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4x4xFord!

Onlv Ford qives you a dloic.e And the 5.8L High Output  payloads big as 4,485 |b.

. - . V-8 with 4-barrel Nobody else does so
of big and small 4x4 pickups with  carbgives =0 ="  much to meet your needs!
independent front suspension. a ﬁﬂm‘a ., Best-Ballt
¥ ¥ a I___.'-'\.'l;‘,'.‘: 4 “__'.._ & :".
And for ‘85, Ford's high-output  hose- 45 e At Ford, Queality is
: % power &, UUsdl i w’  Job 1. A 1984 survey
engines make their performance than A5 obished that Ford
even more exciting. milabe LBE Ly makes ﬁ:-letrt:.:ecsi::&bu'fitis "
Ford's responsive for power no other Tough suspensions. based on an average of
power gives you extra small V-6 pickup can top. Both big and small problems reported by
muscle off the road, extra ~ Some choice! 4x4’s have Ford's exclusive ~ Ownersin the prior six
pleasure wherever you More ‘85 news: Twin-Traction-Beamn front months on 1981-1983
drive. Strong reasons to 5-speed manual over- suspension, Independent ~ Models designed and
choose the 4x4s thatlead  drive is now standard with  wheel action absorbs off: ~ builtinthe US.
all others in total sales?* all engines, new 4-speed road jolts and helps keep Lifetime Service
New automatic overdrive trans-  wheels glued tothe ground, Guarantee.
Ranger power. rnission optional with V6.  Both give you Ford's proven As part of Ford Motor
For '85, Eo 4-wheel-drive systernwith  Company’s commitrnent
Ranger has e, ¥ Big F-Series manual or optional auto- to your total satisfaction,
anew23lL GV, PO matic locking hubs, participating Ford Dealers
dcylinder -l "F{‘ e Ford's big 4x4’s offer stand behind their work,
engine with [} _,*" ¥4 youachoiceoffivehusky ~ Biggestpickupcholce. g i a Lifetime
electronic ", . ¥ engines. Every one from Pick shortorlong-bed  Sorvice Guarantee. No other
fuel injection, = : standard 4.9L Six up leads Ranger OrF-SeriesRegular ¢ companies dealers, for-
standard. Or, you can go its nearest competitor’s Cab, exclusive SuperCab eign or domestic, offer this
with Rangers 2 8L V-6 in load-moving torque. or 4-door Crew Cab—plus kind of security. Nobody.
See your participating
Ford Dealer for details.
Dealer-installed Ranger light bar not
I occupant salety

" Based on newr tnech registrations thiu
Sasgust, 1984

1 Optional; not svadlable in California o
wrilly rrsrual frensemission,

based on SAE Standand [1349
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More Bauer to You!

Ford Bronco and Bronco 11—
not one but two tough
4-wheelers for '85—both with
Eddie Bauer style. They're all

dressed up with everywhere to go!

Now Ford offers
you a choice of big
Bronco (seats 5 or 6) or
trim-size Bronco [l (seats

all driving more fun.
Bronco II's 2.8L V-6

gives you power no other
small V-6 4-wheeler can

4) in special Eddie _top. It's standard at no
Bauer editions. &g —r~f extra cost. Bronco
Both have a ke Starts with a big
lot of good A high-torque 4.9L
thingsin . ¥ Six, standard.
common— &R v u:?" Addsa5.0LV-8
besides Ford &8 ;.,:-_ with new electronic
toughness | # fuel injection. Plus a
and Bauer class. SELnghGutpul‘HEwrth

More toyor. < 4 ban:l carb—and ﬂhaﬁ

| e more horsepower {
Both have plenty of  Blazer’s biggest engine*

power on tap. Power that
eases you through hard Unique suspensions.
off-road going and makes Both Broncos have

"M Drd mncn M,"

independent front sus-
pension to absorb off-
road jolts so you don't
have to. And to help lwep
wheels glued to the
ground for solid traction.
Both give you a
proven 4-wheel-drive
systemn with a choice of

and limited warranty
program. One beau-

manual or optional auto-  tifu] d{agel
rnatic locking hubs. o

And now both offer !m“ Trucks
you the special looks and e B
luxury of Eddie Bauer At Ford, Quality is

Job 1. A 1984 survey

editions. established that Ford
The Bauer Broncos. makes the best-built
g American trucks. This is
4_“&1212?: Iumquheigh_ based on an average of
problems reported by

styled interior and exte-
rior trim. They include
dual Captain'’s Chairs,

owners in the prior six
months on 1981-1983

floor console and much bu"”:“dt?ftﬁ:%gged and
more. Flus Eddie Bauer =

gear bagr travel blanket Lifetime sﬂ'ﬁ!

and visor organizer. And, Guarantee.

to top it all, “Ford Care” As part of Ford Motor
extended maintenance pany s commitment

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.
*Oxptional: not evailable in Califoenia or

with manual transmission. Horsepower

based on SAE Standard [1349

"My Bronco Il & Me’
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“Work out.
Run.
Sweat.
Shower.
And Speed Stick protection
to help keep me dry.

That’s how | give
my career
an extra edge”
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BernzOmatic
youwon't

whattodo

AT Sﬁratghten
¢ A e the iron
Repair the pi [ leaky railing on

the porch.

Fﬁe g&SEITlE'!]

windows.

BerrizOmatic has a full line % Don't spend another weekend

of torches to do 101 things | without a BernzOmatic.
around the house you No one does it like you
didn't know you could do BernzOmatic.
with a torch.

BernzOmatic makes heat

do wonders. And we've
been doing it for over g

a century. #"1# .-f’f =]
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Purcell Mountains.
A rugged place for a smooth whisky to start.

WESTERN CANADA—The
hardest part of the climb-
ing is just getting enough
air. | gulped it in. Icy. Thin.

And then we stopped,
and looking around took
my breath away all over
again.

Later, thawing out by the
fire, we knew we d been
someplace we could never
forget.

Over Windsor Canadian,
we talked about it all night
long. That’s some smooth
whisky.

[t's made from water
that runs down from the
glaciers. They use the
local rye. And that high,
clean air must have some-
thing to do with the way
Windsor Canadian ages.

Rugged country. Smooth
whisky. Both unforgettable.

oy
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WINDSOR U«* j

CANADA'S SMOOTHEST WHISKY.
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SETVESE 2.pc.
Locking Pliers Set

7" regular & 6" long nose pliers with
adjustable heat-treated alloy steel
gripper jaws. Hurery! Offer good from
Feb. 10 only while supplies last, at
participating True Value Hardware
Stores. LPOBO7

[HARDWARE
VALUE

_ OF THE MONTH

Aluminum Stepladder
Lightweight, features full 3" side
rail, slip-resistant steps & foet,
pinch-proof spreader bar. Hurry!
Offer good from Feb, 20 only while
supplies last, at participating True
Value Hardware Stores, 327

CHARGE T of participaling  [ESFFAE. ™)
True Value Hardware Slorez. |8

Far siore mearesl you s

“Wardware in the Yellow Fapes

EDITOR'S

oving a piano may not seem to
merit a place in history. At

least not until you've suffered
through the effort yourself. The
move does take on a certain stature
when you do it alone, in darkness,
and in absolute silence. Humorist
Victor Borge recounts such a feat in
How To Move a Baby Grand (page
107). Borge's is just one of our
Great Moves Of History, which
you'll find on page 100. One great
effort that didn't quite make our
final cut but is nonetheless interest-

Entertalner Victor Borge demonstrates the
first step In becoming PM's Music Critic,

ing is shown below. It involves the unorthodox treatment of an Orthodox
church in Czechoslovakia. When a coal deposit was discovered under the
church in 1975, the 12,000-ton building was elevated, placed on rails and
hefted a half mile away so the coal could be mined. (By the way, it should be

Moving a church: Better founded upon a
rock than on a prime depasit of coal.

noted that for his effort, Victor
Borge was made PM's Music Critic
for this month—the first man ever
to be so honored). . . . It takes a lot
more to fight a fire nowadays than a
hose and a hardhat. With all the
new kinds of materials that can
burn—chemicals, plastics, toxics—
there's no telling what firefighters
will face when they respond to a
call. To make the odds a little more
in their favor, they're toting along
the equipment you’ll see in our
cover story, Hot New Gear For Fire-
fighters (page B7). To get PM's
cover, photographer Brian Wolff
and Science Editor Dennis Eskow

visited the Nassau County Fire Service Academy on Long Island, N.Y.,
where Alert Engine Co. No. 2 of Rockville Centre was practicing on an oil

blaze. Posing calmly are Capt. Wil-

liam Ruckdeschel of Alert, Chief

John Baroni of the academy and
Chief John Glynn of Alert.

Fiche
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E VINRUDE XP150.
THE ULTIMATE BASS HAULIN MACHINE -

On the pro bass circuit, every tournament
is a race. That's why we've engineered
50 many race-proven features into the
Evinrude XP 150.

In fact, it shares many of the same
high-tech
features
that make
the new
Evinrude
JEXP™V-B

COUTRDARD WARST DORSORLTAON TR dLL MOETES RESERYED

S0 awesome.

Like highly tuned race-style carbs, “high
squish” design cylinder heads, a throaty
race-tuned exhaust system and sleek Nitro
Series™ XP gearcase

With its Top Charge™ 35-amp alter-
nator, you get more than enough power for
fishfinders and other electronic acces-
sories. Quicker charging for your trolling
motor batteries, too.

What's more, the XP 150 offers VRO™
variable ratio automatic oil injection.

And the XP 150 is backed by the new

optional 1+2™ three-year buyer protection
plan. See all the exciting new Evinrude
motors for 1985. For the name of your
nearest Evinrude dealer, call this toll free
number: 1-800-255-2550.

THIS YEAR G0 FOR THE BEST.

EVINRUDE =

s eacouet pacus o (I recann uanm coasonarion



LETTERS

TO THE EDITOR

L]

Solar slip-up

| was puzzled by your explanation of
why it was possible 1o photograph a
normally unphotographable annular
solar eclipse (Science Worldwide, page
52. Ocr "84). In an annular eclipse, as |
understand it, it's the brightness of the
sun showing around the edges of the
disc that blanks out the fainter corona,
making it invisible and thus not possible
to photograph.

But you said that the sun was
brighter than usual that day. making
the corona visible. Wouldn't that tend
to make it even less visible?

HAHREY CHURCH
LEBANCIN. 111

You're right. We should have said
that the corona, not the sun, was
brighter than usual, making it visible
despite the presence of suniight.

| was very interested in your striking

Sun about to disappear In annular eclipse
photographed by reader Conant in May 1984,

photo of the solar eclipse because 1, oo,
wanted to photograph it and didn't
think it would be possible. 1 was very
surprised and pleased to find that my
photos turned out well, although not
gquite as dramatic as yours.

The photograph that I'm enclosing
(abowve) shows the sun as a slim cres-
cent shortly before total eclipse.

CLAUDE HUCH CONANT
CHARLOTTE, MICH

Were you there?

During World War [, America lost only
one aircraft carrier in the Atlantic
Ocean, the USS Block Island (CVE 21).
Miraculously, all but 10 of the more
than 900-man crew survived. These
same crewmen were later assigned to a
newly commissioned ship also named
the Block fsland (CVE 106).

This continuity of service through the
sinking of one vessel and the manning
of another of the same name is unique
in naval history, We are trying to track
down these valiant men in order to set
up a reunion. If any are among your
readers. we'd like to ask that they
contact Al Dulman, 330 Powell 5t..
Stoughton, Mass. 02072. Thanks,

W. 1. BOOH
ANCHORAGE. ALASEA

Needs bigger lungs
My husband just finished building vour
intriguing air-driven calliope (Create
Your Own Circus Music, page 102, Dec
‘82). We found it hard 1o believe that
such a complicated instrument could be
constructed in the relatively short time
you specified—only 40 hours—but you
were right on the money.

We did make one modification that
may be of interest to other readers who

have built the calliope. We found that
the two hair dryers recommended for
the air supply didn't have quite enough
volume 1o produce a full, rich wone. We
hooked up a tank-type vacuum cleaner
instead and now the calliope sounds
much better. We're very pleased,
BEVERLY ELWEL
EDINA. MINN

| Missing tool
Your excellent November '84 issue was
a clear example of why | subscribe to
PM. So much for the pat on the back.
Now for a wrap on the knuckles;
Nowhere in your article Planr A Shop
That Works For You (page 156) was
there any mention of a multipurpose
power tool. My Shopsmith takes up
only a little more space than a lathe and
can match the capabilities of most ad-
vanced workshops having many differ-
ent types of wols. Why the oversight?
TOM ZMUDZINSKI
OXON HILL MDD

The Shopsmith is a fine tool, indeed,
and is particularly useful where shop
space iz limited because of its many
functions. Qur article, however, was
intended to suggest efficient layouts for
those having or wanting a varety of
individual power tools.

Tire choosing made easy
Thanks for your article How To Pick
The Right Winter Tires (page 72, Jan.
‘85). With all the confusion over differ-
ent snow treads and front- vs. rear-
wheel drive, your clear and detailed
information was very helpful
JOHN €. ACKERKNECHT
ESSEX JUNCTION. VT,

In Dutch

I very much enjoyed your article on
new ultralights, especially those fantas-
tic replicas of World War | fighters (15
New Kit Planes You Can Fly Without A
License, page 80, Dec. "84). As a Dutch-
man. however. | must take exception to
your description of the Fokker Ein-
decker as a German plane.

All Fokkers were, and still are. Dutch-
made. The Fokker company is alive and
well in Amsterdam and today makes
short- and medium-range airliners.

3. 1. VAN LIER
MERRIMACK. N.H

You're right, of course. We meant
that the Fokker Eindecker was German
in the sense that it was one of Germa-
ny's principal fighter planes in World
War I.

Your statement that Wisconsin re-
gquires mandatory flight training for
ultralight pilots was incorrect. This
state requires only that ultralights be
registered

For those who insist that ultralights
need stricter regulation. it should be
noted that no innocent bystander has
ever been killed or injured by an ultra-
light. The only casualties have been
among pilots and they assume the
responsibility for their own safety.,

MICHAEL SCHEID
EAA ULTRALIGHT CHAFTER 35
MADISON. WIS

Right bridge, wrong river
In PM's Time Machine for December
‘B4 (page 182). you noted that con-
struction of New York's Verrazano-Nar-
rows Bridge was begun 25 years ago,
but you somehow put the bridge over
the Hudsen River. | think you'll find that
it spans the Narrows, the body of water
for which it is partly named.
L A BIONNES
HAZLET. N.J
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health,




BILL HARTFORD

' Flat-out Ford

Look out Lancia and outa the way Audi
‘ Quattra! Ford's after a rally champion-

ship: This stubby little sweetheart g

looks fast and is fast, The RS 200

just shaown by Ford of Europe

at the Torino Motor Show

i5 a mid-engine two

seater that will run the
| roads with driver's §
| pick of two-wheel or
four-wheel drive.
He'll be kicked up to
60 mph in under &
sec. by the turbo
charged, 16-valve. dohc. fuel
injected Four that sits fore and aft
behind him. The 1.8-liter powerplant
will develop up to 360 hp in a chassis
that's got a right-on weight distribu-
tion of 50:50. The composite materials
| body is a Ghia Studio design and. even

-

Turbo Iintercooler of the mid-engine RS 200
is asrodynamically integrated in the roof,

IMPORTS &
MOTORSPORTS

Ford's RS 200
sports prototype

ives rally driver
:hng:e of rwd, $wd.

though it appears totally new, if you
look closely vou'll see some parts
taken right off the Merkur—the wind-
shield., for example. The front and
rear body sections hinge open com-
pletely, and all drive train compo-
nents are fully accessible for quick
servicing during rallies. In 10
minutes, you'll get a complete
transmission change! Four proto-
types were built initially and test-
ed by Jackie Stewart, who gave
the RS 200 thumbs up on its perfor-
mance and handling. To gqualify for
world rally competition, Ford will
build 200 cars to be sold in Europe. No
matter that the price should be about
£40,000—a line is already forming.

