust Tr=mT— L High
" Resistant Chromao| i 2 polish
8 6" Finish N "-%‘ . [‘;:I:pad
* Forcing 4 O Forged
Screws Super < | Steel
y Heat Treated » SAE : 1/47, 5/16%, 3/8",
__,;:_' A“ﬂ\" Steal T/16", 152", 9/16", 5/8",
" = w Hex Head 117187, 3747, 13/16%, .
4" 3" = Topered Nut [ SAE Lot No. ) MREIRL IR
m * Metric: 6, 8,9, 11, 13, 14, 15,
- ”15" i7,1%, 22, 23, 24, 25mm H
MET Lot bo. QTR
25" POWERLOCK® I $19.50
* Thmblock Blode | (TR TMPACT WRENCH |
""‘4-:__;»‘ Y h'_' :“r Cose | 142501 tbs. 1/2" DRIVE
g Average 5
Protected Torgue
Blode

k /$999

""!-.-a,._'

® Forward &
Reverse

* stud.

Markings Every 16 In J‘;E: .| ; m?gilng Psi RPM
Standard * 3-1/2
SOCKETS W CFM
* Chrome Vanadium Alloy Steel | | w/2" Ext.
* Fully Guaronteed $27'uo
21 PC. 1/4" DRIVE 'E;m
and Polished || 1/2” DRILL g% All Ball

REVERSIBLE
* 50-60 Hz.
& Amp,
115 ¥,

/
T * 14800 Ib,
G Copacity $169.00
S 2
— P PEED PR
re=67.99 ||, 5 SPEED DRILL PRESS
® 1/2" Chuck !
I‘"h Milwavkee * S5pindle Speeds:
H‘ y Twist 620 - 3100 RPM
29PC. ||- m.i.lm 1/3HP
§ Ball Bearing,
DRILL BIT SET | Bl Bearing,
* 1/18" Thru 1/2* &0 Hz 1720 RPM
# Straight Shank,
Jobber Length

21 PC, 500

3/8" DRIVE & I

* Heat a
Treated 17 PC. 1/2" DRIVE||=1/2"
Hardened ALL 3 FOR Chuck

SAE Lol No

B $39.95

-1 3/4”" DRIVE
SOCKET SET

21 PC. -« cold Forged
* & P1. Sockets 3/47 to 2°

* 177 Ratchet, 15-1/2" Sliding
T-Bar, 3" & 6" Ext. ond

- -__.._..___:____= Metal Box
2 * Heat Treated ) $35.00

P37

SIZES Lot Mo.
TARPAULINS .. ..
M B ® Bross P.Inr.d u ﬂ m 52-25

= s 8" x 10" [ ] $4.00
- m=1u':12'_ $6.00
Every 3 12’ x 16' $9.50

9777 F g x 200 o= ] $16.50
* Mests 18’ x 24" (= |$22.50

All OSHA 2g' x 40 $47.00
* Mildew & Requirements a0, . ger $65.00
Proof, Safety Brite Color 30" x B0’ $85.00

=

PHONE TOLL FREE 800-423-2567

HARBOR FREIGHT SALVAGE CO.

3491 Mission Oaks Bivd,, P.O. Box 6015, Camarille, CA 93011-6015

* Bed Flat Adj
In Seven & Inch
Increments

oo DRILL PRESS
Hardened Steel -
Press Rom M’ R

* Heavy Duty 12 SPEED ’
Channeal Pipe MgDEI- —l" |
Steel

; RE“OILER

TG e * Hood Attached |
Gravity Feed Oiler
W/ Upper =

Reservoir Flex,
Hose, Flow Filler Cap, 9
Adj. Contrel Valve
* Adjustable Hinge 5
Maotar Mounting -
Plate

$99.00

NYLON TOW STRAP
# 3/8" Drop Forged Hooks
1-1/2" X 18’

3/4 HP

* Black Oxide
Finish
* M-2 Steal

L i
Index s‘ 7-50

Queoted prices include FREE DELIVERY I the order is $530.04 or more and
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HOW
WE
TEST
CARS

A combination of
driving experience
plus computer-derived
information go into
every PM road test.

n a typical year, POPULAR MECHANICS
will test or evaluate over a hundred
new cars—a more extensive automo-
tive test program than even car buff
magazines. We're most proud of our
group tests, in which we test, compare
and rank anywhere from six to 16
vehicles, usually all the cars for sale in
one particular market segment.

Mo other magazine—and no car man-
ufacturer—does comparison testing on
this scale, this often. It takes an intimi-
dating amount of organization. time
and manpower to do these tests suc-
cessfully, But we're convinced that a
head-to-head comparison is the only
way to achieve results that can really
help you decide which new car to buy.

Our comparison testing is divided
into two parts: objective and subjective.
Objective car testing is just like any
other controlled test, except our labora-
tory is a race track. We're as careful as
any scientist to maintain consistent con-
ditions that ensure the repeatability of
data. Here's how we do it:

Quarter-mile acceleration
We do most of our performance test-
ing at one of the best dragstrips in the
country—Raceway Park in English-
town, New Jersey. For our acceleration
test, wa use Raceway Park’'s highly
sophisticated Chrondek timing equip-
ment, which is accurate to thousandths
of a second. As a backup, we often use a
computerized fifth wheel built for us by

. 132
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Radio Shack computer and printer spew out test results after every 20 runs down the track.

former Chevrolet racing engineer Paul
Van Valkenburgh. It consists of three
basic parts: the wheel, a data buffer and
a computer/printer,

A fifth wheel is just that: an extra
road wheel temporarily added to the
car. The purpose is to have a corrected
source of distance data that can be
measured accurataely. We just have to
compare this distance to time, and we
can calculate speed.

Van Valkenburgh’s fifth wheel is a
high-tech sandwich of aluminum and
balsa wood, fitted with a bicycle tire. It
pivots frorm an aluminum swing arm,
which is fastened 1o the car with either
a suction cup or bumper bracket. A
simple transducer counts each revolu-
tion of the wheel.

The transducer feeds its information
into a data buffer that stores the raw

The computer gets its raw data from the fifth wheel—a high-tech sandwich of aluminum

- -r-_"._ R

.

data. We collect the data with a Radio
Shack TR5-80 FC-2 pocket computer,
where it is automatically analyzed and
transformed into useful test results via
a software program Van Valkenburgh
developed. We then print out the results
on a Radio Shack printer.

The Van Valkenburgh system can
store up to 20 acceleration and braking
runs, enough to test a few cars at a time
before the data must be printed out.
There are other data points available,
which we don’t use: acceleration to 150
mph in 10-mph increments, for exam-
ple, or braking from any speed to 0.

In some ways, our sophisticated fifth
wheel is technological overkill, but Van
Valksnburgh's racetrack-derived equip-
ment gives the most accurate possible
data, even if we're just testing a Yugo

(Please turn to page |34}

T . s bR

balsa wood that tralls along behind the car on acceleration and braking rums.
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Rustproofing as powerful as the pro’s.

Now you can single-handedly win
the battle against rust. At less than 1/10th
the cost of professionally applied systems,
Car n’ Farm Rustproofing Aerosol makes
it easy to safeguard doors, fenders, and
rocker panels.
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HOW WE TEST CARS
{Continued from page 132)

GV from 60 to 0, not a Lamborghini
from O to 150.

We record four to six acceleration
runs, depending on whether we feel we
need more experience with the car, The
figures we publish are the best single-
run figures for that car, not an average.

Automatic transmission cars are driv-
en off the line and left to shift for
themselves. We don't wind up the
torque converter at the start line or
manually shift gears. Manual transmis-
sion cars are driven off the line at
around the torque peak—usually 3000
to 5000 rpm—slipping the clutch just
enough to maintain optimum traction.
We don't sidestep the clutch, power-
shift or abuse the car.

The quickest and fastest production
car we drove in recent years was a 1985
Corvette which took 14.447 seconds to
cover 1320 feet, and was traveling
93.55 mph as it crossed the quarter-
mile finish line. Compared to muscle-
cars from 15 years ago, which were
capable of quarter-miles under 14 sec-
onds at owver 100 mph, this is pretty
tame. But in 1985, any production car
that can do the guarter in under 16
seconds at over 85 mph ranks as a high-
performance machine.

700-ft. slalom

The 700-ft. slalom consists of cones
placed at 100-ft. intervals down the
center of the dragstrip, with a 15-ft.-
wide gate made from two cones at the
beginning and end. The ohject is to
weave left/rightleft through the cones
as quickly as possible, from a running
start of up to 80 mph. Photoelectric cells
hooked to an electronic digital stop-
watch measure the time between the
two gates in hundredths of a second.
We make four to six runs, depending on
whether we feel we can do better with a
slightly different technigque.

The slalom is a laboratory measure of
transient handling response—a car's
ability to turn quickly from side to side.
As you might expect, long. heavy cars
are more difficult to weave between the
cones than short, light, well-balanced
cars. Small cars with fat tires do the
best in the slalom test,

We convert slalom time to speed
using the formula, mph = 3600 +
seconds * 7.54. A typical big car will
have to slow down from its 60 mph
entry speed in order to get through the
cones without spinning out, while a
small, high-performance car will be
accelerating. Average speeds range
from around 50 mph to our current
best, a 63.84-mph run by the Omni
GLH Turbo (see FM Comparison Test:
Pocket Rockets, page 76, Aug. '85).

{Pleaga tum to page 136)

Braking test measures distance needed to
stop from 60 mph without skidd [top).
Slalom measures average speed whille snak-
Ing through seven cones placed 100 ft. apart
[center]. Skidpad measures maximum cor-
nering ability of a car around a 200-ft. circle;
crew member at center of circle records lap
time, which is converted to g-forces.
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Be a Better

Gardener

RECYCLE all your Brush,
Weeds, Leaves, Old Crops,
Cut Grass, Dead Flowers, etc.

into: RICH COMPOST

SPREADABLE
MULCH

DECORATIVE
WOOD CHIPS

The rugged KEMP
Shredder/Chipper
devours aimost anything
arganic... reducing it
into millians of tiry
peaces in seconds
(including branches
up 1o 3" thickl)
Enjoy super-
richsoll...a
mulched garden
that ia virtuakly
waed-free
and beautifully
-E landscaped

it all, quickly
and easily with a KEMP.
& Built to last a liletime

Th Stndard of i * Many sizes o choose from
m"h'“w = Monay-back guarantes
= == = = GFND FOR FREE mmrmn———-;
W0 Koder R Litie (Lancasier Co ), PA 17543 )
ey — smndd e full Endormation on The il
lmnﬁhmﬂhlm "'_I
i I
| Abomess _ _ |
I Ty STATE P |
L-_————————_————J

Cash in on the Video-Cassette Boom!
START YOUR OWN TV/VCR
REPAIR BUSINESS

@J‘ Home in Spare Time
._’,A_-' = .

b ow it's easy for you to
get into this money-
making business, Be the
person in demand by the
millions of families who
own videocassette record.
ers—the fastest-growing produet in
the home entertainment feld.
Train at home in your spare time for an exciting
career a3 a TV/VCR Repair Specialist, Experts
show you how to start small at home with low
overhead. Later you can go after repair business
from Thotels. offices, hospitals and other
companies who use TVs and VCRs in their
daily operations.

Experts show you what to do, how to
do it...guide you every step of the way!

Learn how to handle house calls and shop re-
pairs—everything you need to know to get start-
ed fast. Tools are included with your course so
rou get “hands-on™ practice as you follow your
reﬂuﬂl step by step. Everything is explained in
easy-to-understand language, but if there s ever
anything in your lessons you don't understand,
you can write or phone your instructor and you
can count on getting an authoritative answer.
Get free facts and color brochure that tell about
home business opportunities. No cost, No
obligation. No an  will wisit.

MAIL COUPON TODAY! _I
|
|

r"'-'" SCHOOL OF TV/VCR REPAIR. Depl. PB08S
(aen e SErarhon, Pennsytvanss 16

I PFlease send me free facts on how [ can leamn
TV/VCR Repair at home in my spare time.
l Name Age
l Address
Cir.].-fstll.l.f?.ip

LPhu-nt {

|
|
|
I
A

brochures
and prices 1

CALL TOLL-FREE

1-800-821-7700

for Operator
O Write

drill EVERYTHING!

Homeowners! Drill your
own water well!

Drill water, monitor
or heat pump wells
for less than 25¢ per ft.!

Our little drills go EVERYWHERE,

5849 Anderson Road, Opelika, Alabama 36802

“World's leading manufacturer

of low-cost drills since 1962.”

HOW WE TEST CARS
{Continwed from page 134}

60-0 braking

Our tests are always done in a specif-
ic order, because the braking and ski-
pad are tough on tires and we want
avarything as equal as possible. Brak-
ing is done in the unused lane of the
dragstrip, with the fifth wheel attached
to the test car. We accelerate to an
indicated 65 mph, then apply the
brakes. The fifth wheel gives us a
computer printout from 60 to O mph,
which is measured in feet.

The trick is to keep all four tires on
the edge of adhesion without actually
locking up—aexactly what the new ABS
brake systems do by computer. This
produces shorter stopping distances
than either pumping the pedal or a foot-
to-the-floor panic stop.

Cars with good brakes are very un-
dramatic—the car just stops—while
those with brakes that fade or lock
prematurely will go sliding sideways, to
the great delight of the photographers.
We make three runs—enough to heat
up the brakes and tires for maximum
performance.

After three runs, most cars begin to
encounter brake fade, We've seen stop-
ping distances of more than 220 ft., as
wall as 120 ft. from our current champ,
the Honda Civic 5. Most cars are in the
130- to 160-ft. range.

200-ft. skidpad

Skidpad testing is always done last
because it absolutely eats up tires.
More than once we've had to buy a new
set of tires to drive home. As you might
expect, front-heavy, front-wheel-drive
cars are the worst offenders, since they
comer primarily on the outside front
tire. Well-balanced cars—the Bertone
X1/8 or Mazda RX-7, for example—
wear all four tires equally.

We run four circles in each direction.
Typically, the first lap in each direction
serves to warm the tires to maximum
traction temperature, the second and
third give us our best figures, and by
the fourth circle the tires have gotten
overheated and slippery. The skidpad
puts passenger car tires through such
an extreme heat cycle that traction is
permanently lessened. We have to get it
right the first time.

The skidpad is far more than a test of
tires. What we're really exploring is the
steady-state comering limits of the
automobile, which are dependent not
only on tha tires, but how well those
tires are kept in contact with the road
surface by the suspension.

Factors that have to be optimized for
good skidpad performance are front-to-
rear weight distribution, chassis stiff-
ness, body lean, camber change, shock

(Flease tum to page 138}
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7. HOW-T0 BOOK CLUB

The Best Source for Quality, Service, and Value!

Practical Projects . . . Exciting
Ideas . . . and Time- and Money-
Saving Tools for Homeowners,
Hobbyists, and Do-lt-Yourselfers!

Select 5 Books
for Only ‘9"

Join Now, Get a Shop Apron FREE!

| 10 l::hilﬂrﬂ_tn‘h

| P 5
A
g, 9|
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1528

1515P
s List §18.95

15308
List $15.95 (paper)
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WTIEE -\.r M_Ill'u

Falrid

1587TP 104EF
List $13.95 ipaper) List $6.95 (papes)

7 very good reasons to join
the How-To Book Club

= Big Savings. Save 20% to 75% on books sure 1o increase

your how-to know-how

= No-Risk Guarantee. All books returnable within 10 days

without obligation

* Club News Bulletins. All about current selections—

mains, alternates, axtras—plus bonus offers. Comes 13 times

a year with hundreds of up-to-the-minute titles to pick from

= Automatic Order. Do nothing, and the Main selection

will be shipped automatically! But . . . if you want an Alter-

nate selection—or no books at all—we'll follow the instruc-

gnm you give on the reply form provided with every News
L in

» Bonus Books. Immediately get Dividend Certificates with

every book purchased and quality for big discounts of B0%

to BO%.

+ Extra Bonuses. Take advantage of added-value promao-

lions, plus special discounts

* Exceptional Quality. All books are first-rate publisher's

editions selected by our Editorial Board and filled with useful

up-to-the-minute information.
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List 518.95
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FREE Shop Apron

*\ HOW-T0 BOOK CLUB

P.0. Box 8, Blue Ridge Summit, PA 17214

Piease accept my membership in the How-To Book Club and send the 5 wolumes
I clrcled balow, pius, my FREE shop apron billing me $2.95 plus shipping and han-
I diing charges. If not satisfied, | may return the books within ten days without obliga-

tion and have my meambership canceled. | agres to purchase 4 or more books at
regutar Club prices (plus shipping/handling) during the next 12 months, and may
resign any lime thereafter.
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Walid for mew members only. Foneign applicants will receiw ordering instructions. Canada must
l ramit in LS, currency. This order subject 1o accaptanca by the How-To Book Club,




Do-it-Yourself

DOME

HOMES

\Whether you purchase
our complete kit [ready

to-assemble  with RO
specral (ool or skills "
needed| or just our

plans and cormnectors.,

you' Il find all our products 1o be stronger, better

engineered, and less expensive than cthers on

the market

=0ur  heavy-duty Conpector system s the
strorgest and most versatile available

* 27X 67 construction throughowt [at o expra
cost)

& O sdve 51000 L-:,.' ,'._lurr_hn_'..-r'-l_J Cuif ConMECion
systerm and plans and cutting your ow uimibser

= Linigue ledger hanger system o easy second
fioar frameng

= Larger-uze Domes avaiable for churches and
IrsCiLSEry

Our heavy-duty
COMrECTOF Wil
27 M 6" struts

l'-fh--‘l"‘!'-'-'----qﬂﬂ----F
| Send 56 [or charge fo your MC or Visa)

: and you'll receive:

1 *informatve 28-page Dome Catalog

I = -’-.gsrmbly Marnual = Fioor Plan C.1r.|=r1r_4

: ® Prace List & And morel

: P

: treet

b ity State Zip

: Timberline Geodesics, Inc., [415] B49-248]

§ 2015 Biake Street, Berkeley, CA 24704

L] PM-3

MORE MONEY? LIVE BETTER? !
“GET RICH* SCHEMES DON'T WORK! |

YOU NEEDA |
BETTER gt T Mg

A
i,

3
=
&S

P.O. BOX 3087, SHELL BEACH, CA 53448

WORKING PLANS oMers you a sl of names and
acdresdes of over 500 mayor corpenations hmoughout
the pountry and the worid that hivs peaple Bke you. No
Gimenichs No False Claims. Marry pay ol tax and ravel
Tha Bast Irvvestrant your'll ever make!!

THE SUPER

WINDMILL
NO COMPETITON.
US Pat. 4,213,057

FREE ELECTRICITY
EVERYWHERE

0.5 to 50 KW
Maintenance and Noise Free
25 Year Design Lifa
Superb Economy
Payback in 1 Year

ENEREX CORPORATION

23785 SW 133 Ave.
P.O.Box 4109
Princeton, FL 33092-0109

\ L__

HOW WE TEST CARS
{Continued from page 135)

damping and bump steer. The skidpad
is also a test of the car's throttle re-
sponse, differential efficiency and
steering predictability.

Omn the skidpad, we can tell whether a
car oversteers (rear skids first) or un-
dersteers (front skids first), and wheth-
er or not it will be easy to drive or a
handful at high speeds. It's significant
that the one test road racers use to set
up their cars is the skidpad, because it
really does test every suspension and
chassis component in a controlled lab-
oratory environment.

A typical passenger car will circle the
200-ft. circle at around 40 mph in
second gear, taking between 12 to 14
seconds for a lap. We use photoelectric
timers to record lap times, then conwvert
to g-forces using the formula, g = 122.5
+ time®.

We use the single best run in each
direction for our published figure. On
many cars, the counterclockwise figura
is higher because the driver’'s weight is
on the inside for flatter comering and
his sightline to the cones is better, 50 he
cuts a more precise circle.

MNearly all modern cars can comer at
ovar .70g. The average is around .77g
and high-performance cars routinely
break .B0g. The highest skidpad figure
we've seen for a production passenger
car on strest lres is .BBg posted by
Volkswagen's Golf GTI.

Interior space index

While we're at the track, we measure
the passenger compartment and lug-
gage area of each car using formulas
we'va developed ourselves, To measure
the interior, we use a tape measure to
find length, width and height.

We measure from armrest to arm-
rest, front and rear, and from seat
cushion to roof, front and rear. We also
measure legroom from brake pedal to
the base of the driver’s seat back, with
the seat pushed all the way back, and
from a point on the floor beneath the
driver's seat to the rear seat back.

These measurements are then insert-
ed into the formula, front seat width x
headroom ¥ legroom + rear seat width
* headroom * legroom <+ 1000 to
produce an Interior Space Index. Two-
seaters can score under 60, intermedi-
ate sedans around 120 and the roomiest
car we've tested lately, the Buick Elec-
tra T-Type, scored 177.36.

Trunk-capacity index
We measure the trunk by sesing how
many standard-size grocery bags can
stand up in the trunk, with 1-in. crush
space permitted.
We feel this is an ideal test of trunk
{Please tumn o page 142)
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Five Years Ago You'’d Have Paid
$5,000 Each for These Miracles
—If You Could Get Them At All!

The SUPER-Mike
Smaller Than a Matchbook—
Transmils Up to 2 Miles!

Someone on the other side of a two-fool-
thick wall whispers. You hear it. Or you're

sitting in your car with the FM radio on, and
the in the meeting room you've left are
still talking. You hear all of them, clearly.

Your 5 EIE;;MikE cgﬂma to you éﬂmoﬂ
ready o go. in the batteries (included)
and the ’%?::iimmr‘." That’s all you have to do.
Conceal it if you want to, or have it broadcast
openly. Up to you,

Il you're in a warchouse, lay it on the table.
main

Your words can be heard clearly in the
building, far away.

A 5250 Value.
Your SUPER-Mike price:
$129 ( + $4.50 shipping/handling)

WARNING!
The SUPER-Mike is not a “bug”’ Do nof use it
for illegal spying or surveillance.

The Telephone Bug Preventor
Kills Telephone “'Bug:"“
And Detects Unauthorized Listening.
Adapted from the military model actuall
used in sensitive diplomatic circumstances!
Just plug your ne into the Telephone
Bug Preventor and plmgg the Telephone Bug
Preventor inlo any ular jack. Of course a
red light goes on if someone lifts an exten-
sion while you're talking, but that's only the

*Fhenso
somenne tries Lo invade your privacy
with a telephone line “bug” (hard-
wired or transmitting ), the bug iglﬂml'y'md
by the Telephone Bug Preventor. person
trying to spy on you will hear nothing.

Use this in your home or take it with you
when you travel. You don't know whois
listening...s0 be safe.

A 8200 Value,
Your Preventor price:
$99

{ + $4.50 shipping/
handling)

C 1985 Electromagic

The Remote Electronic Ear
Tells You Whats Going On
When You Aren't There

The Voice Changer
Your Cwn Won 't Recognize Your Voice:
It Changes Your Phone Voice Electronicaily.

If you're a man, you can scund like a
woman; if you're a woman, you can sound like
a man. If you don't want to be “in” to some
callers, your butler, maid, or brother can
answer—they're all you. You can even be your
O ot Viser Changer g ity oo

four Voice r Ul secirity, too,
because a caller lluni:sgr;lvgrseﬂlan one
person is in the home. Press another button
and the caller hears a realistic barking dog.
* This new electronic wonder is straight out
of a sci-fi movie.

A premonition hits

u. Is the baby crying?
Is the water running? You phone home to

Efs?%uﬁe % hear what's happening there. The Remote

mic as , sophist-
one. And Electroni Ea.r?actual pecial, sophist
make no mistake: cated, powerful microphone ) transmits over
it works. There's no way the e any sounds up to 100 feet away.
to describe the realistic t's that s light in the office?

Instead of running into an armed burglar, call
from any phone and hear if someone is
mawving around or talking.

Plug it into any standard modular phone

“other voices” you'll
have in your repertoire!

A 5400 Value. g S £
Your Voice Changer jack in your home or office, then enjoy the
price: $189 peace of mind you deserve,
i A $350 Value,
{ + $4.50 shipping/ Your Remote Electronic Ear price: $159
handling} { + $4.50 shipping /handling)
_j : From Experimental Electronic Laboratories
L] to You...
} ABSOLUTE GUARANTEE OF |
] SATISFACTION! :
: ::‘_rur any bﬁmﬁ&ﬂpﬂm:&:&l dEIigh‘ted.hmfxmlani
I:I'.Ig | us within one mont a
refund. Buy with confidence! ELECTROMAGIC

an aﬂill.nleu;.gm . of Oriole Homes,
a pu corporation;
and an—Uni-?ém Intemational Lid.
1151 N.W. 24th Street
Pompano Beach, FL 33064

Credit card orders (VISA or MasterCard )
For fast service, order by phone—

1-800-554-5656

™ “Electromagic Dept. PM-0, 1151 NW 24th St. - Pompano Beach, FL33064 |
RUSH the electroni ders I' lected below. | understand | turn th i

gsol?gdcunediliun} ;twgr:fmﬁiﬁane full munﬂ:ulu#eflﬂﬂ% rferiu;lyndm nznqu:i'ﬂ;'::

| |
| I
L Item Price Ea Total
| QI,?— SUPER-Mike $129.+ TRy l
| — Telephone Eu'u:t Changer Elgg |
— Tetephone Preventor ¥
I — Remote Elechgnic Ear $159 |
I "FL residents please add 5% sales tax.  Add 34.50 per iotal order for shipping handling |i
| O Check or money order enclosed
OChargeto I [ MasterCard no. |
I card expires signature l‘
: Name :
| Street address I
I City State Zip. 1




ABBK Lowest Price In The USA! 152K
aan- Computer System Sale

* Students ®* Word Processing ®* Home * Business

88K System $449 [
152K System $499*

ekt E R R 1 % R
- W OW W W W

1
Rated "Best Buy" by Consumers Digest Buyers Guide, January 1985

LOOK AT ALL YOU GET FOR ONLY s 449 INDIVIDUAL | g AVE $100

SYSTEM PRICE LIST PRICE SALE PRICE All 5 ONLY

Atari 800XL 88K Computer $179.00 $109°°
Atari 1050 127K Disk Brive 299.00 199 5449”
Atari 1027 Letter Quality 20 CPS Printer 299.00 1990 SYSTEM
Atari Writer Word Processer 59.95 39 SALE PRICE
Atari BASIC Tutorial Manual 16.95 12%

152K SYSTEM

All connecting cobles & 1.V, interface included
Monitors sold separetly TOTALS 5352.90 ss "-qo ‘499“

Other Accessories List Sale Add $9.95 for

Connection Cobles

12" Hi Resclution Green or Amber Screen Monitor $199.00 89.95  (Mmonitors Only)
13" Hi Resolution Color Manitor £399.00 169.95 iLtd. Gyl
* ATARI 130XE 152K Computer $249.00 159.00 Add 510 for UPS

15 DAY FREE TRIAL. We give you 15 days to Iry out this ATARI COMPUTER 5¥STEM!! It it doesn't mee! your expectations, just send it back to us prepaid
afd we will refund your purchase price! | 90 DAY IMMEDIATE REPLACEMENT WARRANTY  |f any ol the ATARI COMPUTER SYSTEM equipmeni of
pregrams fail due to foulty workmanship or material within %0 days of purchase we will replace it IMMEDIATELY with no service charge!!

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

Add $25.00 for shipping and handling!! comp UTER DIRECT

Enclose Cashiers Check, Money Order or Personal Chack. Allow 14 . i - : L
days for delivery. 2 to 7 days for phone orders. | doy express maill We Love Our Customers
We occept Visa ond MoasterCord, We ship CO.D, to continental 22292 N, PEppEF Rd Burring!on. I, 60010

U.5. oddresses only. Add $10 more if C.0.0 3-. 2! 382_5050 to nrder




Commodore 64 Accessories

7 3 SUPER 57 55 ™™
Summer Sizzler s ale

Sale Positively Ends 9-15-85 Reg. Sale
Prices will go back to regular sale prices List Price lflllll" ’ﬂfl

C128 Commodore Computer 3490 2090 59 8Q%"

Expandable to 512K, runs C-64. CPM, and 7.0 Programs.
(Add 510 Shipping)

152" Commodore 150-170 CPS Printer :ggsoc  s9gqoo $ 95*
Neor Letier Quality. Multiple Pin Tractor / Friction Feed. 895 299 24,
Best Printer Value in U.5.A, [Add $17.50 Shipping}

Commodore-64 IEEE Interface £109% +§9o° 56 595
Allows you to run Pet Peripherals on the C-64, including the
COne Megubyfe Disk Drive and 15':" Printer

Juki PfiﬂfEf;TYPEWI"ifEF 534900 s94Q00 5229 95"

Letter Quality, daisy wheel, use as typewriter ond er printer
([owto correction) (Add 510 Shipping}

SCM 80 CPS Printer $99goo 15900 $,4,?5*

Tractor: Friction 10" Fomous Name Printer does Graphics
w Interfoce. [Add 510 Shipping) -

Cardco G Plus Interface £109°° s5qeo 54 © °5

Converts Commodare to centronics for use with most printers, plus
does Commodore graphics on graphic printers

Alphﬂtﬂm 40 Column Printer 5gQoo $94°5 52 95

Thermal technology - does graphics. (Add §7.50 Shipping)
Alphacom C-64 or Alari Interface $8.95.

190K Slim-Line Disk Drive 594900 5169 ” 3,’5’

Cooler, 20% faster, quigter than 1541 drive (Add 510 Shipping)

One Megabyte Disk Drive (1000K) sgggec  syggee $ ]179%°

Double sided drive hooks up to C-b4 with IEEE interface. perfect os a
second drive. (Add 510 Shipping)

13" Premium Quality Color Monitor 39900  sy9qee 5" 995’

Better than 1702, with separated video inputs. {Add $14.50 Shipping)

Voice Synthesizer sggo0  +4q00 53995

Allaws you ta talk thravgh your computer. Optional software lets
you play tolking odventure gomes (Zork, etc.)

80 Column Board - 4 Slot Expander :j 90  sy90 55,!5

Allows you te program in 80 celumns, plus gives you o 4 slot switch
selectable expander

Auto Dial Modem with SUPEI' Smart SQHWUI'E $12995 s5Q00 53,’5

Uplead, Dawnload. Print, Catalog. This Packoge has itallf!!
Best Medem Value in the U5 A 1!

Musicalc | Software s5g95 s9g9s $74°°

The Best Musical Soltware for the C-64, allows you 1o change all
pﬂfﬂmﬂlﬂl’s.

Oil Barrons Software s 4975 119 $_9 95

Better than Manopaly, comes with game board, disks and
instruction monual. Strike Qil or Live in the Poor Form * plus Software Coupon Discounts

Add 53.00 lor shippi hundll ond insuronce, |llinpis residents
please odd &% tox Ad?;l $6.00 fnr CANADA, PUERTO RICO. HAWAII, E
ALASKA, APD. FPO orders. Conadion orders mus! be in U.5. dollars

WE DO NOT EXPORT TO OTHER COUMTRIES. EXCEPT CAHADA,
Enclose Cashiers Chech, Money Order or Personal Chech. Allow 14 We Love Our Customers

days lor delivery. 2 1o 7 doys for phone orders. | doy express maoil ! 22292 M. Pepper Rd., Barrington, llinois 60010
WIsSA — MASTER CARD — C.O.D

No C.0.D. to Canade, APO.FPO. 312/382-5244 to order




12 AN HOUR &

YOU CAN EARN UP TO THAT AMOUNT

PART TIME OR FULL TIME

IN YOUR OWN
SHARPENING BUSINESS

No Selling, No Inventory . . . Year Round
Cash Profits and YOU Set The Hours!

¥es. there's a ot of business waiting far the man who can sharpen
saws, planer knives, jointer blades, wood chisels, scissors, axes
and pther garden, shop and home tools

SHARP-ALL does all these jobs quickly with precision
and at a big profit for YOU. You can becaome Sharp-
ening Headquarters for carpenters, builders
lumber yards. factories. home workshop hob-
byists. And, you can start this Money-Making
business for less than $50.

FAEE BOOK fells how to start your. own
sparetime business while you are st
working at your regular job. Paople
biring in there work and pay Cash — over
O0¢ of every dollar you taking in is cash profit

Does The Sharp-All Pay
YOU BET

JOIN THESE SUCCESSFUL
SHARP-ALL OPERATORS —

$100.00 a day
W' Recently | had three days i a row here

-t

| made over $100.00 a day )i
Wil 4. Mkl
$4,000 a Year Let FOLEY BE_LEAW PROVE
m ““Think the world of my Sharp-All. Am You can do it too! On our

now grossing about 4,000 3 year part

time, and hope to axpand shortly. Now

doing work for the State of New York,
Carrier Corp., and General Mators”

Lawrence Sievenson

E. Syracuss, Mew York 13857

Wanted to Retire

30-DAY FREE TRIAL OFFER

You rigk mothing by accepling ihis ofier 1o see how sasidly you can lum

your sparg time into Big CASH Profits with your own Complate Sharp-

:n:gﬂ?h-nn Sand cgupan or mall pasteard for sl detadls on owr sxchu-
i

Day Frea Trigl

LIFETIME

gl

Our Frea Book talls

FREE how to start a profit-

|| had un_!famad |:!1 retiring for years, TR 4 ‘t“‘ﬂl :E;:ﬁcl!:ﬂ_.nslmaua?;?:
but was afraid to quit my salaried job. | Gives Wil '5 4 how we help you grow,
had never used this type of equipment,  [FESE. “"ﬁ's? how we'll finance you.
bt the Sharp-All was real easy tolearn. | EPUREET ~

sharpened 30 blades my first week —  FIIGEENT] f:- I'Fr"'* F“h!“'“llsm .
without advertising at all. Now, for the |[ECEUMLUIE 4k 60505 FIELD BLDG.

ohikgalion

KANSAS CITY, MO. 84111

RUSH COUPON TODAY FOR FREE BOOK

Mo obligation . . . No salesman will call

first tirme in my life, | can say that | am
content’ Farria Cornelius
Weeilington, Teesa TOUES

Had to Quit His Job
W 'Bouwght my Sharp-AN four years ago,
and it has done everything (and more)

that you sald Il would. | never sharpened g 4 y/_FOLEY \} FOLEY-BELSAW {:} i
a saw in my lite, bul when | had to quit ] / EHH AELD BLDG. et

my regular job. | knew | had o have : \'Mf EAMEAS CITY, MO. 84117 ﬁ% :

“”‘1'“'"” 0.do. Now | have more work g - Pleage send my FREE copy of your book = §

100 ot ahend o ot s TV W "Lifetime Security” and full detailson ZL.

frsk sl 1 Your 30-Day Free Trial Offer! i

Geandview. Wathiagion 58330 | |

$32.00 in 2 hours | = 1

W' There's always work in a sharpening i _ ]

business of your own if you want it 1 Acdress [}

‘A'esm[:[iav. | made $32.00 in two 1

o Ilu-llnm*- ‘&!r--------__-ﬂi!;___a_u-__-.
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Hﬂw WE TEST CARS

room. It gives us a standard unit of
measurement that everyone is familiar
with, and it measures the space in a
way that tells its usefulness. What good
is a huge-looking trunk, if the configura-
tion is such that all it can hold is golf
balls or grains of rice?

The lowest number we've seen 50 far
was two grocery bags in the mid-engine
Fiero 2-seater. Most cars will hold 10 to
15, in either the trunk or hatchback,
while the most capacious trunk we've
stuffed was on the full-size Chevrolet
Caprice/Pontiac ~ Parisienne, which
swallowed 20 bags—surely enough to
feed a family of four for a week.

Fuel mileage

We figure fuel mileage during our
subjective driving loops, not at the
track. We top up all the cars in a test,
record the mileage, then caravan over
our 15-mile test loop. Each driver drives
aach car, so that our fuel-economy fig-
ures reflect anywhere from 80 to 180
miles of driving by six to 12 drivers over
the same loop each time.

Then we fill the tanks again, record
mileage and gallons, and calculate
miles per gallon, just as you do. The
inevitable leadfoot is balanced out by a
balloonfoot or two, so our mileage fig-
ures represent as close to a meaningful
average as you're likely to find. We've
found that our overall figure—which
represents a mix of street and highway
driving—is usually slightly less than
the EFPA city figure.

Test-track ranking

At the end of the day, we rank the
cars in the group in order for each of the
seven test categories, then add these
together to arrive at a Test Track Rank-
ing. Each category—acceleration, sla-
lom, braking, skidpad, interior space,
luggage space, fuel economy—is
weighted equally.

Road-test ranking

Most road tests you read in car buff
magazines are written by one person,
and reflect his personal bias. We elimi-
nate the one-man's-opinion approach
by using a group of testers with varied
backgrounds and tastes in cars as well
as different physical characteristics. We
have a regular test group of six drivers,
to which we add to depending on the
number of cars involved.

We've developed a standard test loop
outside Princeton, New Jersey. It's just
over 15 miles long and includes a
stretch of divided highway, straight 2-
lane, winding back roads, stop-and-go
traffic, a railroad crossing and half a
dozen stop signs and traffic lights. In

(Please turn to page 157)
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THE HEAT IS ON

comfort and dependability pro-

vided by a water heater often is

taken for granted. That is, until the

water turns ice cold while you are in the
middle of a shower.