Taller wagon

No. you're not shrinking, Some Honda
Civic wagons are 1.1 inches taller than
yvou remember from last year. The
four-wheel-drive model. which just
went on sale in snow-belt areas of the
country, i1s higher to make room for a
prop shaft to a rear axle differential,
and to give the model a httle extra
ground clearance. The 4wd is an on-
demand system: All you do is hit a

button on the instrument panel when |

you want additional traction

The only gear box offered is a six
speed, The sixth-gear position is off to
the side, out of the way of Honda's
familiar five-speed shift pattern. since
it's an extra low gear designed for
low-speed pulling power when in

Honda Chic w with four-wheel drive s

1.1 in. taller Its fwd counterpart.
dwd. Power to the wheels is from
Honda's transverse, 1.5-liter, 12-
valve Four with 76 hp and B4 |b.-ft of

| torque. With this mountain machine.

you can leave your crampons at
home,

Volvos with front-wheel drive

If you're familiar with Sweden's two
automakers, you know that Volvo has

always made the rear-wheel-drive
cars and Saab the front-wheel-drive
models. That's just the way it's al-
ways been, but not for much longer
Late this year, Volvo will show the
first of a fwd range of cars that'll join
familiar DL, GL, 740 and Y60 models
that are sold here. The front drives

Volvo fastback sports coupe will be first

Four-door verslon of new front-
drive line shares front-end
e

Identity with Volvo's
760 flagships.

will be smaller than the "'big” Volvos
we know. and—good news for fans of
the marque—less expensive.
They'll be built in Volvo's
manufacturing plant in
Holland and will be 1986
model-year cars. The
sports coupe should be the
fastest of the new models,

jand will compete with cars like the

front-drive car from the Swedish automaker. | Volkswagen Scirocco, The four-door

sedan gets an aerodynamic shape
with some resemblance to the 700
series body. It's roomier than the
model it has been built to replace: the
rear-wheel-drive 3680 that has been
available only in Europe.

Meanwhile, at the upcoming Gene-
va Auto Show this month, Volvo will
be showing a limited-production, 760-
based, luxury performer—with, of
course, rear-wheel drive.

{¢]
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A quick messa

We'll be brief. The car shown here
is the most powerful Civic ever.

It’s the new Honda Civic CRX Si.
It has fuel injection. Driving enthusiasts
will have no objection.

Fuel injection s just another way
to get gasoline into the engine. Simply;
it does the job more efficiently than a
conventional carburetor.

Honda callsits new sequential-port
system Programmed Fuel Injection.

It umes the exact moment to inject a
precise measure of gasoline into each
cylinder. The engine says when.

A 12-valve, cross-flow cylinder head
makes effective use of the new fuel
injection.Which makes it easier for you
to get around slow moving traffic.

"The CRX Siwas designed for pure
driving enjoyment. It comes only with
a 5-speed manual transmission. Fifth
gear is a true overdrive. It helps overall
economy and reduces engine wear and
interior noise level.

As always, you will find the engine
and transmission up front for all the
advantages of front-wheel drive. Less
weight, more space, better traction.

One thing that makes the CRX Si
a joy to drive 1s its suspension. Fore
and aft stabilizer bars help control body
lean while cornening. We've enclosed
the rear bar inside the axle tube to keep
evcryﬂnng neat underneath.

TP Ve

Welve mounted nitrogen
rear shock absorbers to provide stable
dampening They helpimprove the ride.

Stopping power is trusted to power
assisted brakes.Ventlated front discs
help dissipate heat buildup.Rear brakes

gas-filled

are drum type. Backing up everything
is a dual diagonal hydraulic system.

Rack and pinion steering insures a
positive feel to what’s happening on
the road. The car will positively turn on
a dime, providing its diameter is no
less than 29.5 feet. The Civic CRX has
the tghtest turning circle of any two
seater sold in America. No wonder it’s
SO easy to park.

In motion, the car is something else.
A low 0.33 coefficient of aerodynamic
drag. Honda designers shaped the car
to direct air around it cleanly. To further
improve total efficiency and help road
holding ability.

Now you can see why there are so



many acrodynamic features. Like a
front airdam, flush windshield and door
handles, low hoodline and rear spoiler.
The CRX is slippery.

You can watch the air slipping by
overhead. The CRX Si comes with a
power sunroof. Just touch a button and
the sunroof panel rises and retracts.
Because of the special way it opens, its
opening is larger than other designs
would permit. And 1t takes up hardly
any headroom.Only Honda has it.

You will find cast aluminum alloy
wheels on the standard list. They are
fitted with wide Michelin steel-belted

radials. Anything less wouldn't be right.

"There 1s a rear window washer
and wiper. A big help with a window
that’s 980 square inches of glass. It also
has an electric defroster.

All the windows are tinted to filter
out sun rays. I he windshield has a
dark shaded upper area across the top.

from Honda.

You adjust the dual outside mirrors
from inside the car. And you can turn
on the headlights, signal turns, wipe and
wash the windows quickly, slowly or
intermittently. Without removing your
hands from the steering wheel.

"[all people can sit in this car. The
seatbacks recline and the bucket seats
themselves adjust eight inches front
or back. Legroom runs nearly 43 inches.
The seats have adjustable headrests.

Right behind the bucket seats is a
locking stowage compartment. For
anything you don’t want people to see.
"There is also 14.5 cubic feet of cargo
space back there.With a wide rear hatch
for easy loading and unloading.

On the dash panel you will see the
instruments you need. These include
a speedometer with odometer and trip
odometer, tachometer, temperature
and fuel gauges and functional warning
lights. They are illuminated in high
visibility orange for better night vision,
like in airplane cockpits.

'The rest of the instrument panel
features door window defrosters, quartz
digital clock, covered storage box. And
finally, a coin box.

Certainly, by now, you must have

gotten the message.
IO N DA
The CivicCRX Si
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Breakthrough in loudspeakers

BASS, TREBLE AND
WVOLLIME
CONTROLS
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Arrows chart the path of sound through the
Intricate de la [abowve| that
lets the Bose AWMS-1 produce deep bass
and high volume, The cassette/tuner/amp
[right] is a tabletop model.

To get deeper bass from a conventional
loudspeaker, you must increase the
gize of the cone, house it in a larger
enclosure and pump in more watts to
move a greater volume of air. Now,
Bose Corp. has thrown convention to
the winds with an engineering innova-
tion that permits a small. modestly
powered speaker to deliver bass at
sound-pressure  levels usually found
only in heavily amplified floor-standing
speakers.

The new technology is so effective
that its first application occurs in a
small. self-contained hi-fi console Bose
calls the Acoustic Wave Music System
(AWMS-1, %649). The tabletop unit
includes an AM/FM tuner with 10 pre-
sets, a casselte recorder with Dolby-B
noise reduction. a 2b-watt amplifier for
the single 4-in. bass cone and a five-
watt amp for each of its two high-
frequency speakers. All this comes in
an 18-pound package only 18 in. wide,
11 in. high and B in. deep.

Critical to the system’s size and oper-
ation is the acoustic wave technology
it's named for. This involves controlling

AMIFM RADIO TUMER
WITH STATION PRESETS

INDEPENDENTLY
AMPLIFIED
TWEETERS

FOR HIGHER
TOMNES

SOUMNDWAVES FROM
SPEAKER TRAVEL
THROUGH
LABYRINTH

the interaction of acoustical waves with

the moving bass cone. Similar to the
way a flute can fill a hall with sound
from a mere whisper of breath, this
interaction takes place within tubes—
ar wave guides—emanating from the
speaker cone and folded at precisely
calculated intervals. A conventional
speaker of the same enclosure size as
the Bose AWMS would need three
times the amplifier power to achieve
the same volume.

According toe Dr. Amar Bose, the
compact efficiency of wave-guide tech-
nology has applications in video and car
steren. The wave guide can be wound
through a TV set to produce astounding
stereo from a small amplifier. Winding
the wave guide around obstructions in
a car would permit greater installation
flexibility for super hi-fi sound

Although the company is introducing
its technology in & simple, one-piece
console, Dr. Bose says free-standing
wave-guide speakers are feasible for
home and commercial use. The AWMS-
1 runs on househeold current. A carry-
ing case with battery pack costs $70.

Currents

#® By the rime you read this, the first
Compact Disc “singles” should be
available, PolyGram Records says its
MaxiDiscs will contain 17 minutes of
digital audic music on a standard 4%s-
in. CD that is priced lower than album-
length CDs. One possible application:
laser jukeboxes.

#® The interception of pay-TV program-
ming by home satellite-dish owners is
now legal, thanks to the 1984 Commu-
nications Act. But some pay-cable pro-
grammers are threatening to scramble

| their signals this year to foil fresioad-

ers, Stay tuned

#® Signal-swipers beware: Those black
boxes for unauthorized descrambling of
pay-cable programs might cost you
more than you think. A Federal District
Court recently slapped $1.1 million in
theft-of-services fines against a New
York retailer who sold the devices. The
cable companies say they'll pursue
cases against mdividual owners. too.

Hand-held computer-fun

Add SuperMicro to the list of downsized
glectronics miracles. HomeComputer
Software, its maker, describes the de-
vice as a palm-size computer console
for game aficionados whose skills and
tastes have outgrown simpler hand-
held video games.

At 85905, the battery-powered Su-
perMicro enables computer buffs to
enjoy mind-challenging games away
from their home computers, lts twin
microprocessors and lguid crystal dis-
play color screen provide multiple skill
levels, game variation and random ac-
tion, along with sophisticated color
graphics and sound effects. The game
cartridges pop into the console like
cassettes. HomeComputer Software

now offers three games, with more
cartriciges on the way.

The color liquid crystal display screen of the
SuperMicro game console closes up ke a

clamshell for portability.
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ITPULLS MORE THAN
ITS OWN WEIGHT.

A Kubota tractor has lots of pull. It pulls a
rotary tiller, disc harrow, front loader, box
scraper, mower, cultivator, plow and more
than 40 other matching tools.

Of course, not every Kubota tractor
pulls every one of these implements. But
with the widest selection of tractors under
40 hp and matching implements, you’re
a sure to find the combination you need.
Whatever that is, Kubota tractors and
implements are made for each other.
And ourimplements work even harder
because of the special features built into our
tractors. Like a fuel-efficient diesel engine. | 2§
Four-wheel drive. Power steering. Three- =8
point hitch with position and draft control.§
2 ___ Onsome models, shuttle-shift.
Stop by your Kubota dealer. He can tell
you all the reasons why Kubota tractors
and implements pull ahead every time.

Models HP CYL Choice of Transmission
B5200 13 3 Standard
B6200 15 3 Standard
B7200 17 3 or
B&200 19 3 Hydrostatic

FTO HP*
L.245 HC 21 3 Standard
L2250 21 3 Mechanical shuttle-shift (8x7)
1.2550 23.5 3 Mechanical shuttle-shift EEJ{T%
1.2850 27 4 Mechanical shuttle-shift (8x7
L345 29 + Standard
L3558S 29 ) Hydraulic shuttle-shift
L3750 36 5 8x8 or
L4150 40 5 Hydraulic shuttle-shift
*Manufacrurer's estimate

“KUBOTR

e Nothing like it on earth



APPLIANCE

CLINIC

I have a General Electric icemaker,
Mode! GE1, No. WR30X1886, in my GE
refrigerator. Dirt and sand entered our
water supply from & ruptured water
main in the street, and since then the
icemaker hasn’t worked. It made two or
three cyclaes of “chocolate”™ ice cubes,
then two cycles of clean but half-size
cubes, and after

‘Chocolate’ ice cubes, then none

Remove the screen by carefully work-
ing it out of the valve with a small
screwdriver. Clean the screen thor-
oughly, then replace it in the valve.
Before reconnecting the water sup-
ply tubing, place the loose end in a
bucket and have someone turn on the
water supply briefly. to flush about a
quart of water

that, nothing. What
can | do to remedy
this? My water sup-
ply is now clean
and with good pres-
sure.—T. Moitoza,
Metairie, La.
Apparently  silt
that went through
the water supply
clogged the filter
screen in the ice-
maker water valve.

FLOAR

WATER throudgh the tuhing.
#TJLI';?:&E Reconnect the tub-

— ing, turn the water
back on, and check
for leaks around the
connection. Flug in
the refrigerator and
make sure the ice-
maker is turned on
and plugged into its
connector in  the

FILTER BRALE

This valve is locat-
ed in the motor
compartment at the
rear of the refrigerator. To clean the
screen, unplug the refrigerator and
twm off the water supply to the ice-
maker. Move the refrigerator away
from the wall and remove the rear
access panel

Follow the water supply tubing to the
water valve. Use a wrench to discon-
nect the tubing from the valva. Then
remove the large brass hose nut to gain

leemaker water valve, If blacked by sed|-
needs fliter sxcreen cleaning.

WASHER SCREEN HOSE | side wall of the
WATER OUTLET T unit's freezer com-
partment

To prevent de-
bris and silt from
blocking the icemaker valve in the fu-
re, yvou might consider installing a
water filter on the tubing leading 1o the
icemaker water valve. The filter will
also strip out much of the chlorine in the
water and make the ice cubes taste
better. The water filter is available from
any authorized GE parts distributor in
your area, and comes with installation
instructions for the do-it-yourselfer

I have a Sears Lady Kenmore clothes
washer, model No. 110.72490600, seri-
al No. C40702298. Every time the spin
cycle begins, the kick-off switch shuts
off the machine, no matter what the size
of the Ioad. I've checked to make sure
the washer is level. Can you helpP—
Bernard Smith, Everett, Fa.

Either the snubber pad and spring
are worn, or the off-balance swiich
needs adjusting. To check the snubber
pad, unplug the washer, then raise the
top by inserting a thin-blade putty knife
between the top and the cabinet and
pushing in on the two top locks, located
2z in. from each side. The snubber pad
and spring are at the right rear comer.

Push the tub back all the way, then
let go. The snubber should produce a

POPULAR MECHANICS & MARCH 1785

access 1o the stainless-steel filter | The part number for the flter is
screen located inside the valve inlet. | WRO7X214
Spin cycle shuts off clothes washer

drag on the tub and stop it from swing-
ing back quickly. Should the tub move
too freely, there may not be enough
tension on the spring. or the bottom of
the snubber pad may be glazed or oily
and need replacement. The snubber
and spring is part No. 350902, available
at any Sears parts or appliance store.
If the snubber pad and spring are not
the problem, check the off-balance
switch, The switch is located behind the
access panel at the rear of the machine,
mounted with two screws 1o the left
inside of the cabinet just helow the base
plate. There should be about 1-in, clear-
ance between the base plate and the
thin metal tnp lever of the switch, If
there is less clearance, bend the metal

arm away from the base plate.

Calibrating an oven

The oven temperature control on my
Frigidaire electric range, Model RDG3-
35W, seems to be off about 50°. For
example: When preheating the oven on
a setting of 350°, the oven pilot shuts
off, but the oven heat will override to
about 400°. Would you please tell me
the best way to approach this problem. |
have had the back panel off to replace a
surface unit pilot and found some loose
wiring, which I took care of —Albert
Gibson, Port Richey, Fla.

To check the oven temperature,
place a mercury oven thermometer—
available at any large hardware store—
in the center of the middle oven rack.
Close the door and set the thermostat
dial to 400°. Allow the thermostat to
cycle off and on for three cycles (watch
the indicator light). Use a flashlight to
read the thermometer through the
glass door. and calculate the average
oven temperature for the last cycle.
Mark down the cut-on temparature (in-
dicator light on) and the cut-off tem-
perature (light out). Add these two
figures together and divide by 2. If the
average temperature is less than 390°
or more than 430° the thermostat
should be recalibrated. If it is less than
290" or more than 530° the thermostat
should be replaced.

To recalibrate the thermostat. the
oven dial should be left at 400° and the
oven hot. Remove the control knob; the
calibrating screw is inside the hollow
shaft on which the knob mounts. Insert
a very thin-blade screwdriver through
the center of the shaft to engage the
calibrating screw. Hold the outside of
the shaft with pliers to prevent it from
moving, while turning the adjustment
screw counterclockwise untl the oven
light comes on, Then, tum the screw
clockwise until the oven light goes out.
Set the screw approximately halfway
betwaen these points.

Lot the oven cycle twice, then re-
check the average temperature, On
yvour particular model range, moving
the calibrating screw “fs-Turn counter-
clockwise lowers the temperature ap-
proximately 35% ‘e-turn  clockwise
raises the temperature 35° ™

I youa e @ permbiosm weith any appianre, send yaur

gusiin akong with phee raesclol and' sevdad numisees, o
Appiliarmee Chinie Populer Mechanios, 2849 West 57th
e New York, MY, 10018, Sorry, bor foniovs cannoi

bt ansywored ndividually. Prodierns of eeidis meres)
will be discussed i this molumn.
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Tattletale ignition

The newest wrinkle in automotive electronics is self-
diagnostics—systems that can analyze, store and report on S8
their own failures. These systems are popular standard
equipment on new cars, but here's the first ['ve seen in
aftermarket parts.

The SecurityPlus electronic ignition module is a plug-in,
bolt-on replacement for 1974 and later Ford vehicles. Two
indicator lights on the case display module status. A green
LED lights as long as the module is working properly.
Should there be a malfunction, the red indicator light comes
on and stays lit. That's really useful in cases of intermittent
failures, where the unit malfunctions when hot and works
properly after cooldown. If that happens. the red light
would tell the tale,

securityPlus also prevents mistaken replacement of a
working module, an error that might cost up to $100. A
limited lifetime warranty on the module stipulates free
replacement if the red indicator light ever comes on. It's
available at auto parts stores for about $50. For more
information. write to Switches Inc. 516 High Street
Logansport, Ind. 46947 —N.5.M.

Replacement Ignition module uses LEDs to report on Its own status |

The Safety Vent System is designed to
prevent a buildup of explosive hydro-
gen gas inside the battery. Instead,
hydrogen vents from the battery into
the recovery monitoring bottle. A 's-in,
hole in the bottlecap allows gas to
discharge into the atmosphere, away
from the battery terminals, where a
spark might ignite it If '/ in. or more of
electrolyte is found in the bottle after
30 days. it means the battery is being
overcharged or too much water was
added to the cells,

The Safety Vent System can be used
on most nonmaintenance-free batter-
les. It's $11.95 by Cable Safety Sys-
tems, 729 Walnut Blwd., Brentwood,
Calif. 94518 —Mort Schult=

Proper venting

Vent system traps the electrolyte overflow
and safely carrles away hydrogen gas.

Third hand
at the gas pump
Every time [ suffer through frosthite
and gas-soaked hands at the self-serve
station, | fume about the demise of
automatic gas pump nozzles. The solu-
tion is so simple that you'll wonder why
it's not been thought of before—a clev-
er plastic helper called the E-£2 Pump
Hook it in place (either fast or slow
| filling speed) and you're free 10 check
the oil, clean the windshield. or simply
get back into the warm car. They're
| $1.25 each from Venturss Unlimited
I Inc., 1165 Clifton Awve., Akron, Ohio
44310 —N.5.M.

Simpie ellp automates the gas-pump nozzie.

retainer straps with a spring

orque
engine
hydraulic unit and cuts vibrathons.

Why does engine vibration seem to
increase as my four cylinder, front-
drive car adds up the miles? The upper
portion of the engine is secured o the
radiator support by a strap that will
wear out due to continuous flexing and
heat/oil exposure. The Torgue Strutisa
spring-and-hydraulic replacement that
gliminates failure-prone rubber bush-
ings. Priced from $40 to $50 for GM A-
and X-cars, Honda Accord and Civic,
the Moog Automotive struts are avail-
able at auto parts stores.—W.H.

POPULAR MECHANICS & MARCH 1985



Take Hold of Advanced Technology!
With Radio Shack’s Programmable Scanner.

No Crystals to Buy! Direct Access to 23,684 Frequencies!

Radio Shack has been bringing the latest technology
from the laboratory to the marketplace for over 60
years. Our Advanced Technology emblem is your
assurance that the Realistic PRO-30 programmable
scanner gives you outstanding performance and high-
est quality at an affordable price.

Listen to the Action wherever you go
with our Realistic® PRO-30 | 6-channel scanner.
You can hear police, fire, ambulance, aircraft,
trains, amateur radio, government, military and
more. Our advanced technology gives you di-
rect keyboard entry of frequencies in the VHF,
UHF and aircraft bands.

Engineered for Excellence! From its
sensitive frequency-tracking front end to its
extra-rugged case, PRO-30 gives you state-of-
the-art technology and outstanding quality.

A Built-In Microprocessor simplifies op-
eration and gives you customized listening. You
can scan up to |16 channels in two speeds or use
the manual key to monitor one frequency at a
time. There's even a priority feature so activity
on your favorite channel will override the other
channels you are scanning. A big LCD display
shows you the channels and frequencies being
scanned, monitored or programmed. Acces-
sory jacks make it easy to add an earphone,
external AC or DC power supply, or even
recharge optional nickel-cadmium batteries.
Only $299.95, or as low as $20 per month on
Radio Shack CitiLine credit.

Radio fhaek

A DIVISION OF TANDY CORPORATION

R R B A T R o . STy Tl =
| Send For Your Free 1985 Catalog |
| Maill to: Radio Shack, Dept. 85-A-550 |
| 300 One Tandy Center, Fort Worth, TX 76102 |

|
[ |
Fe :

City Stabe Fral [

B e e e p—— i

Mobile wte of sCannens miy ba unlawiul or reguine a permit-—_check with local autharities. Batharies eara. Price applies at paricipaling Aadey Shack siores and deaiars.
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Step up to a new drill bit

Petersen Manufacturing has rede-
signed one of the simplest tools—the
drill bit. The new Unibit drills are ta-
pered with multiple, stepped cutting

-4

LA

Three of the 186 Unibit models are shown
above [left to right): the Unibit 1, 3 and 11.
Each step bores a larger size hole.

edges. This allows one bit to bore
different sized holes in most building
materials, For example, the Unibit 1
bores 13 different diameter holes, thus
replacing several standard drill bits.
This somewhat justifies the high cost:
Bits starr at about $18 each.

i

The nonskid tip starts on curved surfaces
such as pipe and condult. 5top boring when
the desired hole diameter Is reached.

Because of their tapered. single-flute design,
Unibits bore through dense metals easily. The

hole enlarges step by step.

Unibits were developed for metals,
but the single flute cutting edge works
wiell far boring through wood. composi-
tion board and acrylic plastic, The sure-
start tip eliminates walking and center
punching. Unibits are available in stan-
dard and metric sizes, For more infor-
mation, contact Petersen Manufactur-
ing, Customer Service, DeWit. Neb.
68341 —IT.

The high-speed steel bit can also be used to
cut through particleboard and plaster-
board. Mowve the drill with a sawing motion.

A thinking saw |
Porter-Cable’s Speedtronic 7'/+-in. cir-
cular saw ($199) has a microprocessor
that maintains a blade speed of 4.500

rpm., whether the saw is idling or under
lvad. A panel of waming lights tells if
the saw is operating normally (green
light). at the maximum rating of 14/
amps (yellow light} or if the amp rating
is being exceeded (red light). For de-
tails, you should contact Porter-Cable,
Advertising Dept., Box 2468, Jackson,
Tenn. 38302 —I.T

Microprocessor monitors the motor 30 times
each second, then adjusts the to
malntain the biade . Warning lights
[inset) relay the saw's operating condition.

Powerful paint stripper

Stripping paint is a messy, time-con-
suming job that no one enjoys. But now,
Wagner offers an electric heat gun that
makes removing finishes easier and
neater. The Power Stripper is a safe.
flameless way to soften old paint and
varnish from a variety of surfaces in-
cluding wood, metal, tile and concrete.
The 1.400-watt unit reaches a tempera-

Power Stripper comes with a concentrator
and flare nozzle. The flat-back design allows
the tool to stand upright to cool.

Apply heat until the paint starts to blister,
then remove it with a putty knife or scraper.
It works on both latex and oll paints,

ture of over 1.100° F. It's also handy for
thawing frozen pipes. drying plaster.
melting soldered joints and for soften-
ing adhesives and caulking. The Power
Stripper ($60) is available at hardware
stores and home centers, Contact Wag-
ner, 1770 Fernbrook La., Minneapolis,
Minn. 55441.—I.T.

Icebox update

An incorrect box number was given for
ordering hardware for the icebox
shown in our December "84 issue { Build
An Old-Time lcebox. page 102). The
correct address is Armor Products, Box
280, Deer Park. N.¥. 11729. Orders
already sent will be redirected or re-
turned by the Postal Service. ™
If you'we come across a new produc with some special
foatures, let us know abouwt it Write to PAT Work-

bench, Popular Mechanics, 224 West 57th 5., New
York, N.Y. 10018,
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Lets glve leerty a helplng hd

BLAGKS

DEGKER.

POWER TOOLS
& ACCESSORIES

OFFICIAL

For xtended her torch of freedom SUPELIER
to those who needed it most. But age, climate, and the
wear and tear of billions of footsteps have weakened _
her. Now it's our turn to stretch out a helping hand.

Black & Decker has joined with millions of | ‘
Americans to fund the re storation of the Statue of |j“ ll-f}TH‘tj'-:
Liberty. But money isn't all we're giving. As a leading #
manufacturer of power tools and accessories, we re also donating
our time, experience, and a whole line of tools to keep Miss
Liberty strong

You can help. For each selected Black & Decker professional
tool you buy through March, 1985, we'll add 35 in your name to
the Statue of Liberty-Ellis Island Foundation, Inc. See yvour local
Black & Decker distributor or dealer for the details. Get the
power tools and accessories built to give you the helping hand
you need. Give this grear lac > helping hand she needs

Liberty, our labor of love.
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THE BF GOODRICH
EURO RADIAL TA

A. Excellent cornering, handling, and
dry traction derive from a race-proven
tread design. Tire is also reversible for

W your choice of raised white letter or
! v black sidewall styling.

B. Quick and predictable steering
response plus high-speed handling
result from special belt configuration,

C. Remarkable tread lile in an H speed-
rated tire (up to 130 mph) is due to
— ,_...Epemcd dual compound tread.
: laning and excellent
“wet traction are assisted by open
tread design with transverse lateral
grooves and notched blocks.

-y The BFGoodrich Euro Radial T/A™ was
designed to function as a component of
VOUr car’s suspension s j.rstem Specifically,
mdewnl' I flexing hel nsate for
camber changes, w. IE be ts supply the
rigidity needed to maintain more road
contact under cornering.

Most enthusiasts look for a tire that
improves a cars cornering as much as its
looks. While no tire can claim the ultimate

in any performance characteristic, it is a
fact that the BFGoodrich Euro Radial T/A
is capable of far higher cornering forces
than you would normally experience on
any car on any public road.
The same basic computer-aided tech-
nology used in building the quick-
cornering BFGoodrich Euro Radial T/A (in
60 and 70 aspect ratios) was applied to the
entire family of TVA" Radials. The result is
a camplete line of high-performance car
and truck fires in many sizes, designed for
a wide variely of performance needs and
driving styles.

WE MAKE CARS PERFORM ™




SOUND ADVICE: TURN ON

ZER Y AND TUNE UP

R NEW GM VAN.

Mothing harmonizes with the
new Chevy Astro and GMC
Safari vans quite as well as a
Delco Equalizer VY Music System
an exceptional option avail-

able on exceptional new
vehicles.

The Equalizer V. system
speakers, receiver and graphic

\

equalizer is designed into the
vans on the drawing board.
So it's tuned to their unique
acoustical environmenis.

Up to six Delco Sound™
speakers, specially designed
to take the show on the road,
give the music concert-hall
dimension.

Equalizer \'s Electronically
Tuned Receiver (ETR™] is
engineered for drift-free
reception. And a new auto-
reverse cassette player, with
music search and repeat,
doubles your musical options.

BRINGING YOU TH?‘?%I OFMUS C THROUGH THE SCIENCE OF SOUND.

The system’s graphic
equalizer lets you conduct o
quintet of bass, midrange and
treble controls to score the
music to your individual taste.

ol - F-I-F-:.l -.--'1.- -—— -

G RALTLY -

The sum of the parts tunes
up your van in a whole new
way, Give Equalizer V an audi-
tion when you test drive the
new Chevy Astro or GMC Safar,
Hear how Delco Electronics
funes up with the art of music...
through the science of sound.

Delco Electronics

A DISION OF GENERAL MOTORS




NORMAN BECKER, PE.
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I have double-hung windows in my
home, with cords and weights, and I'm
getting tired of fixing broken cords.
Could you tell me how to replace them
with springs. What types of springs are
available? Also, after I replace the cords
and weights, how do I insulate the
hollow space and what type of insula-
tion should I use?—Charles J. Koegel,
Syracuse, N.Y.

If wou like the lifting action of the
counterweight on the double-hung win-
dow, you should replace the broken
sash cord with metal chains, which are
available at hardware stores. The chain
won't fray or become hrittle with age
and break.

You can also replace the weights and
cords with metal pressure channels.
These channels do not provide lifting
actior, but they hawve spring-action
strips on both side jambs that hold each
sash securely in any position. This
ensures a snug fit that prevents rattling
and minimizes cold air leaks.

One brand of easy-to-install channels
is Window Fixer Replacement Window
Channel. The first step is to remove the
| inside trim or stop molding from the
| sides of the jambs and remove the
; saghes from the frame. Thaen, cut off the
i sash cords, remove the old pulleys and
| clear any obstructions out of the old
i channels.
| Fit the channels on each side of the
| sash. Pick up the sash and channels
| together and place them into the frame.
|

Finally, tack the channels in place and
i reinstall the trim.

Window Fixer channels are available
| in hardware stores and home centers
and cost between $12.75 and $18 per
set depending on yvour window height.
They are made by Quaker Ciry Manu-
facturing Co.. 701 Chester Pike, Sharon
Hills, Pa. 18073,

An end to broken window sash cords

channeis fit standard 1¥e-In.. double-
hung sash. Spring-action center strip holds
sash In position, eliminates cord and welghts.

Before installing the channels, the
wall cavity for the cord and weights can
be insulated by loosely stuffing it with
fiberglass or Rockwool. You can also
pour a loose fill insulation such as
vermiculite into the hollows.

If the area is inaccessible, you can fill
it using an aerosol foam insulation, such
as Polycel-One, which comes in 12-
punce cans costing about §6. It's manu-
factured by Grace Construction Prod-
ucts, W.R. Grace Co., Cambridge.
Mass., and is available at hardware
stores and lumberyards.

| Nonskid step coating

I have two brick steps at the side of my

house that have become porous. Some

time ago, I watched workers applying a

| nonskid cement coating on subway

| steps. This would be a perfect material

| to coar my brick steps.

| I've checked and learned that the

immfaf I saw being used is made
axclusively for transit systems by Edi-
son Cament. Is thare a similar product |
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can purchase and use at my home?—
Arman Ajamian, Leonia, N.J.

There are several products that will
provide a nonskid protective coating for
floors and steps. However, since a
section of your steps is presumably on
grade level, and subjected 1o freezing
temperatures, it is important that the
coating be able to “breathe” and not act
as a vapor barrer.

The Sika Corp. has a product called

Sikatop 121 Broadeast Overlay that can
be applied to steps to produce a slip-
resistant coating. It is an acrylic copaly-
mer that allows vapor to pass through
and thus will not trap moisture. Write to
Sika Corp.. 875 Valley Brook Ave.
Lyndhurst, N.J, 07071,

Surface preparation is very impor-
tant for proper bonding. If the bricks are
glazed or hard-burned. the surface
must be roughened first. A wire brush
mounted in an electric drill should do
the job. In any event. it is recommend-
ed that you apply a small amount of the
product to a test section to check bond-
ing before covering all the steps.

Reducing a hood vent

The previous owner of my house in-
stalled a kitchen range hood vent that
exhausts into the attic. I will soon have
my roof replaced and, at that time, will
run the vent through the roof, However,
the pipe from the hood into the attic has
a 7-in. diameter and I want to reduce

this to 4 in. before extending it through |
the roof. Will such a reduction cause a |

dangerous buildup of grease in the
pipe?—J.C. McKinley, Victoria, Tex.

Yes, it could be a problem. The
particles of grease that are in suspen-
sion will be deposited mainly on the
reducing coupling and the walls of the
4-in.-dia. extension. All kitchen range
vent pipes should be inspected periodi-
cally and cleaned if necessary, but
since the reducer and extension would
be located in the attic, they would
probably be forgotten, The resulting
buildup of grease would be a potential
fire hazard.