Although many repairs are best left
for the professional service technician
or plumber, there are several minor
repairs and adjustments that you can

| make to keep your heater operating
| efficiently and smoothly.

Water heaters have relatively few
components and are fairly easy to ser-
wice. When problems arise, however, a

Keep yourself in hot water
with PM’s troubleshooting
guide to gas and electric
water-heating systems.

TEXT AND PHOTOS
BY MERLE HENKENIUS

you diagnose the heater's ailments.
Because problems can ocour in any
part of your hot-water system, it helps

water heater sends out a mixture of to think of the system in terms of its

confusing signals. The troubleshooting
charts on pages 145 and 148 will help

POPULAR MECHAMNICS & SEFTEMEER 1985

three basic elements; the piping sys-
tem, including all faucets and hot-water

appliances; the tank; and the heat
source—either gas or electricity.

The piping system

Some problems commonly attributed
to the water heater are actually caused
by the piping system. For example, high
operating costs are often traced to a
dripping faucet or leaking pipe. A fau-
cet that drips at a rate of only one drop
per minute wastes nearly 800 gallons of
hot water per year. In such a case, a
simple, inexpensive faucet repair will |
pay for itself many times over (see How
To Stop Any Faucet From Leaking, page |
148, Apr. ‘B3).

Long, uninsulated piping runs also

/A

/A

W)
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A PM TROUBLESHOOTING GUIDE

waste hot water. When you draw water
from a faucet at the end of such a run,
hot water from the tank must first push
the cooled water through the pipe. 5o,
| in order to get a quart of hot water, you
must draw several gallons from the
tank which, in tum, could cause the
heater 1o turn on, Prevent the pipe from
dissipating heat so quickly by applying
pipe insulation to all hot-water pipes.

| Tank troubles

|  Sediment—An aging water system
may carry sediment into the tank, or
sadiment may collect as flakes of calci-
um and lime. In electric models, sedi-
ment-covered heating elements will
burn out guickly. In gas heaters, sedi-
ment accumulates in the bottom of the
tank and forms a barrier between the
heat source and the water. Air bubbles,
created by the heat, percolate through
the sediment and cause a continuous
rumbling sound. So, if your electric
heater burns up lower elements fre-
quently, or if your gas heater rumbiles,
sediment may be the culprit.

To remove sediment, first drain as
much water as possible from the tank.
MNext, with the draincock still open, tum
the water on full pressure in the tank.
Then, reduce the pressure by half and,
finally, shut off the water and allow the
tank to drain completely.

Fallen dip tube—A dip tube is a
plastic pipe that delivers incoming cold
watear to the heat source near the tank
bottom. Occasionally, a dip tube will
slip through the cold-water inlet fitting
and fall into the tank. When this hap-
pens, cold water entering the tank is
drawn through the hot-water outlet
without being heated. To replace a dip
tube, disconnect the inlet pipe from the
tank. Then, cut a length of Y%-in.-dia.
soft copper pipe long enough to reach
within 12 in. of the tank bottomn. Flare
the pipe end so it's slightly larger than
| the inside diameter of the inlet fitting.
Insert the tube into the fining and
recannect the inlet pipe.

Faulty anode rod—Late-model water
| heaters are equipped with a magne-

sium anode rod that coats voids that
may develop in the porcelain tank lin-
ing. An anode rod acts as a sacrificial
element to prevent rust and prolong the
tank's life. These rods seldom cause
problems, but when they do, it's often
due to an adverse chemical reaction to a
combination of acids and minerals in
the water. As a result, the water will
have a gassy odor or taste. To correct
this problem, unscrew the magnesium
rod and replace it with an aluminum
rod. Aluminum anode rods are avail-
able from most retail plumbing outlets.

Faulty relief valves—A relief valve
keeps the heater from exploding in the
event the thermostat becomes stuck.
When pressure builds and the water
gets too hot, the relief valve opens until
the pressure is equalized. However, the
spring mechanism in some wvalves
weaken with age and release water
with the slightest variation in pressure.
To correct this, simply remove the old
valve with a pipe wrench and thread in
a new one.

Common problems with
gas water heaters

Insufficient secondary air—For a gas
heater to burn evenly and efficiently,
there must be an ample supply of
secondary air. If your water heater
shares space with a furnace and clothes
dryer, then a continuous air supply is
especially important. A clothes dryer
draws a great deal of air through its
exhaust system and, therefore, com-
petes with the heater for air. When a
heater is starved for air, the flame will
bum orange, jump and pop. An orange
flame means higher operating costs. Be
surg that the heater has a sufficient
supply of secondary air by opening
doors in confined areas or by installing
louvered vents in the doors.

Clogged flue—A clogged flue is gen-
erally caused by rust or debris that
accumulates at tight bends in the flue
piping. Caution: A clogged flue is a
serious health hazard. Deadly carbon
monoxide and other poisonous gases,
unable to vent through the roof, are

forced into the living quarters. An easy
way to check if the flue is working
properly is to place a lit match or cigaret
near the flue hat while the heater is on.
The smoke should be drawn up the flue.
To locate an ohstruction, turm the heater
to pilot, disassemble the tin vent pipes
and inspect and clean each piece.

Dirt in the gas system—Dirt and
metal flakes inside the gas pipes often
make their way into the heater's gas
system. A dirty pilot line or burner line
will cause the heater to burn unevenly
or to stop burning entirely. To clean
these lines, disconnect them from the
regulator and slide a thin wire through
each line. Then, blow air through the
lines. If dirt is lodged in the gas control
valve, call a plumber. Control valves are
delicate mechanisms that can be dan-
gerous if serviced improperly.

Faulty thermocouple—A thermocou-
ple is a thick copper wire that has a heat
sensor on one end and a plug on the
other. The heat sensor is positioned in
the path of the pilot flame. Heat from
the flame sends a tiny millivolt charge
through the wire, which causes the plug
to open the control valve. When a ther-
mocouple’s sensor burns out, the heat-
er's magnetic safety wvalve remains
closed and the pilot light won't stay lit.

To replace a thermocouple, tum off
the gas and disconnect the pilot line,
burner line and thermocouple lead from
the control valve. This will cause the
entire burner assembly to drop out for
easy service. Remove the thermocouple
from its retainer clip and snap in a new
one. Be sure to position the sensor
directly in line with the pilot flame.

Gas pipe leaks—If you smell a strong
gas odor, leave the house immediately
and call the gas company. If you smell
only a slight trace of gas, it may be a
leaky pipe joint. To detect the leak,
brush every joint with a mixture of
dishwashing detergent and warm wa-
ter. Bubbles will appear around the
leaky joint. Mext, shut off the gas at the
meter and bleed the line at the union

located above the heater. Open all win-
dows and doors and ventilate the area.
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Dwhoctive thermostat . . . - Roplace thermostat—(Call plumber) |
Improper calbeation ol Bl B e B B Anplace-—|Call phembar) |
Thermostat set oo high . *| - Adiust temparature seting |
Thermostal sel oo low * s|le|s]|s|w|n|e # | » | Adjust lempermture satling I
Haalsr = confined area D 0. install vent in wall or door [
Heater nat connected to flus - . o Prowide and connect to proper flus .
Sadimant or lime in tank I . Drain and fush—Repest
Heater loo small alea Upgrade to Larger haater |
Loaking lmucets LI Rapair taucats

Gas inaks . Chaock with utility—Flapair immadiately

Excess draft L] L] L] - Check source, stop draft

Long runs of exposed piping o] o Insulate hot knes only

Surge from washer sobanokd vale . Install air cushéon pipes

Faulty retsf vahe . Inatall rated T & P vaive—Scn

Dér fuibsty Brreskosn sl ale FReplace dip tube

Then, if you can’t unthread the pipe
from a nearby union, use a hacksaw to
cut the pipe a few inches away from the
leaking fitting. Unscrew the bad fitting
and thread a new fitting in its place.
Now thread the pipe end that was cut.
Reconnect the new fitting to the newly
threaded pipe with a short nipple and
union. Finally, turn the gas back on,

# Remove the heater's by
loosening the screw on the retainer clip.
Install the new so that its

heat sensor is in the path of the pilot flame.

bleed the air from the ling and retest all
pipe joints with the dishwashing deter-
gent mixture.

Common problems with
electric water heaters

If your electric water heater fails, first
check for burned-out fuses or tripped
circuit breakers at the house's main

§ After installing a new thermostat, set the
temperature Indicator to 130° F, Walt about
#5 minutes and then test the water tem-
perature with a meat thermometer.

alactrical panel. If breakers or fuses
aren’'t the problem, press the reset
burton on each thermostat and listen for
a ticking noise due to expansion as the
elements begin to heat up. If this proce-
dure doesn't produce hot water, the
problem may be in the wiring, thermo-
stats or elements, [

Check visually to be sure that no wire |
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Troubleshooting Guide To Electric Water Heaters

/ SYMPTOMS AND CONDITIONS / |
|
;f .,1 &y Heli/d
s W *f’ i IJfH! f? /-
¥-J & UTIONS
ﬁféfffj fi”a 2/3/8/8

Undlersired haater - . . . Ievstall |arger haater |
Undersize: slements ol B . Fisplace with rated slement !
Wrong wiring connections AE . HEE Soa manutacture:'s instiuctions ’
Lsaking lauces L - L] Locate and repair
Leaks around heating slementa - . . = Tightan tank Sange
Wasted hot water w|ejn . Repair fauce! leaks—Insulate pipes
Sadimani or kma in tank | . - # | = | Drain and Sush—Water treatment?
Lima lormation on alamanls .|e # | #» | Repiace slemants
Thermostal nol fush with tank tleln]s L - Reposition
Fauity wiring connection “lw|w s . ] Locate, meonnect
Fauity ground o B » . See maker's grounding instructions
Shor . wls silsla Locate shart circulticarmeet
Thermostal sed too high L Adfuist ismparatung seffing
Tharmostal sl 100 kv L K . Adjust iemparsiur sating
Gas rom magnesam anode rod . & | nsiad alsminum anode rod
Dwmage fom slectrolys:s . Instal diakecinic unions
Excastive mwieral daposis * . Flush tank— install walor ifier
¥mproped caiibration = aleojajn]s . Aeplace hermostal—{Call plumber)
Ercdad anods rod w|w Feplace
Faiilty thadmostal sle el ||l |® * - Replace—{Call phemibssr)
F'IMHII‘IHM EERERK i ™ & Fw
Opan high limit (ECO) ls Assel bution o repiace
Dip lube broken e . . * Raplace dip hube

has come loose from its terminal. If a
wire is loose or disconnected, turn off
the electrical power to the heater before
refastening the wire.

To determine if the problem is in the
element, thermostat or high-limit pro-
tector, test each part with a voltage
ohmmeter (VOM). If you don't have a
VOM, here is a quick way to determine
if the trouble is in the upper half or
lower half of the tank. If the heater
produces plenty of warm water but no
hot water, then the top element or
thermostat is defective. If you get a few
gallons of very hot water followed by
cool water, then the bottom element or
thermostat needs replacing. Since ele-

| ments fail much more often than ther-

mostats, assume a faulty element,

To replace a defective element, first
shut off the power and water supply to

yourself repairs.

146

the heater. Next, open all of the hot-
water faucets and drain the tank to a
level below the slement that's being
replaced. Disconnect the wires from the
terminals and uvnscrew the element.
Pull the element straight out of the tank.
Now clean the gasket surface, coat it
lightly with pipe joint compound and
seat a new gasket. Fasten the new
element to the heater and reconnect tha
wires to the terminals. Important; Be-
fore turning the power back on, refill
the tank with water and blesd all
trapped mir through the faucets. An
element that is energized when it's dry
will burn out in seconds.

Finally, replace the insulation, ther-
mostat protection plates and access
panel. Then, turm on the power. If after
45 minutes you still don't have suffi-
cient hot water, then a replacement

thermostat is what your unit needs.

Shut off the power and disconnect
the wires from the thermostat's termi-
nals. Pry out the old thermostat and
snap in the new one. Then, reconnect
the wires, replace the insulation and
tum the power back on.

New thermostats require a new tem-
perature setting. Allow both elements
to complete their heating cycles and |
then test the water temperature at the
faucets using a meat thermometer. Re- |
adjust the thermostat, if necessary, un- |
til the water temperature is hatwaani
130° and 140" F.

All things considered, electric water
heaters are more difficult 1o service
than gas models. But no matter which |
type heater you own, careful and accu- |
rate diagnosis is the key to safe do-it- |

i P
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Build IBM-PC campatible
Heathkit computer and

| save, or buy assembled.

aa‘l

i It
tarm

Robotics technology e
comes 1a life in builg-

ing HERO* | and

teaching it movement,

X

Triple-trace oscllioscope
speeds troubleshooling.

News about important product innovations is packed
into every page of the quarterly, full-color Heathkit
catalog. Ever since radio became electronics, the Il |

lustrated Heathkit Catalog has been a guide to new | Peot 1735

and exciting kit products for "nplo Iiih‘.o you to Il:tu::lll:l. | Benton Harbor, Michigan 49022
Enjoy and learn from them, while saving money in the

process. What sets the Heathkit catalog apart is its | I.Eﬂiﬁ”é‘z’?"&m émg_m
range of high quality products and accurate informa-
tion to help make your buying decisions easy.

All you have to do is fill out the coupon to get your copy

meswen Heathkit'ms
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A subsidiary of Zenith Electronics Corporation
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4+ 4 TORTURE TEST

(Continued from page 123)

The BRAT handles well, the perfor-
mance is tepid, but Subaru has a great
reputation for durability and reliability.
Fuel economy is good, the unique glass
T-roofs twurn the BRAT into a quasi-
convertible, and unless you really push
it hard, it all works together for every-
day street driving.

The Subaru 4 x4 system is the sasi-
est to use, simplest and most durable in
the automobile industry—ryou just push
a button to shift into or out of 4-wheel
drive at any speed up to 50 mph. It

gives great snow traction, and is a real
safety feature for street driving.

In the woods, however, the Subaru is
simply outclassed. It's limited by its
ground clearance, and spends most of
its time slithering along on its belly,
gparks flying from the low-hung sump
unless you were wise enough to fit the
optional skid plate.

Our BRAT was fitted with oversize
185/60HR14 Continental TS740s and a
2-inch lift kit in the suspension, and it
still bottomed constantly. As a Subaru
defender wrote, ""Unfair! The BRAT I1s
in the wrong test.” It did, however,
manage to go everywhere the real

trucks went without getting stuck.

If you were going to buy a vehicle to
do what the BRAT does, you'd be better
off with a Subaru wagon. It's the same
size, the same price, can be had with a
turbocharger for better performance
and has more load-carrying capacity
because the rear seats—unlike those in
the BRAT—fold down out of the way.
The BRAT is unique, clever, cute, sol-
id—and the answer to a question no-
body asked. It's no truck.

Conclusion
A stretch cab really makes a differ-
ence in comfort, utility and security, and

TEST RESULTS

GAS MILEAGE BED LOAD INTERIOR

EPA city PM tesi SPACE CAB SPACE ON-ROAD OFF-ROAD OVERALL
TRUCK {oh-road) {eu. ) fou. M) AATING RATING RATING
Chevrolet S-10 4-4 1613 a5 58 1 1 1
m Power Ram 50 19:16 Ll 43 2 4 3
I-F:n_rilulfnngnar_ll-f 4 1911 45 42 B B i
Isuzu P'up 44 Diesel 2720 a4 g 5 7 7
Jeep Comanche 167 50 46 4 5 4
Missan Pickup 44 1913 40 53 3 2 2
Subaru BRAT GL 2116 ) 7 8 8
Toyota Pickup 4 <4 2015 38 a1 ] 3 5

SABRE TriRaker
Reduces Chain Saw

Kickback Up To 83%

Kickback has always been one of the
greatest causes of chain saw ac-
cidents... but now that threat is great-
ly reduced”, thanks to the new

SABRE TRIRAKER™ SAW CHAIN — a
patented triple depth gauge 3/8"" cut-
ter that gives additional protection
without giving up any cutting ability.
Ready to go to work for you today.
Available at all participating Ace Hardware dealers.

TRIRAKER™ MEETS THE SOON-TO-BE

PUBLISHED AMERICAN NATIONAL STAN-

DARDS INSTITUTE (ANSI) STANDARDS FOR
"LOW KICKBACK CHAINS.™

* Kickback is reduced but not eliminated. You should continue to use any safety or protective devices... chain brakes,
nose guards, etc... provided by the saw manufacturer.

POPULAR MECHAMNICS & SEFTEMBER |98



Laarn the money-making art of

Gel these professional advantages at no exira cost
when you take Locksmithing Institute training.

BE A LOCKSMITH!

famous

Locksmithing! Home study with the
Locksmithing Insti-
tute is like an actual ap-
prenticeship
OWN well-equipped
lock shop. You work
under a Master Lock-
smith instructor,
ceive your own glectric

in

key machine, locks, keys, parts,
picks—all at a price many grad-
uates say would be fair tor just the
instruction!

START NOW!

In mere weeks you can be ready to
make money copying keys or in-
stalling locks. Later, you can get
into even more profitable areas of
locksmithing. Our course also in-
cludes a special unit on Fire and
Burglar Alarm Systems—another
field with new earning potential

your

re-

due to rising crime. The Institute,
of course, can't guarantee you a
job or income, but we have suc-
cessiully trained thousands of
men and women with basic me-
chanical aptitlude in this most
essentlal profession. If you can
study at least 1 hour a week, we
can do the same for you. Write us.
It could be the key to a new future!
o Approved by M.J. Com-
missioner of Educalion.
State Approved Diploma.

<L

r
! “I have already “The lessons, |§ TO: Locksmithing Institute, Dept. 110-095
muEler :eyed nu'l.eri1als and in- :
my Elks Ledge slruclars were
and 38 apart. PXCELLENT . |m Please send FREE Op-  MAME.
I km!-ntth!'”'m you the Lock t1hr-!iI|1r -lnju-::l“rd : poflunily Booklal and
fee my |locksmi Course Is # LoCkEmilfimg Course. Am
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Adelinde Qrsd, Jr.,
Arusa, Calif.

Frank B, Bishop,
Halt, Mich,
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we can't imagine buying a pickup with-
out it. Our favorite was the Chewvy 5-10
but with about $2000 fewer options.
We'd also consider the similar Nissan.
That's if we were going to spend most
of our time on-road, with occasional

truly equipped for serious off-reading,
not even the stripped-for-action Toyota.
To go into the true outback and be sure
of getting out, you need 6-ply bias tires
with better resistance to sidewall cut-
ting than the street/trail radials on our

test trucks.
You should also have stiffer shocks,

forays off-road, which is the way most
buyers use these pickup trucks,

plates and a larger gas tank. We'd also
recommend a power winch, an after-
market hydraulic jack, a good first aid
kit, multiple spare tires and a real roll
bar, not the cosmetic “light bars”™ sup-
plied by some manufacturers in the
dual-purpose compromise trucks we
tested. Only then should you break out

Realistically, none of these trucks is  higher ground clearance, stronger skid- the maps of the Andes. ™
SPECIFICATIONS AND DIMENSIONS
PRICE" WHEEL-
BASE AS TRANS- BASE LENGTH WEIGHT
TRUCK PRICE TESTED ENGINE MISSION (in.) (in.) (Ib.)
Chevrolet S-10 4= 4 84758 $15.670 OHV 4-spead 1228 194 1 3000
2 B-lider VB gutomatic
Dodge Power Ram 50 58743 $10.403 SOHC 5-speed 109.4 184 6 3050
2 B-liter inling-4 manual
Ford Ranger 44 ST54E £11.780 OHV S-spesd 1079 1756 2700
2 B-liter VB manual
Iunﬂ "u 58780 39780 OHY 104.3 174.4 2700
g B‘Igﬂ 2 2-liter manual
infing-4 diesal
Jeep Comanche NA WA oHv 5-speed 119.4 184.0 3000
2.8-Ier VWG marnual
Nissan Pickup 4 <4 £10,505 £10,795 SOHC 5-spead 1108 1B7.0 3150
2 4-iter inling-4 mianual
Subaru BRAT GL §7783 59723 OHY 4-spered] 96.3 174.2 2350
2 4-litar flat-4 marnial
Toyota Pickup 44 £8368 $A36H SOHC S-speed 103.0 1746 2750
2 4-er inling-4 mianual
*Prices roundad 1o the nearest dollar
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Toyota’s reputation for reliability and

buyer satisfaction grows with highest-

ever scores for the front-drive Corolla.

BY MICHAEL LAMM, West Coast Editor

ota’s done it again! In all my 13 years of compiling

Owners Reports, I've never seen anything like this.
You can talk about your Mercedes, your Porsches, BMWs,
Hondas and the rest, but no automaker—none—has ever
come close to Toyota for total dependahbility and owverall
owner satisfaction.

Back in 1981, the Toyota Starlet walked away with the
best score in that year's Owners Report Roundup. And the
Celica Supra did the same for 1982. Both these Toyotas
outscored Cadillacs, Continentals, Maximas, Imperials and
a host of other cars in every category we asked about.

MNow, here comes the fwd Corolla. It's a brand-new model
in its first year of manufacture. Yet, according to our survey,
it's almost completely bugfres. Owners unanimously agree
that they've discovered another worldbeater. The Corolla

racks up a tremendous number of points in the all-

important areas of reliability and the lack of any

need for service, and it has owners vowing they'd
buy it all over again.

In more than a million miles of driving,

nearly 85 percent of fwd Corolla owners told

Il PM OWNERS REPORT:

TOYOTA COROLLA

- 1

d' Front-wheel

% drive and trans-
Verse engine

| mounting are
both new in the
Coraolla line, but
hawve proved
bugfree and refi-
able for buyers.

Comfortable
seating accom-
modations,
along with qual-
ity workman-
ship and eco-
nomical
operation, led
EVENYONe sur-
veyed to answer
“yes” to the
idea of buying a
Toyota again.

us they had no mechanical problems at all—absolutely
none. That lucky 85 percent had never taken their cars back
to the dealer for anything but routine maintenance. No other
mechanical attention, major or minor, was needed. And

(Please tum o page 154)
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In just a short time, you can be ready to
join one of the fastest prowing industries
in America. .. an industry where quali-
fied men are making from 525.00 (o
$30.00 per bour... and that’s just for

labor. Parts, engines and accessories add
EVET mo'w oy l’h! prnr!!.

Because the small engine industry has

grown so quickly, an acuie shoriage of
qualified Small Engine Professionals exists
throughout the country. In fact, it"s not un-
usual 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 you see how many small engines are
in wse today, it's easy to onderstand why
qualified men command such high prices
— us much as $49.95 for a simple tune-ap
that takes less than an howr!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
All at ND EXTRA COST.

KEEP....

in SMAll ENGINE
service and repair ;

otart your own mnney

qr'~_

o\,

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-¢ycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Aszn,, and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw framming, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
cwners and businessmen will seek vou
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mimi-bikes, go-carts, snowmo-
hiles. generators, snowhlowers, paint
Sprayers

g

Nu exp erience necessary.

You don’t need to be a “born mechanic”
or have pnor expenence. If you can read,
vou can master this profitable trade right
at home. in vour sparetime, without miss-
ing i single paycheck. Lessons are fully
illustrated — so clear you can’t go wrong.

Send TODAY
for this
fact-filled

the list is almost endless,

BEAT INFLATION!

Cash in on the
huge demand for
small engine repair.

Work part time, full time

.&gnghtathomu we help you

every step of the way.

%7 making business!

You receive trade secrels
and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how to get free advertising, where (o get
supplies wholesale. . all the “tricks of
the trade”. .. all the inside facts you need
o assure success right from the stan.

Increased Incame

“"Mve had about &
vears experience
repairing small en-

gines . .. but re-
pairs were only
minor. .. unfil I

srarted the Foley-
Beltaw Course ™

Walter H. Strick
Campbell, California

With our famous ‘learn-by-doing’ train-
ing method, you get practical “hands-on’
experience with specialized tools and
equipment that yvou'll receive with your
training plus a brand-new 4 HP engine —
all vours ro keep !

SEND FOR FREE FACTS!

You risk mothing by accepting this
offer to find out how Foley-Belsaw
training can give vou the skills you need
te increase your incame in a high-profit,
recession-progf business of vour own,

Just fll in and miail coupon below (or
send postcard) to receive Tull information
and details by return mail. I3 IT TODAY !

FOLEY-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
50728 Field Bldg., Kansas City, MO, 84111

There is NO OBLIGATION and
NO SALESMAN Wil Call—ever!

o o o

FREE

BOOKLET!

| FOLEY-BELSAW INSTITUTE, 50728 FIELD BUILDING :
: KANSAS CITY, MISSOURI 641 {
1 [ YES, please send me the FREE bookdet that 1
U pives full details about starting my own business in I
1 i
1 Small Engine Rapair, | understand there is no obligation 1
1 and that no salesman will call i
1 1
Telbs how you quickly 'i Mama__ - - :
teain 1o be your eem bass 1 i
in a profisssle Sparetime y  Address_ I H
or Fulltime business al 1 1
your own PLUS compiete 1 iy = o i = = I
delats on our J0-Da : :
Eﬂﬂ;‘un Trial ! g e !

o e i P ————




TOYOTA COROLLA
{Continued from page 152)

that, folks, is a record in our book for
troublefree, worryfree driving.
When we asked those same owners

whether they'd buy another Toyota
next time, nobody said no. Ten percent
said maybe, but no one said no. That's
never happened before. The statistic
speaks for itself regarding owner satis-
faction and loyalty.

When we asked what made these
people choose Toyotas in the first place,
we got another surprise. Nearly 21
percent told us they'd bought their cars
because other owners had told them
how pleased they'd been with their

SUMMARY OF 1984 TOYOTA FWD COROLLA OWNERS REPORTS*
Towal miles driven 1.048, 346 ‘Why did you choose this car? Wi Dwaler service opinion-
Economy 2B.5% Excallant T0.9% Excallant 43.3%
Average miles per gallon Heputation, experiences . 252 Good 213 Good 346
{h]r mm] Styting 23.4 Average 1.4 Average 154
1.8-liter nhc Four Price 22.0 Poor 0.5 Poor 6.7
In tosmn s Recommiended by fnends 206
O the highway ary Comdon opinion: Number of vehicles owned:
1. B-liter diesel ohe Four Specific likes: Fror: saars This car only 34.5%
In ovwn 409 Economy 64.4% Escoallant 5.2 Two cars 37.9
O thes Mibighaniay 46.0 Suyling 425 Cood ... .. 300 Throwe cars 16.8
Handling 36.7 Average 4.3 Four or more cars 10,8
vernge miles gallon Comfiort 342 ;
?hv mm,_':?r Rigle i3 ““:m:,m A Makes of other cars owmned
S-speod monual Parformance 233 Excullent 31 5% Toyota 36.4%
In [o%en 428 Good . .. .. 55.8 Chevrolet 344
On the highway 40.1 Specific dislikes. Average 10.7 Ford 16,6
3-spead automatic No complaints 20.6% Poor 23 Buick 13.9
In town 269 Engine nowse VoL Vollenwagen L9
i Poor radio reception 7.2
On the highway 36,1 ficx sncugh Rarsepowes 5B H.;Il’ﬂmv mechanical trouhle? e Waoild you buy another Corolia?
. Car size too small 5.0 4 b # Yes X TH.A%
Engine cholces: i, Yeu 156
1 .B-liter gasoline ohc Minispare tick 54 E’Iz'.lbe 2?1'
Four A6.0% .
i Biiter diowd obe Four | 4.0 What changes would you like? W?E-'!lmﬂmu'? —
No changes 34.5% ngine noise . .. Would you buy another Toyoa?
More comfortable seats 52 Transmission . ......... 111 Yos #9.8%
Transmission choboes: : Chileter ride 4.6 Hard manual shifting B2 Mo 0.0
3-speed automatic 54.3% Car is “too light" 1.6 Air conditionar 8.1 Maybe 10.2
5-speed manual 5.7 Side mirror controls 3.6 Fuel system 8.3
Age distribution of owrners:
Body-style choices: How much did you pay? Dealer repairs satisfsctory 7 Under 20 years 31.5%
d-door sedan BO. 1% Averagn SH.648 Yos G450 A0-45 years 445
S-door wsgon 10.8 Range . $6.000-11.000 No 45.5 50-plus 24.1
*Percemages might not equal 100% dus to manding or insufficient data

START YOUR OWN PROFITABLE CASH BUSINESS

EVEN WHILE LE:

IRNING!

BE YOUR OWN
BOSS...BEA
LOCKSMITH

There is a difference in
locksmithing
ining and
the differ-
ence is NRI

Q@

-

N

Only MRI grves vou such complete traiming,
so much real bench experience, and the confi-
dence and all the 1ook you will need 1o earn cash
mioney fast.

A well-trained locksmith earns money in
many different ways—installing locks in apart-
micnis, s, businesses, and astomobiles,
fixing broken locks, cutting new keys, and more,
And this huge market s just begging for new
qualified locksmiths. Today there is only one
locksmith for every 18,000 people!

The Newest, Most Advanced
Course of Hs Kind

Thorough step-by-step lessons and profes-
sional locksmithing equipment such as the Taylor
KD¥ Key Machine give you hands-0n experience
in this exciting growth feld. You'll start earning
huge cash profits of 300% ro 9% duplicating
keys, And only MRI offers you an Electronic
Security Alarm training svstem.

Compare! MRI offers the only course
that is nanonally approved by the accrediting
commission of the Mational Home Study
Coungil.

Compare! NEI"s course training has been
broken down inta 10 learning modules, each with
the right number of lessons 1o keep your training

at an easy-to-follow pace. All the lessons,
hands-on training, and experimenis have been
developed to ensure that vou begin pnctmng
{rom the very first day. . . and can begin making
l.'a:s.h &s s00n as you like. All the money-
making secrets of a
locksmithing trade will
become yours with your
MRI training.
Plus, only NRI gives
you training in both
locksmithing and ekectronics
SECUTILY Systems in ong
complete course.

f—

Start Your Own Business, Full or
Part-Time, Even From Your Home

Add 1o your income with par-time work
with established locksmiths. . . start vour own
pari-time or retiremeni business in your own
home. . .make locksmithing and security a
Tull-time carcer as a skilled technician in vour
own growing business. There is opportunity
everywhere!

NRI's free 4-color booklet will show you
how quickly you can train to be your own boss
in a profitable Incksmithing business and gain
the respect vou deserve s a trained technician
like other professionals in your community

SEND FOR FULL INFORMATION BOOMLET!
WO OBLIGATION, NO SALESMAN WILL CALL!

Ill,"
SCHOOLS #7a
McGraw-Hill Continuing Education Center
3538 Wisconsin Avenus
Washington, DC 20016

Fer Cawmer courses
appmved under G bl

We'll give you tomomow.
,__|thl|:k lor cetais
[+ CHECS, OWE FREE CATALDSS OWLY
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Toyotas. This is the first time word of
mowth has been statistically significant
in our Chwners Reports.

Economy heads list

Economy topped the list of reasons
why our respondents choose the fwvd
Corolla. Besides the standard ohc, 1.6-
liter gasoline engine, Toyota now offers
a 1.8-liter diesal. As it turned out,
though, only 4 percent of the owners we
queried had chosen the diesel. And
transaxle usage registered a 45/55 split
between the 5-speed manual and the 3-
speed automatic. Despite the Corolla
automatic’'s lockup torque converter,
drivers with manual gearboxes got
about 4 mpg better fuel economy, and
diesel owners bested their gasoline-
engined cousins by 10 mpg.

The Corolla’s workmanship won high
praise from our respondents, with 70.9
percent rating it excellent and 27.3
giving it a score of good. An Alabama
credit manager volunteered, I believe
Toyota makes the best cars for the
money anywhere in the world. My last
car, an ‘81 Reliant K. spent more time in
the shop during its first month than my
1976 Corolla SRS did in the eight years
I owned it.”

On the topics of ride and handling,
the following comments were offered.
1 like the Corolla’s front-wheel drive,”
said a Georgia word-processing special-
st. "The car handles very well. The
seats feel comfortable and are easily
adjusted. Rear seats have lots of room.”

According to a Wisconsin claims ad-
juster, "It pulls through snow with little
or no skidding."

Tips for the dealers

When we asked owners to recom-
mend changes that might improve the
Corolla, a record 34.5 percent said,
“Don‘t touch it!" Several people did,
however, have some tips for their deal-
ers, A Missouri office manager ex-
plained, "The car itself is very good, but
the dealers are terrible. Due to the
import quotas, there’s more demand
than supply, and the dealers know
they've got & good product. They milk
the demand for all they can.”

A California administrative assistant
said, "My dealer packed my car with
stuff I didn't wamt. 1 had to take his
radio, his color choice, and his expen-
sive aluminum wheels.”

A Texas pressman observed, ""The
lockup torque converter takes a little
getting used to. At 35 to 40 mph, the
automatic transmission can't decide
whether to lock up or stay loose, and
this causes a jerky sensation.”

It's all summed up in the statement of
one respondent, who drew a smiley
face at the bottom of his questionnaire
and signed off with, "I've never met a
dissatisfied Toyota owner!” m
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WOOD SPLITTERS SURE ‘ UE’
Teoilei your wasd boms ord 4plil 0! legiore.
Electric moter driven for garoge or comnopy
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PowrlLite™is a
revolution in the world
of customaccessories
for pickups. A quiet
motor powers a single
piece of tinted glass
up and down in a
framed assembly that
fits neatly behind the
M| seat A single remote
toggle switch can be

dash mounted for driver
convenience, PowrLite™

one of the many
exciting acces-
sories from CRL
Contact your CRL dealer or
call toll free (800) 262-5151,
PICK“PSI C.R. Laurence Co., Inc.
@ F.O Box21345 Los Angeles, CA 80021-0345

Las Angeles, California = Dallas, Texas « Elk Grove Village, Hinais
Atlanta, Georgia = South Plainfield, Mew Jersey » Sydney and Melbourne, Australia




PM PHOTOGRAPHY
UPDATE

Filmless photos |
advance

Electronic siill cameras, the experimen
tal devices that take piciures on lny
magnetic disks instead of film. have
come closer to reality since we report
ed on them in February (PM Photogra-
phy Update, page 70). And potential
applications for the technology go be

| yond simple snapshot-taking

Al the hean of every ESC (electronid
still camera) s the video floppy, a
magnetic disk housed in a 2-in.-square
jacket and weighing a quarter of an
ounce. The video floppy records 25 to
50 still images and. unhke film, can be
erased and used again,

Eventually, ESC owners will be able
1o preview their pictures on any home
TV, and even develop color copies on a
home printer, It's also likely yvou'll be
able to bring the floppy to a local
photofinisher for processing

At this writing, ESCs are bulkier than
conventional 35-mm SLRs. The pic-
wires they produce lack the fine resolu
tion of film cameras—and they're not
as sensitive in low light {ESCs have an
equivalent film-speed rating of abow
100 ASA). But recemt improvements by
Konica. Fuji and Philips have addressed

up to 50 images taken

Konica's prototype Still Video Cam-
era weighs 2 pounds and measures
about the same as a thick paperback
novel, The battery-powered unit can
shoot eight frames per second through
its 31 Ff2.8 power zoom lens

The business end of the Konica cam-
era 15 a CCD (charged couple device)
image sernsor with 180,000 pixels of

| resolution (solid-state image  sensors

are pxplained in Video Thinks Small,
page B1). While that number is fine for
moving video images. it's not enough to
produce highly detailed still pictures

the first two handicaps

Kecently, though, Japan's Fuji and Haol-

Video floppy [left], not much larger than a 35-mm slide, can store
with an ESC

like Konica's.

land's Philips have demonstrated sen-
sors with as many as 400,000 pixels
Manufacturers are looking for ways o
improve its low-light performance

They've already found a way to re-
cord sound on a video floppy—10 sec-
ands for each image. And the nexl step
is computer applications. Currently, the
tiny disk can store nearly two mega-
bytes of information—almost  the
equivalent of four 5%-in. Aoppies. Us-
ing the perpendicular method of re-
cording now under development, the
video floppy’s storage would increase
ta 20 megabyvies

Amphibious camera
Heavy-duty aptly describes Fuji's new
HD-M compact 35-mm camera

The rugoged  three

Fuji's HD-M: waterproof down to & feet.

quarter-pounder 15 more than water
resistant—it's rated waterprool down
10 6 feet s0 yvou can take it snorkeling
The shock-resistant HI-M's motorized
film advance enhances its underwater
suitability, 5o does its ability 1o use
superfast ASA 1600 film—which ex-

tends the effective range of the built-in
flash 1o 50 fi

Exposure  meiermng s aulomatic
with preprogrammed shutter speeds
ranging from Y 10 'fun of a second. The
I8-mm F/2.8 lens is located close 1o the
M viewfinder to minimize parallax error

1 When fitted with filters or an optional

close-up lens. the image in the view
finder will be nearly identical 10 what
registers on film. Suggested retail price
for the HID-M is $300

Micro-macro

Ever wish your 35-mm compact could
take close-up pictures like an SLR fined
with a macro lens? You can gel within a
foot of your subject with the pocket
sized XA-4 from Olympus.

The 8-ounce mini lets vou take pic-
wres just the way a spy camera
would—but move over Minox! The XA-
4 uses reqular 35-mm film (from 25 10
1600 ASA) instead of the nonstandard
#-mm rolls that require special process-

ing. Moreover, the XA-4 operates like a
reqular camera for more conventional
snapshot-taking

The new Ulympus compact has a d8-
mm F/3.5 lens 1o provide depth of field
with a wide-angle panoramic view. For
macrophotography. at 12 or 18 inches,
lens aperature is programmed for Ff5.6
10 enhance depth of field (the carrying
strap determines macro distances, like
the Minox measuring chain). Prepro-
grammed exposures range from 1/750
1o 2 seconds, The XA-4 costs $180. PM

Olympus XA-4 shown hall its actual size,

15&
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HOW WE TEST CARS
(Continued from page 142)

other words, this one short loop incor-
porates just about every common road
condition you'll encounter. All our over-
the-road testing is done at legal speeds.

Each driver is equipped with a rating
sheet for each car. These sheets contain
23 different categories to be rated on
sach car. The categories are: exterior
styling, exterior fit and finish, interior
styling, interior fit and finish (including
trunk), entry/exit ease, driving position,
seats, interior room (including rear seat
and trunk), controls and convenience
features, instrumentation, shifter,
steering, handling, driveability, engine
performance, noise level, braking per-
formance, visibility (front and rear),
ease of maintenance, overall comfort
rating, overall driving rating, features
particularly liked and features particu-
larly disliked.

Fifteen miles may seem like an aw-
fully short exposure to a car, but when
you're concentrating and evaluating ev-
ery second, directly comparing with the
cars you've just driven, we've found
that less than 10 miles of driving is
usually enough.

Occasionally, two or three cars will
rank very closely, so some testers may
want a second or even third round in a
particular car. However, that's rare.
Tha 15-mile loop we use also allows
each driver to sample all of the cars on
the same day—which is important for
accurate COMparisons.

After each driver has driven each car
and written down his comments, he
ranks the test cars in order of prefer-
ence. We add all these individual rank-
ings together to come up with the
group’s Road Test Rankings. The com-
ments the testers have written on their
rating sheets become the basis for our
article, and we try to publish appropri-
ate quotes direct from the testers’ rat-
ing sheets.

The article that appears in POPULAR
MECHANICS is written by one tester and
edited by two others, using input from
all the rating sheets. [deally, it reflects a
consensus of the group about styling,
handling, guality, performance and all
the other factors that go into making
one car better than another. Our goal is
to tell you not only which car we
preferred to another, but wihy.

Overall test ranking

To arrive at an overall ranking, we
average together the Test Track Rank-
ing and the Road Test Hanking, equally
weighted. In other words, we give the
same emphasis to our objective num-
bers and our subjective feelings. We
think that's a pretty fair way to evaluate
an automobile. ™
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OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPSI

1. Coll 1-800-841-8674 for literoture ond
prices.

1. Study literoture ond price sheet to
determine that aluminum columns are less
expensive and eosier to obtain than wood
columns.

3. Sell spouse on all advantages of aluminum
columns.

4. Coll foctory ot same toll-free number ond
ploce order for columns to be shipped
immediately from stock of 50,000, Use
credit cord or mail check.

5. Schedule Soturday morning do-it-yourself
project,

& Columns will orrive in opproximately 10
days.

7. Arrange for moral support, 2 soft drinks,
1 con elbow grease, hommer, saw, level,
ond jock.

8. Follow directions ond install columns on

Saturday morning, eat lunch, then play
golf with friends.

Wofoie

Phone B00/B41-B674 toll-frea
Moultrie, GA 31768

ROUND—

5", 87, 87, 10", 12",

15", 187, 2™

diameiers

SOUARE—

oA 8T, B
100", & 12712
SMART

FLUTED DESIGN
complela with standard
cap and base.

ADDITIONAL CAPS
AVAILABLE —Scamozzi,
Cowrinihian and apiil cap
and basas PERMAMENT,
iy TROUBLE-FREE-will nol rol,
warp or splil. Aaplace your

old wood columns with

I siyminum, LIGHTWEIGHT,
[/l easy TO INSTALL—cut down
I labor costs, material costs and
handling tima. BAKED-ON
FIMISH —oven baked columns
completely finlshed for home
ramodeling when quick
installation |s reguired..
HOMES —parfec! lof porches,
enirances, colonnades — & naw
idea in imtedor decorating

An Incredible
Special Offer
on Our
Original
Mini-Quariz

Additional Quantities—

Mo Limit—52.959 each

Here's quartz accuracy made in America...al a price thal makes the savings
incredible! Order your first movement for $2.00 (Shipping and handling in-
cludedj—save $5.25 off the regular price! Additional quantities are |just $2.99
each, plus only 10% for shipping and handling. They re factory-new and guar-
anteed for 3 years! You’'ll also gel a FREE PAIR of brass hands with every
movement (call our toll free number for style of hands available on larger
quantitiesj. plus our Color Catalog and '"Clockmaking Ideas’' pamphlet. Order
by mail or telephone. But don’t delay...we must have your order posimarked or
phoned in by October 30, 1985. Sorry, no foreign or C.0.0D. orders. We reserve
the right to terminate offer earlier if supply is depleted.

Emm Limited Offer ... Call or Write Today!

MNama

Dept. PM 85
P.O. Box 629 f
Lake Geneva, WI 53147 |
Call Toll Free
1-800-KLOCKIT
(556-2548)

| Address

——  City, State, Zip

Credit Card No.




EARLY FALL SPECIALS from

NORTHERN HYDRAULICS
DISCOUNT PARTS & EQUIPMENT

29 PIECE

HIGH SPEED STEEL

=

SXL 16"

SUR‘JWAL KH]FE KIT
s CHAINSAW

b slgambess Alisal Dlnia L5
e

ni ]"'I.r b, mr

TRAILER
FENDEHS

TARP SALE!

So strong they're knocking out the
compaetitions 6 mill lightwaights!

’ Tandam \

Avwifabeial

HIGH SPEED HUB
and EPINDLE SET

b and & 1 It capatily
-1"'-'|'-.':"\.'."| Akt SR

laperad bearings, g bolts & cotter pins _;j_r LT ] mitdewt s Salel

pm M Six Ship W HALE PRICE
TRAILER . Bt Y b $2.60
SPRINGS -« ¢ A R 2595
wids wieye cantar of 25 3w 1 A b 55,95

o Bouings  Leals ' 11 812,958
12503 WD F VA'w 26 $18.95
1251 2000 it : 200 30 2 $19.85
1253 W0 i : ] r 39 ba SEO 05
— $A0.B5

HIGH SPEED TRAILER
WHEELS and TIRES

j SALE T
I §23.85 $15.95
15 b 533,95 $24.95

b g30.95 §24.55

ONE DOZEN! ¢
FHJEIBEFI STHAPS

mn T By Burdle s

1Toan 4
170821
170831

BOAT COVERS!

SHJ- EI":I-:::$115 95 dapanding K sivie i
jCover Support Poles & Siraps alao availabie |

Tanks Mot

PROPANE HEATERS "

Mr. DOUBLE

Mr. Heater _ HEATEH
11.mﬂBTUIH||iIIH :,....I..-. g igr alisows i

salety shut-aff valve, lightain 1aide (24, Dﬂ'l.'lﬂTu:l
saconds, sdjustable contial r (12,000 BTU}. Adps
maintalns constant  heal £

down o -30° F Infra-Red Heat

1125 & Ibs e 316700 $89.95

°"'ar,u

mw
CHIPPEFI CHAIN
16” LOOP 38" Pitch

SUPER SALE PRICED!!!
stsfor 51917 GET THEM NOW!

$8.55/each

" < [We need your maks. mode! snd bat length when you call
= an pout orde

| @ & ety s o T ALL mskas & oo
& chain maia o order af comperabis sals presces'|

ALASKAN
MK 111 Portabla
CHAIN SAW
LUMBER MILL

lamps rinht onto the Barin a). Com
and 30 szes Doa't Pess Up This Deail!
®11ATR ... 24 Rire LWL 16 s
®#11872 W Sira Wi 1Hme

$99.50
$119.50

SAWTUNE
12 VOLT

SHARPEMER

FREE ™
USE COUPON J=SSRs
AT RIGHT

ke FOR YOUR

vt Pima 1O
. Fasly shyk-of m Indra-Fed
arm # W 1 T iy WAE Ligd Bale




Call 1-800-533-5545 todayand ...

On These Brand Name Parts, /
Tools & Equipment!

ONLY

16 TON!
$789.00 _ ._'%iw)

51300.00
VALUE! STAHDA.RDKIT 1S )% cast iron and will
convert any 55 or 30 gallon barrel drum
into an efficient and economical wood

SOME SPLITS LOGS uP TO 25 Z it "
ASSEMBLY e burning heater. A SUPER VALUE!

REQUIRED SPLITTING FORCE! #15056, W1 32 I1bs, List54995....527.95

8TONELECTRIC, (110Volt, #1110...............8459.00 DOUBLE BARREL KIT, when used with
12TON [Low speed wheels), #1128 .....57209.00 ahove kit will convert it into a double

TzTONinﬂhSDEEdWhEEIEﬁ. #1125, 2749 .00 barrel stove. Thea sacondary gases are

15 TON (High Profilel, #1130 . coen 586900 trapped and create greater efficiency as
15 TON Vertical Splitten, #1160 wrmnreen s 3119000 they travel through the top barral
AEWE TR VO APEIT TR DIt #1100 . T 0.0 #15057, Wt 19 s, List$39.95.....$18.95

AMMO BOXES
Govarnmant summius Ay
GRuge sieel with fober Gas-
wats for watenpeool siorage of
3 4 L ol ammc, 1ools, comemnm, lEhing
ORIZONT .. HlMN ? N H‘S tackie eic GOOD BARGAIN!
{H I NTAL) 30 Call., 3% "W x %D v 10°L
z::;gl.gmmuh: y r,n..-.u;r.:'p.. ::gg:g C E ICILE_\A i E n“?.::.:_n‘- t o 'é.r'ql\lrer.m
rigge, % Shatt #6052.......... f T 2 sl BeWa T D
SHFBrizgtl-'l;_l. Shal #E054 S1B1.95 ol ¥E L win Betwern Price tem #0312 Shint 5ibs....
BHP Briggs, 1 Shalt e 111 1540  Round 7T 9 W 1 819 .95 20 MM, 1457W a8 '-'l'_' L
'!leﬂTg.;.lrmgtm 3 1 : $232.08 1541 ST e il W11 €19 95 Rem FOITR.. . o ShWEL22 Ibs...coceca
10HPTec. . [Elec "'- I, 1 " Shaf 0100 .. 278,95 1542 Recrangule & = W0 T u 11 8= 17 ?
9w 11 10« 14 $19.95

3-20 HP h!uru'sunlul t 'h'-;u:ul qai;ngln:ls avall co “ PR Esson_s
PARTS "Eq;._ 5 HP, 60 GALLON

Wl I" '|l—rn|.l l-.n-| iy g Bars

=
GENERATORS P o g s e o 3115000 T
. ﬁjﬂ Itpm #15858. ... ONLY 549300
40040 W’ah A HP Frg
Ampis e i 11 GFM:St-g-Fumn #1092 ........- 899,50
240w Item i Al 13 GPM 2 S5tege Pump, #1013, $127.00 5‘ I:IP E‘GGA'LLGN
Lists § 100 SALE $447.00 [ 16 GPM 2 Stage Pump, #1015 YDA 1T -4y 100 F
With Eber: Srarn $559.95 " -15915. 51202 List......$064.00
<ail Standard 4-Way Control Valve, = 2010 $45 50 (Will ship sbove comprassars 45
SOO0 Wt 11 HP Briggs 4] Py Bl 4t Detent 'u'nrlre, #2020......... ; Srctns. o0, CALOraon & Wark
: hias A = 4:?4:2"ﬂylmdar Walded Typal lfem #802424 $80.00 Prapaid with arder.)
tiem = 1 Fs !
Lis 4. SALE . = iC.an ship LPS). OH‘L" £119.95
W e Star :;q:ﬂnf;.;‘ y 5 0 SAEHHZ "Cylindar| T d Tigpd), Iem & BOGS24 Wa carry many olhas comprassomn
OMNSALE NOW _ : §222.00 Bad & full Hine of air tooks 81 Super
(Wil Ship 48 states $45) Many Other In Stock 8t Low Discount Prices! Low Discount Pricas! Act Today!

Northern ¥ .°ReerioLLrree 1800 sss.s5es

Send tor free cataleg or send $6.00 and receive catalog

I_I dral III | and splitter design booklet. :
I Mail To.  Morthern Name
Hydraulics 32

We Ship UPS Bus or Tige . 1 E. Chlt R Address
i E7 | Ea peaq MM T Boz 1219

Hiza ¥, BT 4 Burnsville, MM
l:',nll our nrder dept at1 HM—SEG 5545 55337 o 5
In MM 612-894-8310 ’ My Dept 809

SALE EXPIRES PHONE ORDERS: Please rush me my FREE

SEPT. 30th Monday-Friday: 8:00am-8:30pm Discount Catalog! el e
1985! Saturdays: 8:00am-3:00pm

|




MOLD,
PLANE & EDGE

IN YOUR SHOP
OR ON THE JOB

Save on America's
Most Versatile
Molder/Planers
Mokds, Flanss & Coges
e RS IO v BT AP0 Dok BT ukeios
BCrED 0 Booth, samabin Hermd you can B peoud ol

Picturs Framss ¢« Crown Moldings « Ralssd Pansls

Boal Decks * Casings = Sewhes = Ay

Cwin Any Maoldisg, Plasnss e oo

Digyis: bing, Mowtiy Lgeu, oof Frews T w1

A" deag

ule 15 fest pur ranude ieven g eageL By wils
TR INAFRE 1 16 (ofmss S by
Supar Fasl Changeovar
Towveett wour W hom Bioies fn Planes o fese

S 2 ol
oo Sl
R P L]

Thews W-T Madels

For powey e o fteed powes miesd ooy,

& =g opeTabon - al gl 15

o flges
8 Dol o aind o

o artae

i lerimes and fasiey Wil
- M- Caryity DRl
¢ 5-YEAR
- WARRANTY
4 LRI T T T Sl R
» Wmigha Oniy B85 e
& Caal e Bade L
Vit

BUILT TO GO THE DISTANCE

Lave up o 5144 Lemded e oy i o Ce

Iow FREE intrmalon Frpge 30-cay nal'

1-800-258-1380 i N+ s03-573-3448
il I
Shrewd
Wilams & Hussry Murhine (o

Ewm Sirest Dopt 1458 = Malond, N 03045
I . . S S ——

SAVE HUNDREDS

Rabwidld i yoursalt and
knowe it's right with

- ey
TRANS-KIT 5
Quality Parts; gaskets & |
R e i

plates — front band — $ 85 96
H-T'Brmh;ln:ﬂv 69 Bg

hi-parformanca Forgy/Chrys  T-350/400
Detailed Instruction manusl 5=

CONVERTERS: .o,

Han

ORDER 1-409-740-0381
NOW!! Amenicas

SAVE ¢
ON =
HEAT
BILLS

SPECIAL THIS &D DWLY

$15.00

solar systems N FOR T CATALES

ITEM V4901 - - TH0-CFE CENTENFUGRL BLOFWIER . - 28005 ar
| &00-280, 500 60-cpcles. 1 057 95-omps. Blowsr whasl 5 dan
w17 Deichergs #1787 o 31187, Shaled bl beariegn Waitsd
encioasd in gl sieel houwng, Sae 1 0 110 B 107

BURDEN'S SURPLUS CENTER — 800-228-3407
1000 WEST 0 5T./ B0 BZ209-P5/ LMCDLM, WE 8501

e i L MATTERCARD OF Sl AMIWICAN EEPRELE Cabfr

‘ An outstanding watch value: on land, at sea, and underwater . . .

ly

cury oell B showild
lask at lesst o year
before it needs 0 be
replaceed

Navigator” Watch

just $492'5'ir

*Bul read the od for an even better deal!

Wuar this watch to work, to F‘Iﬂ}"- to swim and dive. The MNapr-
hor™ Wintch is powered by a sophisticated, ultra-accurate
ifpa-nﬂﬁe' quartz movement. It has both a luminous analog
dial @l an LCD display. This is especially helpful when
. you are far away from home and want o have time in
4 tworzones, The LCD display shows time continuous-
in 12-he. or 24-hr. mode. Push the button and
you display day and date. There is a subtle yet insistent
alarm and an hourly time sigmal (very usefull) that you
. can switch off. The stopwatch/chronograph reads to
1100 secs. and has “interrupt” and “lap” modes. A light

switch illuminates the display.
The Navigator™ Walch is totally executed in black
metal, including the linked, stainless steel band, It is
waterproof to 150 ft. The crystal is "mineral glass™it

will never scratch.

We import these outstanding watches directly

of the Nitrgetor” in l; ';%E quantities and are able to offer them for just
Witk s puwwered $49.95, National catalog houses offer the identical
by one tiny mer: watch for 5120 or more. But here s an even better deal:

buy two for $99.90, and we'll send you a third one
absalutely FREE, with our compliments. Take advan-
tage of this oukstanding offer while it is available.

FOR FASTEST SERVICE, ORDER
TOLL FREE (800) 431-9003
24 hours a day, 7 days a week

Please give order #1015A454 and vour majpor
chargecard number and expiration date. If you
prefer, mail check or chargecard authorization for
the total amount. Also incude post. fins. for Naor-
gator™ Wirkch: §5.95 for one and $6.95 for three. Add
sales tax for CA delivery. You have a 3-day return
privilege and one year warranty.

Mate: For quantity orders 100+ ) with your com-
pany logo on the dial, call Mr. Gerard at (415}
5436570 or wrile him al the address below.

formerly Russell’s
131 Townsend Street, San Francisco, CA 84107

160

MUST LIQUIDATE

AT A LOW LIQUIDATION PRICE!
1896 SWEDISH ARMY

BAYONETS

A unigue collector's item!
Iin! too, as a dependable
hunting knife!

Im the liquidation business, we
fum across some mighty unusual
ems! And, here's one of them
that's truly wmque! Genuing
Swedish army combat bayonels

based on an 1898 design!

Talk about a fantastic collector's

item this is if! Decades old,

these battle worthy bayonels

regresent the days when the

battle command was “fix bay-

anets!

Each is finely cratied of heavy

gauge Swedish sieel. The B°

biades laper to a sharp poinl

and are virtually rust-free thanks

i a protective grease gel. The heavy-waight
metal handle leatures fing chéckaning and has
a locking device for atlaching to rifle. Leather
scabbard has carrying loop for attaching to a
beli. Our supply is obviously limiled. Order
promptly!

WARNING. Not & toy for use

brw chibdren. Can cmisn semtu
oo faial gury . Basp aut af

ranch of children. A bhsaya hesp

| bayonst in protectiive sheath
for safary

1

: Liquidation Price ......

Itemi H-585-531 30-00

Price subpect to change after BO daye, Sales outside
contmsnial U S arm subpsct to spacisl conditians
Piease call or wrile o sguine

Crbil cufd cuiibmads can ola by phishe,

iy E fi‘:ﬂ - P |
Toll-Free: 1-800-328-0609

Vs chach w5 wlcams!
Feo delays m omders paed by check

Item H-595-63130-00
146806 28th Ave. N/ Minnsapolis, MM 55441-3397
Send —__ Swedsh bayonoiss] af 818 sach, plus 54 00
aach tor shipprg and handleng, (Mimnsioals ressdents add

E% aaled tan. Allow 3-8 weske for dalivasy. Soery. o
C.0.0. orders.|

| by check or monay order is enciosed. [No delays . pro
ceasing orders pasd by check, thanks to TaleChach |
Charge: | MastarCard* | VISA | Am. Ex ] Diners Chab

Acct, No Emp
FLEASE PRINT CLEARLY

Mams
ihddress
City
Statm
Pheis

ne

Srgn here

C.0.M.B. CO.’

Authorized Liguidator
i ZATH AVENUE NORTH
MINNEAPDLIS, MINNESOTA 65441

1397
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Start your own money making business!

(
Make up fo 26" an hour—
gven while learning! e

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

Mever before have moneay-making opportunities been so No Extra inciuded With Your
great for qualified Locksmiths, Mow lucrative regular cn"t[ Locksmith Training
lock and key business has multiplied a thousandfold as BURGLAR
millions sesk more protection against rooming crime. ALARM
Yet there's anly one Locksmith for every 17,000 peopie! snd SECURITY

Start Collecting CASH PROFITS Right Away s

training. Covers
You're in “business” ready to earn 510 to 526.00 an hour & all phases of
few days after you begin Foley-Belsaw's shoricut training. R e
Take advantage of lodays unprecedentsd oppodtunities in .
locksmitihing for year - round EXTRA INCOME in spare Lime
— o fulitime in a high-profit business of your own. Hundreds waiirns (8 Lid
wa've trained have done it So can YOU! All tools plus protes- il ﬁai:\,“a{ b ,f.'..;_'"'ﬂ'::;

sional Key Machma given you with course These plus prac- supplees ONLY Foley-Belsaw otlers
tice materials and aguipment plus simple, illustrated lessons, fa.::c-;h‘:;l;;:-:l‘-:gllrn;;I.;sqa :a'r'l":n’;
plus expert supervision, plus business building guidance will your Locksmith Iraining

enable you the KEEP THE MONEY COMING IN! Ideal for re-

Hrament — 0oad jobs, 100, ADVANCED Locksmithing!

How to change combinations, in-
stall and service Sale, Vaull and

SEND FOR EXCITING FACTS—Mo Obligation Bank Safe-Deposil Box locks.
Digcover what's in Locksmathing for you — how Foley-Befsaw's Mastar You'll f|r\dilTI!l;|Ihlling and hlﬂh—
Locksmith-approved Irgining can vE you the skill you can depend on Iy profitable work.

to EARM MORE — ENJOY LIFE

Hundreds of Foley-Belsaw trained men + ALL SPECIAL TOOLS
e | AND EQUIPMENT INCLUDED!
have succeeded in this fascinating =

and highly profitable field . . .

“Buafore envelfing [ checked
wtber cowrser and alre asked
Jor adeice from seveval

lecksmithy in my area. They
all J‘:J_'rnin wogd Ry

THIS PRO KEY &
MACHINE IS

#nd bas tbe meir ' utnwljmrnlpu-
e
s Ky YOURS TO KEEP! Y extra with your raining.
“T always Find out all about |t! Send for FREE Facts TODAY!
wanted to be in

Jusi fill in and mall coupon below (or RHSH.

busineis for myself send postesrd) to receive full information FOLEY-BELSAW INSTITUTE
-: o Lam ... and details by return mail. DO ITTODAY! COUPON! 10750 Fiewa sigg. kansas city, wo. sa111
foarmiern fn
Ado-Brhe There is NO OBLIGATION and NO SALESMAN Will I:all AT
R Iw e, 5
FOLE¥-BELSAW
David Fairbrother—Dave's Locksmith Service I RUSH COUPON TODAY 10730FIELD |u|51?:ﬁm I
A, Miteonile 300 FOR THIS FACT-FILLED KAMSAS CITY, MISSOURI 84111
W ; - | YES, pleass send me the FREE booklet that
i ed bu
B oo B e I: REE gos e vt i o o e ||
made a profit of $329 for the first week.” ;‘;:‘;ﬂ?::é"gms:'amﬂs:j:ﬁl there |5 no obligation
1] B. A. Deberry Littleton, Colorado mrr! I
“Mo more hard, nasty work for me. Tells how you guickly y Mame_ B - p—
Mow [ have my own business and with I train Wﬂ:‘pﬁr;:r;;:ﬂwn:: Address l
n 1 B e e M ——— - E— -
hardly any effort | average around $50 u{‘Fﬂ["I'm ot pwg
aday. Thanks for my new starl in life."” ctir ovan) PLUS comlede City_
Sam Walker Prichard, Alabama :mns on pur 30-Da
MO RISK Trisl Otier State___ = B .
...YOUCﬂﬂDnltTﬂﬂ'l----- T T T




NEW! 4 in 1

PLANER MOLDER
JOINTER SANDER

Variahle Speed - Power-Feed
M fum b ot nowgh lumber
i valkiabie finshed s8ock lor
qrandfather clogks, fhyeniture
hoise-inm, picture frames

s 80 others. Molds 8 popular

GIANT SCREEN TV

SAVE $20 now onty $29.95
$49.95 VALUE

Inchudes LENS - tube mounted
and CABINET PLANS

BUILD =
changeower Quickdy omens 1
ml."l UWH... ﬂf-"em drum 5.anuar' e
with our tube oy B ot
mounted LENS :a;;en_e:l:l-ul'f T‘mluLl Easy i

SYSTEM!

Enjoy a
larger-
> than-life
quality
picture
using 12"
15" TV
Easy to construct, buid thisS - foot 16 SCREENTV
with kess than 5100 worth of parficle board. screws
pormer braces, eic. Finesh as you Be - laminate,
paint, varnish o antoue FR Ef.!u
® Save 52,000 o more! Equals  4Exm 1o Meew

dealgn plens for
52000 10 53000 systems. ea 1§|5 valug)

® Satistaction Guaranieed  Incleded FREE with

orther of lems syslbm
Send $29.9

Wood Kita Also Availsble
s 53,00 stepoeng & Fandlng
EnEEEIEENEEEE I REE R
= MEGA PROJECTORS CO0., 0w vsos |§
l 4940 73rd Ave. No., Pinellas Park, FL 33565 l
.1 {813) 544-1548 lc.lmuur-w-.

m
]

Phone Toll Free 1-800-824-7888 upn_nz 1

Woodmaster Tools, Depl. PP44
2908 Dak, Kansas City, MO 84108
Nama

Address
City/Stale Zip

USE HOT AIR

Don't pay Figh replacems]
piicaEa for hroken OF damsged
plaatics, from  FAGEMlOfE 10
saflboascs.  You CAN  FepE
plastc awip and cyole parts
skin. sailboards, necreations
and Rousahald products
HOT &R HAND TOOL

GHIBLI

FROM BWITZERLAND
CaiL OF WRITE FOR BRDGHURE 80 3APM

brian r. while co,, Inc.

313 henry station road
ukiah, calitornia S5482
[TOT) 462-9785

(201] Bad-1312

SNSRI INEREEEEEEREEEEEaE salonown, N

= mm————

Inventory

LIQUIDATION

Save now on the ';11|.£|,|-:rr_1,"'-: tinest classic n,'],*r-:w.h,u,rnn'm Choose from
the 1952 MG TD (pictured), the 1962 Austin Healey, and the 1939
laguar 55-100. Unassembled models, completed demonstrators,
or airport I.Ei'ﬂr.llul:l. aulo-

mobiles are available at

fantashic savings. So call

|1|_'l'l.1."

1-800-437-4342

Call Toll-Free

’ Classic Roadsters, Ltd.
i 1617 Main, Fargo, ND 58103

162

At Just 20 Ibs,
What It Will Do
iII Amaze You!

Ifyour garden is less than an acre,
younead abig, expensivatillerlikeyou
need rabbits. What you need is one
small, precisionmachinethatcandoa
variafy of jobs in the garden and
around the yard. . quickly, easily,
neatly and economically.

The exciting Mantis Tiller/Cultivator
is changing the way Americans
garden. It weighs just 20 pounds so
amyone can usait. It starts with a
flick of the wrist ... cuts through
tough soils. ..turnsonadime...
weeds in and around plants, betwaan
narrow rows and along fence lines..
and runs all day on a gallon of gas!
What's more, with its inexpensive
attachments, it quickly becomesa
lurrower, lawn aerator or de-thatcher,
a power edger, or a hedyge trimmer!

3-Week In-Your-Garden Trial

Bastof all, you can try the Mantis —
rizk-freel If you don't fove it, simply
return it for a full refund, including
shipping!

Mantis’ tines are warranted for life
against ever breaking and its engine I
hasalifetimeReplacement Agreement!

Why spend another season without
the little tiller that's changing the way
Americans garden?

BN 1865
- S N . N N

Mantis Manutacturing Co. 1
1458 County Line Rd.. Dept 755
B Huntingdon Valley, PA 19006 I

. O Please send me information on the

revsoiutegnary Mantis Tilker/Cultivator,
and the 3-WEEK TRIAL

I Name I

Address
City

el

POFULAR MECHANICS & SEFTEMBER 1985




SPRAY ACOUSTIC CEILINGS
MAKE 40.00 PER HOUR

Inreducing this Acadesry Min -5 praysd, e cormalele ponsble
pup, small enough b0 be cared in Bhe fronk ol d caf. [ has &
ahomsd ol @ Apiiys jul s weall as e Beg. Hasher-riga

With yowr Mind-sprayer, you gel fhe Academy enstnachion
course for scoustc calings: 1l wal wifllen By the cwner of &
successiul acoustic speay company

W tasch you sl Bhi '8 8nd cul’ s o runing yous own Souslic
businass.

VW B o B 13 e pous peba, 10 Bstimale, Ihe oSt ways 6o
adveriss, and how 1o gel those bég apartment jobs

e show youw horer e sDran. how o seal-cole, snd horw 16 palsh
BN ERAN CEilings

Ve show you now 10 sk houses, how G0 do profec canpets
BAd lysnsture, B lagl and sdsy way

Basl of all, we show you how 1o make a great deal of maney
Pali-firr, DAkl FRIN OF 5N

Domi hesitabe serd tor free debsls. Ko obligabon

MAIL TO: ACADEMY ACOUSTIC
1608 Kogales 5t
Buse T
Rowisnd His. 91748

“‘ﬂ MAME

ke 7 STREET APT#
oIy, STATE
Fald

WOODWORKING MACHINES

o in 1 Combination

WITH E1E1Ecmlc BCITOR WHICH

= 10"
= 11%" DISC SANDER
= 18%" VERTICAL
DAILL PRESS
. HORIZONTAL
DRILL PRESS

miciime: built with:
A ALL CAST IRON TABLES
B HEAVY DUTY DESIGN
€. DEVELOPS 3 HF MCTOR
0. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FORALL YOUR NEEDS

CALL NOWII FOR FREE GIFT
Toll Free (1-800)

IN CALIFORNIA CALL COLLECT (213) 5480781

21 VIBA O MASTERCARD [0 sOMEY CRDER

PLAMT:

MASTER WOODCRAFT CO.
£00 SPRUCE LAKE DRIVE + P.D. BOX 669
HARBOR CITY. CA 20710
A Repubiic-Lagun Group)

POPULAR MECHANICS ® SEFTEMBER |985

Dealership Available ||
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MEISEL HARDWARE SPECIALTIES

'NOW RE-SIDE
'YOUR HOME

FOR

THAN
PAINTING!

5}

=

A

- '

<

[ v L
e h

Hs::w much would it cost to have your

1|
F-RL/C 84,17/C |

home painted? And then every few
years, you'd need to do it again. For less
than this you can install your own sidin
with a Home Kit from Creative Technol-
ogies (America's leading mail order sid-
ing company.)

85, you save as much as % the aver-
age cost of installed siding. And it's so
aasy—ﬂyoucandﬂveanm and cut on a

| straight line you can do it

We send you a complete kit of wnyi
aluminum or steel siding—your choice of
22 colors—everything you need, right
down 1o the nails and tools.

Easy-pay with an FHA Home Improve-
ment Loan or our own interest-free 37.00
il m&:—n Big Money, T

, Too

Once you've dmagwrown home you're
.as.ll:::-r'r'umtu:aal’ry,.I gualified to be a Creative
Technologies dealer. When friends and
neighbors admire your home and learn of
the money you saved, just sign them up,
majunl? up to $1,000 per order ... even
more i install for them.

Send for exciling money-saving,
money-making details without obligation.
Mail coupon tudg.g‘.‘ Easier yet, call toll-
free 1-800-521-1 right now.

24 HAS. A DAY
T DAYS A WEEK

or call 1-800-521- 123-4

— —
acoﬂ“-hd'mdoglﬂ.h'lc. Dept. PMI5
300 Phillips Rd., Norh Litte Rock. AR 72117

Yoz, rush me full details, Mo obligation, no salesman
will call
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TRANSMISSION
OIL PANS &

ACCESSORIES
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8.B. CHEVY
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FOLA L O
PRICE

$34.858
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16ad) Late BN M-E4

CHROME COIL &
BRACKET

TEDES Cod & ek B14 88

HOLLEY

HOME REBUILDER
SPECIALS
TOP NAME BRANDS
AT WHOLESALE PRICES

WHY ARE P.A.W. PRICES LOWER?
WE BUY DIRECT, WE SELL DIRECT
& THAT SAVES YOU MONEY.
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SAVE OVER 50%

INJECTION KITS
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= OPERATES DMLY WHEN
ENGINE |5 WARME -, &

= LUSES WATER DMLY A5
MEECED

» RAAKIMLIA RELIKBILITY
AT LOWER COST

THE HOLLEY S5YSTEMW
COMES COMPLETE WITH
STEP-BY-STEP INSTRULC
TEOMS AMD ALL MOUMTING
HARDWARE
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING.
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PAW T-SHIRTS & HATS

The Fabulous PAW Blown Molor
Logo in 3 Colors on both Front &
Back of a Quality Hanes Bealy T
Shert Available SM. M, L & XL
State Your Size OMLY $6.50

PAW Hat with Logao — fils all
cizes ONLY 34,50

L GET OUR
GIANT
NEW 1985
CATALOG
FREE walh an
order rom this

dr}werllsment
o A4 54 00

P.AW. MONEY BACK GUARAN TEE
BUY WITH CONFIDENCE FROM PLAW.. IF FOR ANY REASON YOU ARE NOT
SATISFIED WITH OUR PRODUCTS. JUST RETURN THEM WITHIN B0 DAYS
FROM DATE OF RECEIFT AND WE WILL REFUND YOUR MONEY
NOTE: NO REFUND ON SHIPPING CHARGES. PRODUCTS MUST BE M NEW
AMD UNUSED CONDITION IN ORIGINAL PACKAGE. INSTALLED ITEMS CAN-

EMGINE OVERHAUL
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NOT BE REFUNDED. CALL 818-598-3841 FOR AETUAN AUTHORIZATION

WE SHIP COD, NO DEPOSIT REQUIRED
OMNMOST ITEMS IN STOCK
WE ACCEPT MASTERCARD & VISA

mam TECH LINE &
@& PHONE ORDERS
CALL 818-998-6000

B:30 AM to 5:30 PM Pacific Time
Monday thru Friday

CUSTOMER SERYICE: For Return information snd inquéries Regarding Previ-
ous Orders Call B18-998- 3641

MAIL ORDER

PERFORMANCE AUTOMOTIVE WHOLESALE, INC.
21122 Lassen Street, Chatsworth, CA 91311

HOW TO DRDER
Slate Make, Model, Year & Engine Sire. Send o least 50% deposil by Cashiers
Check or Money Order no personal checks accopled or use your Mastisrcand
of VISA. AN Overseas & Canadian orders mus! be paid in full, Mo C0.0 on
truch treight ahipments C.0.D. on UPS only. ANl Engines & Master Kits must
be paid m full Cusiomer responssbie lor all shipping charges
Print Name Phone & [ )

Adgdress
Ciy g
Make Mnde: Engane Sate

MOTE P A W, is nof responsible lor Fypographical evrors in pricing or saplicaiions, ifcheding
dll Eidilnnti ol thin scteertining

Sdale _

Year

IF YU DON‘T SEE IT, PHONE FOR YOUR LOW PRICE.
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1 s a0 are Nol kegal for sake or use on polubon controlied. mobor venicies i Catforna. Legal in Cakborma only

i TACING WERICES wiCh My not D usSed on moraays
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THE AUTONOMOUS ROBOT

IS NOW PRICED FOR
EVERYONE!

Buy each subassembly as a kit
or factory assembled and create
your own GEMINI Robot.

QOr, for
convenience,
start with
GEMINEX,
our starter
kit, and
expand to
GEMINI
later with
upgrade kits.

T

——
i,
—
Either way, ’

Buy a piece of tomorrow
TODAY!

CALL or WRITE For Our FREE
Brochure.

an:l:e:fsusl:erm

9104 Red Branch Road
Columbia. Maryland 21045
(301)730-1237
Telex B7-781

FREE CATALOG
DISCOUNT PRICES

LITTLE-KNOWN SECRET REVEALED
Bary DAl Chaap - Avtemabiles, Trucks, Vane,
Boats, Furniturs, Sterecs, Applisnces & TV
—ihpueands ol athed Hema ssized in nemcotice ﬁ‘f
‘-‘" w, Taids — Aessll sl Big Profliaf

pdafl!  mamcEL oe
oL M
“1___'“-1551' Monros, LA 71211

SUPER CARBURETOR
BIG VB GETS 72 MPG
Computer Verified, Learn How To Bulkd
» Your Dan High Milsage Carburelor, Too
Send 22¢ Stamp For Free Brochure'
H A A INDUSTRIES - DEFT PM

®2 BOX I5E
BOWLING GREEN, MO 83334

A" DENTAL MECHANIC

SECURITY PRESTIGE
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TEEIALS INCLUDED WITH COURBE. Low te.
Minh. Basy Terms, Weile for FIREE BOOK whoot
it edreet (hal's nel afected by solamalinn
THE McCARRIE SCHOOLS INC. 215-L0%-9155

131 N. 12th St Dept. PM11Y Phile, Pa. 15707
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T Lawn Mowers.
3-yi. guarartes on fire box, coils. Uses lig-
soap, propane fired. WA, 120 lbs. Ausil.