The existing vent pipe should be
extended through the roof without re-
ducing its diameter. In addition 10 being
safer, your exhaust fan will operate
more efficiently without the added re-
sistance that would result from the
reduction. The pipe should be fAashed
properly at the roof joint, and have a
storm collar and a rain hood. Also, if
there is no damper over the fan, one
should be installed. M

Do vou have a hore-rmaintenianoe or mepair prablem ?
Serd It o Homeowrsses' Clinic, Popular Mechanics,
284 West 57th 50, New York. N.Y. 10018 Leters
cannt be answered inolividually, bur problems of
wide ierest will be discussed i the ooy, For
maore Mhrhe-repair and msntenance belp, ged PR
Haovre Care Guide, $4.85 postpaia. Send your arden(s)
o Popular Mechanics, Box 1014, Radie City Station
New York N Y. 10181

]
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| nosepiece that did not have the hidden
| headlight doors. In that version, high-
i and low-beam headlights appeared ina
™| conventional position,

This could be the first tentative step
taken by General Motors® recrganized
Chevrolet/Pontiac/GM Canada Group
toward the development of some new
products.

I shot this intriguing GM J-car mak-
ing its rounds in testing at the GM

Proving Grounds. We think this is a
proposal for a 1886 redesign of the
Chevrolet Cavalier and Pontiac J2000
Sunbird. Most noticeable is the Fiero-
like nose cap applied to the car. Hidden
headlights are behind small doors that
pop up from the top of the new nose.

. =1 1887—when some sources indicate the
Bolt-on aerodynamic nose cap with pop-up headlights could transform Cavaller/Sunbird.

Running lights and turn signals are the
dark honzontal slots just beneath the
bumper trim strip. A narrow horizontal
air intake is visible in the center of a
deep air dam.

Also seen at the GM Proving
Grounds was a wversion of this new

As GM moves 1o finalize planning for

Pontiac 2000 and Chevy Cavalier will
be discontinued—this comparatively
inexpensive redesign of a bolt-on part
could permit the J-cars to exit as '86s in
fine style.

The new nose cap makes economic
sense for consumers, twoo: The better
aerodynamics should result in at least
marginally better fuel economy.

More French iron
for American Motors

Two new AMC/Henaults are on the
way. One is a van called the Espace.
The other is the Alpine, which you'll
recognize from the illustration in PM's
January ‘B5 issue (see Detroit’s Europ-
pean Connecton, page 84).

American  Motors President and
Chief Operating Officer Jose J. Dedeur-
waerder announced during our trip to
the Paris Auto Show last October that
AMC would begin importing the attrac-
tive Renault van in the spring of 1986,

Espace was introduced in Europe last
summer (see Imports & Motorsports,
page 10, May '84), and since its debut
has drawn as much praise as any
vehicle there since the Alliance, once
Europe's Car of the Year, Espace, simi-
lar in profile to the Ford Aerostar, will
emigrate to the United States at a time
when the small-van market is just get-
ting hot. Its front engneffront drive
power package, seven-passenger de-
sign and roomy interior should make it
important here—all the more so for its
2.2-liter Four of 110 hp, which AMC
says will achieve more than 40 mpg at
55 mph coupled to its standard five-
speed transaxle.

There are a few differences between
the European Espace and ours. The

Renault's seven-seat front-drive Espace minivan Is already a hit in
France with 2-liter

selis for $10,600 In

Europe,

home-market van gets a 2.0-liter Four, | are easy to reach from a comfortable
| driver's seat and visibility from behind

but most other specs are unchanged.
Espace will easily snuggle into the
family garage with its overall height of
65 in. and width of 70 in. That garage
door will close, too—a trim wheelbase
of 102 in. will support an overall length
of 167 in. and an estimated curb weight

Mid-engined, turbocharged
Alplne two-seater will heat
up the summer of ‘86,

of 2.650 pounds

When | exam-
ined the Espace in
Paris, 1 was im-
pressed with its
ease of entry and
its interior layout
Wide doors open
easily and shut
securely, and the
front seating can
be swiveled rear-
ward to permit
face-to-face con-
ferences. Controls

Four.

the wheel is very good.

The Alpine will be imported by
American Motors in the summer of
1986. Only "selected Renault dealers in
the U.5." will be permitted to sell the

{(Ploage tirm 8o page 30)
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For smokers who prefer
the convenience of five more cigareties per pack.

- Now; famous Marlboro Red
- and Mariboro Lights '

~ are alsoavailable in - -

- a convenient new 25's pack. -

2 N Audilalie’in some areds: & Parnmisine 1046 1 -

Warning: The Surgeon General Has Determined o
That Cigarette Smoking |s Dangerous to Your Health, Lights: 11mg “tar." 0.7 mg nicotine—Kings: 17 mg "tar”
1.1 mg nicotine av. per cigarette, by FTC method
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(Continued from page 28)

high-performance pocket rocket, mean-
ing that Michigan's Upper Peninsula
may get none, for example, while deal-
ers in urban venues could get several
Only about 3.000 Alpines will be
brought over the first year, and they
will go fast as well as quickiy

Factory of the future

GM celebrated a ground breaking re-
cently that had to bring a chill to the
hearts of UAW members. A new plant
at the Saginaw Steering Gear Div. is

where General Motors will build front-
wheel-drive axles almost totally by ma-
chine. At the ground breaking. officials
energized a robot by touching a com
puter screen, causing the robot to push
a chrome spade into the ground and
pick up a scoop of soil. Time after time.
the creature dropped dirt into a bucket
held by a second robot. When the
bucket was full. an Automated Guided
Vehicle (AGV) made its way to the site,
accepied the bucket from the second
robot, and wordlessly went away
According to the plan, when the $52-
million plant comes on-line in late "87, it
will be controlled by computers and all

GREAT
SPRING
HARDWARE

SALE.

Spring March 28- Apnl 25, 1985

OFFICIAL PARTICIPANT

For You Who Want The Best

SPRING SPECIALS

Super savings on two of the world's
most popular pliers. Ask for these
CHANMNELLOCK specials at your
hardware store.

March 28 — April 20, 1985.
CHANNELLOCK, INC.

Meaduville, PA 16335

No. 436GH « 6 Inch
Precision Made Diagonal Cutter

CHANNELLOCK Phers Are Amencan Made

30

No. 430GH Tongue and Groove Phor
=10 lInch. T Positions, 2 Inch Capacity

"

production will be done by machines.
People will perform engineering, tech-
nical and maintenance duties,

GM Research on-line
We've already reported that General
Motors has installed the exotic Cray 15
supercomputer 1o facilitate faster and
better number crunching (see DLE
page 16, Mar. 'B4). Afer a tour of the
GM Research Laboratories at Warren,
Mich.. we were impressed with what
GM is doing with the big computer
Dr, Robert A Frosch is the director of
GM Research—he formerly headed
NASA. He and his colleagues expect
the Cray 15 will lead to a future when
“practically all of the information need-
ed to build vehicles will be generated
initially in computer-based systems.”’
Programs such as autocolor and au-
tochip change an exterior color aor elec-
tronic circuit at a touch. and robot eves
can even find parts on a line.

Ear to the ground

Mazda builds here: As previously sug-
gested here, Mazda Motor Corp. will
buy Ford's unused Flat Rock. Mich.
Casting Center and turn it into an
assembly plant for passenger cars.
Sources at Ford indicate new Mazda
6265 and possibly a 626/Mustang will
be built there (Ford owns 25 percent of
Mazda), First Flat Rockers will be "87s.

Appropriate: GM de Mexico has be-
gun assembly of up 10 70000 Chevy El
Caminos and GMC Caballeros. for de-
livery to the United States in the next
two model years.

GM pays off: At this writing, General
Motors has paid 21 claims against fts
standard insurance policy 1ssued to
buyers of new GM cars since April 16,
1984. The policy pays $10.000 to the
estate of anyone killed in a traffic acci
dent while wearing seat belts

Joint Venture II: Within a couple of
months, perhaps in May, GM and
Toyota will begin building a liftback
version of the joint-venture Nova, now
being assembled in Fremont. Calif.

Ford air bags: Ford will offer fleet
buyers of '85 Tempo/Topaz cars an
optional driver-only air bag system.
The company will study acceptance of
the offering. At %815 list price. Ford
says it's losing money on the deal.

Short drives: The ‘85 Ford EXFPis a
study in contrasts: It's a small car with
good mpg and great styling., but it's
also hard 1o park and difficult to see out
of. It's a chore to set up a good driving
position, and head roormn 15 marginal

Such problems evaporate in the ‘85
Chevrolet Caprice. Big 4.3-liter power
is good off the line, but peters out at
higher rpm. Rear-seat leg room is enar-

mous, even for B-footers, and four
doors do a limousine make in these
downsized times m
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Learn robotics and
Industrial control as
you build thisj

New NRI home training prepares '
for a rewarding mreglg in Ameriégu
newest high-technology field.

The wave of the future ks here. Already. advanced robotic systems are producing
everything from precision electronic cireuits to automobiles and glant locomotives,
By 1990, over 100,000 “smart™ robots will be in use.

Over 25.000 New Jobs

Heeping this robot army running calls for well-trained technicians. . . people who
understand advanced systems and controls. By the end of the decade, conservative
estimates call for more than 25000 new technical jobs. These are the kind of careers
that pay $25,000 to $35.000 a year right now. And as demand continues to grow,
salaries have no place to go but up!

Build Your Own Robot As You Train at Home

with its environ-
ment to sense Hght,
sound. and motion.
You program it to travel
over a set course, avobd
obstacles using its sonar
ranging capahility. Program
in complex arm and body
movements using its special
teaching pendant. Build a

Now. you can train for an exciting, rewarding career in robotics and Mﬂuﬂﬂﬁﬂmﬁmﬂﬂcnl robot
industrial control right at home in your spare time. NRI, with 70 years of control i hazardous environments.

experience in technology training, offers a new world of opportunity in one of

3 thesloe
the most fascinating growth fields since the computer, You'll even learn to syn

specch using the top-mounted

You need no experience, no special education. NRI starts you at the hexadecimal keyboard.
beginning, takes you in easy-to-follow, hite-size lessons from basic electronics Training to Build a C On
right on through key subjects like instrumentation, digital and computer
controls, servomotors and feedback systems, fluldics, lasers, and NRI training uniquely incorporates

hands-on building experience to reinforce
your learning on a real-world basis. You get
professional instruments, including a digital
mullimeter you'll use in experiments and dem-
onstrations, use later in your work. And vou get the
exclusive NRI Discovery Lab®, where you examine
and prove out theory from basic electrical concepts to
the most advanced solid-state digital electronics and
microprocessor technology. Devised by an experienced
team of engineers and educators, your experiments,
demonstrations, and equipment are carefully integrated
with 51 clear and concise lessons to give you complete
confldence as you progress. Step-by-step, NRI takes you from
the beginning. through today. and into an amazing lomarrow.,
Send for Free Catalog Now
Send for NRI's big free catalog describing Robotics and
Industrial Control plus over a dozen other high-technology
courses, You'll see all the equipment you get in detall, get complete
descriptions of every lesson, find out rmore about career
opportunities for trained technicians, There's no cost or obligation, so
send today. Your action today could mean your future tomormow.

W= R N NH' NRI SCHOOLS

optoelectronics. And it's all reinforced with practical, hands-on experience to
give vou a priceless confidence as you bufld a programmable, mobile robot.
Program Arm and Body Movement, Even Speech

Designed expecially for training, your robot duplicates all the key ele-
ments of industrial robotics. You leamn to operate, program, service, and
troubleshoot using the same techniques you'll use in the field. It's on-the-
job training at home!

Building this exciting robot will take you beyond the state of the
art into the next generation of industrial robotics,

You'll learn how your completely self-powered robot intera

i
—_—

— —

Yo get and keep Hera | rohot with pr—— [ McGraw-Hill Continuing
e et e b g =-‘ i v Education Center
digit LOD resdout, 81 fast-track tradning lessons.

I’J. 3839 Wisconsin Ave.
[ ] Washington, DC 20018

WE'LL GIVE YOU TOMORROW.




RAY HILL
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OUTDOORS

Rigid inflatable More zing for slings
et The wheel assembly on the Beeman
Com Bow slingshot multiplies force like
a compound bow for greater striking
force and longer range. The elastic
band on the Com Bow runs from the
rear of the fork assembly, put the front
and around the wheels. This positions
the pouch forward of the handle and
gives a total draw of 36 inches com-
pared to a conventional draw of 18
inches. The Com Bow fires either steel
balls or special arrows with notched
' tips, The slingshot frame is made of
: : ; = Bama . = aircraft aluminum and with a plain
S —— : = eI e —— s metal frame costs $49.95. A non-glare
A fabric skin and rigid hull ghve the Achllles high performance at relatively low cost. | plack frame model is €10 more. Contact
Combine an inflatable hull with a rigid hull and you get the buoyancy of inflatable | Beeman Precision Arms, 47-PH Paul
tubes and the high performance characteristics of a rigid craft. That's the idea | Drive. San Rafael, Calif 94903, (415)
behind Achilles” new Model HB-126. which bonds their hypalon/nylon/neoprene
fabric to a modified-V fiberglass hull. Compared 1o conventional inflatables of the
same size, the rigid hull design requires less power to achieve the same speed. The
HB-126 also uses an advanced water ballast system with three separate hull
compartments. Weight is kept forward longer, keeping the bow lower while the
boat evenly rises up on plane. The 12 ft.. 6 in. inflatable uses five separate air
chambers, has a 5 ft.. 4 in. beam and can carry five persons or 1320 pounds.
Weight is 198 pounds. The boat retails for $2.995 and can be had with optional
center steering console. For more info, contact Achilles Inflatable Boats, 90 Murray
Hill Parkway, East Rutherford, N.J. 07073,

Gun block

Here's less than a half-ounce of preven-
tion to stop needless tragedy. Not a gun
lock. the Gun Guardian is a gun use
Flexible strap prevents

the gun action from
operating by accldent.

Wheel assembly will multiply the force.

deterrent that relies on tough, flexible
safety straps and T-blocks to block the
gun action from operating if the firearm
is tampered with. Easily installed, the
straps can be removed only
by cutting or twisting. A
quick release metal ring al-
lows quick activation of the
firearm. The safety systemn
by Hoppe's Gun Care Co.
costs $2.98 and comes with
10 safety straps and three T-
blocks. It's available at fire-
arms and sporting goods
dealars. Or write Penguin
Industries. Airport Industrial
Mall. Coatesville. Pa. 19320.

The side-by-side plan requires no welding.
Dare to ride a bike that's really differ-
ent, one you build yourself? All you
need to build one of these beauties is
sguare aluminum tubing, hacksaw. pop

riveter and plans and instructions
fabout $15). Standard bike parts
(wheels, drive system. etc.) come from

Dart Gaff

your local bike shop. No welding is
required as the square aluminum tube
main frame is epoxied and pop riveted
together. With a little imagination you
can use the same construction tech-
niques to build a variety of bikes—
recumnbents, three-wheelers, golf carts,
rickshaws and more. Contact ET. Cy-
cle, 539 17th Ave. 5 W.. Calgary. Al-
berta, Canada T25 QAS.

You'll land more of those hig ones quicker with the 2-foot advantage you get with
the Dart Gaff over a flying gaff. This piece of landing tackle, designed for cockpit
use, allows you to strike home earlier in the battle and gaff a fish while it's still
green. Dart Gaff's 300 Series stainless-steel blades penetrate the toughest shark
skin. The dart is connected to T-316 series. 7x7 strand construction. PVC-coated
stainless-steel cable. Anodized handles have nonslip hand grips. Dart Gaff is by So-
Lo Marine Products, P.O. Box 877, Bridgeport, Conn. 06601, (203) 336-2700.

-

—p—

Dart gaff glves you a 2-foot advantage over the standard flying gaff to snag green fish.
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Olds Cruisers.

They handle

When it comes to muscling cargo, the
Olds Cruisers can handle the job with the
best of them. But what makes these wagons
so special is the way they handle people.

Take the Cutlass Cruiser—this year offer-
ing an available 3.8L multiport fuel injected
V6. With over 74 cubic feet of cargo space
with the second seat down, it offers the kind
of room you expect from a wagon.

But even better, it offers the special kind
of luxury you expect from an Oldsmobile.

like a wagon.

cargo
And people like an Oldsmobile.

Handsome interior appointments. Available
seating for eight. And thoughtful conven-
iences, like the hinged rear window that -
flips open for easy access to the cargo bay.

Olds Cruisers come in three sizes to fit
any size family. With a wide choice of avail-
able power trains—4, 6, and 8 cylinder engines
—to answer any demand.

S0 when you have a load to move, move
it in a wagon that won't treat you like cargo.

A new Oldsmobile Cruiser.

There is a special feel

i E

Leét's get it logether. . . buckle up.
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Air raids

We're faced with the ever-present threat of bird stuff falling on car finishes.
Droppings have to be washed off immediately or spots fade. Can anything be dona
to restore these areas?—J.E. Gilchrist, Parkersburg, W. Va.

¥ou can attermpt to remove the spots by lightly sanding affected areas with 600-
grit sandpaper. Then polish with a fine-grade rubbing compound. However. if the
acid in the droppings has worked its way through the color coat, you may rub
through to primer before eliminating the spot. If this proves to be the case

repainting is the only solution

A report by Ford Motor Co. suggests that bird droppings now contain a higher
percentage of acid than ever before. It has 1o do with flocks drinking surface water
higher in acidity because of acid rain. So be advised—wash off bird droppings as
soon as possible. The longer you leave it on a finish, the more risk of damage.

When to put out the cat

No one I've spoken to knows the symp-
toms that can tip you off to a catalytic
converter that needs replacement. As a |
result, car owners are vulnerable to |
whatever cost and replacement advice
mechanics wish to give. Any sugges-
tions? Also, do you think a Saturday |
mechanic can replace a catalytic con-
verter himself?—V.J. Adams, Knox-
vills, Tenn.

There are several conditions that
should make you suspect a bad catalyt-
ic converter. Obviously, one is failure to
pass a state emissions inspection test.
(thers are an engine that lacks power,
stalls, idles roughly or backfires

Notice I said that these things should
make you suspect the converter, They
are not proof positive, because each can
result from malfunctions elsewhere.
It's necessary, therefore, to test for an
exhaust systemn restricion that indi-
cates a bad converter.

This test is done by attaching a
vacuum gauge and running the engine
at cruising speed. then let the throttle
snap closed. The gauge should soar to
nearly 25 in. If not, an exhaust system
restriction exists that may be caused by
a plugged catalytic converter.

Can a Saturday mechanic replace a
catalytic converter himself? If it's a
monolithic type as used on most Ford
and Chrysler models. probably he can.

The procedure for replacing a con-
verter is a little more involved than
replacing a muffler. If you decide to
tackle the task yourself, be aware that
with some models an air line from the
air injection reactor attaches to the
converter. Air injection assists in the
catalytic treatment of pollutants, so you
should make certain this line is reat-

tachad securaly.

If you encounter a bead-type catalyt-
ic converter, which is used mainly on
GM wehicles, the converter housing can
be reused if it isn't dented. Catalyst
beads inside the housing are replaced.
but this job will require special equip-
ment that a Sawrday mechanic is not
likely to have. This task. then, is best
left to a service technician.

However. monolithic-type convert-
ers are available as GM replacements
through aftermarket manufacturers.
Check with your local parts store. Since
very few stores stock these converters,
your counterman will probably have to
order one for you.

How can you tell which converter
you have on your car? You should
examine the housing. A bead-type unit
will have a plug in the housing—a
monolithic converter-won't.

Caution: Catalytic converters get red
hot. You should never go near one
unless the engine has been shut down
for at least six hours,

P

CARE

Glass act

Whenever a set of wiper blades won't wipe
clean, consider the possibility that oil and
tar from the road, and industrial pollution
in the air have settled on the windshiald.
This stubborn stuff clings to glass, but you
may be able to wash it off with & mild
detergent solution. If this doesn't work and
a hage is left on the windshield, use Bon

1

| er lack of lead in gas really causes valve

||:erre a number of vehicles having

Taking the lead on lead
What alternative will be available when
leaded gas is phased out? | have a 1969
Pontiac Catalina which I bought new,
that's in mint condition. I'm sure many
others have older cars like mine and
need help.—Larry Clark, South Burling-
ton, Vi

You're right. I've received a bundle
of letters which indicates confusion
conceming the propesal by EPA w do
away with leaded gasoline. Owners of
older cars fear that phasing out leaded
gas will force themn to use unleaded gas.
resulting in engine valve damage.

Lead in gas builds up a wveneer
around wvalve seats that supposedly
protects non-hardened valves in older
engines from premature wear. Wheth-

damage in these engines is debatable.
In 1972, the Army and Postal Service

heavy-duty “lead-required’’ engines on
unleaded gasoline for over 100.000
miles. Mo accelerated wvalve damage
was experienced in these engines.

I'm not suggesting that based on this
study you start using unleaded gas. But
the good news for all who own older
cars is that if leaded gas is 1o be phased
out, it won't happen until the mid-
1980s. Between then and now, if a law
is passed, enough lead will be allowed
in gas (at least 0.10 gram per gallon) to
prevent possible valve damage. Rich-
ard Kozlowski of the EPA says the delay
before a ban goes into effect will parmit
development of a substtute,

(Please tumn to page 38)

OIL, TARS AND INDUSTRIAL
POLLUTION ARE MAJOR CALISES
OF POOR WIPING ACTION

Ami. T've tried it, and it doesn't scratch
glass as long as you don't press down too
hard on the cleaning cloth or sponge.
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BUY NEW STREN*CLASS LINE ANDGET A HANDY FISHING TOWEL.

line. New Stren Class Line is designed to land record fish. We
make it as strong as IGFA rules will allow.
So don't let the Season Opener Special slip through

%ou can get a better grip on a fishing record.

tren Season Opener Special.

Buy a reel-fill pak of new Stren Class Line between

February 21, and March 16, 1985 and Du Pont will send you

a handy Stren fishing towel. Free.

It's high-quality cotton, thick and thirsty, complete with
grommet and belt clip.

You can't beat the value, because you can't beat the

your hands. Look for the order form when you buy Stren
Class Line. Or use this coupon. And clean up.

| FISH
[05-14 days a year
15 I]J}*: OF MOFe 3 Jaar

COmainly treshwater
O mainky saltwater

STREN FISHING TOWEL ORDER FORM 1
WAL TO Stren Towel Ofer. PO Box 3670 Lancaster, PA 17603 |
| HAWE EMCLOSED |
I.FJ‘ @nal dated cach regester recespl with purchase price cincled |
:!."-l"\-'_'w:rdt. e Bl pak” chipoed from @ Shen Class e package
NAME AGE |
ADDRESS |
ciry STATE ___ZIP |
PHOMNE | |
MECGFT |




CAR CLINIC
{Continued from page J5)

GM's oil policy: Part 3

The subject covered in your "Oil's well™
itern in the Septermber ‘84 Car Clinic
{page 20) is an important one that
neads serious followup. GM dealers say
they don’t have SAE 5W-30 oil and
never have had it even though tempera-
tures well below 0 are commaon here in
winter. The only people I find that
market an oil near this is Sears, but it's
an SAE 5W-40 oil. Neither the people at
Sears or those at Buick’s customer as-
sistance department can tell me if it's
recommended for my 1984 Skyhawk. Is
the Sears’ oil the answer?—Lee K.
Miller. Bethel Park. Pa.

Mo, it is not.

In 20-plus years that Car Clinic has
appeared in PM, no itemn has gotien
more response than the one regarding
GM's present oil policy. As Mr. Miller
noted, it began with the " 'Oil's’ well”
itern. At that time, | said SAE 5W-30 is
preferred for all GM four-cylinder en-
gines and the 2.8-liter VB. [ emphasized
that using SAE 10W-40 in 1884 and
1985 models would void warranties of
these cars and that SAE 10W-40 is not
recommended for pre-1984 GM en-
gines. GM contends that SAE 10W-40
may cause piston rings 1o stick, which

Diesel tips
Steve Denoo of Clay, N.Y., has a theory
about diesel angines. It's this—
“After you live with a diesel, you get to
know how to handle {ts little quirks.”
Steve's driven a 1981 Chevy Caprice
Classic diesal 87,000 miles, so he knows.
Here are two guirks he's been able 1o do
something about:
8 Natural noise from the fuel injector
lines: "Split rubber hoses, cut them to size
and slip them over the lines. KEeep the

leads to oil consumption.
In the January "BE Car Clinic (page
36), 1 followed up with another item on
the subject. It presented comments
] from an automotive engineer who sug-

hoses in place with a couple of small
worm-drive clamps. This will quist the
sound considerably.”

B Warmed up engine doesn't start, al-
though it cranks normmally; “'Clean the
battery terminals. A warmed up diesel has
Lo turn at a minimum 200 rpm to start.
Even the slightest corrosion creates a volt-
age drop that prevents the starter motor
from tuming the flywhee! at this speed.”

gested that GM's policy was a smoke
screen—that there's more viscosity in-
dex (V1) improver in SAE 5W-30 than in
SAE 10W-30—that the reason for the
edict by GM was to meet Corporate

ASK ABOUT SUPER VALUE DAYS AND MO MONTHLY PAYMENT FOR 50 DAYS*
*Al participating dealers. Finance charges accrue from date of purchase. Snapper Powar Equipment, McDonough, GA 30253
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Average Fuel Economy (CAFE)} re-
quirements. VI improver leaves depos-
its that supposedly cause rings to stick
Here's where the matter stands:
B [f you own a 1984 or '85 GM car
equipped with a gasoline engine. you
must use an oil recommended in your
owners manual to prevent voiding of
your warranty in case using another oil
causes damage. Generally, this calls for
SAE 5W-30 if yvou have a four-cylinder
or 2.8-liter V6 engine and SAE 10W-30
for other engines.
B If you own a GM car equipped with a
diesel engine—any year—you [must
use an oil having one of the following
viscosity ratings to prevent voiding of
your warranty: SAE 10W-30 for tem-
peratures below 0 to 60°F., SAE 15W-
40 for remperatures between O and
80°, SAE 30 for temperatures between
32° to over 1007
B [f you own a pre-1984 model with a
gasoline engine and choose to use SAE
10W-40 (ir's stared as acceptable in
your owner's manual), you will not void
the warranty. However, the possibility
of piston ring sticking and subsequent
oil consumption is greater.
8 According to GM's Fuels and Lubri-
cants Dept. there is more viscosity
index improver in SAE 10W-40 than in
other gils, even more than SW-30:
"Relative to SAE 10W-30 engine oils.

SAE 10W-40 oils generally contain
about 70 percent more VI improver.
SAE 15W-40 oils contain about 25
percent more, and SAE 5W-30 about
40 percert more. Single-grade oils,
such as SAE 30, generally do not con-
tain a VI improver.”

B The more V] improver that an oil
contains, the greater the buildup of
deposits on piston ring lands. GM says.
“The increased piston-ring-belt depos-
its expected in engines with SAE 10W-
40 engine oils could lead to ring sticking
and loss of oil control.™ g

B GM states that using SAE 5W-30 or
SAE 10W-30 will increase fuel econo-
my—"about 1 percent better.”

B What do you do if you can't get SAE
SW-30 oli? GM is making it available
under the Mr. Goodwrench label. Your
dealer can order it.

Until then. use one of the others. If
sub-zero weather makes the engine
harder to start because of it, you may
have to buy a dipstick heater or some
other engine-warming device.

Note: The information in this item
applies only to GM. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mort about (. Serd your guostion o the
Car Clinic Popular Mechanics, 224 West 57th Sr
New York NY 10010 While leners cannot be
answernd indiadually, problems ther are of devsaral
interest will-be discussed in the folwmn,

SERVICE TIPS
8 Are you experiencing more than your
share of alternator belt failures with a
1083-84 GM 2.5-liter engine? The belt

coupling is wom, install a newly de-
signed coupling (part No. E4EE12091-
BA). Refar the dealer to TSB 84-20-10.
® Ofl lsaks from around rocker arm
cowers of GM 2.8-liter VB engines can be
stopped by using 8 new composition
gasket (part No. 140808252). Up to now,
RTV sealer has been usad. It hasn't
worked. When installing the new gasket,
apply a small amount of GM gasket
sealer 1o the cylinder head-intake mani-
fold split line and tighten rocker arm
cover bolts to between 75 and 80 in.-lbs.

system is like a giant indus-
trial strength vacuum

SNAPPE R's patented Hi-Vac*

cleaner following you around.
Your SNAPPER Hi-Vac™ will pick
up grass clippings, leaves, twigs,
even pine straw, And it will leave
your lawn looking clean all over.
A SNAPPER Hi-Vac* mower
cuts cleaner, too. Because the
unigue high vacuum effect stands
your grass up for a more uniform
cut. Even when it's tall or damp.
The Hi-Vac* system is available
on a wide range of SNAPPER
walk mowers, lawn tractors and
riding mowers. Moreover, it's only
one of the many patented en-
gineering features that continue
to make SNAPPER the leader in
lawn and garden equipment.
Because when it comes to
quality, versatility and innovation,
SNAPPERSs are more than mere
mowers. We pick up where
others leave off.

division of Fuqua Indusiries
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SCIENCE

WORLDWIDE

Minicamera gives doctors in-sight

Surgical team examines remaining gallstone
fnlluwinfg operation using minicamera that
weighs

.b ounces. Inset detail.

Asurgeon's world is dark and mysterious. He
warks carefully. often unable to see where his

sealpel is cutting.  Lately, fiberoptics have allowed the operating surgeon 1o see

what

he's doing. At last fall's Congress of the American
College of Surgeons, Doctors George Berci and Alex
Shulman of the California Cedars/Sinal Medical

. Center introduced a miniature fiberoptic cam-
era. The 1.6-ounce camera is connected by
fiberapic cable 10 a computerized video mon-
itor and a “choledochscope’” that shines a
tiny light in bile ducts s0 that the entire
surgical team can lpok for dangerous |

tissue fragments.

Pulsars are starlike objects that rotate
about their axes at least hundreds of
times per minute, They are believed to
be neutron stars, far more massive than
our sun but much smaller in volume.
Until just a few months ago, only two
pulsars had been observed in visible
light. Both were in our galaxy. All other
pulsars had been observed with X-ray
sensing devices, But astronomers from
Lawrence Berkeley Laboratory and Los
Alamos National Laboratory now report

New pulsar is a sight for starry eyes

a visible pulsar in the Large Magel-
lanic Cloud (LMC) outside our galaxy.

What's so great about the find?
Studying the visible light will help sci-
entists for the first tme map out the
maotions of the pulsar as it wohbles
wildly in place, How the light pulses
tells them about “Starquakes”, the
shaking of what is believed to be a
pulsar's hardened crust. Looking out-
side the galaxy will help develop gener-
al pulsar laws.

New biological spies

Doctors may soon be able to diagnose
infectious diseases—polio. for exam-
ple—even before symptoms appear
Workers at the Salk Institute have been
experimenting with gene probes
These are chemical mixtures that mim-
ic real genes. When injected into the
body with a tiny amount of radioactive
material. they pair up with the body’'s
genetic material and form new radioac-
tive genes that don't mulply or repli-
cate again. Taking blood samples from
patients injected with gene probes
gives the doctors a glowing sample of
the natural genes. Changes in the
chemistry of those from the normal
status reveals the presence of viruses.
The technique may be tried outside the
lab by the end of this decade.

Olympic police?