Pump requined on low waler pressure
WEDCO MFG. INC., Depl. M-16
P.0. Box D, 940 West
JECkann,

Sengitive detectors locale the

Call Toll Free:
rare and walvabie for fun and 1-800-54 78811
profit. $99.95 & up! WHITE'S ELECTRONICS
Depi. PA-§ Swee! Home, OR 37386
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E (. QF HIETOMC Fieg Anss
: l'l COMPLETEL' SAFE! T
- _L-. | 1 =
: )
T

BUILD A BIKECAR v,
Tha Amazing Mani Car Buill with

Bicyole Paris! Excine:Pedal
Powered! Fun to Drivel
Easy I Builgl ¢
PLANS $7.95

Fas byl grsil Fhal

SPORTRAN CO.
P.0O. Bax T077-A, Endicott, NY 13780

e —

a _
4 |-
b |
Newwirom Burval 1 Y7t Mbsrgleas Wavel Umier nd origh-
nal 13t model. Assemblad orkit. 750-1500 Ibs. Fnady

1o tow. Sleeps 4. Color Catalog. Send &3 to Burro,
12776 Co, Rd. 43, Chaska, MN 65118 PMOas

Give cabinet doors decorative panels of
diamond mesh by sandwiching one |
piece of hardware cloth between two |
pieces of glass or dcrylic sheets for each
door. The first step is to cut the mesh
hardware cloth at a 45° angle to pro-
duce the diamond pattemn.

Then. paint the cloth gold, bronze or
sitver as desired. Drop the sandwich
into the rabbetl on the back surface of a
finished cabinet door. | used prefin-
ished cabinet door frames of %-in.-
thick stock having a 'fe-in.-deep X s
in.-wide rabbel. Secure the decorative
panel to the door with a wood molding
stop and brads.—Viclor LaMoy

Self-locking pliers

WELD EYE T
ADUHISTING SCREW

EYE OF AM
EYEBOLT

SELF-LOCKING PLIERS

I modified some self-locking pliers so
they could help me lift sheet-metal
fittings and plates to a roof. 1 cut off the
| looped end of an eyebolt and welded it
to the adjusting screw on the pliers. To
hoist the work to the roof. | tied one end
of a rape to the eye of the pliers. Then |
secured the sheet-rnetal fittings in the
plier jaws.
On the roof | simply towed in the
rope. 1 also use the ring to hang the
pliers.—C.M. Luchessa

i ———
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FREE
AUTOMOTIVE
PARTS

Froe those nowsy kenpes. nefuctant

ables amd bincing linkagpes with 2

shid af Freemay 591.11: L bncand

Its versatiily 15 pood for argthing

that moves

* Specal formua can be wsed on
plastics, synthedics. rubber

® il mot stain or harm paint o
fimeshes

* |deal for vse oo aluminum -
will nat corrade any non
ferrous metal

* Denvelipod far wse i industiy

* Disglaces maisture ~ dnes
wed ignilions

* Deelecine —won't conduwc]
elecincily.
To arder, send $4.75 51.00
& handng | nes-:mls
mchu -l!q%;ab:sm. T Each
Enz can, foc HyTec, Dept. 158,
P Box B&0. Washingtan, NC
7889 Card halders call TOLL-
1-B00-422-5639 and ash for Ext. 158, In NC
1-800-5&2-8520. |1 mat complelely sabshed, reurn
imiised parfion withs 300 devs bor 3 complele nefund
DEALER INQUIRIES INVITED.

Fi% Hyler & [ivson o Harkeey wduiee A

NOW—END GUTTER PROBLEMS FOREVER WITH NEW

THERMAR WEATHER-FOIL

THE AMAZING GUTTER ALTERNATIVE

® Can't clog
@ Stays clean automatically

® Eliminates downspouts and
dry wells

® Works to prevent ice damage
® Helps stop water leaks

® Installs easily in 3 hours
(average home).

%D STOPS TRENCHING. EROSION.
D Air Foil designed THERMAR WEATHER-FOIL breaks

up watar sheet whach usually runs from roof edge.
] Weather-Foil DISPERSES WATER—produces mil
lions of liny drt}nlm which fall harmlessly to
M

~ ganh—pleasantly as a light spring rain. NO DOWN-
S M) SPOUTS NEEDED! Eliminates TREWCHING, ERO-
SI0N. Helps prevent basement water leakage too,

Vs, (1’8 raally possible by making
and wiing Bright, colarlul Badge
AMinit butiors. Bufions. ans prowen
TG-S SFY i Ber, ek A
cEm ity 1-} arpanane pEople
congregaie. They re fasl and
“Ew mass wih Baaga-A
Winit and inEapEnsms
Sand lof § FREE Tull cok
and el Dok, o sand
Ior @ Svanar Kil, orey 524 55
plus 51 7S shappendg (1L Fede
i acd §1 50 tan)

Badg-A-Minll, Oopt PUGS
JaB North i Ad |, Box B0, LaSaite, il §1300, Phone @15) T24-2000

A BUILD YOUR OWN
ROCKET MOTORS!

]] * 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

II WrlE b Caimog el e el e
WIHNING SAMPLE o ae mEii wa TOU G
MIKE TRIESILF e maerahy v 1) Do paed e S

Bend 4200 in
1. PM-0 THE TELEFLITE CORPORATION.
11520 Wiching BL. Sanmymasd, Calll. 57388

COILED AUTO EXTENSION CORD

E g mievieon ) ghap i
gt F e s oy

I-“'l 1'I"1+'I B CGPETEE STET SeCEpiE-
[ fn,‘\

R AR ORI TEYEE
Fegt peyeriy agEEA R bl W G
T RICEGM CREATETE  prONRer ge
:urm O eE N n . Ve
vinh i EaTgEis Por oRNA) FE e
aow milerwim buag Bali efr Ma
E =] I
Wayne Em
Dept. 732 Im; B95

Wayne, Ml 45184

FREE CATALOG!

Outstanding How-To, Electronics,
Computer, Aviation, and
Automaotive books! Over 700 titles.

TAB BDOKS Inc. DEFT. PMX HY
P.0. Box 40, Blue Ridge Summil, PA 17214

POPULAR MECHANICS ® SEFTERMBER I'-JB'
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AVOIDS SNOW & WATER GAMAGE.

In winter snow can freeze on roof edge making gut-
ters ineffective. Heat “leaking™ from inside home
and through roof causes some melting where ice
and roof meel. Water trapped inside this ice blanket

can then flow under ghlr?les causing costly damage.
WE&THEH FOIL'S "WEH" design helps prevent ice
4 dams.

NO CLOGGING, NO CLEANING.

Gutter maintenance can be a constant problem. Gut-
ters tend to fill with leaves, twigs. and debris
WEATHER-FOIL design avouds these problems. I
cleaning should ever be necessary just use ordinary
garden hose—right from ground lavel . . Amaz-
ing—because it's so very simpla!

INSTALLS IN JUST THREE HOURS.

First Beally New Advance In Gutter Design In 100
Years. Units snap in place using simplé mounting
brackets, Installation for an “average™ home can be
made in three hours or less—with just a2 hammer
and screwdriver. No experience necessary
WEATHER-FOIL is rustproof, corrosion proof—
should last the life of your home. AND THE COST
15 MODEST TOO—usually less than the cost of a
traditional guiter system with s downspouts and
leaders. WEATHER-FOIL 1S VIRTUALLY INVISIBLE
OMNCE INSTALLED

If your gutter system is more than ten years old, you should investigate
THE THERMAR WEATHER-FOIL NOW!
Protected by US patents — Made in USA
SEND COUPON TODAY FOR SIMPLIFIED LAYOUT AND ORDERING INFORMATION. DETAILS FREE

PMA 065

-

mm JOHNSON POWER TECH Call Toll Free

s THERMAR CENTER 1-800-854-8679

Pl = .- Connecticut Residents Call

corroRAaTIoNn TAUMBULL, CT 06611-0398 1-B00-228-6505

YES . please rush—FREE—all details of the new THERMAR WEATHER-FOIL systam,

designed 1o end old fashionad gutter problems foraver! | undarstand that | am undar 1

NG obligation whatever and that NO SALESMAN will call :

NAME :
i

ADDRESS :
]

CITY STATE Zip I
|

1yt




| DIGITAL AUDIO SPEAKERS
Al NEW dilg htal-ready speaker KITS from Spesikerish

.-I'uw efficiency anc
.Ms.r.ul.m it
polypranAene dife s

'. 1A dB.l"l'.lrta!-'E filters
 EASY-TO-BLILD KITS
et or without

|!£'|'l:|l\"_'6|.l'€'5
'- great for video
TR0 LiSE

HM-‘I THE BEST FOR LESS.
BLILD A LEGENDARY SPEAKERLAS KIT,
For & FREE catalog c2il 1-B00-4 28 TT36 O write

i

e
LT T — g unn-r.fﬂi'.rﬂ.ha

A—

Depe. PSS, 735 N, Northiake Way
Seattie WS 98103

Inchucks 5125 for fast 151 class mail

NOwW Thee SEme Bfe ERAIF Male-
nal we supp¥y lLire shops |
Mma md senace stations. Per- |
g fﬂ mm‘f anenlly repdir your Slesl
= efed, of regular fire in
u manules, wilhoul remowving lire fioem veh:‘ Eil mcludes 10
. Wulcanerng repairs |:|I'CIIJE hoal, specal inserer oo, cement

complede astruchons. Moagy Back Guasanies!
12,99 plug 57 50 shippng fukadhng

' Permaseal, Box 2441-P, Halesite, N.Y. 11743
LEARNM CLOCK REPAIR

- AR WD RACRE Y &
wORR n.r l-:m-l. * '-M I.lﬂ'h L

Chassis dynamometer tests showed just one 12-ounce can of . d NATIONAL _—*h o
104 + Octane Boost kicked up the horsepower in a Boss 351 Mustang ; crockmarxers] [Fa?
by 16.6%! | |('_'A NsTITUTE

But 104 + does more than increase HP It also cleans fuel lines, _;[
carburetors and injection systems. Eliminates harmful knocks and pings. S W e s e i |
And provides cleaner, cooler, smoother performance

Plus, 104 + contains no lead, no alcohol, and no dangerous chemicals
like xylene, MTBE, aniline or toluene. ;

104 + for street machines. Super 104 + for exira high compression |
racing engines. i

Powerful solutions!

$1,000°S WEEKLY

Home Business Directory
Exciting Free Details. Write:
Box 2019-PM
New "'I"'urlr. NY 10163

Order Direct:

"KICKGAS" T-shirt
104 + logo on bright yellow, blue or tan.
50/50 polyester/cotton =

Sizes S, M, L, XL—S6. BASEMENT T

o FLUSHES UP To Sewer or
—a Mo Digging Up Floors—Iinstalls Easy,

Write McPherson, Inc.,
Box 15133 Tampa, Florida

New trom Burro, &

full line of lightwaeight

fiserglass folding

B | tont trailer kits. Color
o catabog send 53.080 1o

A Burro 12775 County

Road 43 Chaska,

Miren. 55318 Dmpt. Plais

F.OP.M. 57

Powerful
aolutions.

OCTANE BOOST CORPORATION
Box 271148
Dallas, Texas 75227

At Last a8 New Amazingly Simple
GAS TURBINE

JET ENGINE

lunll: from samy t= follow plans. P
, Brlm, BRG", WE. 15 Iba.

irfersaming Demon'' develops 30 H.P, Idesl project o
serbous- minded hobbylsts, students] scienlitic and Industr
al arta f.-luu:l ke gn 87 rrl-rlhl ulll-l latse with millimg
attmchmem o uee 'F IFII. racin dgat

ste. Full aize assembly -;l wﬂh trilllt-I ﬂlm-u::-.
il of materials asd ﬂrﬂw rice 31900 2.

SAVOY SCIENTIFIC  sanra MawicA, é‘..m'-uu
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A SPECIAL
INVITATION TO
POPULAR MECHANICS
READERS

LOUPE MAGNIFIERS STEEL RUST REPAIR PARTS

iewelers and eraftsmen for Restore your Chevy or Ford treck to showroom con-
Used h}" J € dition with American-made TABCO steel rust repair

ilﬁpeﬁi?ll and mﬂ“b}}' C“:l“"l‘"“ EJHS parts. Also available for most Japanese, European
lenses pivot for 4X-7X magnification] | | 2nd Brsh cars

St l 'I It l tﬂ' HI' 'E p'le Send 5300 for ||Eu.‘.!.u.1|3|_.1_|:a!_ﬁh.|g Mailed 1st class

[refundablel Dealer imguiries invited

Hﬁh ﬂmwh‘m!‘ Mm’hﬂk F05E) Solon Inedustrinl Pnrkwﬂ,
A s v

"+ A AN R NN R NS NN ENEERSEEN I =l

:SAMPLE IMPORT FREE!: g g eyt

_.and I'll tell you exactly how to turn it into big money! '® [t SPRAYER at your
e | | home for 3 full weeks

How to start your own big profit || ...FREE! |
HDME IHPDRT BUS]NESS ;::Iat':ri;::t:; .:EIIU‘I uses for the versatile

2 4 221‘\ MY PLAN STARTS YOU FAST...Shows you how to = Fertilize your lawn

5| Buy Below Wholesale | | : £iminate backyard mosauitoes

« Spray fruit trees
MEN—WIDMEH...Turn Spare Hours or Full Time into INCOME?

« Kill wasps and hornets
DISCOVER PROFITS OF IMPORT! My Home Ml i t y
Drder Import Business Plan puides your every step » Disinfect swim ming areas
it is based totally on my personal success. Shows how = Safely spray vegetables

lMI,H o KN |

e e

to deal direct end cut oul costly middlemen. . so you beet
TLINGER, Far keep all the profis! | do the "hard work" for you . .. » Control Japanese les
L. I"‘“?“d ooy by I!r.l1.|.]u||_£ the world (o lind darzling “'first time of- = Clean gut gutters
Ir~:._1..|.lr| r,1-:|'- I tamy '[mhj new |:||1|r|:rh The .h.11:a|1| sample | :|Il wenid )ul: « And, lots mora!
0 WoNL B0, D - s typical of my import discoveries. You cin ple .
1,:“_ T S100. Tob .|n-J choose from more than 24,000 products, Deal in Spra? Mjale pulls -Et_DI"I-Q easily on
smaris W gl ene product or 1000%, Buy below wholesale, its two big rubber-tired wheels. A

ey my persnal YOU CAN START IMMEDIATELY. | wrrange frec | L et 1
fee FREE REPDRT 1-;':-;.'- mentbership in exclusive International Traders organi- pistol-grip Wi nd shoots a jet up 30
STARAT WITH 24 221 S ..,._......'..-...: zation . . . instantly puts you in direct contact with feet! The big IE-gaﬂﬁn tank means
PAODUCTS!  [Wet w07 Weinn ;”Piﬂ*mt “:T"ﬂ"-w' Th;?: :1:;“ 11" ety agyﬂj’r,ww fewer trips back and forth. The fife-
g . _ ge no barrier. [deal for spare time husband'wife or : ¢
B re 1] _i%\_ Peflrimient Dodbens, My ecet. "Hew toclimpart-ind tima battar]rl and compact electric
;:,,",'::‘:fj!'m{ﬂ'.'i;&g ’ Expart’ tells how to do it. No obligation. No salesman motor run silently for hours between
ar 13 fow e, Prie ill call, Certificate bri fi il sample import i i
S o G O wil . Coricae s your e it e import | | charges. Special introductory price!

ond everyihing else EREE CATALOGS!

el Ao Mool T e {_.u“t.:_.;m e Caamk st Coutoht et P e This remarkable sprayer is available
As 4 Memiber of Insrnelions) to Popular Mechanics readers on a

Pyt make. (BSudinds ol Em
" Taen L e Wl e P
Tradern wou alw et iree [aRy

poris e of oy cluty wRaEs e B
o o wecdity marchanive FREE 3-Week Home Trial (for alimited

mver, You deal direct iy, bater - ribian, Earriieian fiids 4 pomt e i
mational Tracers way, Cut out | [

greedy LI 5. specialny menchan

T mE CHATE o orded AL OIE-DOI0m @raoen o
e I.....u......:‘ Rerally dial 4 E From hig U5 Warehoume time only!}, Mail coupon today for
i e v beh e i ] the exciting details.

7)) @iém

COUATTY, Yo will [ ke fe {0 thews msatings
THE MELLINGER CO., 8100 Varsl fve,, Deer, Ti259

Woodling Hibs, G 8136 1-3TT ' . - g i Y "' & “‘ Wl fﬁ‘iﬁ.ﬁ E%h%-tl& EEM I City

State _ Lip

g }:
e -
soatmi . 2 nNE SAMPLE IMPORT - FREE Z!:: BONUS EXTRA:
LT LI Ee b S e g S h
g % B L. Mellingte/ The Mallingss Ca, = FREE BATTERY AND
Somckq ks 20 P Vatwin i 6100 Variel Ave., Dept. T2259 CHARGER
pomyrya W \Tesnnkpen g SURTL §4 woadland Hills, CA 91367.3779 Your initial must ap-
e e+ B2 Send FAEE REPORT, “How bo Import P27 below 1o dualify
o Fonyr o b Ty sy W g Export™ | |, alio actual Free Samole :;IF'-" Shﬂfhl"" MANTIS SPRAY MATE g
ellawi Wnm ek bt b e Impart. Everything you send me is mine Em!-mdml'- igh 1458 County Line Rd. Dept P134 2
i eyl v g 10 kbep withoul ohiigation, Show me jriied mip- : L
ety iy iy - " o s hiomes Dusi. |PY: | hereby agres 1a Huntingdon Valley. PA 19008 =
1000's more dazziing products e = = e ittt ¥ Ll my request ta -
you can buy DIRECT! e g -y one, and one OMNLY. I O Rush details on SPRAY MATE, FREE B I
Cantiaanrisl "!‘n"'.“l:']“.m:ﬂ* 'L":l,.l__"“'" e A |Free Sample lﬂ'l:.lﬂ't_ I 3-Week Trnial, and FREE Bonus
et MmNy oD e Nang s i hive nat previously
e ey dcovmten, = Ao O o
wmple, | @m ower
PERSONAL GUIDANCE! T oS B MName
| el o e s iy ol i, Ammda | e initial here  pr— ] Bl

PSS e ——
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Harry Rosenfeld had the creative ideas
that have made Hearst’s Albany newspapers
‘must reading’in New York’s state capital.

Harry M. Rosenfeld
Editor, Capital Newspapers

POPULAR MECHANICS IS A HEARST MAGAZIMNE.

HEARST IS MORE THAN 125 COMPANIES INCLUDING MAGAZINES, BROADCASTING, NEWSPAPERS,
BOOKS, BUSINESS PUBLISHING AND CABLE COMMUNICATIONS,

MAGAZINES Colomal Homes = Conngasseur = Cosmogaditan = Country Living = Good Housekeeping = Harper s Bazaar = House Beautiful = Motor Boating &
Sailing » Popular Mechanics - Redbook » Science Digest = Sports Afigld » Town & Country » National Maganne Co., Lid. (Unsted Kingdom) » Magazine Distribulion
«Eastern Mews Distributors » Communications Data Services - Intemational Circulation Distributors - Periodical Publishers Service Bursau BROADCASTING
TV Slations - WBAL-TV, Baltimore, MD = WDTN-TV, Dayton, Ohio - KMBC-TV, Kansas City. MO = WISN-TV, Milwaukes, Wl - WTAE-TV, Pittsburgh, PA - Radip
Slatipns ~ WBAL-AM, Baltimore, MD » WIYY-FM_ Baltimore, MD » WISN-AM, Milwaukee, W1 » WLTO-FM, Milwaukee, W1 - WHTX-FM_ Pittsburgh, PA = WTAE-
AM. Pittsburgh, PA = WAPA-AM, San Juan, Puerto Rico NEWSPAPERS Albany (NY) Knickerbocker News = Albany (NY) Times-Unesen = Baltimare (MD) News
Ametican = Beaumont (TX) Enterpnise = Clearwater (FL) Sun = Edwardsvilie (IL) Intelligencer = Huron Daily Tribune, Bad Axe, MI » Laredo (TX) Times = Los
Angeles (CA) Herald Examiner » Midiand (ME) Daily News « Midland {TX) Reporter- Tetegram = Plainview (TX) Daily Herald = San Antonio {TX) Light « San Francisco
{CA) Exarminer = Seattle (WA) Post-lntelligencer = 40 weeklies in Calitornia. Michigan, Florida and Texas



Pat Paquette’s creative ideas at The Hearst
Magazines Division started 53 years ago
and haven’t stopped yet.

To build a great company, you need
good creative ideas. Ideas that come
from not just a few of our people,
but from all of them.

Al The Hearst Corporation, we
like to think of all our 13,000
people as creative people.

People whose creative ideas have
helped us more than triple our size
in the past ten years and have made
us one of the largest and, we think,
one of the best communications
companies in the world.

Harry Rosenfeld’s creative ideas
have produced news coverage that
has made the Albany Times-Union
and the Knickerbocker News two of
the most respected newspapers in
the State of New York. Whether it's
a story about the aging suburbs, or
patients’ rights in hospitals, Hearst's
Albany newspapers are among the
best examples of contemporary
journalism.

Pat Paquette joined Hearst in
1932 and for more than 50 years has
been coming up with creative ideas
to improve record-keeping and
formalize our historical magazine

- . backlog. What's more, he's a
g : “walking encyclopedia" of the
PO "sfuc:%ut?mff-mm. people who have built our company
_ during the last half century.
© 1965 Hasrst Corporation We at Hearst know that as long as

our people keep contributing their
creative ideas, the best is still yet to
come.

The Hearst Corporation

Good creative ideas
that make good business sense””

BOOKS/BUSINESS PUBLISHING Arbor House = Avon = Hearst Books = Hearst Maning Books = Wiliam Morrow & Co. Inc. « Hearst Business
Communications. Inc. = Hearsl Business Media. Inc. = Hearst Professional Magannes, Inc. « American Druggist « American Druggist Blue Book = Diversion
Electronic Engineers Master Catalogue - Elecironic Products Magazing = Floor Covering Weekly « Integraied Ciecuits Masier Catalogue = Motor Books - Motor

Grash Estimating Guide = Maotor Magazine - National Auto Research Publications « Office World News = Retirement Advisors Ing. = Today 's Office E
COM IONS Hearst Cablevision of Califormia « Los Gatos, CA = Milpitas, CA » Newark, CA = Santa Clara, CA « Cable Programmung Networks » Arts &

Entertainment {a joint venture between Hearst/ABC Video Services and RCTV) » Lifetime (2 joint venture between Hearst/ABC Video Services and Viacom
Internatignal) OTHER ACTIVITIES Cal Graphecs = Hearst Advertising Service = Hearst Feature Service = Hearst Metrotone News « King Features Syndicals »
King Features Entertainment » Reader Mail. Inc



PUBLIC NOTICE

Wa are suthorized Bquidators of

MUST LIQUIDATE

AT BELOW DEALER COST!

BEL Micro-Eye SELECTRA I
Mini-Size Compuheterodyne

Radar Detector

Factory new!
First quality!

® Inconsplcuous!!
Ho bigger than a
pocket radio.

Just 3%W" x 5%,

@ Flashing LED in-

Whatowar the mason for the lig-
uidation, miumdﬂ

quality &t monoy-saving low
pricesl  Supplies are  limited.
Drder nowl

Both FRONT and
REAR detection!

Eer-o
tell i radar s
present!

® Detects both "K"
and "X" police
radar bands!

# Also alerts you to

eliminate false
alarms!

One of the smallest radar detectors, with

Clips to sun ¥‘|l|’|-d sasily flpa up out of the
FRONT and REAR detection! Seeks out and ™ “hen rot in uset

alerts you to police radar up to 1-2 miles
ahead or behind . . . around curves, or over
hilis!

This highly advanced, visor-mount radar detector was devel-
oped by B.E.L.-Tranics, arenowned leader in radar technalogy.
Called the Selectra Il, it lets you know if there's police radar in
the area . . . long before thal radar can lock on 1o you!

LONG AANGE! This computer-integrated compubeterodyne de-
tector analyzes fringe signals reliably. Even picks up signals
from pulse radar hand guns!

MORE SELECTIVE! Microprocessar circultry provides sarly de-
tection. Protects agamnst false alarms often caused by micro-
wave transmissions, door openers, etc. And guickly analyzes
weak signals and determines if it's police radar.

COMPACT! Just 3%" long! About the size of a pocket radio, it
takes up lintle room. Easily portable, too! Delector slips info
your shirt pocket 1o prevent theft, with detachable power cord

WHY IS THIS RADAR
DETECTOR S0 GOOD?

Police radar devices are restricted to
two frequencies: 10.52GHZ (X.
band} and 24 150GHE (K-band].
both of which the BEL Selectra Il
abarts you to. Bul, thare ane at least
‘l'uu_r ditferant types of redar guns in
police use. Same anme very easy 1o
ditect, as they smit & strong, con-
timuous i 3 Dthlrl mre vary dif-
ficudt to detect with conventionsl
Fadar datactors. Thess are the new
putse hand-hald radar guns used by
pulu:-u only whan they are sttempt-

ing 1 clock & suspected wiclator.

This type of signal is uqul-ud on
Selectra Il by an audible “beep,

bBeap’” mdication befors you ane
close sncugh to that radar.

$239.95

TWIN BWITCHESI For on/off: City or long-range Highway use, MHgr. List. ...

THREE ALARMS! il an incoming signal increasas above pra-set

"threshold”, one beep is scunded, followed by sofi-clicking Liquidation $
sounds, Red and green LEDs also flash alternately el "

DISTANCE INDICATORS! Clicking rate and flashing rate indicate  Price. .

distance 1o the radar source. The faster the rate. the closer the
SOUTCe

EASY SETUP! Has sun visor chip-mount assembly. DG power
cord plugs into vehicle's 12V cigarette lighter socket.

ftern H.641-53438-D0

Prica subgact 1o change sltar B0 days.
Sales outside continental U.S. sre subjact
1o special conditions. Plesss call or weiis

14 anguirs.

liarn H-641-83438-0:0
| 14805 28th Ava. N Jlﬁnnllpoﬁl. MM 55441-3387
Samd —__ Radsr Detectors| at $33 sach, plus 88 76 sach for

shipping and handling. [Mannesois residents sdd 5% ialas tax
Al 3-4 weaks for delivery, Soery, no 500, orders |

1 My check or money order 18 enclosed. [No delsys n process-

rwslil Edil CURIOMERS Cdn Onded by phone:

c

2d o & day.

T S
C

SAVE $4000

ASSEMBLE YOUR OWN

Slggﬁbikﬁ

& Rugged. hesy daty designe
115 manufaciuned

& Mew IH HE twim cvlinder
ligguid conled diesel ar air
coodied gas engines

Thar design enghineers, with er 25 vears of spenence and

1500 shoad basders i operation, nmnd:l'rr voul e FIRST shad

leauder im KIT FORM. Easy io assemble in just one woekend

weing comventional tools
Send $9.95 for complete mrnb'h instructions, hlueprins, Rl

wndier o bure, prce Hst. rice COMmpartsisns sfains sl
g assembled skid lnaders h 'ﬁ-l

POWER FQUIPMENT CORPORATION
SroW) Breny Hoad Faad, Suite 1754
Minnetonks, MN 35343

& L4 B, tip load capacly;
8 ft. fting height

= |7 attachments available;
v hory alivect prives

Wo: LEARN |
nnmsmu

Irae book on
chairs, divans, footsioels, ll-l
l-llﬂl'l'hﬂ!ﬂlrh!ﬂ-ll

EXperience
limits. We Emﬂh
E'IF,I'I"I'IIHIIH-I hﬂn'l'.!'ll
am covering ol phases. [2] !.I!I:l-lll-li
lﬂ'l. . &ll supplies, lrames

L—-:hhﬂ-k

sdl-*rﬂ:hrh.ir" obligation. no

SHCEREA Wi saL. BOERN umu.ﬂm INSTITUTE
Ao Field Buildisng_ Kansss City, Missoar 84111

& ﬁTEH& I'I"GMEH ALL HGESIMM

hrﬂhr-ﬂll.l

materials io bulld

ENDLESS HOT WATER!
Woman Takes
18-Hour

Steaming
Hot Shower!

A world record?
We don't know.
We did it to prove

s hﬂwynucangat

with an AquaStar Tankless Water
Heater . . . and cut your water bill
in half too!

AgquaStar heats your water only
as you use it, as long as you use it.
Enjoy instant, endless hot water at
the exact temperature you want it.
Mo bulky tank. Mo running out of
hot water. Mo more wasting energy.
Millions of AquaStar tanklm water
heaters are in use today!

AquaStar is the ideal replnﬂement
for the tank. Designed to last a life-
time so AquaStar may be the last
water heater you ever buy! Read
what Popular Science, New Shelter,
Mechanix lllustrated and others say
about these amazing, economical
tankless heaters.

Send coupon today for free information!

00 8-0609 i dare pasd by ehoek, thanks 1o TebeChesk | SR AOSPPRST—
Tﬂ“—Fl‘BB. l'ﬂ 32 I (:Iu:f;r. 'Mllurtid- :\"ISA.‘:I.?Am Ex. 1 Diners Club Controlled E Cormp.
oy ey PN | ccs wo e iﬂ_‘ﬁ,"';‘\(_' Fiddler's Green Degt. 15095
PLEASE PRINT CLEARLY ‘Waitstield, VT 05673
| Hama [ Yes! Please send more information right away!
Md nas
1o Adore
re5s
I Stll:hw- P I:Iw
| j State il
Bagn hare
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Finish Wood
Like An Expert!

WATCO.

The Crigenal and
Still the Best

DANISH OIL

WOOD FINISH

COne easy application primes, seals,
hardens, protects, beautifias!

With Watco ;DIJ just WET-WAIT-
WIPE, and you have an elegant, ex-
tremely durable finish that would
please the most critical professional.

Walco penetrates deeply —
creates a tough finish INSIDE the
wood — makes wood up to 25 percent
harder. Can't chip, peel or wear away
like a surface coaling. Stains,
scratches or minor burns usually are
spot repairable.

WATCO DEMMIS CORPORATION
1756 - 22nd St., Depl. PM-85
Santa Monica, California 90404

?H:ghF;:ndhllgHat “How to Beautifully
Hame
Sireal
Gty

Siate

Py
B

i)

CO.

Introduces
reproduction
weather instrument
kits.
T
A v

Sand £2.00 10 recee a ona year
subscnption o our S6-page color
clockbuliding supply catalogus
Includes kits, dials, mowemants,
weather [natruments and
ACCEESOTIES

ME
DRESS

“Fine Clockmakers Since 1547
Dapt 1136, W. Yarmoulh, MA 02673

r

ATTENTION SHOOTERS

we wrote the book

it o do beald your owsr gun and SAVE 388

Make money in your spare time by building
and repairing vour friends’ guns.

Ohver 300 GUN KITS and jparts [sted in our
giant KIT GUN DIRECTORY.

176 pages ol detailed construction arti-
cles, step by step instructions, and
hundreds of detailed photos show vou
how to build your own working pistol,
rifle or shotgun.

Build guns such as the M1 Garand,
the M1911 45 ACP, the Colt Single
Action Army, the Sprangheld 03, the
Thompson MIS28-Al, the Browning
MIGE7, STEN Mk-11, M3 Grease Gun
MAC 10, Browmng MI4#9-A4, ARCAR-
15 MAXIM Stlencer, Hrownng MI314-AR
Brownimg M2, Browning M-57, M1 Carbine
Thsiatrspsity M LA XM-15 Shoany. 1K A 4T Aufie

Listivwesast, Huger B2 Sebecine Frie Listreidahn,

Trv KIT GUNS & HOBBY GUNSMITHING st our risk. We're so sure that you'll love KG&HG that
we'll make this unconditional puearantee: Read KG&EHG for 90 days, Use it 1o build a gun or two. If you
ebom’t likee it, we'll send vour money back —rieht away—no questions asked,

| weant to ory vour mo rsk offer. Please send me _Copers a8 KIT GUNS & HUOBBY GUNSMITHING. |
have enclosed 3990 phis 32 shapping and handiing for each copy (Ohe resedents: add .60 per copy sales tax). | understand
that 41 1 ol satistied with thie book that 1 can retum i and receive an immedaste refund

N-I.Ir.!‘ e l— — . — - -
Adidress I i —a————
ke State dp

Please charge this 1m0 Visa 0 MasterCard

Card & Exp

KIT GUNS & HOBRY GUNSMITHING, PO BOX 2204, DAYTON, OHI) 45429

IF YOU LOVE TO COOK OUTDOORS

ITSAGRIL! TS ABARBECUE! TS 4 SMOKER!

A S5-GALLON DRUM/
COOKER-SMOKER

“Tha Romebuit
JET HELICOPTER manva

LOW - COST DESIONS / ASSEMBLY METHODS

IN ¥IT EORM sy .i?.a‘.'::“";:':.l_‘.::".“e‘.n“:.“ﬁ’,’._: L.E
r $59.95 o L TS
STANDARD KIT ] > Qaly §11,80°

ras Halicopler Expeiimealiis
i ralesbly wwrce ol ——
W diged @ defe @ madkeh @ paeplie
fer b roderyp-siag Aabipid
Fymy iirated. Only 59007

FIRST TIME EVER IN KIT FORM!

PROFESSIONALLY DESIGNED, EASY-TO-ASSEMBLE.
YOU SUPPLY THE DRUM AND SIMPLE TOOLS.

WE SHOW YOU HOW. COMPLETE ILLUSTRATED
INSTRUCTRONS.

KIT CONTAINS 50 LBS, OF PRE-CUT, DRILLED

AND FORMED STEEL PARTS THAT BOLT TOGETHER.

FOR DETAILS SEND FOR INFORMATION KIT.

Tia BELICOPTER BOENTEOOE -
tirr  the  comwdrecBioe
of B phifn-sagine poesred
Mateseder [l $A.08°

SAMY J ABOVT BOGKT: DMLY §1E0F  pospier s st pas
Sail | BOOKT OMLY LILSH sesi 50 fus sy
L T LLrer
F.O. Bos 18488
Baltimare, MO 21217

P.O. BOX 79086 H
CLEVELAND OH 42907




LOWEST PRICES FOR

Clock Builders

Heres my favorite [55
before and after story.

“Six Pack”.
n Dats

FREE Minute
and Hour Hands!

e Now 31 995 =
NDWSAVEdqn : sial “Sik F‘Fck -
1 1 218" K 3 -.:

eal gusal DHDEH TODAY!
sRO201 I 1 fgOR02 tor mats t ™
PluE §2 00 SFigping 30d Manding L Ase add S 29% Tas

100 PAGE ==
CATALOG

Euverything
ol ever
need —

(Il prices you |

“Look what an tnt:redlbie difference my sponsorship has made in this little | | @ afford! |'
boy's life. His name is Damiano. He lives in a desperately i d East FREE ||
African country. And since 1980 ['ve sponsored him through Christian

with ardur

Children’s Fund. G RE D nastak
“In the beginning, he was a poor, sufferin fm-m :me of the WRITE OR CALL TODAY! 312 534 95[:(]
very worst kinds o rna]nutntu::-n But thanks CF an C]raft Proc
there's been a dramatic improvement— one that _ =
rnakes my- heart m]l mth[pnde_ NM not Gnhr o . L 5 . Depl. PM5S, 2200 Dean Sireet, 1. Char
does Damiano edical checkups and nutritious | 4 o :

food he also 5('11001 clothes and books. The
ig, healthy SI'T‘IIlE in the picture on the right tells

the rest of the story

“Now [ want you to see for yourself just how fara |
little love can go. Only $18 a month, just 60¢ a day, |*
can give a youngster like Damiano what he needs
to and leam. So send in the coupon today—
and soon you'll be able to tell a happy before and
after story of your oun’’

Send Your Love Around The World

_--—----------——
IhhuﬂHmCmﬁmEﬂmmDirmCEFBm%ﬁll Richmaond, VA 23261
O luant to sponsor a child now Enclosed is Igrefermcponsora,:lbw D%ﬂ Elellhﬂ I

K.cpn"l'bur 12 Volt Battery

first manthly gift of $18. Please send the couniry you
I T tFi noec ls grasiest L] [ Braci Fully Charged Using FREE Energy
[ I want to keam more abnufﬂ'le ehild amgmed :} gﬂlmbﬁ DE\Eﬁ“d?' = F-"‘f t;_'{_ambu From the Sun
io me. If | accept the child, I'l send O Guatemala 0 R 2 T Usewithanyrec 12 volt battery.
I $18 monthhy gift within 10 days, ermﬁ Ulndonesia [1Herym LIMenico ideal for Boats, Motorcycles, AV's Cars.

retumn the material so someone eke can help % m%ﬂﬁu Eﬂﬂgﬂﬁ%@

Completely safe to use. Absolutedy no 110 V.
1 can't sponsora child niow, but [l give [To sponsor more than ane child, please

connactions. Mo fire or shock hazard. Com-

of hosoe lately sate to boats and around waler.
. Bl 1o help poor children. | specify the number in bosdes] murc ] ?murmu mt::nm iuanﬂl .
Mrl"-ﬁ nu:]wﬂmdmmurumld , waatherprool
I . 3 Mlﬁrﬁqﬁmcimrwlnmmmdup.
do not deteriorate and never wear out. Gom-
I Address = pletely portable, weighs less than 1 ib.
City Smm_ = Zip Special Savings  To order or for .
I UgCCFBWEBﬁII Richrond, VA 23261 OPMX90 $ 7995forone  FREEInformation:
CANADA: CCF 2409 Yonge St. Tovonto, Ontano MAP 2E7 $130.95 for two Parker McCrory Mig.Ca
Gifts are tax deductible. Smmmnltﬁlrmﬁeandwahﬁhﬂemmﬁt § 5.00forpost- SolarProducts Div.

l Chnstlan Children’s Fund, Inc. s G 0

MName:
__----__-___-___

|

|

: |

| 7d —— — . . e, e A —— |



MUST LIQUIDATE!