United States International University
psychologist Donald Greene is using a
technique developed for Olympic
divers to teach SWAT team police how
to relax before moving in on a violent
scene. The relaxation keeps divers. and
hopefully police officers. from injuring
muscles in action. By breathing deeply
three times and visualizing something
positive before springing into action, he
says injuries can be prevented,

A sound detergent

Throw out your bleach and ger rid of
the laundry soap. A Japanese ressarch
team at Nihon University has discov-
ered that shooting ultrasound beams
through a b of water will stimulate
oxidation which remaves dirt from fab-
rics. Ultrasound in water is already
used in some Japanese electronic labs
to clean sensitive computer circuits. A
Nihon spokesman tells our Tokyo corre-
spondent that a prototype washing ma-
chine will be’introduced in late 1985 or
early 1986,

Also sprach Dickinson

Students studying German at Dickin-
son college in Pennsylvania talk directhy
to Gérman students weekly via a new
video satellite hookup. The first conver-
sation held last fall was conducted en-
tirely i1 German with the staff of the
Bremerhaven Maritime Museum. Satel-
lite hookups for other language stu-
dents are contemplated next year. PM
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CAMEL LIGHTS

s awhole newworld.
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Camel Lights,
unexpectedly mild.
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New hovercraft replacing airliners ' -

British Howvercraft's new AP-188 ferry has begun carrying 100
passengers per trip using new technologies that may keep a
troubled airliner flying. Scandinavian Airlines System had
watched its Copanhagen, Denmark, to Malmo, Sweden, busi-
ness dwindle from 200,000 passengers in 1872 to 40,000 in
1983. Last year, SAS instituted the Hovercraft Service across
Oresund Sound, a 17-mile trip that takes 45 minutes. Break-
through designs made the switchover possible. A new, low-
pressure skirt design has increased payload capacity by over

50 percent. Four

new 450-hp Deutz

diesel engines pro-

vide both lift and propulsion. Two provide power to four
centrifugal lift fans and two drive the craft's flexed propulsion
propellers. A pair of rotating bow thrusters help steer the vessel
for guick entry into its docking facilities. Early reports are that
SAS took over 100,000 passengers in 1984. SAS is considering
designs for 150- and 200-passenger hovercraft,

It takes a fish to catch a fish

| Hunting s=hools of oceangoing fish often involves bringing in |
big survey craft that drag water-testing devices behind them

Salt content and water temperature tell the fleets where to find ‘

the fish. |t's an expensive proposition, But a new disposable

depth probe developed by Sippican will eliminate those costs I

starting this summer. The torpedolike probe is fired from a

handheld air gun. It drops into the ocean and broadcasts an '

electronic signal down 1o 200 feet. A thermistor measures

lemperatures as the torpedo submerges. A pair of electrodes

measures sall content. The torpedo has a stabilizing rudder

and hard aluminum nose. Its preprogrammed path of travel is

fed to the stabilizer by a tiny microprocessor inside the nase

The Sippican probe was tested by the Office of Naval Research

in 1982, and will search for lost or hidden submarines.

THERMISTOR

STARBILIZER ELECTROMICS

AUTOMOTIVE Smoothest transmission yet

Several European automakers have been experimenting with
Continuous Variable Transmissions over the past two years,
The CVTs change a car's gearing in hundreds of steps rather
than three, four or five as we are accustomed (o have in autos,
The problem with CVTs has been a slight lack of smoothness in
the ride as the car gears up and down automatically, Designer
Emerson L. Kumm says he has licked that and other problems
with his new CVT. The Kumm CVT runs a flat Kevlar belt on two
variable diameter pulleys. The
diameter of one pulley de-
creases whie that of the other
increases, continuously chang-
ing the input-to-output speed ra-
tic. The belt rides on a number of
flat pulley bars that move in and
out under the hydraulic actua-
tor's power. The Kumm CVT may
be in American cars by 1987,

We test-drove the Buick Rivi-

era CRT, which will be on the

market in 1986, The car

sports a computer screen that

will eventually eliminate B0

buttons and dials on the |

dashboard. Powered by five |
|
|

computer modules, the CRT
dashboard screen keeps
controls in one place.
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FAST-ACTING
_~FLAPS

AILEROM

Flying aviation lab takes off . . . and up

From some angles, it looks like a stretched Lockheed Hercules
craft. But when it banks in the sky, it looks like nothing you've
ever seen before. IU's the High Technology Test Bed, the
aviation industry’s latest answer to demands for military budget
cuts. The plane carries on it pans that will be used on a half-
dozen future planes. Dorsal and horsal fins and a long-chord
rudder are paris being tested for future Short Takeoff and
Landing (STOL) craft. The extended chord ailerons are being
tested for use in aircraft that will fly at extremely low altitudes. A

set of spoilers on the test bed may wind up on several different
aircraft that will use them for roll and direct lift control.

Mew fast-acting flaps are being tested for use on jet fighters,
and graphite sand/dust separators are being tested for small
propeller-driven craft. Multimode radar in the les! bed's nose
will be incorporated into a wide range of future aircraft.

The test bed's fuselage carries a Mobile Data Center in a van.
The MDC cames sophisticated computers to monitor the test
bed's parts both in flight and as a ground monitor station,

MEDICAL
Technology
has a heart

Two different artificial hearts
were implanted in humans in
1984. Both may become ob-
solete by nesd year. Awaiting
federal government approval
is a new artificial heart calied
the Permanenit Ventricular As-
sist System (PVAS), The im-
planted device consists of a
pump, circuit board and bat-
tery pack, The entire affair
weighs less than 3 pounds.
Batteries, carried outside the
body in a shoulder hotster,
weigh another 4 pounds.
Tha PVAS, built by Therme-
dics of Massachusetis, is re-
chargeable, "When you go to
sleep, you simply plug your-
salf into a wall socket," ax-
plains Victor Poirier, senior

vice president of Thermedics,
The pump, which is insered
in the patient’s stomach cavity
below the diaphragm, is
made of metal and plastic
titanium as well as Tecoflex, a
new polyurethane material
developed by Thermedics.

Artificlal heart's parts [right] assist a damaged heart (left).
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The new pump provides all
the muscle power of a human
heart but can work in connec-
tion with a severely damaged
heart left in the patient. If it
wins federal approval, the
new pump could make artifi-
cial hearts widely available.

Doctors have long been using
non-invasive sound waves to
make sonogram pictures of
fetuses in pregnant women,
Now, British researchers have
harnessed the technique to
provide more than the tradi-
tional shadowy picture. By im-
posing computer images of
previous sonograms, the Brit-
ish doctors can now follow the
growth of the fetus to birth
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MODIFIED
ELEVATOR

EXTENDED-CHORD




The big red
space booster

o =1 mirun o

MOVIES
The toughest EVA yet

Th - 84 = fe s PaTascaTall: ] i p
he official NASA terminclogy for a
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MILITARY

EMPTY-SHELL
EXTRACTOR

PIVOTED TRANSFER TUBE
LIFTS SHELL VERTHCALLY
FROM CARCLISEL, THEN TILTS
HORIZONTALLY FOR LOADING
ROUMND INTC CANMON'S BREECH

ROTATING CARDLUSEL
HOLDS 40 ROUNDS 1M
B5SHELL CLLISTERS

Tank of the future shoots fast, sees with TV eyes

Tomorrow's tanks will have a self-loading, rapid-fire cannon, a
crewless gun turret and a control cab so exotic it resembles the
cockpit of a modern fighter plane. These are just some of the
sophisticated features being planned by the U.S. Army for nexd-
generalion baltle tanks and other combat vehicles.

A seli-lcading cannon not only increases a tank's firing rate,
but it eliminates the need for a manned turret, thus removing
crewmen from a vulnerable position on top of the tank. This, in
turn, permits a lower vehicle silhouette, making a tank harder to
see and hit. The driver and commander sit low to the ground in
the tank’s bow, separated from all live ammunition by a heavy
blast shield. Views of battlefield terrain, target-tracking plots,
radar images and other vital maneuvering information are

Smart mortar can't miss

The old-fashioned mortar, a
simple short-barreled cannon
that dates back to World War
I, might seem outmoded 0
some in this age of exotic
weaponry. Not 5o, says British
Aprospace

The prominent aircraft and
munitions maker has come up
with a seiff-guided antitank
projectile that could tum the
lowly maortar into a deadly in-
strument of modern warfare,
It's fired just like an ordinary

displayed on TV screens in the cockpit so the crewmen are
never directly exposed to enemy fire,

An ingenious autoloading system is already under develop-
ment by FMC Corp. of Minneapolis. A motor-driven carousel
holds 40 rounds of ammunition in eight five-shell clusters. Both
the carousel and the individual clusters rotate independently so
that all 40 rounds can be brought to the same location for
loading. A pivoted transfer tube picks a shell from the carousel,
flips it over, slides it sideways and rams il into the cannon's
breech. After each firing, an extractor tube remaoves the emply
shell casing while the transfer tube returns to the carousel for a
fresh round. The reload sequence is so fast it can fire 120-mm
roursds at the rate of ocne every five seconds.

mortar round, but as it nears
the end of its trajectory it auto-
matically homes in on any
enemy tank caught within its
“foatprint"—an area nearly
1,000 feet in diameter,
Called the Merlin Mortar

Bomb, the projectile uses ad-

vanced millimater-wave radar
to seek out reflective metal
Eﬁi&?@ﬁ targets in any weather, day or
TARGET night. Its advantages lie in its
FOOTPRENT % o
. simplicity. The new monar SPy in the
shell can be fired from any SKy
L=t standard 81-mm mortar with- It's so small enemy radar
out modifications, s easily can't tell it from a bird and it
handled by untrained infan- flits about so fast it's hard to
trymen and is said to costonly  shoot down. It's  Britain's
. llI a third as much as more so- newest eye in the sky, a re-
phisticated antitank missiles mote-controlled mini helicop-
requiring skiled crews. lts terequipped with TV cameras
Ay steeply arched trajectory also  and other sensors for spotting
> N assures a top surface stike enemy targets. Called the
< where tank armor is the thin-  Sprite, it's manufactured by
nest and most vulnerable. ML Aviation Lid. Tu
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Wireless home temperature control

First Alert has come out with a fully
programmable. wireless home tem-
perature control device, Called the Au-
tostat. it offers the comfort, conve-
nience and energy-savings of a
programmable thermostat  without
having to replace your existing thermo-
stat, The battery-operated Autostat
works in conjunction with your thermo-
stat to provide full setup/setback tem-
perature control
The microprocessor base unit

can be programmed for four

SE[JE!TEA'LE IE]'I'IPETH.I:UTE set-
tings during a 24-hour peri-

existing

driven arm locks onto the ring
attached to thermostat dial.
Controls are behind panel [right ).

od. The pushbutton consrols are con-
cealed behind a drop-down front panel.
A guartz clock displays the time of day
and serves as a programuming tme-
keeper. An override button allows you
to adjust the temperature without af-
fecting the program mermory.

The Autostat comes in round and
rectangular configurations to adapt to
most home thermostats. They're about
$50 in home centers and hardware

stores. Contact BRE Electronics,
Fittway Corp. Marketing
Dept, 780, McClure Hd
Aurora, [ll. B0504.

Self-cleaning water heater

You may never again have 1o drain
your water heater to remove sediment

| The Beliance Sta-Kieen water heater
| has a self-cleaning systemn that pre-

vents particles of sediment from set-
tling on the tank bottom. Cold water
enters through angled ports which cre-
ate a vortex in the tank. Particles are
swept up and held in the turbulence,
then carried out by the heated water.

Sta-Kleen heaters are available ar
home centers and hardware stores in
different capacities in both gas and
electric models. A 40-gallon gas heater
costs $229; the same size electric unit
costs $218. For details. contact Reli-
ance Water Heater Co., Cumberland
St., Ashland City, Tenn. 37015

You can reduce air pollution in your
home and office with a King-Aire air
purifier. A supersensitive three-stage
filtering system removes dust. germs.
pollen. mold, smoke, gases, odors and
chemical pollutants from the air and
then exhausts 99.97 percent pure air,
according 1o the manufacturer

The Century model ($700) has an
actual air-flow velocity of 150 cu. fi. per
minute (cfpm). The Guardian purifier
($900), shown, has an actual airflow
velocity rating of 270 cfpm. Both units
feature hardwood ocak cabinets.

Write to King-Aire Inc.. Box 149-PM,
Carmel, Ind. 46032

Masonry waterproofer
Here's a new

product to seal .

masonry walls to
hold back water and
o prevent moisture
seepage. Drylok ma-
sonry  waterproofer
is a ready-mixed lig-
uid that can be ap-
plied with a brush.
roller or sprayer. It
works on  surfaces
below and above the
ground, inside or out. Drylok can with- |
stand water pressure up to 4 psi. It aiso
repels rain from concrete retaining
walls and stucco.

Drylok is at hardware stores and
home centers for about $17 per gallon
in white, green, gray and beige.

Write to Drylok, UGL, Bax 70, Dept.
PM, Scranton. Fa. 18501, P
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Are
glad we use dials?
Don't you wish
everyone did?

PON TIAC
RAND PRIX

WE BUILD EXCITEMENT ——




COOL [T

New Ultra-tech Turbo Formula P-Z-L,
for longer life in the fast lane.

Turbos are intense. They work hard, run hot. So do you.
That's why you got a turbo. That's why we 've got Turbo
Formula P-Z+-L. Because when you're hot, it’s not.

While you're burning up the fast lane, protect your
working parts with Pennzoil. We know you're a
limit-tester. So we exceeded the limit, created a tu
formula that is above the standards of the American
Petroleum Institute, that surpasses everyautomotive
manufacturer’s requirements anywhere in
the world. We took it to the wall, and then some.

We went beyond spec. We went ultra-tech.

So cool it with Pennzoil’s Turbo Formula

P=Z:L. When you're hot, it's not.

| e _.,_\*




SOLVING OIL
PRESSURE PROBLEMS

BY PAUL STENQUIST

dalgd Dedring colne 1t lirect contact
T:L first thing yvou notice maght b at high speed. the resulting (riction
the soft glow of an ichot hight when | i 1erates heat that
5

Modern engines have pressure-fed ubrica-

] Hnekby ger i I that ca 154 tian systems that are supplied with filtered
your engine is idling. Or perhaps th e metal | 0 sejze oll by a mechanical pump.
needle of your oil pressure gauge has I r hand, if these i parts (lead illustration). Qil is drawn
begun to drop out of the sate rangs I ire separated i I i L ip}
Cr maybe youwve Just noticed hat the shding frct lace y perd |
your engine ticks and clatters much | fluid tion. Because the molecules N most systems, the pressurized oil
more than it used to. They're all clues the lubrica miove ireely when | islirst pun i-=---:::.'--...:'.':---:.!'-.| The
| that could point to an il pressure | they encounter high or spols of r-fil Nl is equip witl
| problem, If you don’t act right away the machined par h offer little a5 valve will ma
extensi Mgine r e Can restit [k AnCi ) MovEMmen “ nt 1 0f 1the 5
A magnii ] nire €18 nera 1is minim ( filtere: hen p d into
| crankshaltt journa 1 hearing su ] the surface [ N il galle i suall
ACEs Makes | ; 15N unde FRiE nydrauiic niters and Al
stand wi ss of lubricant can be so | Delivering the lube bearings by means of passages con
cntical. Although these surtaces ap Modern automobile engines are | nected tothis gallery, Cil routet
peal |-.!!'.:|i-' Iv smooth to the naked BQuUIppH d with a full-force lubrication [T B3 1 i
B thi 1 11 ! th L th BLIME LO TN wvin L raimn 1Ir'a Aassa
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or through the pushrods. Main bear-
ing lube travels through drilled pas-
sages in the crankshaft journals to the
connecting rod bearings. Oil spray
from between the connecting rod
pairs. or in some cases, from a small
passage in one side of each rod cap.
lubricates the cylinder walls and pis-
ton pins.

Low oil pressure is the result of
problems in the pump or delivery
circuit. If the pump can't supply
enough oil to fill the galleries, pres-
sure will be low. If there is an overly
large opening in the circuit that allows
oil 1o escape too easily, low oil pres-
sure will result. Improper oil viscosity
or oil dilution can also make pressure
readings drop below spec. as pump
efficiency is dramatically affected by
the thickness of the lube.

oil

If you feel that your engine's oil
pressure is lower than it should be,
you can confirm your suspicions with
a remote gauge.

Purchase a mechanical-type oil
pressure gauge and installation kit
from an auto parts store (Fig. 1). The
installation kit will include a number
of pipe fitting adapters, one of which
can be installed in your engine in
place of the idiot light switwch. If your
car already has an oil pressure gauge,
install the adapter in place of the stock
gauge sending unit. The pressure test
will confirm the low reading of your
stock gauge.

Manufacturers’ specifications for ail
pressure vary. To be absolutely sure
that yvour engine's lube system is
operating reasonably close to full ca-
pacity, you should check oil pressure
test specs for your car in a general
service manual or in the vehicle man-
ufacturer's manual,

Generally. two figures are given,
one for idle oil pressure and one for
2.000-rpm pressure. In most cases,
your pump should be able to provide
about 10 psi at idle with a fully
warmed engine and 25 psi or more at
2.000 rpm. Some makers, however,
call for considerably more pressure.

If your test finds that oil pressure is
okay but the idiot light continues to
glow, replace the oil waming light
switch. If a new switch doesn’t turmn
the light off, check the oil light switch
circuit for problems.