LIMITED SUPPLY of ULTRA FAMOUS

64K COMPUTERS

AT FAR BELOW DEALER COST!

@ 64K Computer
@ Disk drive

® ROM cartridge port
® COLOR monitor
ALL in ONE easy-
to-carry system!

W FULL

' ORDERS £ A FACTORY
FILLED % - LT 7 WARRANTY'!
WHILE

THOUSANDS of ams
SUPPLY o mm:r

LASTS! sducation, personal home use!
Their 64K home computeris sucha HUGE SUCCESS,
the famous U.S. manufacturer decided to introduce

this all-in-one TRANSPORTABLE model!

Sorry, we're NOT permitted to print the famous brand name. But we can provide
additional detalls by phone: Toll-Free: 1-800-328-0609

FOR BUSINESS! Ideal entry level computer for word
processing, data base, accounts payable/re-
ceivable, general ledger, payroll, inventary, tax
accounting, spreadshesis, mailing lists . . and
much mora!

FOR EDUCATION! Perfect lor everyone fram Ph. D
candidates to pre-school youngsters. A large se-
lection of programs are available

FOR HOME! Use lor analysis of personal invest-
menis, income tax planning, household data . AND
fast-paced arcade games! Can hook up 1o your
TV with use of RF modulator (not incl )

SNAP-ON COMPUTER: 54 RAM and 20K
ROM. Full size typewriter keyboard with upper
and lower case letters, numarals. symbols, re-
verse characters. 2 cursor control keys. 4 func-
tion keys. programmabie to 8, Music synthesizer
with 3 independent voices. each with range of 9
oclaves. Input and outpul ports lor: User, senial,
ROM cariridge, 2 joysticks. external monitor
madem,

BUILT-IN DISK DRIVE: intelligent, high-
speed. 5% disk recorder. 170K formatted data
storage; 35 tracks, 16K ROM. Uses single side,
single density disks. Serial interface. Second

port to chain second drive or printer. I

Cradit card cusiomen can ordar by phone

7 oo s Em- Tj K
|

Toll-Free: 1-800-328-0609 Chasgs: *IMasterChrd® 1 VISA [ Am, Ex, [ Dingrs Club
Yowr check i welooms! Acct. No Exp
n Mo delays i onders paid by chch PLEASE PRINT CLEARLY

Mams

c-o-M-B- co- | :“"' ~
. . " tate

Authorized Ligquidator : Pheons
14605 ZETH AVENUE NORTH
MINMEAPOLIS, MINNESOTA 55441-3297 1 I i

mm——————————— ——

BUILT-IN COLOR MONITOR: Color mani-
lor displays 40 columns x 25 lines of lext on §°
screen. High resofution. 320 x 200 pixels. 16 back-
ground and character colors

BUILT-IN ROM CARTRIDGE PORT:
Just slip in a ROM program cartridge. A huge va-
riety of subjects are available.

Now available at FAR BELOW
dealer cost of new models!

- 3308

Hw Only .
Iterm H-G42-83631-00
Pricw subjsct to change lllm B0 days S-ll-n utside
cantinantal U.5. are s T
Ploase call or write to ingusms

Other popular brands of computer peripherals
available at iguidation prices. For informa-
tion, Tol-Free: 1-800-328-0609.

C.0.M.B. CO.® Iem H-542-53631-00
14605 2B8th Ave. N Minnsapolis, MN 55441-3357
Sand — B4K Computer(s] &t #3808 ssch phus 220 each for
shippirg. handling. (Minnsaoia residents add &% saksy fas. A
lowe 3-4 waaks for dalivary. Sorry, ne C.0.0. arders.|

1 My check or money crder s enciosed. [No delays in proces
ing orders paid by chech. thanks 1o TelsChach. |

Get ready for a Great Future...

MAKE MONEY AS AN

AUTO TECHNICIAN,

DIESEL Tﬁgumcmn,
AUTO BODY REPAIRMAN

GET HANDS-ON THAIH!NG
at National Education
Center Campuses in:

¢ Phoenix, Arizona

* Louisville, Kentucky

* Blairsville, Pennsylvania
* Providence, R els.

Diesal Tach, not available in Rhode is.

..

*Insurance Appraiser
and State Safety
Inspector Courses available
On Some campuses.

« State-pf-the-Art Equipment

s Day & Evening Classes

+ Job Placement Assistance
for All Graduates

* Financial Aid for
Qualified Students

» Housing Assistance

» Help in finding a Part-Time
Job while you Train

L .

CALL TOLL FREE

1-800-722-7337
OR MAIL COUPON
FOR FREE BROCHURE

POPULAR MECHANICS ® SEFTEMEBER 19865

I — — — T S S ——
National Education Centers

| Carper Depl. PMO95
1300 Bristet 51 Narth 4
Mewport Beach, CA 92660 o

I.lddrl:n

I City State Zip

Phone Mo | ]
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YOUR ONE

-WAY TICKET

TO A ONE-YEAR.SHINE.

LISH

Now vou can o - - w l“‘“ e 1 10 vour entire vehicle and
clean and protect r CONCE -, oties 100 91 .95 | wipe off the pc:wtjer:-,- .
the finish on your [ EXE o i §  residue. There’s no easier
car, boat or RV for a g R ﬂ*‘;‘:'q eales 1% 2~  way to give chrome, stain-
full year with new Ex - gend free ,rzxﬁ.nw& aﬂ;r-n - ‘ less steel, fiberglass and
ecutive Concentraie | St yout @ ?,;ﬁiaqﬁ"'““mm = i any Ii'i!"llj of painta
.-ﬂu_.ululf’ﬂhsi']: Afterone L S _ [ g:;.;.rgli d'w;;éw;c“
simple application,
this revolutionary for- ‘ \ = = “ FOR ONLY $10.95.
mula works to screen & yame ; e Don't pay the high
out the sun’s damaging AAdress T [ BMER | price car dealers are
ultra-violet rays, pre- iy, State. D7 ey oner O B - charging for similar
serving a lustrous shine | R I =ih i - - protection. Take
that stands up to temper- | p— - advantage of a special introductory

atures above 300°F. -
Guaranteed. If you're not B o
completely satisfied, just return the unused portion
within 15 days and Executive Supply Products will
gladly refund your money.
ORDINARY WAX IS DULL IN COMPARISON.
Executive Concentrate makes polish and wax
obsolete. These products cake up when applied and
after a few washings quickly deteriorate leaving vour
finish exposed to harsh, damaging elements. With
Executive Concentrate, you gel complete protection
in less than an hour with no buffing. Simply apply it

offer not available in stores-a 16 oz, bottle of

concentrated lused sun lilter polish for only $10.95.
And if you order now, you'll also receive a free car
care guide as our special gift. Call toll free 1-800-423-4416.
In California dial 1-800-223-6643. Operators are stand-
ing by 24 hours and you can charge using VISA,
MASTERCARD or AMERICAN EXPRESS.

Order now and take advantage of this one-time
offer for a one-year shine,

EXECUTIVE SUPPLY PRODUCTS
23520 Foley Street, Hayward, CA 94545

Now have electrical power where & when you naad it!

Heavy Duty, Professional Quality

e J’Srnndu!d Electric Start Millingfﬂ'rilling Mﬂthil‘l.
5000 Watt S0 HI
P G 2 4000 Watt Saldly contrucied. Powers i woy ]
ower Baneraior Power Generator through 1oft or hard metals. ®Finely = §
2l ¥ i colibroted occurocy to withen o SF
Now you can run - %= ou never need io =4 110008, #1 year parm re: ;
elecirical  equip- U be without electri- = - plocement warranry. #Singls 9 :
ment @R il ) "-.‘ Ly col power ogan — 8. '_L_ phos, copocitor start, mduc. o
with this top qual- & g I,f‘l.-_*‘ with  this  quality L = ;gg me;h;n- 1720 ;P:\dl 180 = B
| 1 % - S | v, 1276 omps.® Spindle oc- B
¥ Qefmmton [ J s & i gr_r.nerarnr - o < cepts stondord R-8 collect -—
sd.cycle, B-HP -.b. (e | « 8- HP Briggs & Standard L m it # Hand crank lever ranes kheod
Briggs & Stratton ] e Straton engine. &0 HE ; e te 0% woodworking clear-
enging. o Two 240V & o 120V plug-in outlets. * Two 240V & two 120V outlets, 35717 .5 omps. once. ® 3° cutter, _i = drilll, /3"
# Lowlane mubfler, ® 1 year FREE parts replace # 6000 wotts surge, 4250 wals continuous pow- end mell copocites. #3 -
ment warraonty. ® 5000 wotts surge, 4000 wates er.# Full one year parts replocement warranty. ;‘;td‘ l*:__"'“’ 40 e 2930
#Service centers nation- # Service centers notionwide! s Mode inthe LS. oy it e i

continuous power

wide. # Weight: 128 |bs. # 247 x 20" = 18",
Compore af over

s $1000.00
Order No. 240-1018
Shipped Fri. Callagt

#Weight: 158 lbs. #2377 x 19"W « 19"H

5499 Compare of $1200.00

1 ¥r. Po

s Sander

tr 1] 53995 Value
Jil' # Drill Press

ShopCenter
5-in-1 Woodwaorking Multi-Toal
Sava time, space, and money with the
5.in-1 ShopCenterl »Sonder - Sonds
end surfoces Flot and smooth. =Drill
Press - Allows drilling to the exact cen-
ter in raund ar flat stock, » Lathe - Turns
table legs ond wooden bowls! « Har-
zontal Borer - Bores holes with great
accurocy ond precision! « Table Sow -
10" blode allows even large pieces tobe

Oirder Mo, 240-1014
Garden

Shippad Fri. Collect
Cart :
Accomplith mou |
in legs e, lei

sffart with this handy Gar-
den Can. ® Heowy duty stesl framt sup-
part system - 250 lh. cop ® 4" exterior
grode plywood, weother-procfed.
*14" 1 175 werme-preumofic feres. # 7
i of double steel beanngs in soch
whael ®Ruit-prooled, metal parts
® Axle plocemant & wheal design o

00 s Laths sawed almost effortiesslyl wres perfect bolance. ® Assembly
g1 +Horizontal Borer  Compare ot nmm Sk W40 L& & I
oo MOW ONLY Compare at $75.00
FREE Accessories Worth 5200000 mjm Owder Mo,
{1f you buy before Oct. 31, 1983) ' ' ' 4988 2641748
For mars mbarmastion call or wiite fadoy S.4H. $12.00

Send $1.00 for the lotest
MONEY-SAVING Catalog from
WHOLESALE AMERICA!

10 DAY NO HASSLE GUARANTEE!
¥ yau re Aol sabisfed weth your purchose, return it {pre

pasd within 10 days for o FULL CASH REFUND e ship
ping ond handling| PIASRS

360, » Spindle nirs 307 lefi,
right, aft & Fare. # Table ywi-
winly 457 fodt & right. @ Bed:

iy g
1957 2 5% #3685 bs  FREE $95.00 Volusll Buy

NO receive o
Compars at $1495.00 19~ dhock cutter arbar,

: il
s to P° and o 37 cutter,
588 Order Mo. 240-7952
Shipped Frewght Collec
FREE! 29-Pe. Socket Set with any order of $50.00 or
morel Comparable Value up to $37.95!
TO PLACE AM ORDER pleae type or pont clearly
jom ony vheet of paper) the nome & order number of the
lem olong wilh poUr Rome ﬂ. aladrEyy ul‘\.d ancioye o
check of money order poyobls o Wholesole Americo,
Inc. {be sure 1o odd shep./hond. charges]. You con olo
charge to ¥WiSA or Moster{ard. Print the account nomber
& expiration dote ond wgn your nome Allow 1.7 weeks For
delivery. Add 2.3 weels lor clearing of personnl chegis

Send your orders to:
_Wholesale ' merica, inc.

4777 Menard Drive, Eou Claire, Wi 54703
Te arder by credit card or for more information coll-

m 1-715-874-5000

=




TOOL DISPOSAL
NOTICE

ATTACHE
TOOL KITS vour Ghoice of

Attractive Vinyl Leatherette Case,
ABS Plastic Case or

Lightweight Aluminum Case
{pictured) plus a Fantastic
Assortment of Over 130 Quality
Tools Professionals Need and

’ Use Every Day!!!
'; "100&

I‘I‘

\ Tools and Choice of Case .fndudmd‘
COMPARE AT

Your home

workshop
can PAY-OFF

BIG... &

Earn Extra Income

-E---

Power Tool .

AV N

Planer Molder Saw

Three power tools in one—
a real money-maker for you!

The Planer/Molder/Saw is a versatile
piece of machinery. It turns out prof-
itable precision muld_mg, trim, floor-
ing, furniture . .. in all po ular pat-
terns. Rips, anna. mu? ds sepa-
rately. . . or all at once. Used by indi-
vidual home craftsman, cabinet and
picture framing shops, lumber yards,
contractors and carpenters.

Never before has there been a
three-way, heavy-duty woodworker
that does so many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of

S s e

I
TOOL SET INCLUDES | Free Multi-Tester |

2} Algamesr Tk [ tasbeber i Pull Tuike

i Burnriden #1n 1" Phlligs Soicwdener skt San bt

#J Philips S ewadin Shiglsbey Sapkeker g Hiakiipe

#2547 Philips % neacdeer LMD A%, 0 T Sckideving oo

. ls HARBOR FREIGHT SALVAGE CO.
# 3491 Mission Oaks Bivd., P.O. Box 6015,

Camarillo, CA 93011-6015

{ermaliMeine: £ memson Whee 2
7 Bladde Teeker Coas 51
. Wl P rlamma :'-' 1 an WA w " Skt Cli Stevndnst Spnng ool Pl patterns. cutﬂ any l:lmld.mg P‘ﬂt’t&m
e, Draes Bdes 14 5071 Bed 1.4 ko N e V" 4" Sotcr Srewdes e Fook. P ¥uu desire. Provides trouble-free per-
plandle, Draver Blades 658 Blur 010" Bong Mo Piier s Cirier i (W Shosrie i FIPC. 1 Chvve S et et
W s Dierire Blacdes Tnsiemal Relnireng Bing Plaers ¥ T._- 1 Somed S 14" D :"-w‘i; :_:L-.ﬂ ormance. And is so ﬂlmp]e mﬂpﬁfﬂt&
) Mdetric e ey e hes imdemal Bainag Bog Pas 5" Nolled Scnemddines o Sublee 85 Aot Betaning P Tes even beg'mnﬁrﬂ Can use 1t1
ek Sribe K327 Covair Pumh U7 ad Sl S e Rewerse Arbim Twwnen
e e ol oo IR e i - ’ .11 SEND FOR
L i s St 1 AT P bl Besrciidwieg e 30-Day FREE Trial! exciring racrs
PlescBeicians Bimity b Snless Sioke Pl & Sheiiad w rewetaries " Adfiiciable Wienih NO OBLIGATION-NO SALESMAN WILL CALL
It Bk irew S (Sharg. Shaijil vkt Al Foel ad Hook B Aufuslabhe Wi b
ibetes with Probes & Tine Ofher “.l!' bt S erwrvivet (Sl ullgm i Skt o bl sien Wens his E
l r:\-vu:::u |Irl.l.-._.w o 80 a 1002 Phillge, |I Rl |m‘|llv\| .-: '\--:'I-l a..-rh-n il Hosel % =yl s %-. HUSH g‘nujpﬂ” F%E;ﬂ%ﬁ%ﬂ%%
- e rﬂ r KANSAS CITY, MO ?E““
For Drders of 5 or more sats cail Toll Free 800-423-2567 for quantity u— = .
l 7 [T 3 I discount prices! . l -
e Foly-Btsaw Co ;!“ '
B e —— i By g,
#2364 | Mumeium Ca %1 Kansas City, Mo, 64
-~ ¥ 1 i B O Tl
l - Wi o T . 0 YES Pléaie yend me the FREE Bookler rJur:
el — b L L " sllrﬂl | complete facts aboul your Planer-
JEEd | ARS P o A T § 1w oo - Malder-Saw and fill details on kow [ can gualify
PSS e : Jor a 10-Day Free Trigl right ie my owe shop, |
Cithiota Chech or manwy ardes encieied krfl:lrr:fnni there is Mo Obligation and thai No
cihtes ) 7 . Saterman will call
Sales Taw hor CA & BY Residents I:_u'“ : MinG'Eip. Doty '
Tota w  LIITILIIRUTITETL) .m--

PHONE TOLL FREE 800-423-2567
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—CLASSIFIED
ADVERTISEMENTS

Sophis Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $6.25 per word payable in advance each insertion. Minimurm insertion ten words.
Bold face capitalized words—$1.00 per word additional {First word set in Bold Face at no extra charge. Zip Code Free.)

The next available issue wo place an advertisement ln America's Mo. 1 Classified Section is NOVEMBER. The closing is SEPTEMBER 5th.
Send remitance payable and order to Popular Mechanics, Claszified Department, 224 West 57th Sureet, New York, New York 10018.
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
malmtaing & register of such mail-order advertisers containing their complete names and strest addressoes,

Advertisers using P.0. Box number must fumish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN NOVEMBER AND DECEMBER.
AD CLOSING DATE FOR NOVEMBER IS 8/5; FOR DECEMBER 10/5.

UBLISHER"'S MART
OOKS & PUBLICATIONS

“HOW TO GET RICH IN MAIL DRDER", 336 pages, 200
#ygirations. Financaal Secunty Can Be Yours. 316.00 post-
paid: Caravan Puilishing, 2426 Corn Circle, Pearland, Tx
TrEm

MORTGAGE? Yours can be powerlul Undarstand it Cua
14 yewrs off your modgage with anly 330 per month. Send
$5.00. Ken's Advice, PO Box 75, Boca Raton, Fla. 33432

GAIN Self-Conhdance! Practical Guide To Public Speak-
ing~ 55.00. The Brook House, Broow Foad, Boa 996,
Honesdale, FPa 18431

BINGLES CLUB (vganirng Gude. Information. THS-C,
Box ATE2, Reston, VA

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2 000
e, 83 subyects! Fres cafalog: Hamiton Box 154, Falls
Willage, CT 06031

PUBLISH Your Boow! Join our successiul authors. All sub-
jcts Ewvited. Publicily, advartising, beautiful books. Send for
faci-liled booklet ard irea manuscrpt repor, Cartion Press,
Dept. PMU, 11 Wast 32 Sweel, Maw York 10001

TECHMICAL BDOKS! Mary Subjects. Cafalog §1.00. Enc
Keals & Company, Bax 7BE, Stalion A, Scarborough, Onlana,
Canada, M1¥ 5CB

PARENTS DF TEENAGERS, prowen guide on now i gur-
vive your feenager. $6.85. Tomehaus Publicatons, Box B8,
Sauth Lake Tahos, TA B5705

SAVE THOUSANDS: Read "How To Avoid The Real
Estale Agem”. Send $0.95 Ingependent Publications. 148
Narcadia, Lexington, Kenlucky 40500

BECOME A CONSULTANT—ANY FIELD! Part Full Time.
Free Inlormaton! Befler Lile Pubbcators. Box 7917, Van
Nuys, CA 91408

AVOID HOME REPAIR RIP-OFFS! Compretensive, Cost-
Saving handbook - $3. GB Guides, Box 14383A. Fi
Lauderdaie. FL 32302

HOW TO GET RICH IN MAIL ORDER 352 pages, over 200
ilustranons.  Send $12.00 to: Gerald Woodard, 2401
Wesiridge 2501, Houston, Texas 77054

GRAND Boox Selecton! Send S0e for brochure! Busan
Elnine Enterpises, P.O. Box 4213, Palm Desert, CA 92261,

MOMEY MAKING OPPORTUNITIES! Free Bonuses, Suc-
cass Guaranleed, Free Detads. Dppodunities ol Amenca, Box
483, John Day, OR 97845

KMOW Secrel Code used by few o maks milans in stocke.
525 repord. Cooley, #71 Lone Oak Vge., Pars. Tenn
3a2a2

UNDERSTAND computars easiy! Plain-Enghsh  guede
revapls evarything ssmply. Mo-nonganse agproach. Targabecl
Commumcations, Box 1148, Cleveland, 0H 441 20-0868

POPULAR MECHAMICS “PLANS AND IDEAS" CATA-
LOG #1700 — Owver SO0 ideas on workshop propects, plans
for shop iools, storage howses, boats, fumiture, loys — jusl
about everything! Send $1.00 to: POPULAR MECHANICS
P.O. BOX 1014, RADID CITY STA, NEW YORK, N.Y.
10

I7T8 POPULAR MECHANICS

SAVE on pans ior Lewnmowers, Minibikes, Kans, Chain-
saws, Smal Engines. THOUSANDS OF PARTS. Send $3.00
For Catalog. Sav-On Parts, P.0. Box 231, Sornarville, Mass.
b145

THIS I6 A CENTERED LINE AD
HOTICE how il stands oul against ihe othar ads. I you like &,
ask dor i, The charge for (his ine & only 540,00, The remaen-
des of your ad siays tha same at $6.25 a word. Send your
request 0. PM Classifed, 224 W, 57t S0 Mew Yore, NY
D&,

MAKE 550,000 a ysar rebuilding discarded washers and
dryers, Starl in yow ¢an backyard, Complete details 512,95,
Milkgy Moare, 12 Soohl Lane, Rockipdgs, Fi. 32565,

THE POCKET SIZE CARPENTERS HELPER. Have on the
job for your building gueshors dozens of charts and over 100
pages ol reference data condensed in a pocket size noteboos,
Send 38.95 b A. 5, Wood, Box 430, Star Aoute 81, Liberty,
Maine 04548

CATALOGS

MAXAM quality products al discount prices. Catalog 53,00
[refundabie). BAK Doiributors, Box 381, Aubuen, Mich.,
48611

SMOKEY MOUNTAIN KNIFE WORKS nhas over one mil-
lon kreves and cutiery dems al wholssale proes, 5200 gats
yor our grand calalog by bt class mail The Knile Cataleg.
PO Box T14PM, Seviendlle, TH 37862

MILITARY VEHICLE books on WW2 and modern tanks,
JEEPS, military truchs. Huge sehecton, 51 ko 32 page cala-
log. Pomrayal Press, Box 1813-P, Bloombeld, N 07003,

OLD CAR FANS - subscrbe o HEMMINGS MOTOR
MEWS, workis lasgest old car mesheiplace. Hemmngs has
over 500 pages of ads sach manth, crammead with thousands
of phd cars for sale—plus parts, literature, resloration suppies
and mong. Cnly $16,75 far 12 giant issues. Bubscribe 1o the
‘binle’ of old car colfaciors today. Send 1o; Hemmings Maolor
Mews, Depl. 5018, Box 100, Benninglon, Varment 05201

200 MPG Carburetcrs. FACT or FRAUDT A Specal
Amport. Maw only $6.00. Special Repori, 304 San Miguel, 51
Chawias, MO, 63303, Monayback guasaniss.

INGEMIOUS METHOD, CARRY LOADS ON CAR TOP,
48 SURFACE, FOR INFORMATION PICTURE. CARTOP,
BOX 52-22T6M. MIAMI, FLORIDA 33152

HOW TO QUALIFY FOR FREE AUTO REPAIRS - Dwetaled
book anly 56.00. Thacker. Box 8326134, Richardson, Texas,
THOB3-2613

SPECIAL REPORT, Prevenbye Auto Mamnienanca on
Ammancan Cars. Send 52 00 to: AWM, P.O. Bax 53, Lancaster,
Oio 43130,

PTFE TREATMENT Coats Enging With Workd's Shippariest
Substanca!  Improves Performance! 510456, Teknol
Comporation, Box 22061, Denwer, Colorado 80222

ETOP Washing Gas. WMPROVE Perdormance, Cul Exhaus
Podulion. Warks on Cars, Truciks, Mabareycles, Tratior using
Slandard Carburators. Sirmple (o nstall, Easy 1o Oblmn Parte.

MOWER Deck. Tnmmer and Tiller Kas. Use Your Oid
Engina® Great Savings! Cataog $2.00 - Refundable. Blackkcs
Sarvice, Box 5, Blackkck, Ohio 43004

FREE CATALOG - BEST IN THE INDUSTRY

A COMPLETE CAMERA STORE IN A CATALOG
OME of the Woald's Greal Catalogs, and i 5 phoographe
Send to Porers Cemera Store, Ing., Box 628, Dept PM,
Cedar Falis, lowa 50813 lor your Free Cogy (LS. Daly), 112
labkoid size pages &ed with 4,000 tems many of them each-
sive and very unusual. Plus popular brand cameras, lanses,
Nash, etc., ol descount prices. Huge nveniony, 1asl senioe,
greal pAckaging. You must see i 18 believe i, Order your Frea
copy loday

FERSONALIZED GIFTS. FREE CATALOG. Wre:
Slanmar, AT2-IPMC Ninth, Furview, N 07022

MEW CATALOG: Naubcal Gifts for all cccasons and bud-
gels. Ramarcable savings ower retail prcas. Send 5.25: The
Mariner, Box TR1PM, Oid Lyme, CT 06371

DISTINCTIVE, Unqque Géis Cawmiog 5200, Sione Hadge
Markwling. Dept. 21, 787 Dry Branch Road, Somarset, KY
42501

SHOP fof gits by mail. Free calasog! DECEND, Lid., Box
20315, Rena, NV 89515

FREE Gacgel, gift calalog. Berkley House, BT New York
Marinshieg, WV 25401

Pasts §5.00. Send For Plans $5.00. C5 Eng., P.O. Box 207,
Hugo, M 55004

DON'T BUY A LEMONI| Save Time . . . Money . . . Contu
san wilh Easy to Lisa Chechkiists or Buying Used Auios.
Spnd 54,50 par packel io: Auto Buyer's Guide, 1824 Wesism
Ave._ Jackson, W 53037,

FREE AUTOMOTIVE SECURITY CATALOHME: Langest
selection svadable. Do-it-Younsell, Pagers, alasms, hood
locks, glass dedeciors. Aliow 4 weaks. immediate Delrery.
Send $1.00 Automotive Security Egupment, Dept. 2. P.O.
Box JE2, Plairiew, New Yark 11803

YOU can double your gas mileage, Detsds 51.00. WiN
Enterpriges LTD., Bax 1492, Campball, Calilarmsa 85008

LEAKY RADIATOR? Easy rapar kit 5200 Box 237,
Fhippin, Ark, 72834

INCREASE milnage S0 on your dhesel. Inlormatan $1.50,
Hahn, 315 Northeast 16, Owatonna, Mn, 55060

INCREASE MPG, PERFORMANCE, Stainkess Gasoline
Prenoeter 366,95, Check, Vise, Master, JK Sales, Weal
35613 Lisbon Rd., Oconomowos, W1 53086

MASTER KEYS TO CAR CARE: Slep-bry-Shép insiructions
pombinsd wilh sasy-io-totiow illusirations and disgrarm cover
18 araak af car cars. The sel o 13 individual lolder. conva-
nianily is m ghawe companmant. FL-1750-54.85. Send onder
1o Popular Mechanics. PO, Box 1014, Radio City Station,
e York, MY 10101

MIDGET CARS

AUTOMOBILES

SLASH gasoline cosls. Doving and mainlanance 1ech-
nigues. $3.75 Hamiton House, G444 Baach Bhd
Jacksomedle, Fla. 32216

KIDE Mini Molorhoma Plans! . . . Realkstic Pedal- Elscine
Dream' Wise: Authentech, Box 23807, Minneapolia, MN
h5422

{Continued on naxt page)



AUTO SUPPLIES & EQUIPMENT

IN 30 SECONDS Transier Tube Bamows Alr From Spane,
Inflates Vehicles Flal. Free Addilional Indoematon Write:
PERMASEAL, Box 2441F, Habesite, WY 11743

ALTERNATOR OGenealor Febuiding Book.  Price.
Hedelund Enginearing. Box 26024, Las Vegas, NV 83126

PARTS: Army Jeep and truck pasts. Spae Pas &
Equipmemt Co.. PO, Box 751, Leminglon, Kaniucky
405870751

INFPORT AUTO PARTS - Mew and Remanulactured at Bar-
gain Prices. Send £2.00 lor ealadog. State Year, Make & Mod-
el of Car. Same day serwce. Sech-A-Deal! Box 23621,
Rochester, MY, 14623

EMERGENCY TOW ROPE %w < 17 FL with STEEL
HODKS and durable bag for trunk storape. $9.95EA. DELIV-
ERED. M.C. Twine, P.O. Box 1647, Mownt Airy, N.C. 27030

MOTALOY Ring Vake Job Whie Doswng, Guarariesd
5980 o $17.50, postpad. Andris, Box 34081, San
Francisco, GA 84134, Dept. A

HALOGEN Spetiight, 50,000 Candle Power Peatable, Plugs
Into Lightar $11.95. M & M Spacualties, Box 1806, Farmingion,
MM, 67430

SHINE, PROTECT - without wax. Thres Year Money Back
Guarames!! Only §11.850uan. Astroshald Polsh, Box T8,
Vahalla, M.Y. 10585,

REVOLUTIONARY polarty theory 57.77 GRAVITY FIELD
GEMERATOR. Box 77M, Saamokawa, WA B8647-007T

SPACE VIDEOS LASEAPRINTS WALL MURALS Cata-
log §1.00 inchudes discount affer. MM Corporation-PM, Box
19907, Baitmare, MO 21211

SPACE Enfreprensurs. Oel your praject off the ground, let
us handie Mundana Detads (B03) 326-1065

HOVERCRAFT

HOVERCRAFT Plans All Sepas. Calalog §1.00. Uneversal
Hovarcrall, Box 281, Cordova, Winois 51242

AERC-CAR Amazng Hovercralt buill easily wilh ordnary
fpals. Lawnmowar engine porwer. Camies ona man plus. How-
wrs, lies loreard, backwand. Sideways over land snow wales
Complete  construclions  plans  and  brochure, 58085
Apio-Frojects, Box §5118PM, Clnton, New Jorsay QBA0S

PEGABUS: Hover ower falds, parking lots or any surlace
thal's Rl and hard in this aling maching. Build i yourselt for
abgut 5150 worth of phraotd and paint and an oid lasnmower
enging. The Pegasus has 8 7-FL D, and havers 107 aboee
tha ground. & gakon of reguar gas provsdes 3 howrs of Rpng
Wna. PL-1800 - $9,95: Sand Order To: Popular Mecharica,
P.0. Bax 1074, Radie City Stabon, New York, WY 10101

CBS, RADIO & HAM EQUIPMENT

POLICE Scanners, Baarcal. Regency. HPR. Box 19224,
Derwar. CO. BJ215.

CARPETS, top, shocks, suspension pans iod all cars 1935
1680, Free . Kanter Auto Products, T6F Manros,
Boonlon, MJ 07005, B00-526-1096.

SAVE GAS! TIRES! MONEY Mew Device moniors Ting
Preszyne - Frea Autamabive Repart - Ewowosd D309, Box
207, Claveland, NC 27013

CB MODIFICATIONS, Linsar Planbook. Hits §1 00 refund-
able. APS, PDB 263, Newport, Rl 02840, 401-B46-5627

FREE CB MODIFICATIONS calaleg' Frequencies, siders,
FM. lingars, books, repass. hegh-perlormance BCoBsSOfes.
CBCI, Box 315008, Phoenix, AT 85046,

AMATING Car Mop. Silicone trealed dry cleanes $8 .35 pre-
pasd. Satslacton quaranieed. Zeida, Box 65284, Washingtan,
O 20035,

FIRE YOUR MECHANIC! Inrxpansivie, accurals toal shmi-
nates need lor 510,000 scope. Owver one millon sold snce
1960, Free delads. Wiibe MOW! EVES, EBTD West 4Bih,
Holland, M| 48423

MOTORCYCLES. MOTORSCOOTERS &
SUPPLIES

GO Kars, Mmibiges, Alv's. Kis. Parls. Engnes. Lowes
Prices. Largest Sedection, T2 Page Catalog 5200, Rehund-
able. Kart World, Depl. C., 1488 Monioe Ave., Painésalie,
Dhio 44077

S48-Mini-Bike Kit, Go-Karls. Frames, Engines, Whedis
Clutches, Tires Including Moped Peets gnd Accessones
More Paris-Lower Prces. 1985 Wholesale Calabog-52.00.
Kars & Kis, P.O. Box 1038, Maywood. MJ OTE07

AVIATION, HANG GLIDING

HOBBY HWELICOPTER. “Choppy” Utralight Single-Seat
Helicopier, Simplied Construstian—Moloreycle Engine. Bro-
chure 53.00. Polynova, Box 8708, S5t Remd, Ouebec. Canada
JOL 200

BOOMERANGS—INCREDMBLE RETURNS! You can do
&, Excating® Order your FREE Catalog Now! Boomeranghan,
18061 N, 3rd., Monroe, LA 712074322

MASTER Gasde To Small Homehuwilt Hebcoplers 56 85
H-C Gunder Publishing, Box 50485, Midwesi Cry, OK 73140

ROBOTS

ROBOT DESHIN INFORMATION Free Brochure. The
Fobat Wherehouse, Dept-11, P.O. Box 720569, Houwsion, TX
TTara.

ELECTRONICS

ELECTROMNIC EAVESDROPPING DEVICES. SURVEIL-
LANCE AND COUNTERSURVEILLANCE. GIANT CATA-
LOG 51.00. HUNTEREX, Box 12922 WINSTON-SALEM,
NC 271172922,

GOVERNMENT Surplus recenvess, ransmillers, snoaper-
scoopers, pars. Calaksg 25c. Meshna Mahent, Mass.
01908

LASER and NIGHTVISION surplus. Free Calalog. Maredilh
Insirumants. 6517 Wesiova. Glandala, AZ BS30d

COMPUTERS & SOFTWARE

PERSOMALIZED DUSTCOYERS with Monogram. Free
Catalog. AC Maretmg, Box 2338, La Puenip, CA B1746

Ti-804A Software Hardware bargains. Hard 1o find itams.
Huge seleclion. Fas! Senace. Froe Catalog. Dynamic. Box
BO0, Hacksille, MY, 11801

STEREO, CASSETTE TAPES, ETC.

RECORD Clagnar— A-plus genanc sntsiatic record clean-
or Auid aflecad by & rajer supplier of record cleanar praducls.
Guaranieed. B oz. boltle only 54.95 posipasd. D-MAG Inc..
G746 Whate Or.. West Paim Beach, FL 33407

CABLE and Salelite Equipment. Wholesale Pnces. HMA
Sales, 221 East Camwiback #1, Phoenix, AZ 85012
802 293-0308.

BUILD Your Own Satellibe TV Recesving Systemn And Save!
Insinaction manuals, crourt boands, kils! Send siamped enve-
Tope for informabeon: XANDI, Box 25847, Dept, 28K, Tempe,
A7 BS2B2.

ENJOY SATELLITE TELEVISION. Save money with oy
guaraniesd, do-l-yoursed smenna planskits. Elecironic
knowladge not necassary. Sand §1.00 lor calalog or 58,95 for
“Cansumar Guide 10 Satelite Televsson.” GF1-36, Box 8108,
Messgula, MT 59807

SATELLITE Systems 5585, Information 51, Starlink,
2603-16M Arie, Huntsville, AL, 35805

SATELLITE TV Mame Brands - Low Cost Calalog 52.
Andarson Satelie TV, 1081 Woodlake, Lewmenceburg, Ky
40342

COMPLETE SATELLITE Tv SYSTEM UNDER 55007 52
{relumdatis) complate calnlog. Shadowisx, P.O. Bax 1520,
Faristall, Mo, E3348

HOME SATELLITE TELEVISION Wnolesals to the pubic.
Send 55.00 for catalog. Dealers Wanled, Wolgsale Satallte
Supply. Box 1044M.  Lake Oswegs. OR 97034
503-245-8335,

BATELLITE TELEVISION SYSTEMS, Wholesale prce cal-
alog. Send stamped envelope. Satellile Warahouse, ALD. 4,
Box 273, Clarks Summit, Pa. 18411,

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR DWHN - Travel Tradar - Fifth Wheeter - Malor-
home - Camper - Pakuy Cover - Plans - Patlemns - Kius -
Catalegy 51 - Ghen-L R-V's, B152PM Rosactarms, Box 758,
BedBower, CA 90706,

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS-PLAMS-PATTERNS-FRAME KITS - 200 De-
5igns - 401h year - 8 B0 - Piywoad - Fibenglass -Sted - POW-
ERBOATS - Crusers - Sportfishers - Houseboats - Hydro-
planes - Aunabouts [Canoes Kayaks) - SAILBOATS - Day-
sailers - Tralersaders - Mulbhulls - SUPPLIES - Epoxies -
Poiyesters - Cloth - Foam - CATALOGUE 5300 (Airmad
54005 (Boox Amalew Boabuildng $6.00) CLARKCRAFT,
16-P Agualane. Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS - Hundrads of designs -
Wood - Fibarglass - Steal - Sailboats - Powarboats - Canoes -
Kayaks - Aowboats - Duckboats - Dones - Housaboats. Sim-
pie. amateur-prowen methods Instruchans assure prolesson-
al repulle’ Huge 152-page cwlalsg 3300 (S4.00 Alrmal),
Includes Free Boalbwiding Supples” Getalog - Descour
Prices! - Fastanings - Fibevglass - Resins - Glues - Books.
Imvestigate Posyshield “Poxygrp’ wood epoxy system -
Maaual - 200 GLEN-L Mamna, 0152 Rosscrans. Box
TSEMP, Balilicaas. CTA 0706,

EVINRUDE - 1584 Bargains . . . all sizes . . 52.00 handling
.- - ool MoCulloch pants . ., Eiectra Maring, 510 Merrick
Road, Lynibrock, Mew York 11563

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

KUNG-FU Froe Lessons. Send $1.00 for Postage. MeLisa,
Bax 1755, Dept. PMBSI, Honolulu, Hawaii 36608

BIGGER, Mo Powarful Muscies - tasier!! Free Booklat!
Uniwersal, Box BES4A, Derod, Michigan 48240

DESIGN Build Arplanas, Hang Gliders, Simpifed Publica.
tions. Brochure 208 MoCoy Aircrall, 12820 5. Figueros, Los
Angaies, CA S00E1.

PROPELLERS For Arboats, Howarcrall, Ulrahights, Air-
. prafl, Catalog $2.00, Arrowprop-PM, Mesker, Oklahoms
T4B5E

SPACE & ASTROMNALUTS

NASA smblems, toys, gifts, colleclibles. Catalog 5135,
Aelundable Cotecior Trends, Bex 361, Daylon, Ohic
45400

THOUSANDS OF OLDIES! Haro-1o-fnd 45¢pm hit reconds
{rom the ias1 40 years ncluding pop. couwniry, rock, and soul.
Send $2.00 for catalog to- American Pie, P.O. Box BE455,
Dwopt. PM, Los Angeles, CA 90068

TV & VIDEO EQUIPMENT
WOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION AEGUIRES STATION
AUTHORIZATION.

CABLE TV EQUIPMENT. Jermoid, Hamhin, Zanib-—many
olhars. Fastory LUnits Lowes? Dealer Prices. Complals illus-
frated calalog, 52.00. Pacifc Cable Co., nc., 732514 Reseda
Bivd,, Depl, 104, Aeseda, CA 91335, B18 T16-5314

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 malds 25 shapes.
Carmen s, Box 220PM, West Nawion, PA, 15089

BATTERY REBUILDING SCHOOL

BATTERY Ragtuilding And Aeconddioning. Inlormaton
Free, Sun Baflery, 10415 98, Sebring, Florida 33870

{Continued on next page)
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SOLAR & ALTERMATE ENERGY

EMNGINES For Mowers, Tillers, Ete. Frae Discoun] Catalog
Engines, 166PM, Ashiand, MO 65010,

SKID-Laaser Aeplacernen engnas and pans. Save. (812}
338 5404

WIND glecincity. easy insiallation, faciory diresdt savings.
Whartwined, 207" E. Supanod, Duluth, Mnnesols SE802.

FREE HYDROGEN FUEL and Oxypen Geraraior uses
Water and Scdar Cells. Plars and Kit $12.00. Prare Power,
Box 821, Edmonion, Alberta, T6H OLD, Canada

TOOLS FOR SALE

MAKITA ELECTRIC TOOLS Save 20r-40% Send 53.00
Cataing, Handling (Aelundable) Crect Tool Sales, P.O. Bax
A Alan, Kenbucky 41601

TOOLS Gakwe. Whalesale Prices. Free Catalog. 214
Broadway. Mewburgh, New York 12550

UPHOLSTERY SEWING MACHINES

UPHOLBTERY Sewing Machines with Walkking Feet, com-
plete regdy b0 use—only $498.00. Thompson Model PAW200-
AVAILABLE FROM YOUR LOCAL DEALER, o order direct.
(Master Charge-Visa), Datho Mg, Inc., PO Bax 12910,
Lubback, Texgs TI52-—Phane: (806) T44-8774

MACHINERY, TOOLS & SUPPLIES

4" METAL Cutling Lathe $104.50 Tasg. 15048 Prootor
II"HhBlr\' Ca 81748

STEEL. Ayminem, Hrass—Shewl. Bar, Shop Supplas
Prans. Writa: CEl RR1, Box 163, Carnercn, IL 81423

BEST Pricas, Woodworkers Macheery Catalog, Free
MckKilgan, PMCAS, Johnson City, MY, 13790

“SHARPENERS REPORT" Monthly Mewsletter. Sharpen-
ing Guadwebook, Angle Wall Char, Frés datils  Shog
Company. Dept PM3, P.O. 22560, Minneapalia, MN 55422

SILVD Hardware, 188-page Hand & Power Tool Catalag
51 PM-5-8, 5301 Tacony 51.. Philadelghia, PA 18137-2389

BANDSAW BLADES, Any Swee. Free lleratlwe. King Saw,
6541 Tadewater Drve, Moros, Vegine 23509

SHEETM Brakas Plans. Johnaen Indusines, Bax 3152,
L migsion, CO 80161

HOW to buiid big-throat bandsaw from bacycie whesdis
Plans $10.00. ES&P, 20 Rawson Siresl, Bosign, MA
02125

SOLAR Haal, efiicient, simple, insxpenssve. plans $5.00.
Box BEDS, Toleda, Ohio 43623,

HOME CRAFTSMAN

LARGE salsction of plans. Furniture designs. loom. spn-
ning whaesl, clocks, dollhouses, crifias, oys, alphabets, bed
housss, weathervanes, kibea and more Calalosg 50¢.
Craltplens Co.. Rogers, Minnescta 55374

MAKE PYC PIPE FURNITURE. Many proven plans. Profit-
abse home business. FREE detais. JAL Casual Fumiture, Box
208, Tewhksbury, MA. 01878

WOODWORKERS, Hobbyists, 1886 catalog contgining
Cnar Cane, Wooden Wheels. Lamp Pars, Tools, Finishing
Materipts, Hardware. Plans, eic. Send 51.00 %o Barap
Specialtes. PMEES, Bollows, Franidon, MI 49635

CATALOG FULL-SIZE FURNITURE PLANS - 5200,
Retunded with frs? order, Tradiional, Early Amancan, over
180! Fumiture Desgns, 1425 Sherman, Depl. CP-85,
Evanstan, IL 80201 .

WOODEN Toy Parls and Patterns, Fun Wiath Waod Catalog
%100, Howard Co., Dept. PM, Bax 442, Mew Albany. iN
47150

FAVORITE WOOD TOYS. Pattarns, Parts. Wheels, Cala-
log 1. Tows And Joys, Box 628M, Lyndan. Wash. SB264

WOOD, WOODWORKING

BUILD 24" or 30" Bandssw Cheaper From Accessibile
Paris. Delads $1.00, Bluegorinis $8.85. Avera, P.O. Bax 1144,
Sharon HIll, PA 18078

WOODWORKER'S supplies calalog! . Hundreds ve-
neers, ioymaking. buming squares, carving blocks, haed-
woids, pattarns, books, cane, dowels, pegs, spindles, mone!
Bargasn oflers incluted. Sand $1.00. Morgan, POTM25-D,
1123 Bargsiown, Louisville, Kentucky 40204

FREE CATOLOG, Woodworking Supplies. Odd Bal
Supply, Bex 133, Nodh ARlebare, MA. 02761

WOODEN Toy Plans, Catalog §1.00, Frea Plan With First
Owdar, Toycrafl, &01-PAE East Main, Waynasboro, PA
17288

WOODWORKERS catslog. Send 51.00. Ged 52,00 des-
cound carificate. 2000 speciaity products. Hardwoods.
venewr, iools, hardware. Plans, Constantine, 20514
Emgichester Road, Bronx, NY 10481

WOODWORKERS and Hardware Bargain’s (Calalog En
close Stamp). Aoses. 184A Wirtar St., Waeston, MA 02193

BEAUTIFUL JAPANESE SOAKING TUB! Retax in
authentc soaking lub. Easy plans $5.00, Calalog §1.00,
SASE. J. Tucker, 9832 Flower 51 242, Delliowsr, Ca
0706

CABINETMAKER'S SECRET Wood putty that iakes siain,
$4.85 + 5100 postage. Xylo-Tech, Box 508, Geraham, TK
TEDAE

FREE Phote Inforrmation - Leasure Coundry” PORCH GLID-
ER Handsoma Styling Unigua Rock Glide Suespansion. SASE:
Budget. 116 Pidge, Rome, MY 13440

UNFINISHED piclure rame mouldng. Faciony closeout.
5irts discound, 200 styles. Wnle: Japs. 128-PF Saventh Morth,
Hopking. MN 55343

WORLD'S LARGEST CATALOO?T Thiee pounds 704
pages. Evary Toold, Suppey, Machine Imaginable $5.00
Relundabie. McKilsgan, PM-3-85 Johnson City, New York
13750

HARDWARE CATALOG 5100 Rahurdabis with firg! onder,
Thie Bever's, P.O. Box 12, Wikls Point, Texas 75188

CEDAR DUTHOUBE, Dispensas Toilel Paper, Plans 53.00
SASE. Secomb, BOBES E, 26, Rhodadandnn, Dna. 97040

WOOD Lathe owners, Create 42° Giant Muicracker, $8.50
{ar plans from PLANE AND FANCY CO., Box 202, Cambridge
Ciity, IN 47327

CRAFTSMEN Wa supporied cursalves hwo yaars doing
craft shows. Full size plans and instructions B bes! saflng
wood ilems. 55,00 Woodworking, PO, Box 488, Kingsbury,
TH TBEIE

WOODCRAFT PATTERNS, Windmils. Wishing Wealls, Bad
Houses, Feeders, Flying Duck, Preasant. Ouldoor Plamers,
Calaleg $1.00. Crafters. 11840 US. 27 Norih, Devvin,
Michigan 48820,

WOOD Doll Housa for Barbies . .. sturdy. 4 H. rall, 8
roams!!? Precut kit only $46.50'" Sand $5.95 for do-it-yoursell
paftern or 2 stemps for free details. Dream House PMA, 414
Femwood, Hyrum, UT 64318, Satsfacton Guararntesd|

L.A'I‘HE&. blls, Tools Many manufacturers, Blue Fhogll.
Bow 536V, Hurncane. WV 25526, 1-800-872-5500.
1-RA2 538 Catalog %1.00

SMALL FOUMDRY Fumaces, Supples. Free |derature
Pyrasmit Products, 3736 South 7ih Avenue, Phosnix, Arizona
A5DE1

ENERGY SAVING

CONYERT Your Femace To Hi-Enerngy: Pesulis §1.00
With Plans 58 00; SA5E. Tolle, POE 308, Aolla, MO 65401

SAVE o M. Cookng Bills, Plans, wit, 51188, CAE
Systems, Box 10356, Scoftsdale, Az, BSET
S0OLAR, GREENHOUSE, AND EMERGY BAVING

PRODUCTS CATALOG!

COMPLETE systerns, companents. Features famaus Sun-
Lite® products. B4 pages. Order fram one expert Sowoe.
Amenca s lvges energy saving mail onder houss! $1.00 ppd
Solar Components Comoration, Deptl. M, P.O. Box 237,
Manchester, NH 03105,

CUT COOLMNG COSTS up 1o 35°: wilh a system that really
wores, Proven, ng special shills required. Matenals kess than
30,00 average house. Inslall one aflemoon. $15.00 Tor sys-
lem and matenal s BEy Skagos, Box 54372, Pearl, M3
X2na

HOW TO SAVE HEATING COSTS and HUMIDIFY HOME!
Using Electrc Dryer. Aulomatic, Even Distribution. Build far
undes §50.00! Plans $9.00.—SASE lor drea information.
Witsonworks, G803 40ih 51 Nonbeeesl. Gag Harbor, W4
A3

BULBS LAST 8 YEARS WITH THE CUP. UL approved
Used in ipading hatels, resors, restaurants, 582.00 dozen
Details Edwards Assocaes, PO Box 57121M, Philadeiphia,
Pa 1911

180 POPULAR MECHANICS

WATERBEDS and bedroom lumibure catalog of plans,
3275 Ower 50 beaublul sewectons' Kraemer Furnione
Desgna, PO Box 33, 1350 Main St Plain, Wi, 53577

TOY CAR PLANS: 50 profile cars, $4.00. MTD Co . Box 58,
Summedeld, N.C. 27358

KNOCK HOCKEY GAME Fun for all ages, Easy 1o buld,
Plans 53200, Davwey's Woodan Toys, PO Box 161, New
Kingstown, PA 17072

LEARN WOODCARVING. Maxe decoys. Whitle. Catalog
5$1.00 {refundabla). Sivecdase PMS09. Box 530056, Morcross,
Geoegin 30093

OVER 75 FULL SIZE PATTERANS! Creale proftable wood-
&n gila, toys, housahold accessanes, PLUS “Shop Secrels”.
Orily $6.00. Accents (P-95). Box 262, Damvess, MA 01923

PERSOMNALIZED TOY PLANS . . .. PROFITABLE!. Cal-
alog $1.00. Aefurdable. Philkps. Box 5180, Mt. Pleasand, MG
24

LATHE Munalure wing poblels. From Exots ‘Wood! “For
Puctorial Instructions. Send $5.00 lo: Woodialk, Box 7116,
Rentan, Washingion G8057

COMPLETE WATERBED PLANE - all sqes. 56.85
Fletstion Faciory, Z247 Wiynnewood, Lousville, KY 403322,

PLANS, BLUEPRINTS, PROJECTS

BOX Type RABBIT TRAP, Easy To Build, Plans 34.00.
P.O. Box 264, Hazel Crest, |L 80429,

CHILDRENS Playground Designs. Busld B Yoursall And
Save Money. Send 51,00 For Brachure To: PLAYTIME
DESIGNS, P.0. Box 5854, Dept. B, Balingham, WA 98227

WORLDS besi swing & gym sel. Build from standard lum-
ber. Send SASE 1o: Specal Hame Products, PMS 11954
Marth Magn, Randoiph, Ma 02368

POPULAR MECHANICS TOOL CHEST. Compact, made
froem chesry wood. For handling ease, £'s actually two boxes,
Organized compartmants for sasy access. Expart construc-
lion protects iools fom st Includes plan for aolly. Send o
Plan PL-1T46 + 54.75 1o Popular Mechamss, Box 1014,
Radic Cy S51a., New Yok, MY 10101

LOG CABINS & “A” FRAMES

ANTIQUE fumiture plans reproduced chippendale olhers
52 00 SASE brochwe. HRB Desgns, P.O. Box 90733, San
Chego, Ca. 82108

DHISHWASHER RUST FILM removed ke magic ' Talaasa
Kit™ 37.25 plus 51.25 handling. Check-Monay Orndar. Pation
Bros., 200 Empira, Bentan Harbos, M 490022

BATTERY CLOCK MOVEMENTS. Below wholesale
praces. Best Cuality Catalog $1.00 (refuncabie). Yankes, Box
26, Thompaon. Cannectcut 06277

DOLL CRADLE -- 15 a reproducton ol an 1Bth cenlury
cradie. Chrs is handerated of mefiow pine with varmish linsh,
Ay Ml girl wall enjoy playsng with this beautihul cradie. {105
= 22'%47) plana and maberial hst, (PL-1820-33.95). Send order
to. Popusar Machamcs, PO, Box 1014, Ratho City Stabon,
Mew York, NY 10001

BUILD YOUR OWN CORDWOOD CABIN. Plans, Guaan-
I ingtruclions. Low cost 3-bedroom home. Sand 51.00 lor
valuable Wustrated brochure. Ontario Unimited, Dept. B0OD,
P.O. Bax 2025, Syracuse, Mew Yark 13220

RECONDITHONED Cabin Build:ng Tools! Catatog $2.00 (re-
tundabie). TIMELESS TOOLS, Daaon, b 45822

FOR THE HOME

FAEE VALUABLE REPORT, 'Home Burglar Prolachon
WSI Systems. Box 32303, Charlptte, M. C. 28232

WEATHERVANES: Color Catalog 52,00 Good Diretlions,
Dapl. PM, 24 Ardmore Road, Slamion, CT 08902

{Continued on next page)




FOR THE HOME
from

ATTENTION HOME BUYERS! Easy to usa House Inspec-
ton Checklist devalopad by archéecthouse inspector. Save
money! Deteci hedden costs befors you buy 53495
Housechecker, 1907 Maplsieal Ct, Lake Oswego, Ore
S04

HOME BUYERS BEWARE: Hidden wriold problams can
st thausandd il unkncwn, We'll shaw you whal bo look for.
Gend $1.00 cash with slamped ermvelope. FE. Rodzwe
Assoc., DesgrnerBuwider. PO, Box 208, Jamison, Pa.
18828

HOME BUILDING & REMODELING

HOW TO BUILD YOUR OWN HOUSE without schooling.
Gabsfaction guaranteed. Free  informahon.  Holdes
Construction Company, Aowe 1. Box 73, Walmul Rxige. AR

T2476

PLASTICS

CYPRESS CLOCKS Do-it-Yoursell Calalog And Instruc.
wons Free; Cuanr Movements, Cypress Slabs, Resin'
Cypress Comer. 5123 150 5. E.. Bracenton, Fla. 34203

2003 Catmbogs lsted. Sounces for Arything! 54 85,
Dwrectory, Box 924520, Attania, Georgia 30314

WATERPROOFING - Complele detals. Sop loaky base
manls PERMANENTLY. 5500 Box 1647, Lerox, Ma
01240

BARBECUE WITH WOOD And Taste The Differance - S
Plans - Williams Producls Inc., 1279E Waest Siowell Road,
Santa Mana, CA 93454

GLANT SCREEN TV licar model projecior plans FREE with
purchase of lube-mounled lens lor only 52885 + 5300
$45 00 vaiue. Save cusiomars E2000. Budd from '2” phywood.
S-loof screen. MEGA, 4940-T3rd Ave N, Pinellas Park, FL
A3IBAS. MC-V 1-813-544-1548

SCAFFOLDING plans & xils. Busd from standard lumber.
Send SASE to; Special Home Products, PMES 11854 Mordh
Main, Randolph. ka (2368

CASTOLITE Liguid Plastics. Crystal chear, colors. For casl-
ing, embedding, coating, Mberglassang; in industry, laboraso-
rias, craft work, Reproduce your with gur mokt mate-
rials. Catalog 52 00. CASTOLITE, Depl. B5LPM, Box 31,
Woadstack, II. 50088

AlIR CONDITIONING

TRANE'G.E. Central hame heabting 8 A'C aguipment. Com:
plete Do-i-Yoursett * hllg. warranty. Mail Order Hot-
ling: 1-800-445-3233 n L. 31 2-640-6300

DO IT YOURSELF

1400 Catalogs listed and Described. Sources for Every-
thing Imaginabile 5$4.00. Masieriog, Box 878-F, Fasfax CA
B30

ARTS, CRAFTS, SUPPLIES

FREE| Weorld's Leading Movelly Catalog. 1600 Jowes,
Triciks, Scwnce, Sports, Hobbwes, Johngon-Smsh, C-6013, My,
Charmens, Mi 48047

HOBBIES & COLLECTIONS

MAZI & Histarical Milnary Collectibles. FREE catalog. HMA,
Box 1806FS, Latayetie, CA 945439,

MAZ war souwanirs, FREE illustrated catalog. Delta, Box
AZ24PSE, Honoluly, Harwas 56820

TOY SOLDIER MOLDS plus Chess, Medieval, Famasy 25
MaA. For hobbyesis, coliectors. Fun snd predil® Rush £1.00 (re-
fundable). Castngs, P.O. Box 3482-PM, Longwood, FL
32779,

MILITTARY Medals Catalogue 502 Yearly Subscrphbion
£4.50. Varnon, Box 1387PM, Bakdwin, NY 11510

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Frea Catalog Ountes. Aush Skeich, Stadn, 81P Jame, M.Y.C.
10014 [212) 829-2293.

STAINED GLASS SUPPLIES Complete Catalog 52.00 (re-
fumdabie). Sunshine Glassworks, 3690 Harem, Dept CT
Buffalo, NY 14215

PICTURE FRAMES METAL AND WOOD BUY DIRECT
FREE CATALOG: AMERICAN FRAME, 1340 TOMAHAWN,
MAUMEE, OHID 23537

CLOCK WORKS. Wood clock blanks, rackhaund supplhas.,
bed buckles, cut glones, elc. Wholesale catalog 26¢. Elcxe
Coip., BOG'2 10th Sareel. Wheattand. Wiyorning 82201

“GETTIMG Started in Staned Glass” §1.00 Whittamore,
Box 2085T, Hanower, Mass. 02336

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM 5100, CORAN-SHOLES INDUSTRIES, 500 E.
SECOND, BOSTOM, MA 02127,

ELECTROPLATING. Complete amalsur's lextbook. AN
medals Eleciroplate metalbc nonmetalls dems 511.85. Detals
free. Tropic, Box 85-P3, Palm Bay. Fionda 32905,

INSTANT SIDEWALK - $15 buys 15" - 18° round or squane
Poly steppingsiones. (alsc 127 sizes). Dealers wanied. Freo
sample. PATRICO, Dvawer 2PM, Francs, OK 74844,

VIDED cassaties hor the novice o expenenced handyman,
Step by step narated inslructions. Send $2.00 [refundable)
for information. Video Crafs. P.O. Box 687, W. Jondan, Liah
B40E4

PROJECTION TV ... Conver youwr TV io proact 7 Foat
jpacture . . . Results comparable to §2,500 projeciors . . . Tolal
Cost less than 530.00 . . . PLANS AND 8 LENS 518.95
Mustraled indcernation, FREE. Macrocoma-Ba, Washington
Crogsing, Pennsybvania 18877 Credécand Orders 24HRAS.
(215} T36-3878.

APPLIANCE REFAIR GLIDE Thes new guide shows you
howw b repair anything. Toasters 10 vBCuUm ClEmnar, sven
datails about winng and basic slectnicly, plus instrucbons,
Husirahons and troubée charts. Send $4.95 1o Artia's
Gl House, 624 Sheffiald Rd., Aubwem Hills, Mi. 48057

BUILD yoursell saw sharpareny machane, Fres mlormalion,
Box 6004, San Bemardno, CA 82412

FREE detmiz on gusde to viyl looang. Tile, indaid, and
shest goods. Leam the advantages and dsadvaniages.
Zieglar Enterpnsa, Inc., 2225 Teol Ave,. Lansing, Mi 48510,

CHAIR CANIMG SUPPLIES - Cana Rush Resd Splnt
Toos, Instructions Free. Send §1.00 (Refundable) for Catalog
To: Mewpord Cane, 630 Bosion Neck Rd., Wickiod, RI
a5z,

MOBILE HOME Set up and mastance Repert, Wrile: Lasry
My, 1601 2nd Ave., Berwick, PA 18803

BELT BUCKLES ior coins or slones, spacialty buckles,
pewainy mountings, cul stones, clock works, Wholesale cati:
log 2% Ewafte Corp, B06%: 10h Streef, Whestland,
Wyoming B2201

SOLAR SPACE PAMNEL - SAVE UP TO 54,000.00! Easy
and complete direclions with diagrams lor buildng mnd install-
irlg your own Solar Pangl. 511 585 Postage Paed. Keane Co..
P.C. Box 6236, Boese, ldaho 83703

LEATHERCRAFT supplas catalng, tools. $2.00 [Retund-
abde.) Crafier, Tom Bean, Te. TH4B2-07TTE.

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money®! Free booklet'” Carloons,
Box 406144, Detron, Michigan 48240

MODERM Cartooning taught by mail. Wnde lowr free bro-
chure. Canoonerama, Box 263-92, Brandprd, Conn. 06405

35 LESSOM carooning course. Cartoonisis Magazine,
both B5.00, Mardman Box 30387, Lincoln, MNebrasks
B8503-038T7

SGM PAINTING —Easy method. Frese catalogs. Kaulmann
Comparry, Centertown, Missow) 65023

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE Lt to Sariouws Collectors. 30,000 indian Aritachs,
Pols, Spears, Axes, Slate, Beatswork. Caddo Trading, Bos
668, Mwireesboro, AR 71858

INDIAN Artifacts It S0¢. Arrowheads 52000 Dozen. den-
tilication Gude 38.94 pp, Secnsis, Dearfisld, Mo, B4T41

PRIMITIVE ARTS & CRAFTE Amazon indian Biowguns,
atc. Also a Vanely ol Naiwe & Widlile Books. Free Catalog -
FREE GIFT w first ordar. Sun City Speciattes. P.0. Box 5085,
Sun City Center, Fla, 33871

STAMP COLLECTING

50 YEARS Oid fifteen differenl United States. ower fifty
years old—25¢ with approvals, Jaxon, Box C11-P, New
Rochabe, Mew York 10804

2,000,000 stamps. 150 couniries, 2¢ each. Baiden, Box
4148, Dearborn, 48126

ON APPROVAL QUALITY foremgn simmps— reasonabis
prices. Isham McConnall, Box 47, Bediped, MA 01730

FREE| Big Bargain Catalog - New Edion listing housands
ol bargaing intluding U.5. 8 B N.A. stamps, pachets, albuwms,
BCoBsEoEs and Supphes. Also ling stamps from ow approval
marvice. Buy only what you hlva. Refurn balance promptiy!
Thank you. Jamestown Stamp Co. Depl ESSPM,
Jamastown, NY 14701

101 Lage Piclonals 50c whan requeskng workdwide
approvals. Benad, P.O. Box 210244, Dallag, TX 75211,

UNITED Matans 3 Complate Miml Sets 25¢, Approvals,
Cornetta, POB 1508:M, Lake Placid, Flonda 33852

MODELS, MODELS SUPPLIES

RANIO CONTROL - Airplanaes, Boats, Halicopters. Sup-
phes. Big Dmecunl Catalog 5500 (Aalundable). Medelsrs
Suppily. Box T185, Monigomeny_ AL 36107

“WORKING STEAM MODELS" Xil. ready Iown. Tractors,
Locomatives, Limousing, Aoadsier, Truck, Engne. Sieam
Boak 5455 Colored Cincuar, Pricas 51 .00 relundadle arder.
Lasge discounts, Diamand Emterprises, Dept PMA, Box 517,
Alpuandnm Bay, MY 13607, Phone: 613-475-1771

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

COLOR PUTZZILE 550 Pwce Quality Jigsaw Puzzie. Gears,
Sprockets, Belis, Shals Eic. Money Back Guarantes 5805
SIC Inc., P.O. Box 327, Easl Rockaway, NY 11518

CHILD-POWERED DIGGER: Here s an slaal praject far the
craltsman wiha wants 10 buitd &n excaplicnal toy ior his young-
sted. The dagger works beautiluly and provides hows of fun
ard gxercise lor @5 proud young cwner. Plans and mabarial
list. PL-1BZ2-54 95, Send arder 1o; Popular Mechanics, P.O.
Box 1014, Radw City Sation, New York, NY 10101

MAGIC TRICKS, JOKES,
VENTRILOOQLHSM

BREATHTAKING Beautifl. 50 Difterert mini Monsco pic-
forials commemoratives only 51.50 with mint complede sel
approvals. Pagoda, Box 132P, Sadney, Ohio 45365,

FREE - U. 5. Desconmnt Catalogue. Shelon, Box 5478, Marth
Miami, Fla. 33161,

WORLD Wide mourried in books on approval 2e
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, M.¥. 19435

BARGAIN 100 Worki-wide Stamps 25¢. Qualty Approvass.
R. Parker, Box 143, Wesl Bropafiek, MA 01585

FREE Surprise Collaction with approvals, Gould, Box 2130,
Pelaluma, CA 94853

100 Delferent U.5. 25¢, Approvals. Bracley, Box 425P,
Medioihuan, WA 23113

OME! Twa'! Thvea! Cert Stamp Approvals! Aegardiess Cal-
alog. Kioster, 4164 52nd, San Diego, CA. 52105

FREE Gift Wih Firgl Purchase, U5 Approvais And Wanl
List Sarvice, 20¢ for Handing, Tha Slamp Bouligue, P.0. Bax
456, Madisan, N.J. 07940

50 AUSSIA 25¢ Waorldwide Agprovals Benel, 2304
Hancock %59, Avshn. Texas TB7SHE

LEARN VENTRILOGUISM! Guarareed Instruction, Bup.
phes, DUMMIES. Information Froe! Masher, Box 420-PM,
Liftbatan, Coforado 80160,

{Continued on next page)
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STAMP COLLECTING
iContinuad from preceding page)

FRAEE SUBSCRPFTION— Rare Stamg Mews. JKI, Box
FrEPM, Onent, MY, 11857

4 FOREMIM SETS only 10e. Approvals. A.G. Sales, Box
1065-M, Jamaica, N.Y. 11431

REQUEST our approvils snd recene Irée qit. Spanly your
interests. Emkay, P.O. Box 302, Delta, BC. V4K 3¥3.
Canada.

ISRAEL 15 Diterand 10e Agprovals, Sam Charen, Box
866, Defray Beach, Figrida 33444

WORLDWIDE 100 Different Beauties. 25¢. Appravals. J.0.
Michasl, PO Box 2273, Maninez, CA 24553

50 WORLDWIDE FREE, WITH APPROVALS. Carmen,
Bax 6148, San Males, TA 94403

FREE 100 Canada with rsguest of Warkd Wide approvals
Briner's, P.O. Box 5807, San Mateo, Cal, B4402

U, six commamorative plate biocks or 30 ment commeém-
oralives 51.00! Approvals. Gordon Davison, Canlootoss, HH
03z

35 DIFFERENT Oid U35 PFevenue Stamps §1.00
Winchester Stamps, Box 3582, Mansfeld, Oho 44907

FREE Canada descount price st 1584 supplemimis singles
5249 blocks 5349 Kens, Box AX14, Revelstoke. B.C
Canada VOE - 250

50 DIFFERENT O UL 5. between 1861 and 1835 - 51.00.
Ed Rouwsh, 423 Shepard, Manshald, Ohio 44507,

100 LARGE TOPICAL STAMPS 28¢. When requestng
approvals. J.C. Perce, POB 3041, Winchesiin, Virgaid
260

"WHOLESALE" L) 5. — Foresgn Pocelis! and catalog Frieg!
Ewgrything Guaranteed. No Approvals. Schnedar, Bax 1240,
Grand Rapds, Michagan 48501

VIOLIN, GUITAR, etc., making malerials, accessories,
books, Calslog, 51.00. miemnatonal Luthiers Supply, Boa
580097, Tulsa, DK 74158

UNIVERSITY DEGREES By Mail. Accrodited Bachelons,
Masters, PhD's. Free Facts Fewsaled. Carsers-PWME, Box
ATDBBE, Tulsa, OK T4147.

INTERHATIONAL YIOLIN COMPANY, Catalog lor insru-
rranl makers, repairers Imponed onswood, tools, varmishas,
pans. ArcASsones, stivigs, cases. European msiuments,
bows. Assemicls yoursed violin and gustar kits. Catalog $1.00
includas 10% dscount canilicats. Dept. GU. 40268 W
Behvedens Ave., Baftmore, Md. 21215

ELECTRIFY Player Pianos, Pump Organs Qusckly. Inex
parsvedy with Lae Silent Suction Unis. Wrile: Lea Musac, P.O.
Box 306F, Culver, Oregon 87734

ACCORDION Top Brands, carddwax, Buy Direct. Tremaen:
dous Dhacourds. Trades acospted. Frée brochure, P,
Accoedion-C-Fama, 16 Weast 15t Streel, Mew York, NY
10011

DEGREE Studies Off Campus Law schood. Juasly for GA
Bar. Bachalce's, master's. doctorale in business. anginesning,
heakh sanica ment and publc adminesiration. Pre-
pare for GPA, CMA. CFA and CIA exams. In gngingening,
E.LT. mnd P.E. gxams, Crodil for wink experience. Southland
Univarsity, 35 Mo Craig Ave., Depl, MEJ, Pasagena, CA
41107, MNabanal kgrmaban Line 818-Th5-5558.

PIAMO TUMING PAYS - Piano lureng - Electronic organ
servicing. Leamed sasdy at home. Frea bookled. Niles Bryart
School, P.O. Box 20153, Sacramento, CA BS820

LOCKSMITHIMG, Universal School of Master,
Corespondence and Shop Traning. Box  214852PM,
Sacramanto, CA 55821

PLAY Guitar Mow. Over 100 chords &l a glance. Afractive
poster. §300. Chords, Box X6, Wake Village, Texas
7550

INSTRUMENT Kits! Build Appalachian and hammare:d dui-

cimers, bamos. mandaling; sven harps, harpsichords. Froe
Cotwicg. PM Hughes, 4418 Wesl Collax, Denver, CO 80204

SUPER-INTELLIGEMNCE Amazing method sent Freal
EDEMP, Box 1462, Glendora, CA 21740

BECOME a apeciahsl iechnicsan. FREE calalegue Oe-
seribas 200 dfMarenl corespondenca countes. Gramon
Institute. 2834 Adelside Street West Toromio, Canada.
1-800-268-1121.

HUGE SELECTION Guitar Strings, Musical Acceasongs
Calatog 52.00. Super-Save Mus:c, Box Guid, Morganan, Norh
Carling 28655

SELF IMPROVEMENT

INFLUEMCE Pecple, Win Friends Leam in hours, send
5598 Busenass Brokar Entarprise, Boa 11188, Rochesier,
WY 14511

FREE CATALOG, Salf Help Books. Colony Howse, 10755
Misathien Pi., Richmand, Va, 23238

EDUCATION & INSTRUCTIONS

LOCKSMITHING. Free book. Locksmithing Instiule, Dept,
310-035, Limie Falis, MJ 0T424

COINS, TOKENS, CURRENCY

OLD United Statas Whaa! Pernies. 4 Dilerant 252 Witk
Approvals. Fogers, Bax 2007, Sparks. Mevads 89432

ELECTRICIAN. Lean al hame in spam tima with no pravi-
ous eapergnce. insladabon, manienance, construction, ighl-
ing. heating. air conditioning apphicalions. Get free facts
Wrile. ICS Elachicaan Sehool, Dept. PBCES, Seranton,
Panngylvansa 18515

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S Finesl Producls At Natonaly known
low prices from a small town dealer you can trust, Free Cata-
log. Morman s, 3602 South Wesinedge, Kalamazoo, Michigan
49008 Since 1957

MADE public lor the firs! ime, How 1o insiruclions on pra
senving phatographs and documents n ceramic bile, with sam-
plirs 35.00. Clyde E. Gray Studics, P.O. Box 886, Woodwlle,
Texas 75979

CAR CLUBS

FIERT CLUB- Many bemsfts. Free inlofmason' 301
Pennmglon-Lawrencevibe, Tramon, ) 08638

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanied, Fres Recording Publshing,
Brosdway Music Productions, Box T438PM, Sarasats, FL
HsTs

FREE SOMGWRITING SUCCESS BOOK! Top Records,
Box 23505FM, Nashvitle, TN. 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

BELL'S BUILDING MAINTEMANMCE SCHOOL. Detais.
PO Box 17085, Wansas City, MO 64132

TYPEWRITER Ropar &l home Mocdymakeg cimser
T:l'DE"llrlE" nat., 147A Ciooks, Pataron, NJ 07503

LEARN Sewing Machine repairing. A probtable Trade. Easy
to learn. Free details. Sewsng Center, 187 FR, Rocheie, GA
nore.