Solving low-pressure problems
If you found that oil pressure was
below the recommended figure at idle
but within the acceptable range at
higher speeds, check the engine idle

50

speed. It may be below specs.

0Oil pressure that is somewhat low
at one or both test points can be
caused by motor oil that is of incorrect
viscosity or has been diluted with
gasoline. Try an oil change, using the
manufacturer's recommended oil vis-
cosity for the weather conditions.

If the oil change solves your pres-
sure problems and you find that the
drained oil is heavily diluted with
gasoling, find the cause of the dilution
before putting the car back in service.
It may have been caused by an engine
misfire that allowed unburned fuel 1o
run down past the rings. or. on carbu-
reted cars, it may be the result of a
ruptured fuel pump diaphragm.

A clogged oil filter can also cause a
loss of pressure. If your filter has been
on the car for more than a few thou-
sand miles, change it and retest.

Pulling the oil pan

Having eliminated simple causes.
further diagnosis requires removal of
the oil pan on most powerplants (Fig.

2). On some engines, however, the oil |

pump is externally mounted and can
be checked without removing the pan.
If this is the case on your engine,
proceed to the section headlined
"Checking the oil pump.”

On some cars. oil pan removal is a
simple task but on most it is gquite
difficult and may involve loosening
the engine mounts and jacking or
lifting the engine. The starter motor or
other components may have to be

1 To read the actual engine oll

pressure, |
Install a mechanical gauge In place of the
stock Idiot light or Indicator.

removed to get to the pan bolts.
Specific instructions for oil pan re-
moval are found in both general ser-
vice manuals and vehicle manufactur-
er manuals. On some “'short skirt’”
type engines, the pan will have to be
dropped more than a few inches be-
fore it will clear the main caps, crank
counterweights and oil pump.

8L PP
REAR SEAL

GASKETS |




| Checking the oil pump

If your engine suffered a total loss

| of oil pressure, the cause is most likely

a broken oil pump drive.

Most oil pumps are driven by a shaft
that joins the pump to the distributor
drive gear or by an intermediate shaft
that is fitted with a gear and driven by
the cam. If the drive mechanism
breaks, a total loss of oil pressure will
be the result. Another possible cause
of total oil pressure loss is a missing oil
gallery plug.

In addition to the simple causes
mentioned previously, partial loss of
pressure can be the result of a worn
pump, a clogged pump pickup, a hole
in the pickup tube or broken tube or
excessive bearing clearance. Less

likely causes for partial loss of pres-
sure include leaking gallery plugs and
porous block castings.

REAR MAIN
\\H\EAEWG CAP

VUASHERS

PLINP
PICKLIP

3 mwwumk_}iﬂli;
pan, boited to a main bearing cap. Torque
correct spec when reinstalling.

Since you have to remove the aoil
pan on most engines to check any of
the more likely causes, you ought to
check all of them before buttoning up.
On high-mileage engines. low pres-
sure is frequently caused by a combi-
nation of pump and bearing wear.

Once the pan is off. remove the
pump from the engine, It's held in
place on the block or on a main bear-
ing cap by one or more bolts (Fig. 3).
In most cases, the pickup tube is
attached only to the pump. although
on some engines it may be retained
by a bolt. On engines with external
pumps, the pickup is usually bolted to
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a machined surface
inside the crankcase.
1f the pickup tube is
pressed inwo  the
pump. leave it in
place. If it's pinned or
bolted to the pump.
remove it for inspec-
tion. Examine the
pickup and pickup
tube for possible air
leaks. Check also if
there is clogging of
the pickup screen.

Disassemble the oil
pump by removing its
bottorn cover. Hold
the pump in a vise
between two pieces
of wood or brass jaws.
On some engines
that have externally
mounted pumps, the
cover {as well as the
gears and relief valve)
can be removed without unbelting the
pump from the engine.

On the pump cover or body, you'll
probably find a hexhead or expansion
cup plug. The pump relief valve and
spring are installed behind this plug.
Remove the plug, valve and spring,
and check 1o see how the valve moves
in its bore. If you find that it is stuck in
its bore or fits so loosely that you can
move it sideways any discernible

CHECKIMNG OIL
PUMP EMD
CLEARAMNCE

MEASURING DUTER
ROTOR CLEARAMNCE
BN HOLIGING

DOUTER ——
ROTOR

STRAIGHTEDGE

SMALL FEELER
GALIGE BETWEEN EDGE
OF TOOTH AMND PLAMP HOLISIMNG

CHECKMNG PLIMP
GEAR SIDE

amount. it could be the problem. He-
place the valve and the pump or cover
a5 necessary.

If your oil-pressure test found that
pressure was okay at idle but lower
than specified at a higher speed. a
weak relief valve spring might be the
source of your trouble. Some manu-

facturers provide a specification for |

relief valve spring length. (A weak
spring will be shorter than a good

G CLEARANCE
P ROTORS

FEELER
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one.) Measure your spring and com-
pare it to spec.

Under the pump cover, you'll find
the pumping mechanism. Two types
are commonly used. One utlizes a
driven, lobed inner rotor that turns a
surrounding lobed ring or outer rotor
The other variety uses two spur-type
gears. one of which is attached to the
drive shaft.

Inspect the gears, pump cover and
pump body for signs of wear and
scoring. Obvious damage is grounds
for replacement. If you're in doubt
about pump condition check clear-
ances with a feeler gauge.

To check spur-gear type pump,
measure clearance betweean the top of
the gears and the pump body's gasket
surface using a straightedge (small
steel ruler) and a feeler gauge (Fig. 4).
Lay the edge of the rule across the
gasket surface and insert the feeler
gauge between it and the gears. You'll
find specifications in a service man-
ual. Using a narrow feeler gauge,
check clearance between the edge of
the pump gear and the pump body

If your car is equipped with a lobed
rotor-and-ring-type pump, you should
at least check clearance between the
center rotor and the pump body gas-
ket surface, between the outer rotor
and case, and between the inner rotor
lobes and outer rotor lobes (Fig. 5).
Chrysler also provides specs for
checks of cover flatness. rotor thick-
ness and outer rotor diameter.

Measure clearance between the
center rotor and gasket surface with a
straight edge and rule. Check clear-
ance between the high points of the
two rotors and between the outer
rotor and the pump body with a feeler
gauge. For the 2.2-liter Chrysler, the
specs are .01 in. (maximum) and 014
in. (maximum), respectively.

Check cover flatness with a rule and
feeler gauge, laying the side of the
rule across the center of the cover and
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inserting the feeler gauge into any
low spots below it If the pump is not
up to spec, it must be replaced.

Before reinstalling a spur-gear type
pump, pack the gear cavity tightly
with petroleum jelly. Fill lobe and ring
type pumps with motor oil.

Checking bearing clearance

As bearing clearance gradually in-
creases due to normal wear, the lube
oil escapes more easily from the
force-fed circuit and pressure drops.
Because some of the lube escapes
prematurely, certain parts don't get
encugh. If main bearing clearance, for
example, is excessive, the rod bearing
oil supply will be inadequate.

The bearing clearances of an as-
sembled engine can be checked using
a plastic gauging material (Fig. 6).
This product. which is best known by
Perfect Circle’'s trade name Plasti-
gage. will provide accurate measure-
ment of bearing oil clearance when
it's crushed between the bearing and
the crankshaft (Perfect Circle, Dana
Corp.. P.O. Box 455, Toledo, Ohio.
436092). Purchase two different sizes
of the material at an auto parts store
S0 YOu can measure clearances from
002 in. to 006 in.

To check main-bearing clearance,
remove main caps two and four (on
five-main-bearing engines) or two,
four and six (on seven-main-bearing
engines). Insert paper shims that are
at least .010 in. thick between these
bearings and the crank and reinstall
the caps. This will ift the crank off of
the other bearings to check clearance.

Remove each of the other bearing
caps one at a time and wipe all oil from
journal and bearing. Then, place a
piece of the gauging material on the
center of the bearing in such a way
that it spans the width of the bearing.
Install the cap. torque it to spec and
remove it without turning the crank.
Now. compare the crushed strip of
gauging material to the scale on the
package. This will give you the clear-
ance figure.

If the strip is so wide that it's off the
scale. or if it hasn't been flattened at

all, use a different size gauging strip 1o

get an accurate reading.

Check clearance of the other main
bearings in the same way. Then,
move your paper shims to journals
one and five or one and seven and
check the clearance of the bearings
which previously supported the
shims. Record all the numbers on a
piece of paper, along with the part
numbers and any size indication on
the bearings (Fig. 7).

Check rod bearing clearance in a

similar manner. Remove rod caps one
at a tme. Place the gauging strip on
the rod cap bearing and reinstall
torquing to spec.

If you have a micrometer. check the
rod throws for taper and out-of-round
by measuring each throw at both ends
and at points on the circumference
that are 90° apart.

Compare your figures 1o manufac-
turer's specs. If rod journal taper or
out-of-round are in excess of what the
manufacturer allows, the engine will
have to be rebuilt.

Howevwer, if the crankshaft is other-
wise okay, but clearance is in excess
of manufacturer's allowance, you can
probably tighten it up by replacing the
bearings with "‘undersize’’ bearings.
(Undersize bearings are actually larg-
er than standard; they're called un-
dersize because they're for use with
undersize cranks).

For most applications, bearings are
sold in standard as well as .010- and
.020-in. undersize. In each of these
sizes. bearings can be purchased with
an additional .001-in. or 002-in. un-
dersize. The extra bearing material
makes up for too much clearance.

Determine which bearings you
need by calculating how much the
present clearance exceeds ideal spec-
ified tolerances. Go to the parts store
armed with bearing part numbers and
any undersize indication that may
have been found on the back of the
bearings. A knowledgeable counter-
man will have no trouble helping you
choose the proper replacements for
your crankshaft's bearings.

After installing the new bearings.
check all clearances again. Check all
rod and main bolt torque readings
twice, and reinstall the oll pan ™

BEARING
TANG

MAIN BEARING
INSERT

7 Back side of the bearing Insert Is
stamped to Indicate undersize dimension.

POPULAR MECHANICS ® MARCH 1985




Plow, till, thatch, bag, haul, sweep,

scrape, sow, mow, tow, blow, and save.

Until March 30, 1985, we're offering some of the
best lawn and garden bargains in the country. So
hurry in to Sears now and save!

Save $400. This 18-hp Craftsman tractor with

44-inch mowing deck is now only $2199.99.
This rugged workhorse is loaded with features

usually found in tractors that sell for much more:

Electric blade engage. A six-speed heavy-duty
transaxle that lets you select the right speed tor
any job. A full 44-inch mowing deck with stabi-
lizing gauge wheels for fast, uniform cutting.
And it hooks up easily to our wide selection

of lawn care, hauling, and snow removal
attachments.

Save 15% on every

tractor attachment§
Sears sells.

Our utiity
cart, leaf and grass
sweeper, plow/dozer blade and every other Sears

tractor attachment is now on sale. With all the attach-

ments Sears offers, there’s virtually no lawn and
garden job our tractors can't do.

Save $100. This Sears Craftsman 3'2-hp rear-
tine tiller is now only $499.99.

Lightweight, vet it packs plenty of power. Power
that is harnessed to counter-rotating rear tines. Which
make it easier to handle and more efficient than front-
tine tillers. And its self-propelled wheels,
handle-mounted controls, and power
reverse mean easier handling in all
soil conditions,

Sale begins
February Z4th
Available in most Sears retail

stores. Prices and dates apply only to the
continental United States except Alaska,

ey s S Jat
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Discover a do-it-yourself
cellar door system that

will work on any home,

BY JOSEPH TRUINI m“;..ﬁmmm
e

Shop And Tools Editor o Spai il

1d, deteriorated wood cellar doors
are more than just an eyesore.
They're unsafe, provide little security
and are major energy-wasters. Now
there's a do-it-yourself steel replace-
ment door system that, with the use of
foundation plates, will work on any
home regardless of the condition or size
of the existing entryway foundation.
Foundation plates are simply L-
shaped sheet-metal pieces that are
screwed to the foundation before at-
taching the door frame. The plates
allow you to modify an existing entry-
way to accept standard-size doors.
Many older homes have entryway foun-
dations that are too wide, narrow, long
or short to accept standard cellar doors.
But, the use of foundation plates solves
these problem installations.
Foundation plates also provide a
sound, flat surface for mounting doors
on rough, irregular foundations built of
granite, fieldstone, brick, concrete block
or poured concrete. The L-shaped
plates wrap around the outside corner
of the foundation to provide a weather-
tight seal that protects against rain and
wind.
Cellar doors come in two basic styles:
with steel sidewalls for installation on
flat foundations, and replacement doors
for use on entryways with raised foun-
dation sidewalls, In the installation
shown, we set foundation plates and
replacement doors on a raised sidewall. - : 1
The cellar door system we installed is  pount the assembled door frame to the foundation with seif-tapping screws. Then,
Please tum o 56! apply silicone caulk between the frame and to form a weathertight seal

FOLIMD AT
LATE 1.\
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3" ONLY JEEP CHEROKEE has won all three major off-rood mago-
&/ zines' "4 x 4 of the Year” awards for 1984, Bronco and Blazer never
did it. No vehicdle ever made did it until the new Jeep Cherokee.

models. (Bronco and Blazer come with 2 doors only) And only
Cherokee gives you more cargo space.

ONLY JEEP CHEROKEE offers you two "shift-on-the-fly"
4-wheel drive systems to choose from. Bronco has none,
and Blazer offers only one system.

ONLY JEEP CHEROKEE has a gutsy 2.5 liter engine with better
mileage ([21] EPA EST MPG, 25 HWY EST*) than Bronco Il and more
horsepower per pound than 5-10 Biazer 4x4. And only Cherokee has
an inter-cooled turbo-diesel engine available for 1985.

ONLY JEEP CHEROKEE has higher ground clearance...and
the incredible new Quadra-Link front suspension for an outstanding
ride on and off the road.

ONLY JEEP CHEROKEE has room for 5 passengers, not just 4 like
Bronco Il and 5-10 Blazer. Is there really any other choice than Jeep?

“Usa Fhese figures for comparison, Your results may differ. CA figures iower.
SAFETY BELTS SAVE LIVES.

: . ~ - o
e W hiaah, TR




REPLACE CELLAR DOORS
{Continued from page 54)

manufactured by Gordon Deor Corp.,
170 Spring 5t., Southington, Conn.

dering procedures.

The first step is to remove the old
wood doors and the wood base plates
on which the doors are mounted. Be
careful not to damage the siding when
removing the existing header from the
housa. Next, inspect the foundation for
loose bricks, blocks or crumbling or
sevaerely cracked concrete.

Repair any serious structural faults
that will affect the foundation strength.
This is also a good time to make any
necessary repairs to the exterior of the
sidewalls and to the steps leading down
to the basement.

Next, install the foundation plates.
Foundation plates come in 7-ft. langths
ranging in size from 3 % 65in.to 3 % 14
in. The 3-in. dimension is the short leg
of the L-shaped plate which wraps
around the outside corner of the foun-
dation. Plates can also be special-or-
dered from Gordon Corp. to any size for

First, cut the base plate—the bottom
piece—'s in. longer than the outside
width of the entryway foundation. Use a
hacksaw or a circular saw fitted with a
metal-cutting blade. Then, cut the side
plates the same length as the founda-
tion sidewalls. For appearance sake,
make the cuts on the ends that go
against the house. Now, position the
plates on the foundation with the side
plates overlapping the base plate. Drill
screw mounting holes through the
plates and then continue the holes into
the foundation using a masonry bit.
Fasten the plates with lead anchors and
sheet-metal screws or lagscrews.

Foundation Plates Solve Problem Installations

1

Shown here 15 a typical replacement door Installation on a ralsed sidewall. Foundation

plates are necessary to modify the foundation to accept standard-size doors.

Next, assemble the door frame on the
ground using the bolts provided. Be
sure that the bolt heads face the outside
of the frame. Then, position the assem-
blad door frame on the foundation
plates. Bolt the header angle (top cross
plate) to the door frame header and
then screw the header angle to the
house itself.