BE A PARALEGAL-Handke your gwn iagal atlass. Accred-
ibed Alkwney Instruction. Home Study, FREE CATALOG,
Southvem Carear Mssiule, Drvwer 35PM-2158. Boca Aaton,
FL 33427. ({305) 188-3522

“JET'GAS TURBINE CAREERS!™ Hangstudy
cowEas — thecry, manbensnca, overhaul — Established
1057, AMERICAN JET SCHOOL, Depaniment PM-3, Darby,
Montana 59829, (406) 3452100

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
cost. Inlarmaton FREE. Call tol free 1-800-228- 5800 or write:
American Schood, Depd. =30045, 850 E. S8k 8t., Chicagas, iL
BOGIT

UNIVERSITY DEGREES BY MAIL! Accredited Bachelors,
Masters, Ph.D.5.. Free reveakng datails. Counseling, Box
W T-PWS, Tusim, Calilornia 52680

PANDOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Caladog of “How-To" books, 32 0 {relundable). Vestal Press,
Vestal 19, Mew York 13850,

MUSICAL Sews - Sewce 1921, Detaks, Free “Sawing
News'. Mussahl-Westphal, 130PM, Dalavan, Wi 53115

ACCORDIONS, MEW, USED. Elecinc. electronic. Cardo-
voxg. concarinas, Bulton Boxes. Hohners We Buy. Sell,
Trade, Exchange, Repair, Tune. 50 Years Experience. i Deal-
&5 unavalable. Call or Wrie for Brochures, Maslercand And
Visa Accepted. CASTIGLIONE ACCORDIAN, 12644 E 7
Mile, Digtrest, M| 48205, 313-527-1535
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EXTENSION And Post-Graduate Awards n Philosophy,
A, Science, Botanic, Medicine. Homeopalthy, Radionics, and
aites, 30 sutyects Curncular Irse (airmsd £1.00 retundabia).
Fepsirar, Sussex College of Technology. Highfed, Danehill,
Sussewx, England.

RADMESTHESIA, Radomncs, Dowsing E5.P. Couwrsss and
Equipmant llustrated Catalog §1.00 (refundable] Established
27 years. Depl. PMA, Bruce Copen, Hghledd, Danehill,
Sussex, England RH1T TEX.

LEARM Asieep or awaks, Records, apes, eqguipmant! Free
catalog! Difvwer PR-400, Rusdoss, MNiw Meaco BA34E

FREE Cataing. Learm Auclionsamg. Mashalle Apcstion
School, Box 180, Lawrenceburg, Tennesses 38464

WELDING technology by indapendent study. A, Mig, Tig,
Flua coned, Waeiding Metaliurgy, Blueprind Ramding, Welding
Symibols. Wite lor free detads, For complirie details on “How
io Become a Cerified Walder' send $8.00 i1o: Husnsl
Erterpriges, P.0O. Box 11488, Indsanapolis, 1N, 46201

SAVE T0% and mora interast DOLLARS of home mor-
gapebuginess loan. Inlormation: Box 1430, Sheling. M.
OTEED

L-EARN Cloce Repar, Slate Approved, Free Catalog
School of Clock Repair, Am M. Squee Viage, T Cambrdge
GL., Toems Rives, NJ DB753,

TERMPAPER ASSISTAMCE. 15278 papers availablel
¥6-page calalog—rush 5200 Aesearch, 11322 ldaho,
F20EPS, Los Angales 80025, OR, CALL 213-477-8226.

UNIVERSITY DEGREES! Economical homa shudy for
Bacheser's, Master's, Doctorabe. Prestigious faculty counsets
lor indapendmnt study and lifa axperance cradits. Fraa infor-
mation - Richard Crews, M.D, (Harvard), Presidant, Columibea
Pacibe Universily. 1415 Third Si., Depl. 2E89, San Rafasl, CA
B4901; Tod Free: BOZ2T-0118; Cahformia: BO0552-5522; or
415 4581850,

SUPEALEARNIMNG! Triple learning speed fwough musec!
Develop Supermemory. confrol siress. access polentials.
Fries - book excerpl & catalog. Suparisnming, 450-P Severth
Avenus, N.Y.C. 10123

SUCCESS - Know How - Career Educalion. Free Infgema-
tion. AMF, 808 W, Pine, Tucson, AZ B5TD4

UNIVERSITY DEGREES BY MAIL! Accredited, Bachalors,
Masters, Ph.D's. Free inlormation: Adwvising, Box 205R,
Rormecwile, IL 80441

PROFESSIONAL GUIDELINES: ALTERMATIVE EDUCA-
THON, THET, HEALTH, SELF-SUFFICIENCY, HOME BUSH
NESSES, SELF-HELP THERAPY, income opponiunilias and
mone. 53, to: DAYSTAR-PM, 21340 Petaluma Avenus, Fort
Bragg. Ca. 95437

HOW o git & ree legal education, $8 posipaid. Bax 23001,
Jacksonwille, FL 32217

7DAYS To Faster Feading. Easy Enjoyable Meihod. $3.50.
Grageey, 5833-7 By Sireet, Halilax, NS, BIK 1V7

DETECTIVE fraining home-study program. Free infomma-
hon. Global, Box 191 PM, Hanaver, Mass 02339

SCHOOLS

WORLD WIDE COLLEGE of Auchoneering. Inc. The origi-
ral— 50-yrs,—\Warlds largest! Term soon. Approved for VA,
Fren catpiog, COL. GORDON E. TAYLOR, Box 545, Dept.
18, Mason City, LA 50401, 515.423-5242,

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
NG AR YOUR CAREER? Dur Graduates dma workong wonkd-
wide making excellent money. Send $5.00 (hily relundabis
upon enroBment] for catalog containing disciosures, creden-
lials, course guting, empioyrment siatistcs, instnuckor qualis-
cabons, progress slandands, fnarcial assistance 1o Divers
Insttute of Technology, Inc. P.O. Box 70312, Depl. PM,
Seatle. WA 3107

{Contlnued on mext page)



EMPLOYMENT INFORMATION

B-EI'IHEI LAS VEGAS DEALER! Excding carees! Com-
phate rapo. ls.l:l]ppd.TJMEnum:!ﬁm Maryand
Plowy.. #3-182 Dept. P55, Las Vegas, NV 89108

SHIPS, Tugs, Cruseshps, Riverboats. Women, Men.
$15,000-560,000 Werk month, Homa manth. Experience
unnecessany. U.S. 112 Countras. Free report. SASE. Marine
Employment, Box 207, Centrai. IN. 47110

AOCKY MOUNTAIN EMPLOYMENT NEWSLETTER!
Colorado, idaho, Montana, Wyoming! Current cpenings - All
occupations! FREE INFORMATION!! Intermoundain-L, 3115
W Hancock, Colrads Spongs, Coleado 80807,
1-303-630-T47R X112,

PROTECT YOUR INVENTIOMS AND TRADEMARKS.
Aagislerad Palent Atlomey. FREE Praliminary Rewvew. 57
Pratt Streel, Harford, C, 06103

REGISTERED PATENT ATTORMEY Wasnirgton, D.C.
Swhbuh. Donald A Keftiesirings, 474 Hungedord Deve,
Rockwdle, Manydand J0850

ORIGINAL, expired LS. patenls in manulaclunng, elac-
tronics, agnculiung, solar, eic. are now available to collecions,
inveniors, eachers. Send 85 to: The Public Domain, P.0O. Bos
123, Inverness. CA 94037,

200 Exolic Erergy lventions, Rare Technical Data, Amaz-
ing Cataleg. $1.00 Resfax, PO, Box 1258, Beruslay, CA
QTS

HOW To Get An Overseas Job, Deisded Reporl 5585
Schogider, 11933 Magnala, N. Hollywood, Calilomia 91607

RESUMES AND COVER LETTERS. Easy insiruction,
exampées. Fasl shapment. Send §7. to: Sullivan Associates,
289 Terhune Avenua, Passaic, NJ 07055, Guarantesd

us,mnu YEARLY POSSIBLE. Prepate Al Home For
Postal Employment Examinaons FTAS, Box 3006,
Hathesburg. M5 38403

PATENT AND DEVELOP Youwr Evwertion. Fegsieved Pal-
ent Agerd and Licensed Professonal Engineer. Band for
FAEE PATEMWT INFORMATION Every Irventar Shoud Have
Richard L. Miller, Woolworth Builting, 233 Broadway, Suite
3612-M, Mew York, NY 10007, (212) 267-5252.

IDEAE! | Generate kieas To Give To Invenlors. Send 53.00
Faor Idea Areas. Anidea Enerpreges, PO, Box 1618, Anvada,
Co BODA-1618

INVENTIONS WANTED

HELP WANTED

OVERSEAS Employment ... 320.000-260,000 . Fres
Report! Employment, Box 19780-A1, Indfianapoks, Indana
46210

AUSTRALIA — Openngs Mow' Top pay® Transpostation.
Plus Workdwide kstings: $2.00. Jobwaorid, Box 681E. Cypress,
CA BOE30,

EARN ROYALTIES, MNUPRODUX INTERMATIONAL,
1377 K STREET, #2030, WASHINGTON, DC 20005

INVENTORS! Have an idea® Dant know what io do? Call
AlM Tor Irge infarmaton kil Toll Free 1-800-225-5800

MEW [dea® Amencan Patent in Washington, D.C. Gets
RAesults! Bast Reterancas - Frea Kit - 1-800-257-T880.

AUSTRALLA WANTS YOU! Jobs! Big Pay! Transportatsan!
Merage Handbook — $2.000 AUSTRALIAN
INTERNATIOMAL, Box 19107-AL, WASHINGTON, DC
20008,

OVERSEAS U5 Jobs Available. Lnimeed opporundies.
Write or application. Employers. Box 3238-G. Gulf Shores,
AL 36542 or call 205-868-2500.

INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANLUFACTURERS. Paimar, 77 Fullom, 260,
Fimanciad Chatnct, New Yors, MY 10038

HOMGKONG lactory needs seversl niew prodhcts for ther
cveraeEs buyers. Send product ideas tor royaly evaiuation,
Can produce exclusively. Hongsong Plastic Meial Producis
Comgpany, Box B36E7. Kwuntong, Hongkong.

HEGH PAY —Hundreds of companigs ksipd— Saudi Arakn-
an Employment—Book Cost 5700, Books by Neida: AR 1,
Bax T4A3; Brighton. Mesoun B5617.

INVENTORS: IT you have an smvention o sale or boense,
wirde lor liee booiial explaming how we can help you. Kessier
Sales Corp., C-51W, Fremant, Ohio 43420

FOR INVENTORS

REAL ESTATE & FARMS

NONPROFIT Foundalon helgs invenioss. Free recordng
forma. Free evaluabon. Al&ated invenions Foundatan, 501-8
lowa, Coleade Springs. ©CO 80808, Or  Cal
1-800-525-2885,

PATENT IT ECONOMICALLY! Free Details. M. Raner,
2008 Fondulac, Richmand, VA 23228

PROTECT Your Invenfion. Fegsiered Pafent Aflomay
Many Years Experience, all Fulds. Individual invardor s Prob-
Wens  Given Spedial Consderaton. Very Reasonabie
Chaiges, Wiite for Fres inlormation. Paul H. Gakagher, 2530
Crawlofd Ave., Evanslon, lllingis BO201

CAMADIAM Coundry Properies. Our 70th year. Terms
available. Catakogue asrmailed 51.00. Dsgram Corporation,
Suie 456, 5 Bioor East, Toromo, Onlane M4w 185

REAL ESTATE FOR SALE New Speing Swmener Catalog,
thousands of roperies & pictures’ Send 52 for postage &
handing. Free al any local United ofice. UNITED FARM
AGENCY, 512-PM Wast 47th, Kansas City, MO, 54112

HOMES FROM THE GOVERMMENT FOR AS LITTLE AS
£1.00, ircrediphe but trug, 1% all berg in the 15t eibon of ths
axciling new directory. Sand 1995 toc Turrin Asscoabes,
P.0. Box 2215, Citlon, Mew Jersey 07011

INVENTORS! Can you profa from your wdea? Call us today
reganding the marketing of your invenbon, o vribé Tar your rée
inlgernation package. Ohver a decade ol service. AMERICAN
INVENTORS CORPORATION, 82 Broad Stresd, Degpl. FM,
Westheld, Massachusetts, 01086, (413) S68-3753, (nol an
angwanng sernca) Odhices nationwide.

WE'RE ssarching lor enargy-relaled mvantions, Win ihe
[Boston Edison Centennsal compatitan and we' |l provide assis-
tance o you in infroducing and promating your imvisEon,
Deadiing is Octobar 31, 1885 Therw are no enbry ees and
submitial forms e avalable Fom: The Offce of the
Presidenl. Cemennial kwenbon, Boston Edmon Comparry,
BO0 Boylshon Streal. Boston, MA 02198, For informatan cal
(617 424-2447.

INVENTORS: Free mbormalion on offenng your mention
for sabe. Kessler Sales Corporation. C-5-F1, Fremont. Ohio
d43420

LET US HELP YOU INCREASE YOUR SALES AND
PROFITS! Wa can gal nabanal or sifernabonal customers far
you quickly. Serious buyers ke manufacturers, marketing
s and ail lypes of businesses oblaned. Fast, reliable ser-
wice. Send for free valuable repor. N-Pen Enterprises, 5313
Bakman Avenus #312, Nordh Hollywood, Californea 51601

MONTANA LAMD 30 Acres (or more) staring at 312,500
wilth §175. don, 17505 mo. Near Beautilul Yellowstone
Park and Mational Forests. In the heart of roghy o, dser,
mooas, anlelops and lumey hunhing Blue ribben ireut
strapers. Guaranteed Access. Insured Tike And Warranty
Diwed, Your Inspection Wakcomed, Fres Brochure, Maps, Col-
o Phalos CALL TODAY TOLL FREE: 1-800-282-5283,
YELLOWSTOME BASIN PROFERTIES, 1118 N. Tih Ave
Dapt. PM, P.O. Box 3027, Bozeman, MT 58772-3027 » {406
ERT. 5480

CALIFORMIA. Lots, Acreage. 540 Down, 540 Monthly. Box
35291, Lo Angeles. 0035,

FREE REAL ESTATE CATALDGS, Mdwesl and South-
&8st Sun Belt S1ates. Specily Property and Arsa Desired. Call
or Wnie: COUNTRY NETWORK, Box 88PN, Gamesvills,
WAC) BSE55. 417-679-4632,

YOUR OWN MATURE LAND—
S50 DOWM!
CAMP, fish, hike, picic and swim. Matun's Best. On Lakes
and rivers. 1000's ol acres across Canada. Easy terms. FREE
cataing. Wiite: CAMADIAN ESTATE LAND, Depl. PMC, 2411
‘Yonge Sireel Sia. 303. Toronlo, Canada, MAP 271, Phona
anylime (416) 488-0444,

EXPORT-IMPORT

MAKE Big Pradis Buying Products Direct fram Hong Kang.
FREE Dwtais: Amerex House, 2425 Branghs Avenus &28PW,
Orange. Fiorida 32806

PLASTIC BAGS

HUMDREDS of Sizes. Plain and Ziplock. Lowes! prces!
Immediale delvery! Free Catalog. Ackon Plastic Sales,
16300 Sd4th Lane NE. Minneapoks, Minn, 55434, Tollfroee:
1-800-J26-8484.

BUY IT WHOLESALE

400,000 BARGAINS Bolow Wholgsala: Many Frael Lagui:
dakons .. . Cleseauls . . . Job Lats . , , Single Samplos, Fres
Dedais. Bargainhuntérs COpporunitios, Box 730-4, Holand,
Michigan 48423,

BELTS and Buckies. Compliate ino fast sallers, including
Iruckers, molorcycles, widlile, westems aic. Big Prolts. Com-
plete deaier sel up. Catalog §1.00. Anchor Speciaibes, Box
J858-BPM, North Provdance, Al 02811

CLOSEOUT Jeweliry 55¢ dozen. (Catalog 25¢), Aouasets,
107-1631 Dow, Amkinglon. MA 02174

WORLDWIDE BARGAINS . Wepors — Dropshp —
Closeout — Swplus — Freebies — (Stamped Envalope).
Marnges, Box 1717PM, Highiand, nd. #8322

EARN MOMEY sefling rmgs, jewely, buckles, walches—
by direct 130% balors relad. Caldleg 51.00 (refundabis).
Anng-PM, B0 Grearmwich Ave.. Wanwck, Al 02888

CLOSEQUTS! Discounis! Below Wholesale! Fresties!
Informadicn stamp: ON, Box 20152K, Femndale, Michegan
48220

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MAILORDER BUYERS! ALL CATEGORIES. Compuler-
ized in ZIP CODE ORADER. These people will respand %o
MAILORDER OFFERS. GUARANTEED DELIVERABLE.
Far full details RUSH SASE to: J. DL Whilney Dist, P.O.
ATPMO. R 4, Gouvarneur, N.Y. 13642

OPPORTUNITY SEEKERS'MLM NAMES, FREE SAM-
PLE. Venture-PM, Box 338, Fiviers, AZ BE442

QUALITY [MAECT MAILIMG LISTS, Combination
Ressarch, P.{. Box 14957, Baton Rouge, LA 70898

FRESH, HOT, RESPOMNSIVE MAME LISTS ol madordas
BUYERS. Mos! ¢ . Computerized in ZIP CODE
ORDER. Pael and Snck labels. QUARANTEED DELIVER-
ABLE| FREE Brochure. David Mc Lean. 1407-8 Perez Or.,
Pacifica, G4 §4044

POWERFULLY, RESPONSIVE nama lisis! Fresh. comgul-
erized: guarantead delwverable! Aush SASE: i Tune Piano
Sve., Box BOTTP, Neew York, NY. 10128

150 Canadian Names, 3875 Opportundy Seskes
Youngers PM_ Princeton. lowa 52768

FREE Maimg List Conguitation. Detads. GOC-18P, Box
1307, Sluart, FL 33404 (305) 204-5205, 1-800-554-5478

MAILORDER MAMES THAT REALLY PULL!! Pesl and
stick labels. ZIP CODE ORDER. GUARANTEED DELIVER-
ABLEY For details RAUSH SASE to.  RAINBOW
ENTERPRISES, 11087 Sue Ave.. Lyrwood. Calil. 90262

BUSINESS SERVICES

OWH & RANCH =

OMLY §50 DOWNE
FREE Book: “Where (he meal land bargains are oday —and
haw o cash inon tham . Ranch, farm and recreaban and now
available. Wrie for your FREE book: NEW WORLD LAND,
Dept 4, 2411 Yonge Streal, Ste. 303, Toronto, Canada.
Phcna anytima (416) 488-0444

INCORPORATE wilhout lagal lees! Frée boouat talls how,
mclupes lorma. Call now 800-J45-00RP

(Continued on next paga)
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BUSINESS SERVICES

MAILORDER bwyers bsis available for immedate use!
Computerized. Paed and slick labels in Zp Code ordar. Guar-
antesd delverable. For complete details send $1.00 to: Box
TTOP. Hurst, Texas TE053

PRINTING PRESSES, RUBBER STAMP
OUTFITS

PRINT YOUR OWN - Printing preses, type, supples, drect
ftrom faciory. Famous since 1872 Send 51,00 for calaiog and
samples to: Kelsey Company, DM, Meriden, CT 06450

TREASURE- Locate quarter miis away with ultra sansitve
Iocalor - brochure free. Research Producis, Box 270270 -
AMAC, Tampa, Flonda 33688

SAVE up to 40% on metal deteciors, All major brands
including White's and Garel. FREE dscounl catakeg.

BE YOUR OWN BOSS! Bactrn an indepandent distributor
for an exciling low-cos! do-i-yoursell enargy-saving k2 ail
homeowners naed. Excallent prolil patertial. Mo expanance
necassary. Dn-goang cestrioutor Support provided. Mo invermio-
ry required. Winte: Enangy Resources Group, 333 Mo. Rlancha
Dvive, Suster 414-03, Las Vegas. NV 80108,

MNorhwoods General Store, Dept. DPW-3, 1335 G Ay
Croms, Madeson, W1 SAT13. (B08) 274-4680,

PROFITABLE OCCUPATIONS

FT. SMITH Auclion School, Ft. Smith. Ark. 72603, Rasident
& Horme study. Veteran Approved,

PRINTING FPresses. new and used supples. List 50¢
Tunbaugh Priners Suppiy., Mechanicsburg, Penna. 17055

BARCO Type Foundars, Type and Rubber Stamps cata-
logue. Mail 52 00 refundable on fest order. 237 5. Evergreen,
Bansenvilie, 60106

TYPE for priming. Catalog $1.00deductible 183 order.
Quaser City Type, R.D. 3, Box 134, Honaybrook, PA 15344

TYPE Fonts. Hard Printing Presses, Hot Stampers, Sup-
phes. 120 Pages. $2.00 Deduclible first onder. Acme Tyoe,
1720 M. Marshfaid, Chicago, BOGZE

COMPLETE Rubbwr Stamp Outhts, Supplas. Same day
shipment. Sign Engraving Machines, Wholesale Catalog
$1.00 Deductible. Slar Stwnp, 1720 M. Marshbald, Chicago,
BOEI2

REPAIR lpwnmowers housands of parts and toois whale-
sale Il 40¢. Elwangar's, PM, P.O. Box W, Post Jarvis, NY
12771

PLASTERCRAFT . . . Profitabln Homa Business 3000
Modds Available. Detaile. Lynnette, 82510 Mentpark, Mensor,
O 44060,

LARGE Weekly Income— Start Your Own Commencial Jan:
flonal Bussness. Send 8525 to: AYM., P.O. Box 1378,
Dublin, Veginia 24084

FREE Brochures. Fepair air conditoning, Aelrigeration.
Tooks, supplies, ha instructons, Doolco, o, 11252
Goodnight, Suite 800, Dalias, TX 75229,

MAIL ORDER RICHES. Milkon DoBar Booksallers' BE-
CRETS Revealed Write: Schar, Box 1752, Mariefla, Ga
30081,

IMPOSSIBLE TO STOP MAKING big money now.
S1500.00 tx $3000.00 Weakly Profl. AM (718) 625-T814

MAKE SUBMARINE SANDWICHES. I've samed §150,000
withoul invesimend, Free indemation. Falco, A1, 5, Box 205,
Mawpost, TH 37821

START MONEYMAKING WODODCAAFT BUSINESS mak-
Ingy "Eagy - Quick” toye, gifs, novellies, Fres details, Williama,
3600 L San Sebastian, Tucaon, AZ B5715.

HOW 1o become a successiul. entrepreneur. Easy, profit-
abile, sxciting, Detaks, Hackett, Box 10363, Honoluly, Hewail
SE816

MAKE 515.00 Hourly building cusiom luggage/casas &l
home. Huge nalichwsde damand. Fd maill orders. We supply
matariaks, instructions, evenything! Free detmls. Custom
Case, 3329 De Soto Ave, Dept C20-57, Chattworth, CA
B1311-4991.

SALESMEN-DIST.

PRINTING SUPPLIES

Z4HOUR PRINTING , Low prces. Write: Prmbing, 10660
Plana Aoad, Dakas. Tx, 75238

QUICK Capy Printang. Low Pricas. Writs: Natorwise, 814
Horth Main, Bioomington, Minos 61701

GIFT SHOPPING

CHRISTMAS ShoppingR!! Send $3.00 for giant calaiog:
Cuality Gits. 7852 Backer Aoad. Depd. PM3E, San Deego.
Casdomia 92126

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Goid, Jewelry, Gold Teeh, Rings, Dia-
monds, Waatches, Sdver, Platinurmn. Mal Artecles Today. Free
it with Inlormadion. C Gold & Precious Matpks, 10
South Wabash, Depl. 158, Chicago, G060

CLOCK MOVEMENTS, Duals. Gifts, Free Color Calalog
Low Proes, Newport, 2313 Buwbank Bivd, Depl. PM,
Busrhank, CA 91506,

FAMOUS BAVARIAN CUCKOD CLOCKS, Largy elegiant
colleclion. Super giis, Shipped diree! from Black Forast.
Guarantead quakly. Wrils loe delsie. No oblgation. AHWA
Enterprises, 4660 East Shiskis, Fresno, Calil. 93726

A GOLDEM SCREW. The perlecl gitt. ofiered a8 & charm
ard ready 0 skp oMo a chain. The screw is brass, dipped in
gokd Send 519.55 w; The Slave Trader, P.O. Box 2465,
Darien, G2, 06820

CLOCKWORKS, wopd clock blanks, rockhound supphes,
bell buckles, cud stoniss, efc. Wholesale calalog 25¢. Eloade
Corp., B2 104k Streed, Whealland, Wyoming B2201

TAKE MO CHAMCES. Deal with cidest, mos! reliable firm in
okd gold Business. Estabiched i 1934 Wa buy Gold. Silver,
Platinum, Disrmonds, Hghest Cash. Free Inlormalicn: Aose
Indusires, 20-A4 East Madison, Chezago. 60602

BUYING waiches mlormalion §2. Dudeck, 1504 W. " &1,
Omianio, Ca 91752-2005,

JEWELRY, STONES, MINERALS

DISCOUNT JEWELRY Save Up To 40%. Coloriu Catakog
$2 50. Lamar Operations, Box 780818, Dallas, Texss 75379

TREASURE FINDERS

FIND coins. pwalry, nuggats, beasue. Mew revalulisnary
patented detecior, Asiounding rangs. UnaBscied by black
sand, minerakzed ground. Rejects metalhc rash. Free Cata-
Iog. Gardaner, 47298 M. Tih Avenue. Phoenis. AZ 85013

|84 POPULAR MECHANICS

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Earn weekly commissions showing our exciting line of Caken-
dars, pans and other populier Advertisang Gifts. Prompl, pear-
Aonbl Sarvicd fom AAA-1 frm. Our 76th year. Mo expenence
neceasary. No investment or collections. Set your own hours
Full Time polential® Wete o Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dept. CPME, Newton, lowa
SOe0E

TAKE CATALOG ORDERS. Sall Over 3000 Besi Sefing
Speciafty Products Below Wholasale Prices. immadiaie Prod-
ils. KED Git Workh P.0. Beox 290588, Tampa, FL
33687-0048.

MAKE MORE MOMEY. START your cn advarhsing spe-
cialfy business. Wnle: Allen Trewes, 2033 MoGregar, Fi
Myers, Flonda 33801

BUSINESS OPPORTUNITIES

TAKE Cataiog Orders. We drop-shp 2500 besl-seling spe-
cially products. Lowes! below wholesale prices. Immediaie
delrvery. Spectacular home business opportunity, Free Book.,
SMC, 9401 Da Soto Ave. Depl. 20-57, Chateworth, CA
S91311-4991,

540,000 ON 'a ACRE! Mew Hydmponics - inespensive,
pleasar, practeal! Free informaton. Pobe's, Box 1214,
Franikn, TH 3T085-1214

ARAB BUSINESSMEN Have Maney io Buy & Invest, Top
Finders Foes paid, [nternational Middie East Associalion,
BESFM1, 8291 Flanman, Hunlingion Beach, CA S2646. (T14)
S64-1004.

ALUMENUM SCRAP - Aecycle Yoursed - MAKE §25.00¢
POUND! Free Wformation: ndusimal-PMSS, Box 127,
Alexandria Bay, New York 13807

CASH Loons-5500-525.000! Al Ehgibie! Any Pumposs!
Amarican, Box C-16, Lynbrook. Mew York 11583

IMPORT-Export cpportunily. profilable worid-wide, rmail
ordar busingss from homa, without capfal We ship plan for na
risk ecpmination. Esperience urmecessary. Free Report.
Mualinger, Depl. 2709, Woodland Hils, Californaa $#1367

$500.00 WEEKLY From Junked Tires. (Rush Slampl.
LeValleys, Fourmin. FL 32438

480 Woakly, Home maikng program. Goodwordd, Box
282223-A, Tamarae, Fionda 33320

NUWAY BUILDING-Make durabie buiking plashc easdy.
Walenprood, fireprood, attractive, cheap. Starl small. Bays
Labarabory, 2088-2075 Drwe, Cedamdge. Colorado
B1413-3628.

STARTING YOUR OWN SUCCESSFUL BUSINESS.
FREE Subscrpton o Opportunity Magazne teils how. Wrile:
Opporiunily, Depl. F12, & N, Mchgan, Chicago. IL. 60602

BECOME & Tax Consutiant. Cur students earn §3.000 -
5,000 evary tax sedason preganng raturmns, svenings, Accrgd-
led program. Naticnal Tax Trainng School, Monsey 245,
MNew York 10953

MNEW Mercedes-Banz, 5$153.20 monihly, or BMW, 531 82,
- Guaranteed.... Write: FoxCo, Box 2655-506M, Springhein,
WA 22152

SAVE MONEY AND TIME! Hundreds of Opponunity Clas-
sflusds Answered, FREE Information, [weclory, Box 22485,
Key Wi, FL 33045

FORECLOSURES, IRA Seized, Govemment Acouired
Properies. Huge Prafitg! Frea Information. Fomeclosunas, Box
S62PME, Moreo, CA 81760

MAILORDER Cpportunity! Siart profilabe home business
wilhoul @xpenance or capial Wile lor free book, plus details.
Mast Ordler Associales, e, Dept. 760, Montvale, NJ 07645

$700 Per morh earniigs possible pregaring iNGoMme tax
refurns af home of lax offce. We show you how. Ouickly
leamed. Datails free. Mo salesmen. Federated Tax 2085
Marrese, Chicago, 60618,

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inaupenssve, professional heal ransher machines. AN sup-
plies. PRESS MAGIC, P. 0. Box 22608 (GC). Tampa, FL
A3623

MAKE Rubber Stamps. Highly Froftable Busivess. Free
Datails. Stamper, POB 22808 (GC}. Tampa, FL Ja822.

BUMPER STICKER PRMNTING DEVICE. Simpla,
Poriabie. Free detads. Bumper, POB 22781 (GC), Tampa, FL
33622,

SCREEN PRINT T-SHIRTS. Inexpansive kits. Free Details.
T-Prives,” POB 23881 (GC), Tampa, FL 33623,

FROFITABLE GOLD FOIL PRINTER. Personalize busi-
ness cards. pancils, maiches, Free Details. Gold, POB 24388
[BC). Tampa, FL 33627

VINYL'S Where the monay ! Professionally mepair, refin-
ish, recotor furmityra, , car tops. Ouick, ansy. Two
small 20 jobs & diy maem you 51,000 & month, Homes, cars,
aflices, restaurants, wnimited cusiomers. Start sarmng after a
few cays practice. Sensational detads free. VIP, 2007
Mantrosa, Chicago, 60618

ASSEMBLE PRODUCTS AT HOME. Many oppertuniios
paying High Wenkly Profis presently availabie withow invest-
ment. Wiie: Businecses, 528 Brghton 11th, Brooklyn, New
York 11235,

PIANO Tunang quickly learmed with home study courses.
Ohwploma granted. Amancan Tureng School, 17050 Tether
Driva, Morgan Hill, Caf. 5037

(Continued on next page)



BUSINESS OPPORTUNITIES
{Continued fram

PICTURE Framing— Proftable fufl or spare-lime busingss.
Easy to imam with handbook-course “Guide To Pucture Fram-
ing Prodits.” $3.00 Guarantsed. Free framing-supplies cwlalog
inchaded. Japs, 126-PM Seventh hNoth, Hopkng, Mimmasola
BRJ4E,

CONCRETE Biock Machines: Catshog $1.00. Reate Ooe,
Biox 3740, Rapid Cy, South Dakata STT02-374r

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 157,
BROWNSVILLE, TEXAS 78520,

VEMDING MACHIMES. No salling. Aoules @arn amazeng
profts, “Big Catalogue FREE.” Parkway Corporation, 1530
PME Greenspring Dreve, Timenium, Maryland 21083

5100000 WEEKLY Possible Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. MBPM, 398 Airport, Setwing. FL
8T

LEARMN Sewing Machine Repaing. Men, Women Lucra-
tive Prolits, Gresslin Corespandence School, Box 5104,
Spencar, lowa 51301,

MAKE MILLIONS MANUFACTURING BATTERIES!E
Supplies gvsdable, Everfast, Box 365, Bogata, MJ OTEX].

825,000 LOANS INTEREST FREE!! Secrat Fadwral law
WIPEE OUT DEBTS! Detsils FREE!! Mongywe B,
LaGrange, NY 12540

GET RICH using OTHER PEOPLE'S MONEY!! Unigua—
amazmg business’! Detads FREEY Finance Conaultards B.
Bélings, NY 12510

CUP newspaper fems—32 - 325 EACH! FREE Repor!
Clppings B, Bilings, MY 12510

GET RICH! Secret law smashas debls—brings Cash
Cdil! FREE rgpornt!! Weahmiil 8, Billings, NY 12510

MNEW discovery in battery recondibonmng. Exghieen months
guarantee means Big Prolits Fast'! Electone, 7415 Gable
Dr.. Litka Aock. AR 72205

MAKE BIG MONEY REPAIRING WINDSHIELDS & Fiate
Ginss! Up 8o $60.000 yearly! Call TOLL-FREE for Valuable
FREE raport. 1-B00-321-2507. Glas-Welt Systems, Box
57550, Bend, OR 97708,

IMPORT Eyropean Automobees. Stong dollar means
strong prohls. Boa, 664 N Michigan Awe. Chicigo, 1L
BIE11

RECONDITION “JUMK'™ BATTERIES. 540,000 year pos-
sibie, spare tmme. Easy! Free detads: Owen. T71PM, Batie
Ground, Washington SAE04

GET RICH WITH YOUR MICROCOMPUTER! Froe
details. Harfford Howsy 4885A Shiotds Rd. Cartudd, Ohoo
A4a0E,

SECRET IS5 OUT! COMMERCIAL GLASS INSTALLA-
TION How-To-Book. From reading TAPE MEASURE o RUN-
MING METAL. Earn ower 350,000 yearly, Aush: 5788
LesPota Pulblishers, P.O. Bax 3720, Humile, Texps 77347,

MAILORDER FORTUNES. Books Wholesale, 1000%
PROFIT. Sedective. Box 1140, Claarwater, FL 33517,

SEARCHING FOR SUCCESST Meed halp™ Fres inlonms-
fion. MOS. Vandemere, NC 285870175,

INCREDIBLE Monoy Mawer. Essiest Most Prolitabe Mas
arder Business. Free Detals. DNSY, Box 1778, Winsion, OR
7456,

PYC PIPE FURNITURE pays tlg Start now' Turn your
spane haurs inkd easy cash prolits. Free details: Owen, TT1PF,
Batile Grownd, Washingbon 58604

CLOSEOUT SOURCES DESIGNER CLOTHING 1he
teenage dream. $3 ervelope. Leon Kiess, RR 1, Amgyie, 1A
52618

BUY Wholesak. Calaleg 5200, Refundable, Chazy Mail
Oirdaér, Chicry, Mew Yok 12821

HOW 10 start and operats your own Pralitable Business &l
Home, Free informahon - J.L. Hicks, B30T Blue Ridge Bivd.,
Kansas City, Missoun 64138,

“BELL MOMNEYT" Become a Loan Broker! Free delails.
Fingncial Planning, Depl, PR-210. 210 Sth Avenpe, Mew
York, 10010, (T18) T6E-6B03 Ext. 200

MEW, faniaste Eamings. Greal Fepeal Busness. Besi
Vimd FRepew Systems, Inc, 13459 KA-136, Dalles, Tx
TE240

EXTRA Earnings! Add Fashionable Metalmesh, Beaded,
Emtvoigersd Handbags 10 your ling! Wrile: Midland Mail,
Crapt-PM. 103 Godwin, Midland Park, NJ 07432,

SELL Books by Mal 4007% Profd, Literdture Free,
Trousdale's, Box BET1, Albuquergue, M. M. 67188

HUGE probis! Reconddvning wsed cir Ballenss. Secnils
ottvers. donl tell. Stamp please. Battery Outled, Box 3300,
Hickory, N.C. 28603,

1 MADE 540,000 Year by Maigrder! Helped athers make
money! Details 25¢. Torrey, Box 1EYY, Ypsilanh, Michgan
ARI1GT,

BELL Books by Mai Dealership-25e. Midwesl. Box
44R2-PA, Bnawano, Wes, 54166

FREE! , .. “TREASURY OF HOME BUSINESS OPPOR-
TUNITIES" ... MANCO, BOX MIT0, BARTLETT,
TENMESSEE 38134-0370

LIFETIME Socurty. bult-Lovel Malorder Twa Oppartuni-
{es. Omeil-M, 10 Oak Lana, Suigun, CA B45E5

LEARN Gald, Silver Scrap Pecycing Business. Free Infor-
mation- Recycling, Box 11298P, Agno, NY. 84510

IMMELDMATE IMPORT BUSINESS! Ewapean And Far East
Companies Looking For kmporters, Agents Aepresoniatives
Our TELEX SERVICE Sigrs You A1 Once, 1,000's 01 Prod
ucls and Lines. Write: Arek-D, 127 Easl 53t Stireat, New
Work, MY 10022,

“OPERATE exciting PROFITABLE busingsses at home.”
Dwlails . . . FREE , . . CIB, Bex 1358-PMS, STAMFORD, CT
Ges04d

RECYCLE METALS, MO, NOT BEER CANS! Easy 5458
wesehiy! Free Indoematan. Recycler, Box 1214, Franklin, TH
JT0GE-1214

MAKE BALLOON AMIMALS. Weakands 537500 Yeary!
Frise Samphe | Details! Wrile: Funnyman's - P59, Box 250,
AMienandna Bay, Mew York 13607

CONCEPT SEVENTY 7 REWARDING NEW BUSINESS -
FREE Cassetia, P.0. Box 2458, Pinellas Park. FL 33565

CARPETLAYERS Eam o 54000, Monihly. Easy Home
Traning. Big Demand, Free Catalog Capel Crahs, 1115J
Ave. Acaso, Camanlla, Califorra G310

STOP DREAMING' Home Busnassas GUARANTEED to
Produce $355. FREE Delails. WP Enerprises, Depl. PMY, 7
Woolalay Ave., Trumbull, CT 08611

HOW o stad manl ardér buesiness & home. Free Dotails,
EMD-PM, PO, Bax 3757, Missisaippi State, Miss 19782

HOMEMADE BOOKLET BUSIMESS. Bug Profis Mads

Easy, Free Inlormaton. Rayner, Box 77070, Siation S,

Vanecouver, Canada VSR 5T4

WEW Luxury Car Wihoul Cosll Write: AMCO 8, 1601 E.
Man, Plaintald, IN 46168

HOW TO MAKE UP TO §T50 NEXT WEEKEND, Hare s he
Lt guiche 10 quick cash. SEND FOR FREE DETAILS: Fenion
DeMida, 735 East 4250 Soulh, Ogden, Litah S4403

MOMEY Opporiunity. Free Detals. Business information
Attt Enterprises, Box  BOID-A, Jonesborg, AR
TLAG3-8070.

CARATING SECONDARY INCOMES Now Program Cov-
o ... BTOCKS, BONDS, REAL ESTATE. MUTUAL
FUNDS, IRA'S, KEOUGH. For Prograrm Cassette and Lfera-
lure, send 5950 Check o Money Order to: 8.4
DISTRIBUTORS. 11218 Munial Av., Su. 410, Balon Rouge,
L& T0815

TURN $4.00 inlo 5$39.95 (Woodworking), Pine Shop. 2
Momill, Hooxksstt, NH (31068

MAME YOUR INCOME! Homewors. MBonaras PROVEN
rmothod. Mo Sallinginverony. Deily profits, GUARANTEED!
Send 22¢ postage for Free information Today® CanPre, Box
1013-POS, La Mese, CA 32041

525,00 ‘hour trom b, Men, women, all ages. immediale
coparunity, Rahmani, 210 Walch-PM, Amag, LA 50010

MAKE rmoney at homael Hundreds of proftable plans. Free
iMematon. GAC, Box 124PW, Miodlatown, CT 08457

LEARN MIRROR RESILVERING lee
Savercraft. Bow 127, Lansdowne, PA 18050,

anfarmation.

$30-550'HOUR. Amarng Resioraton Process REPAIRE
Bumed and Damaged Cownteriops WITHOUT REPLACE-
MENT. Aenew. Bax 15730 PL, Portland, O 87218

WHOLESALE FOR BIG BUX —$1.000's possitée. Sell o
shores, swapmeets. paries. Relundable 35 brings huge cata-
Izg and confidantial prce lisk MSW Co.. 2155 Verduge Bivd.,
Saita 101, Monirose, CA 81020

SEVEM Most proflabe Home based bussnesses-Work
Homi! Research-POBx 146-Nebo, N.C, 28781

$500.00! ‘Weakly Possiole Madng Our Burglar Alarm
Adgvarizsaments! ABM Merchandising, Box 58374, Chicago,
I, G055,

51,000 Waekly. Home Businass Directory. Box 2018-P,
Marw Yok, Maw York 10163,

FREE Dwtails. Busnass programs plus FREE bonuses.
GUARANTEED. LEP Marwptng, Depl. PAMSY, Bax 337,
Chitan Park, NY 12085

$182.00 From BSquare Foot Plywood. (Hugh Demand)
Aeveaiing Prool 25g. (Relundabie). Woodwn, Brogewater,
Mass. 02324

SAVE! Twa Slamps sands your name 1 Thousands o
Opporturity Adverlisers. BAssoc.: Bax 4222, Roeklond,
lilirszie 61110,

FIRE Your Boss'!! Successhdly operale your own business,
L. Becrets rewedled”! Wrils: Horvaln, Box 176530-PMa5, San

Drega, CA. 82117

PIANG Tuning Business, Lo invoatmen, guics profic! Fres
informaton, Caneers, Box 283PM, Urkanz, IL 6150

PROJECTION TV Make $35 s assembing Projectors

.. Easy . . Amsulls comparable o $2 500 projeciors . .
Yiour Iolal cost less than 32000 . . . PLANS, 8" LENS & Deal-
ers inlommaton $17.50 .. Nusirated mformation FREE . . .
Marrocoma-BAX, Washinglon Cressing,  Penrsybania
18977, Cradilcard orers 2HAS. (215) 736-2880.

W DAY Waealh Foemula, Low invesiment. Free Delails.
Foster, 6530 Salma. #PNI32I5, Los Angeles. CA BOO2E

SELL books by mad. 400-8007% profit. Free saies kit
Speedibooks, 23860-9R Mies. Cleveland, Otio 44128

TAKE Command al Your Life! Prosper m your own Pralil-
able busingss af home. Free Inlermation! HB Creatve
Services, Inc., 2614 N. Tomes, Orange, CA 92665

STOP 8-5 BLUES. Umguee Moneymaking Home Enter-
prises. FREE REPORT. InfaMad, Box 1518, Pinellas Park, FL
34230

BORROW By Mail! $500-525 000 Fast! Easy! Conlideniial!
For info Appkcabon Wrile: Accurate PM2, 2120 Crashmaoor,
Hashwille. TH 37215

FREE Catalog. Home Bausiness Opporiuniles, Books,
Reporis. Youngars, Pnncelon, lowa 52768

TOLL FREE Amazing Profits Own Boss 800-824-T888
aperalor 1778, Minimuwsn Investmanl $520025

CORPORATE IMCOME wath this Onebdan Business.
Today. Box 18636, Portland OR BT218

PROFITABLE HOME BUSINESSES. Free Detallz. Ralch
Drdd Ga., 710 Evolya N. E., Grend Rapifs, M 40505

HOW 1o starl &and operale your own profdable business ml
b, Frag Dedails. Ron, 10258 Van Ruilen, Belllowar, CA
BOT0G

$1000 Weekly, Mailorder, Free Details: Morhwing. Box
11388, Hepshan, Texas 77293

MAKE YOUR FORTUNE IN HOME EXPORT-IMPORT
BUSINESS, even spare-ime. No expenence capial. Free
repor. Wage §715PM, Seegers, Houston, TX 77066

STAGGERAING Prolits ;n Sparetwme HOME PRINTING.
Easy. Free Indprmation. Prinfing. Boa 25097, Colorado
Springs, GO 80936

HOW TO START AND OPERATE YOUR OWN PROFIT-
ABLE BUSINESS AT HOME. Ths new and sxiracrdinary
book reveals seven of the most proftable homae based Busi-
ressus! Legal, Inenpenssoe, Guaranbeed 10 be of practical val-
uir OF Monay back! For delaiks: send slamped . addressed 10
envelops io. GAW Advertseng Co.. 2717 Peck, Bax 4352F,
Musghagon His., Wi 49444,

EASY BUSINESS! Earn 59.000's Weekly! Free datails,
Write or Send Stamped Asdoressed Envelope. Todco, Dept. M,
4219 Wast Olive Avenue, Burbank, CA 81505

{Continesed on nexi page)
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BUSINESS OPPORTUNITIES
{Continued from preceding page)

HOW o gel a fresh stard. Four mo nensanse ways 1o
become indepandant. Slep by slep inskuclions. FREE detads.
Sunturd Ganeral, 5630 Philkps Hghway, Sulle 103, Dapl. MBS,
Jecksanvibe, Florida 32207,

TURN YOUR TRAVEL PICTURES Imo Cash. Possible 525
b 3200 jor one pholo. nformative repord 33000 AJD
Eresprises, 521 Transd Ave., Highgrowe, Ca. 92807

EARN EXTRA INCOME. Balance your food budget, a tasty
Opporurety, Irea details. SUNSHINE HILL, F.O. Box 77,
Afon, New York 13730

$1.00 sends your name |0 ewary advertsemant haore,
Worth, 434 Eim, Norman, Cidahoma 73068

UNBELIEVABLE ncoma! Boll Books By Mai
Frangss. Box 7026, Tampa, FL 33873

Dedaits:

$300.00 A DAY PROFIT
RESTORE wsed wel cell Batenss 1o néw kle. Enciose
35.70 chach or money oider bor 08tails how we Ao this for &
cos less than 53.00 each. Dar-Aay Battery. P.O. Box 388,
Darlington, Indiana 47840

MAILORDER OPPORTUNITIES

SENSATIONAL MAIL ORDER PROGRAM! Dynams:, muk-
tehvel plan! Brilkanl, aasy, profilabla’! SASE: In Tune Psand
Sy, Box 8077, New York, MY, 10128

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

S500- 51000 Monlh Plan raising rabbits for us, Free detads.
Ymbe's Rabbiry. Box 49PW, Clarence Canter, NY
14032-D040

EARN BN MONEY DOING WHAT YOU ENJOY.
DETAILS 51 (REFUNDABLE). RESEARCH, T
STONEMARKER DRIVE, WASHINGTON, PA 15301

MAKE EXTRA MONEY FOR CHRISTMAS showing Phata
bidhday Calandar in your own home. Free dotails, Birthday
Ciub, Bex 38 A Powell Rrver BC. VEA 463,

SELL BADGE and BUTTOM Machines, Supphes pinbacks,
minors, keychiins. 8 sores. Debbedsr Mig, 30128 Wast
Mckinkpy, Mbwaukes, W 53208

$3,000 Monthly. Infarmation Busmess Bangs. Inmiative-P.
Box 10179, Alsxandria, Vi 22310

YOU CAN'T LOSE! Follow our COMPLETE step-by-siep
gusde b home business success. Free detads. Prospenty
Press, 905 W. Middlefield Rd.. Suite $63, Mourdam View, CA
4043

CHEMICAL, Scisncg Supply Busmnass, starling imventorny.
Bax 1681A, Brghton, Mass. 02135

WORLDS Bargans. Below \Wholesale. Closeguts. 35
Counires Fres Calalogs - Samplas. Free nlgrmahon. Word,
PO, Biox 1268 T2, Freedom, CA 950191258

$1000°8 wowkly clipping aricles. Sell-addresind, stampad
ermlope; National, Box 38775, Los Angales, TA BO03E.

UNMILE, walid, wniirnited linancal opportunily. Our vodame
& doubing Lhis year. and we neid deaters. Wrile: RAL Log
Buildings, Inc.. P.O. Box 237PM, ML Uplon. Mew York
136809.

HEED EXTRA CASH?7? Buy wholesale-sell retul Full pan-
time, work from home, Hundmeds of dems. Desls — Global
Gifts, 1233(P) MW Hurteg, Porl Chasoie, FI 33048

RINGS, WATCHES, JEWELRY —600% Pralt. Froe sales
kilcataing. Galaxy. 3021, 500 Third Avenus, New York, WY
10018

MONEYMAKING OPPORTUNITIES

WAGE-Eamer! Build Waallh' Mot Madorger Scheme. Guae-
anteed Guede. Aush $3.00. Taylr Publishing, 4103PR2
Scowel. Pascagoula, MS 30567

PROFITABLE GOLD FOIL PRINTER. Farsonfhze Dus-
ress Cands, pencils, matchas. Free Detads. Goid, POB 249686
[GG), Tampa, FL 33623,

FANTASTIC SECOND INCOME BE A BARTEWDER
£200 roport. Badow, PO Box 314, Prncelon JCT. M.
[ASED

MAKIMNG EXTAA MONEY MADE EASY. FREE Subscrip-
tian ko Oppodunily Magazine oflers hundrads of proven wirys
Wrie: Opporlunty, Depl. F18, & N. Michigan. Chacage, IL
BE02

SECRET IS QUT Eam Easy Money AL Homa. Free Details.
RES Emenrises, PO, Box 11320, Carrcifion. TX
TE011 2820

ALWAYS have money. Free detals. Four (PMBB5S), 4724
Arrwka, Fair Cuks, CA 95628

MEED Money? 50 Proven Souwrces! Aush $2.00. Taylor
Putthishing, 4103PM1 Scovel. Pascagoula, M5 29567

MAKE THOUSANDS ANYWHERE! From nome! Fres
miormation. - Achon . Vandemers, NC 2B587-0175.

ACT LIKE A BANK AND GET RICH. Bamow wnlimited al
approximalely 6% invest al 12-16% (invadiment bacas crad-
d). Send 515 Dapl. PM-BES Kennedy & Associates, 12434
Cedar Road. Clevaland, Oiio 44106,

EARN up 10 32000 ewbry waes los e, Work at home. Winle:
URBooks, 3TB33-A Camp Plenty Ad., Canyan Country, Ca.
91351, ;

GET RICH! Zero Inveshmani Mo Borrowing. Free Detads.
Foster, 6520 Sedma, #PE3I2IS, Los Angeles, CA BOD2E.

PROVEN MONEYMAKER 100% PROFIT GUARANTEED
Detwis Free: AOTHROCK. Box 56, Blackstone, Mass.
01504

MEW Lusury Car Without Cos?! Wre: AMCO €, 1601 E.
Man, Plainlslkd, IN 46168

MAKE nuge madarger prolils a1 moma! FREE DETAILS!
Tim Gorman, P.0. Box 27946, Termpe, AZ 85282

BORROW By Mail! 8500-525.000 Fasl! Easy! Conlidential!
Fer Inlo Application Wrde: Accurade PM1, 2120 Crestmoer,
Mashwile, Tn 37215

INETALL Residenial Gutler - Good Moneymaker, Sieady
Demand. Easy To Learn Reliable Trade. Gain Fnancal Secu-
rity, Enteflend Side Line For Carpenters, Small Buiders, Oth-
ers. Pro's Secrets Reveslod. Dwlails Free - Wnie: John
Camsily. Box 18711, Houstan, TX 77022

WIN AT BLACKJACK! Exparts guide shows how. Guaran-
leed resulis. Send 5550 Repasy Publications, 228 Valken
Stréal, Hghland Park, N.J. (9604

REPAIR GUITARS for MONEY, Professionally. Complete

Step by Step Course, pastpaid, 559,05 to: COURSE, Box 413,
Summerland, Flonda 35042,

SALES Agams Warded Now. Sall unususl mongymaking
opponunity bobks By mail, Tul detads $1.00. 5.E. Parharm
Pulications, 240 Magie Avenue, Mew Yor, MY, 10034

GUARANTEED Moninly incoeme  Plan' Sree  details.
Research, POB 146-Mebo, M.C. 28781

HOW To Make A Comeback, Details Free. Books, Suie
PR, Boa 148, Waldo, FL 32604

MAKE ME PROVE IT—Dare o imagane-31.500 waekly,
[303) 2825512

MOMNEY! Success! You Can Have IL Al Frea Litoraturg.
Unied Enferprises. Box 1678, Freepon, PA 168225

CARPET and furniduse casning busingss can be slared lor
\esa tham $600.00 Exparience unnecassany, a8 irstrachons
gven. Breen Campel Machenes, Monmauth, llinais 61482
Phong (308) T34-8088

AAISE RABBITS SUCCESSFULLY 6B Page Bookls Tels
How. §1.00. Amencan Rabbit Assn, H1, P.O. Bas 426
Blogmenglon, llinss 61701

EARTHWORMS, LIVE BAIT

FREE Laeratyre. Rase Fistworms, Crckels, Redworms—
1000-58.595, 5000-542 50, Book on How and Where to Sel
with Drdér. Carber Fishworms, Plains. GA, 11 7EQ

OF INTEREST TO ALL

SAY GOODBYE TO CIGARETTES! How to guil whin ail
approachies ad! $4.00: Aol Services. § Joanne, Sayrevile,
New Jersey DBATZ

SEVEN UUSA High-Risk Ansas Baps $5.00. Lucky-T, 18
Arhington Bhad., Nanh Arlingion, & 07032

FLEXIBLE FLASHLIGHT chips ontd potksl sawing hands
free. Flaxible 5 shalt lights difficull areas, padect for cars,
homes, workshops 919 owerall, Needs 2AA batlenes. only
53.95. Satisfaction Guaraneed add 51.00 for shipging.
Vandee Gifs, 4088 5. Yosernibe. Denver, GO BO23T

VACUUM Cleaners “Discourt Prices” “MNew' Rainbow
3360 95, Kirdy, Filter Quesn, Compact. Defaits: ABC Vactuum
Vigrehouss, 6720 Burmet-PM, Austin, Texas 7A7ST.

SAVE Up To B4% On Booxs. Wile Today For Cataiog.
Earmonita, Bow 1640, Bridgeview, IL 60455,

PRIVACY CATALOG. Cash income opportunilies. Secnal
lpans, Underground businesses. Mew identiy. 51.00. Eden,
Box B410-PC. Fountain Yalley, CA $2728.

STOP UNDERARMS WETNESS! Don'l feel embarrassed
and uncomioriable any konger igam now whal mos! peopss
dian't know, Satisfaction guarantes or your money back! Sand
298 now ke help to: T, William Emerprise. P.O. Box
F13-0913, Issaquah, WA GRO2T

TRUTH abouwt ewd spirits, Frea. Ruth, S48P Mawwell,
Nachwibe, TH 37208

POKER!! EXPERT describes, teaches you to play all pop-
ular games. Winning Srafegies. Only S350, Stanmar,
ATE-IPM Minth, Faneaw, MWJ 07022,

0 you kmow wivere 1o buy everything wholesala? For Fres
infcomatan reder i0; Craven Haven, 125 Roosevel Avenua,
Dument, WL 07628

25 PROFESSIONAL PAINTING TIPS, §3.00 10: Fine Gem
Indusirigs, Boa 211, Sapgertown. PA 16433, Pennsyivania
resilams add 6% tax.

FREE, imaresiing, lustrated. Sefamprovement Boox Cal.
alog. Wrila: Robert Darling, Box 18038, Onandg, FL 32880

FREE Promotional Albums, Concert Tickats, Siereos. aic.
Infarmation: Barry Pubicatons, 477 B2nd Sireet, Brookiyn,
NY 11209

REMOVE Hard Water Siains on Toilel Bowla snd Cesamic
Tile wilh Shaw's Pads. Send $1.98 o 17817 N. 2nd PL,
Proenic, Ar A50E2,

ALUMINUM SCRAP - Recyche yoursell - MAKE 525.00
POUND! Free Informaton. Mdustial - PMS38, Box 127,
Alexandna Bay, New York 13607

MAKE Rubber Stamps. Highly Pralitable Business. Frae
Diatails. Stamper, POB 22809 (GG). Tampa, FL 33622

FANTASTIC earrongs mailing rom home!! Ofter: Aush
Stamped Addressed Envelope Impenal. P-8 X17410. Fost
Lauderdale, FL 33318

GET RICHI! Sacrel law smashes debs—orings Cash,
Credd! FREE repori!! WealthKa B, Bilings, NY 12510

GROW RICH! Secret Federal Progrem Reveals How! Free
Dwiails. Ciassic. Box 15564PM, Honoldu §6815

ADVERTISE Free w1 507 Magarines. §5.00. Drectory. Boa
11N, Aflanta, Gegrga 43301

EARN £50,000.00 Mel. Recycing Automolve Catalytc
Converters. Send 1895 to. Uniled Siates Scrap. 1316 E.
Slausan, Las Angsles, Ca 90001

EARN 55000 ANY WEEKEND Amazing new sysiem
rmakes || eady. Mo money nesded, Skeptical” FREE PROOF.
Wrie: Crossroads, Box 5057 (AB.C.) Babylon, M.Y. 11707

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Porabia, Fres delals, Bumper, POB 22781 (GGL Tampa, FL
33622,

186 POPULAR MECHANICS

THIS IS A CENTERED LINE AD
WOTICE how il slands out agains) the alher ads. 1 you like i,
ask for il. The charge lor this ke is only 340,00 The remain-
der of your ad stays the same at $6.25 a word. Send your
request to: PM Classilied, 224 'W. 5Tih 5L, New York, NY
10014,

WOMEN'S INTERESTS

DON'T buy quills make them! Beaufd, wam, washabls.
Instructons 55.50. Grandma's Best. P.O. Box 4204, Johnson
Cily. MY, 13780

OF INTEREST TO MEN

AFRICA CALLS volunbesr for 3 years single Caholic men
professanaly qualifed. Mssionanes of Afnca, 2020 Wesl
Mores Ave., Chicago Il 80645, 312 2744202

GOVERNMENT SURPLUS

IS T Irue you can buy jeeps for $44 through the U.S. Gov-
emmam? Get the facts today' Call 1-312-742-1142 Ext.
7133,

[Continued on next page)



GOVERNMENT SURPLUS

{Continued from Em E'
G.L SURPLUS. Humtng and Camping Equspment, 56 Page
Catpiog 52.00, Red Bank Anmy Mavy, 12-M Monmouih Steet,
Rad Bank, MJ 07701

“GOVERNMENT SURPLUS" JEEPS 330.00! 5,000,000
Hema! Complala Information Your Amsa, 1885 OFFICIAL
DNRECTORY. 5200 [Guaraniesd) Surplus. [A950). 4620
Wisconsin Northwesi, WASHINGTON, D.C. 20016

LOANS BEY MAIL

WANTED MISCELLANEOUS

BUYING Timgsten Carbide, Tungsien, Molybdgram, Silver
Soider, Siiver Comacts. Oald, Plabnur BOD-321-6814 Ohia
216-531-6313 coflect.

RECIPES, COOKING,. ETC.

FREE st of Old recpes. Desserls, Drasds, drinks, eic.
Sano SASE o Ok Recpes, P.O. Box 18111, Inckanapalis.
I, 48219-0111

BCAAP SILVER COMNTACTS, FORKLUIFT CONTACTS,
Silver Solder, Stering. Gaold Plaled. Robert Lesrceas, 652
bdyrile 51, Exzabeth NJ 07202

GOLD, Siver, Prabnum, Marcury. Tardalum, Samples Eval-
ualed Free. Ore Assayng Service. Call Whalesaie Terminal
Tedl Frea: 1-800-932-1010,

BORROW 525 000 “ovarnght * Any Purposse. Keep Indak-
nitely! Free Aeport! Success Research, Box 16738-AW,
Indisnapalis, Indans 46219,

CASH Loans-S500-525.000! AR Ebgibde® Any Puposs!
American, Box C-15, Lynbrook, New Yok 11563

LOANS By Mad Guaranteed! Borrow Any Amouni! Free
Deails, Applications Rushed! Credilmasters, Box S07-FP,
Floral Park, New York 11002

BORROW 5400 - $40.000 overnighl on your Sighature!
Everyone eligible. Repay anylime. Fres detaik! infohousa-
PAl, 808 Post, San Francieo, CA 4109,

ViSA-Mastercand Guaranieed! Wihout Credit-Check! In-
slard Reply! TLV, Box C40, Lynbnook, M York 11583

MOMEY Problems? Free Book descibes Loans, Cash,
Gowernment Grants, Other benelits, availale o individuals.
Writa: Associntes, Box 58-Ad. Brooklyn, New York 11235

BORROW 5100-5100,000! Instand Reply! Mo Co-sgrars!
Rush Stamped Envelops! Financial, Box 548(P), Fichardson
TX TEHE0

BORROW By Mail' $500-525 000 Fast! Easy! Conlidentinl!
For info Application Wi Accurnle PR, 2120 Cresimoor,
Mashvile, TH 27215

FOR SALE MISCELLANEOUS

TERIAYKI MARINATE. 51.00, SASE. K's Wichan, Box
2534-PMB, Detray Beach, Flonda, 33447-28934,

POLISH COOKBOOK Delicious  lovonites,
entrons, cessets. 57.00. Box 452, Strathord, CL 06467

KOOKIES . .. Kids 20-page Cookie Cookbook. Recipes
and Fun!" Send 53.00 10: Jacal Emeprises. Box 37727,
Honoluby, Hawail, S5837

FLAGS - A Types. US, Staie, World Nabons, Marine. His-
taric And Custom Made Calaleg 31, Broward Flag. P.O. Box
B533-PM. Asheville. N.C. 28814

“THANK GOD FOR WEEKENDS ™~ Bumper Sticker 52 00
Buperior Graphics #1132, Box 430138, Sacramento. Calilarna
5842

HEARING AIDS

HUGE SAVIMNGS Eiminate Dealer Markups. Frae Tral
Battaries Wholesale. Terms Aranged Call Tol Free 1-800-
R31Z Or Write: Lioyds-PRC, Rocsiond, IL §1110

FREE HEARING AID CATALDG - Save 13 by mail’ Wrile:
MoneyEavers | 3530PK-3 Lanpdon, Sepulveda. Califoinsa
B1343.

SCRUMPTIOUS Vegelable Pwe, Muttlious. Inexpansive,
51,00, Treaswe Chest 42-17 Ravens Crest Drivae,
Flarsbons, M.J. DE536

WOW! BUDGET STRETCHERS! 107 Hot Dog Recpes.
5198 o H & H Enlprpresses, Dept P-1, PO, Box 5543,
Bracenion, FL 34281

MEAT LOAF Winning Recpa. §1.00 SASE: Bast Supply,
5505 S.E. Ash 5. Porfiand, Cregon 87215

CHIMESE Cookery-eaasy bo loilow recipes for your lavaries.
§4.00. Lawrence Les. Depr. 2015, 2600 Logan Siresl,
Cakiang. CA 84601,

DELICIOUS Vegelanan Recipes, 777 only 54.50. Gregory.
5A33-6 Bdny Sireet, Halilax, NS. B3K 1T,

MAME Branos For Less Baflenes Accessones. Guaran-
teed Aepairs. Heanng Aids. Box 23071, Richlied. MM
55423

BAVE 5200 - . Modemn name-brand aids wngrove under-
slanding. Mo Salesmen. Free Trial. Froe Catalog, JAM, Dogt
132-H. 120 Third, Dakalb, IL 80115

SMOKER'S SUPPLIES

CUNCK Cash LOAMS! Write: FICPA, PO Box 748
Pincanning, M 48850,

ESTABLISH CREDNT G Credil Cards, Low nterest
Loansg, Details. Blose, Box 1628, Fort Lee. NJ 07024

FREE Ppa™ Bamulul walnul imsh-— §15.00 valye — Absg.
lutaly Fres! Sead Mow. Details, Smokers Club, 1085 Bride
Palh, PYIS, Bamleham, PA 18017

TOBACCO

BORROW S400, - S40.000. imlerest s’ Evierpons ahgioe.
Repay aryima. Fres defads! Eastern-PM, 6621 Rediop <8,
Taktma Pask, Md 20912,

BORAROW S500-225 000 Inleres Fres! Repay Anylime! AL
Eligibie’ Write: Cuality, Box 587-3NN, Floral Park, New York
o2

DIVORCE

WINNING  information $2.00  MEN'S  RIGHTS
ASSOCIATION, 17854 {Lyons), Fores! Lake, MM 55025

CIGARETTES - Aol Your Own Cusiom Tobacdas, Papers,
Fiters. Ralling Machings, Acoptsgries, Free Calalpg And
Sample, Green Fever Tobacco, P M., Bax 1213, Owensbharg,
Kanucky 42302

SCIENCE & CHEMISTRY

LABDRATORY Chemueals, Glastwars—Apparatus, Cata-
logus $1.00. Deduxe Soemibc. 834 5. 13 Sireal. Manilowne,
Wizconsin S4220

FORMULAS, PLANS, ETC.

PERSONAL

BIBLE Questions answared. Stamped sawelopa, Bylon
k7167 Benller, Deirodl, Michigan 48218

REMAILING SERVICE

ANY Formula $10000. Catalog $2.00. J Beilort. Box 568,
Chicago. 60690

MONEYMAKING CHEMICAL FORMULAS-THOU-
SANDS! CATALOO 55.00 (REFUNDABLE): GWAJ. Box
183, Brookleld, Wisconsin 53005-0183

FREE Detads! Postal Shoppe, 396 East 90D South, Salt
Lake Ciby, UT B4111

FREE Remaders List. Agents Needed. PS, Box 29656, Gan
Ankanip, Texas TE228

TRUSTWORTHY forwarang. Stamped remails 5100
Cuamond-H, Box 1204 Caddo, Texas 760249

UNLISTED ADDRESS Dhgcesl and confdenkal. Remail
5100 Singie. Mad Forwarding Sevwice. 8050 5. Main
Howsion, Texas 77025

CONFIDENTIAL Mad Reconong Forwarding, Mail Drog.
Box 1B038PM, Orlando, FL 12860

DISCREET Recalving Forwarding. Remailing. Vaughn, Box
381, Culvencay, Califorma 80231

VIAGMIA Full Service Conlidential, Dependable. Mailon,
Boa 22PM. Dalwyn, VWA 23836

MISCELLANEQUS

THE WORLD'S BETTER MOUSETRAP you've wated long
enul] Deakers & Imesiors WANTED Amazing refum an balh
53000 for indormabon. The eRATicalor Co. 10100 Hwy 105
Wesl, Manlgamery, Texas 77356

HOT Meit Glee Sices Below Wholesale, SASE: Rednill,
Box 81, Biervile, FA 17307

SPECIAL SERVICES

INFORMATION Or  amylhing.  Farguson  Aesearch
Specaalists, 60-15 Woodsele, Woodside. New York 11377

HEALTH, VITAMINS

KICK SMOKIMG. Booslel shows way. 53.00. Normandy
Press, 1882 Lighthouwse 51 Engewood. FL 33533

AMCIENT TIBETAN BREATHING METHODS Maw Vilality
Conirol Emobans Blood Pressure 57500 Paul Noel, 2701
Avanue Road, Suile 104, Tovamo, Canada MSM-488

HOW TO FEEL HEALTHIER AND LIVE LONGER, Mal
53,00 o A Cannon Products. 150 N Wikenson Rd., Box
1881, Chadatgaeda, IN 48117-9704,

DRINKING WATER PURIFIERS

PURE SPARKLING WATER from your own lap. Aevole
tonary puritier, FREE inlarmation. BT Marksting. 4503 Cat
Drve, Delie, B.C. Canada Vdb 202

HYDROPONICS

HYDROPOMICS Mobile hamea, apartment 8nd hofmsown-
s —raise visgalablas neady aviormabeally in smal spaca.
Instructions for assambly of pipe garden and growsng plants,
510.00. Rod Grey. 5533 Jessamine Lane, Oriando, Fionda
32609

DELICIOUS AUTHENTIC POLISH RECIPES. 54.00. Box
IOTE-A, Chicago. IL G0639,

SIXTY Ethric Vanety Recipes . 56.00! Nead Fabulous
Drinks? 33,50 S2ydla-Aecipes, 70 Claire Hll Rg., Burlington,
Conn. 06013

12 ISLAND RECIPES §1.00. Recipas, 45124 Mimo Flace,
Kansche, HI BET44

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEEAMAKING-GASOHOL, Frae Supply
Catalog. Yeast Equipment. Conlinental, Box 188FM,
Casselberry, FL 32707

BUY DIRECT AND SAVE! 60% ofl bear Bnd winemasing
supplies. Call toll free 1-800-334-0767. Discount Supplies,
Box 248, Vilas, NC 26632,

FREE BEEAMAKING CATALOG. —Best Vaius. Selac-
ton, 24.hr Serce HOMEBRAEW, Box 158M. Hasiat,
Michigar 48842,

WINEMAKERS-BEERMAKERS— Free Calalog—Fasl
Senwce— Large Selection: Kraus, Box TAS0-L. Indepandence,
Missoun 64053,

WINEMAKERS-Bearmakers: Free lliusiraied catalog of
supplies. Semplex, Box 12278A, Minnsapohs, Minnesota
55412-0276

BEERMAKERS ONLY! Frea Catalogy Newsletbar,
Wilkarmns', Box 4816V, Oakdand, Cailomis 4064

BEER LOVERS — Beew your own. Dalicious! Inexpansivel
Free Calalog. Beer Gear, Box 25093M, Lansing, Michigan
43S

BEERMAKERS Winamahars Frea Catalog. Fast Personal-
ized Service. Bacchus & Bareycorn, 61104 Johnson D,
Mismion, K5 66202

WINEMAKERS — Beermakes Free Calalog, Low Prices.
Fres Aacipes. Cellar-M, Box 33525, Seaftte, WA, B&113

WINE'BEER MAMKING Catalog: B4 Entorpnses, 1845
Zeuth 19th, Springheld, lllinsis 82703

WINEMAKERS-BEERMAKERS Fresh Stocks, Fasi Ser-
vice. Frem Catalog. O'Brions, Box 264D, Wayne, IL 60184

MAKE QUALITY BEER, Wine. Free calalog. Vilage Siors,
Box C-51P8, Westport, MA 0275

FREE Bear-masng  nstruchons. Newman's
Homerewimngs, RO 1, Box 3PM, Port Matiida, Pa. 16870

BURGLAR ALARMS & HOME
PROTECTION

IMSTALL your own! Prolessonal instalier talls how. Send
$8.00 1o: Security System Primer, Bax 1553, Hobokan, NJ
07330,
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Army shows muscle | Sub sets record 3

TR

No, it isn't a medieval joust
ing wurnament, Thay were
U5 cavalrymen demon-
strating their prowess, Gen
Frederick D. Grant sought to
correct John Q. Public's
"wrond impression as to the
character of the American
soldier.” Gram held a mili-
tary tournament in Chicago
at which Gls demonstrated

construction and demolition |

of a bridge. the making and
breaking of a camp, wall
scaling and other Army pro-
cedures. The highlight was
the Sixth Cavalry's “almost
reckless exhibition of fencing
on horseback.”

SOYEARS AGO: !aptamher 1935

The USS Salmon, a new edi-
tion to Uncle Sam’s naval
force, completed a remark-
able record-setting subima
rine journey of 1600 miles
from Bermuda and back. The
round trip consumed more
than 6000 gallons of gasoline
and the sub averaged 10
knots per hour, The Salmon,
135 feet long, was the fast-
est underwater vehicle of its
tme. It ran 13,5 knots afloat
and 11 to 12 knots sub-
merged. Today, the Russian
Alpha class nuclear subma-
rines hold the record of 42
knots submerged and a
range of 6250 miles.

L l F.- =pprd wih N - Ta +._a.p-.llx Dasiin

Suhway interlock
A collision In a New York
subway tunnel prompted |
this invention; a series of
teeth at the end platforms of |
each car which interfocked |
upan collision and prevented
the cars from telescoping |

| s Like The wuﬂQiga.m_nj_'

Accident spawns pack horse.

Down and away
The pilot must have had
courage. The glhder was

launched by sliding it down a
greased plank off a 1000-
foot precipice. The 20-foot
board slanted toward the
runway from the top of an
automabile. Although ghd-
ers are now launched by
auto or aircraft tow, in 1804
Sir George Calley flew one of
the first gliders kite-style. In
1808, Calley persuaded his
coachman to fly the glider
untethered across a 300-foar
chasm. Armed with new
courage, Calley also began
to fly the untethered glider
The coachman guit

Meter-reading tips

It was easy. The ordinary
gas meter had four dials. The
2-foot dial was used for test
purposes. The other three
dials were used W0 measure
gas usage in ten thousands,
thousands and hundreds of
cubic feet. If the dial was
between numbers, you used
the lower number. Theso
tips are still accurate.

25 YEARS AGO: September 1960
| Cartoon stars

Mechanical insect
Ted Duke was injured in an
accident that prevented him
from climbing or riding into
the mountains, Undaunted.
Ted created his Centipede. a
10-wheel mechanical pack
horse that was capable of
carrying large quantities of
equipment over rough ter-
rain. Eight rear wheels pro-
vided the power. Each oper-
ated independently. Like a
tractor, the Centipede was
steered by disengaging the
clutch for either side of the
wehicle. The two front
wheels were used when the
machine nosed into an ob-
struction.

Yogi Bear and Huckleberry
Hound in PM? Yup. They
ware the subjects of an arti-
cle about the Hanna-Barbera
cartoon factory. Bill Hanna
and Joe Barbera pioneered
an economical, but enter-
taining, method of bringing

animation to the small
screen. Hanna-Barbera in-
vented shoricuts  called

planned arumation. Before, a
CArtoon was more expensive
to shoot than a live action
movie of the same length, By
eliminating much of the
background, the animators
could avoid creating numer-
ous drawings

—

| Bnce

A long way

Television For Millions de |

# scribed efforts to bring the

medium to millions of New
Yorkers. A 10-kilowatt Lon-
don station with a 30-mile
radius had success bringing
artistic and entertaining pro-
grams to the cty dwaellers.
The article assured that one
drawback, electrical interfer-
from  automohiles,
would be eliminated, when
I:hE slatiomn INCreast E'“ s
power to 30 kilowatts, In the

| 1980s, television is not only

available to milions of peo-
ple but hundreds of TV sta-
tions can be captured with a

| satellite dish

Flying lab

The Bristol 188 was an En-
glish-built airplane made of
stainless steel designed to
aid engineers in developing

a supersomic airliner. The
single-seat jet was expected
to exceed 1500 mph ™

188
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Warning: The Surgeon General Has Determined
That Cigarette Smaking Is Dangerous to Your Health

=

16 mg. “tar”, 1.2 mg. nicating av.
 per cigarette by FIC method.