Now, slide the doors onto the frame.
Adjust the frame from side to side until
the doaors fit squarely and will open and
closa without binding. Then, drill
through the door frame and foundation
plates to accept 1s-in.-dia. self-tapping
hexhead screws,

Next, to ensure a weatherproof seal,
apply silicon caulk where the door
frame flange meets the plates. Then,
use fresh cement to fill gaping holes

and cracks on the interior of the entry-

come sprayed with a coat of primer
paint. But, to ensure maximum protec-
tion against rust and corrosion, apply
two coats of an alkyd enamel paint
immediately after the installation is
completed. Then, repaint the doors and
plates every two to four years depend-
ing upon the amount of use and expo-
sura to harsh waathar.

Other attractive features of this cellar
door system include stainless-steel
hinges, hot-dipped galvanized sill, tam-
perproof bolt lock, catch rods that lock
the doors in the open position and
recessed water channels to ensure

proper drainage. . ]



- Ifourbatterycan .
make this big Cat'pur, we
can make your little Lynx gmwl.a-

Interstate Battery. No matter what you want to start we've got a dependable, hot-firin', heavy-

" duty battery that'll get you cra in even the worst temperatures. And if you need service
anywhere, we:have over 108,000 dealers all @icross America to help you.
Whether you want an auto, truck, farm, or motorcycle batiery, gat the best battery going

by seeing your Intersiate Batiery dealer,..there's one near you.

Interstate Battery System of America, Inc., (IBSA) Dallas, Texas 75243 IBW,QLT‘ll:"EﬁlérSii "

* Ot is @ registered iredemark o Coterpilar Trochor Co. of which IEKSA ls ool aftilicted
o



Set Up Your Computer System With

HINCRZERE

5 HOOKeUPS

Connector cables for
your printer and modem
can cost a bundie. Here's
how to make your own.

BY WALTER SALM

ou need connecting cables so your

computer can talk to its peripherals.
The price tag on these cables often
induces sticker-shock in first-time com-
puter buyers. A typical 10-ft. connector
cable that marries an [BM-type comput-
er to a parallel printer might cost you
nearly $50 ready-made. You can make
it for about half the price. Even from the
most expensive part source, ribbon ca-
ble (at B8 cents a foot) will cost you
$6.90, a male, 25-pin D-type connector
goes for $7.75 and a 36-pin Centronics
connector of the same gender runs
$8.95. Your total: $23.60.

Degrees of difficulty

Building a cable set from flat ribbon
is child's play if you're making a
straight-through hookup, where the pin
numbers from one connector go to the
same numbers on another. This occurs
when you're mating compatible compo-
nents—say, D-type to D-type (a 25-pin
modems and some printers) or Centron-
ics-type o Centronics {a 36-pin “paral-

e

lel” connection for printers). Unfortu-
nately, not all cables are this sinple. A
good example is the aforementioned
£50 cable used to connect popular [BM-
type computers to aftermarket printers
of many brands.

One end of that cable requires a D-
type connector to match the 25-pin
output of [BM computers, while the
other end needs a 36-pin connector to
fit the Centronics-type input now stan-

muﬁmmm#mﬂm:'mnmmmmwm.

D-TYPE

1 2 3 4 5 & 7T 8 9

0 n
14|15 |16 (17 |18 (19 | 20| 21 | 22

iIBM
PARALLEL

12 132

23|24 | 25
Folioww PM's diagram
mmm 25-
uulputmlﬂll-m-
patibie to
the 3&6-pin Centronics
input on most aftermar-
ket paraliel printers.

1 F 3 4 5 (&6 7 8 9

9 0

mmn

22 I3 14 25 26 27 2B

12 13
9 30 N

14 |15 16 17 18
32 33 34 35 36

CENTRONICS TYPE

dard on most aftermarket printers. In
this case, you have to study the vechni-
cal manuals to determine which pin
numbers match up at each end. PM's
done tha homework for you: The pin
matching sequence for the IBM parallel
is diagrammed at left.

Before you buy parts for your cabla,
check your computer equipment to de-
termine whether female or male con-
nectors are required (male connectors
have multiple pins; fermnales have a
serias of holes into which the pins are
inserted). Also, buy 25-conductor flat-
ribbon cables for D-type connections,
36-conductor for Centronics connec-
tions and 25-conductor for D-type to
Centronics hookups.

Simple connections

Straight-through flat ribbon cable
connectors from companies like AMP
and 3M require just one tool for assem-
bly—a bench vise. The connectors con-
tain two rows of V-shaped, fingerlike
contacts. Each one of these contacts
grabs its own wire and holds it sepa-
rately from the adjacent wire in the
ribbon cable.

The 3M connectors come with dou-
ble-sided adhesive on the back piece
(the part that pushes the cable into
those V-shaped contacts) to help you
position the ribbon cable before clamp-
ing the two halves together. This is a

Please turm to g 52}
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ted can be a little more than you
bargained for.

That’s when it's good to have
a Manner outhoard behind you.
Marmners are rugged. Reliable. And
more predictable than the weather.

Mariner Outboards from 4 to
200 horsepower have CD ignition
for quick starting. And to make
sure they keep running, we build
them with rugged lower units and
mternal components that undergo
the industry’s toughest testing. So

A Mariner will also squeeze %
the most out of every drop of fuel. M"R'ER
And with our exclusive m
MMAC financang option,

a Mariner-powered rigis easier to  BETTER IN THE LONG RUN.
own than ever before.

See your dealer for a catalog
showing our complete line, or
write Mariner, 1939 Pioneer Road,
Fond du Lac, Wisconsin 54935.




What if you think it’s shocks

The wheels on your car have it rough.
Potholes. Rocks. Cracks. Bumps. The
wheels are thrust up. Sharply. And
down. With a jolt. While turning
about eight hundred times just to

go a mile.

What keeps you riding comfortably
is a well-tuned suspension system.

Your suspension system has springs,
spring shackles, control arms, stabi-
lizer bars, bushings, shock absorbers
and, sometimes, MacPherson struts.
It's not simply shocks.

So if your car isn't handling right—
or riding right—don't just assume it
needs shocks.

It's better to let an expert technician
make the diagnosis.

GET A MR. GOODWRENCH
SUSPENSION CHECKUP

See Mr. Goodwrench for a Suspension
Checkup. He has GM Training. And
he has the right tools and high-tech
equipment to do his job right.

You may find your problem is much
smaller than you expected. And if you
do need shock absorbers, he has his
own exclusive GM Goodwrench shock
absorbers. They have a lifetime limited
warranty.* Plus, Mr. Goodwrench
guarantees his work. Just ask for
details.

A stop motion camera catches the action as the wheel hits a pothole. The suspension system absorbs the joit.




and it’s not?

Goodwrench and genuine GM parts at
participating independent GM dealers
selling Chevrolets, Pontiacs,
Oldsmobiles, Buicks, Cadillacs, GMC
and Chevy trucks.

Exclusive! GM Goodwrench
Replacement Shock Absorbers

Because they are engineered by
some of the same people who

helped design your GM car, you know
they're right. They're available exclu-
sively from Mr. Goodwrench or from a
GM dealer who sells GM Goodwrench
parts. Just ask for them.

LET'S GET IT TOGETHER. .. BUCKLE UP.

*Lifetime limited warman ty for as long as you own your GM vehicle on which replacemant shocks were instalied. See GM dealer for details.




HITCH-FREE HOOK-UPS
(Continued from page 58)

nice feature, which helps to keep the
cable straight and in position.

Tha AMF connectors have enough
space to feed the ribbon cable through
when the back piece has been started—
again letting you keep the ribbon in a
precise position. Once you have the
ribbon positioned and the two halves of
the connector in place, hold it so the
cable doesn't slip, put it between the
Jjaws of a bench vise and tighten the vise
until the back piece snaps into place and
can go no farther. For sither brand of

connector, simply repeat the process at
the other end of the cable—and don't
overtighten the vise: You might damage
the connector.

Whenever you start one of these
cable sets, find pin 1 on the connector,
and mark the No. 1 pin corner on the
back of the connector with a red crayon
so you can find it later. Most ribbon
cables are gray except for a stripe of red
ink down one edge. Put the red-striped
edge into pin 1, and do the same at the
other end. Some ribbon cable is rain-
bow-hued, with repeating sets of 10
different-colored wires—starting with
brown. Brown is your No. 1 pin wire.

Many connectors labal only pin 1; you
have to figure out the others for your-
self. Some connectors will have the four
corner pin number labeled; sometimes
all the pins are numbered. And you'll
find some connectors that have no pin
numbers at all.

Remember that male and female pin
numbers are mirror images of each
other, and they're mirror-reversed once
again when you go from front to back of
the connector.

Discrete

Besides squeezing the ribbon cable in
a vise, there are three other ways to
attach the wires to the connector. All of

If you're like most weekend wood cutters, you

want a chain saw that will run and run and run.

Well, that's the kind of performance you get
from a Husqvarna Rancher.

Every part of a Husqvarna Rancher —from
its fully automatic chain brake to its excelient

anti-vibration system —is built to run hundreds

and hundreds of hours without stopping.

And, if by some chance, anything should ever

stop runnmgn-n a Husgvarna, it can be repaired

quickly and easily at a Husgvarna dealer. Because

wewon't let a dealer sell our saws, unless he can

SEMVICE OUr Saws.

So if your chain saw isn't running the way it
should, run out and get a Husqvarna Rancher at
your local Husgwarna dealer.

The Chain Saw Professionals.
For the dealer nearest you consult your Yellow Pages.
Or write Husqvarna, 224 Thorndale Avenue, Bensenville, llinois 60106,

b

them take more work and much more
time. These other methods use discrete
wiring—connecting the conductors one
by one—so use this type of connector
only when you must change pin connec-
tions (as when mating D-type to Cen-
| tronics connectors), or when you abso-
lutely can’t get the straight-through,
flat-ribbon cable connectors.

At some parts-supply stores, you'll
find that the connector supply consists
almost entirely of D-types with solder-
cup back lugs. Trouble is, flat-ribbon
cable wires are super-skinny (22 to 28
gauge), and these connectors don't pro-
vide a convenient anchor point to bend
the wire around. You have to strip the
wire, tin the end, fill the connector pin
cup with solder and slip the wire in.
Haold the wire until the solder cools and
locks it in place. You're working in close

With 3M-brand connector, attach riat rip-
bon cable to adheshve surface of back plece
(top) before assembly.

POPULAR MECHANICS » MARCH 1585




Famous ““POWER D

(AS SEEN ON TV!)

One millipn famous Power Dnvers will be sold by the
Mew York importing fem of The Diect Connection 1o the
st one million persons who wiilé 10 e company ad-
dress below.

These are the same lamous “Power-Dovers” that have been nationally publbciz
ed on TV and through leading publications for 5 tmes or even 10 tmes the pnce. The
revolutionary Power Oriver makes ordinary screw drivers obsolete. Easily attaches 1o
any power didl 1o ellortiessly drive Sciews inlo (he hardest ol woods. . evan concrete!
Comes complete wilh 4 screw tils 1o Il any size screw. The depih selecior
lets you choose the depth you desire. Just choose your settng and the
screw |5 released al the depth wou've sebected. Also works
in reverse (o remove screws. It's super fasi and incredibly easy
Makes a graal git

*

1o b

Dept. 16A, 37 W. 26 St.eNew York, NY

Only $S$2

this onginal pinted ad, together with your name and)

the DIRECT CONNELTION”

RIVER”’

With This Ad

These lamous Power

Drivers will not be Sold 31

this price by the company in
any storé To obiain one at this
prce, mail fhis onginal panted ad lo
ihe company address below Each
“Power Driver” carmies & hull money
hack guarantee and will be replaced by

the company lrge of charge, i it ever

fans to function. There is a limit af 2

“Power Drivers™ per addiess al ths phce,

but requests which are mailed early enough
{pelore Apail 30, 1985) are permilled 10 request wup
Power Onvers To obtain your “Power-Dnver”, mail

’

addiess and $2 tor each Power Driver requested.
Add st §2 shipping and handhing no

matier how many Power Drivers

yOU are requesting.

Mail 1o

The Direct Connection
Dept. 164, 37T W 26 5t,
New York, NY 10010

10010

PROJECTS PHOTOS, PRINTS, STAMPS, COINS
INSECTS, SKETCHES, GEMS IN NATURAL

COLOR AND TRUE TO LIFE ACTION!!

This BRAND-NEW EPISCOPE PROJECTOR projects
directly from snapshots, books, even solid ob-
jects like coins, mineral specimens, etc. Fine
reflector and mirror system, Hi-intensity pro}'er.-
tion lens that enlarges images up to 16 feet
sguare! Rugged twuatﬂne body and base with
cooling vents and “on-off”" switch

IDEAL FOR STUDENTS, TEACHERS, y, ssooa—episcope Projector ...
ARTISTS AND HOURS OF FAMILY FUN! EXTRA BULBS FOR YOUR PROJECTOR ONLY ....$2.00

CHANGE YOUR OIL
AUTOMATICALLY!

Takes Only Minutes-Works From Under The
Hood! No Squeezing Under Car—No Mess!

POWERFUI. REPEATER AIR PISTOL

WITHOUT
RELOADING!

No CO2 Cartridges Required
Exciting to handle . . . all the hefl and balance of
a real 45! Authentic “cock and slide”™ pump
action. Powerful! Fires .177 Pellets at a muzzle
velocity of 170 Feet Per Second. Clip helds up
to 20 BB's. Fires Darts and 177 Pellets alsu
Economical — no CO2 cartridges required. A
thrilling postol far both target and varmit chasing
2 Safety Catches. Weighs a hefty | 1b.-8 oz, Maxi-

R et |
e i e

T i e i 2t ST

ONLY.. 52 495

72

mum Range 150 Yards, SHOOTS DARTS
No, 2270—Marksman Pistol . 24 35 AND

No. 2099—Box of 400 BB's ....................

No. 2100—Box of 200 (177 Cal) Pellets .. s z 92 PELLETS TOO!

Now, if you can open your car's hood —you can
change the oil. Our powerful DIL CHANGER PUMP

finishes the job in mere minutes. No squeezing
under the car . , . no mess . . . done in no time,
Pump attaches to car battery with alligator clips.
Suction Tube goes down dip-stick tube — other
end to bucket ar receptacle for disposal of old

oil. Pumps up to 2 liters per minute . . , pays
for itself.
Mo. 1120—0il Changer Pump .................... 5!:.!-5

Send Order To: FOSTER-TRENT, INC., DEPT.522- '[‘
2345 BOSTON POST RD., i..lﬂl:l-flll]ll'l N.Y. 10538
Include $1 .95 F‘n:t:gl i Harllﬂfrr[.

SATE DESCRIFTION

DUAN ITEM MO FRICE

Srenng & Handling

No. 2104—Box of 12 Darts ..o

e



HERE ARE FIVE THAT'LLDOIT ALL.

Thinning or cutting back the plants on your
property is a critical maintenance job for sever-
al reasons. First, careful pruning maintains the
attractive shape of bushes, hedges and other
plants. Second, pruning plants helps keep them
strong and virile so they can support and
increase production of fruit or flowers. Third,
cutting back plants near your house increases
the safety and enjoyment of your home: Prun-
ing dead and damaged limbs that are prone to
fall protects your house against possible dam-

age. And, reducing the growth of plants near
your house allows sunlight to enter indoors.

Following are five types of pruning imple-
ments, with suggestions for their use and how
to sharpen them. These tools should be able to
handle all of your pruning needs.

When making your purchase, buy the best
tool that you can afford. A good guality tool is
designed to make clean cuts, work easily and
comfortably, be long-lasting and stay sharper
longer.—P.S. .

PRUNING
SHEARS

There are two basic de-
signs in hand pruning shears: anvil and
blade, and hook and curved blade prun-
ars. Both are used for light pruning, to

Hnnllandhlade pruner
A hook and curved blade pruner cuts In a
scissors actlon. It Is shown here being used

to prune crossed branches on a peach tree.
The hooked blade holds the branch in
a2 the curved blade cuts it. This one-
pruner also s called a bypass pruner,
since the blade passes alongside the hook
when cutting.
The Super-Pro D-Grip model shown
[526.90 | has blades machined to
within a 2-micron ree of accuracy |1
micron equails 0003936 nj.aladuaﬂrmd-

b4

cut stems and small branches up to Ve
in. in diameter. When purchasing prun-
ing shears, look for one that feels com-
fortable in your hand and provides
accurate control. Check also for a posi-
tive and easy-acting locking mechanism
so you can carry the closed tool safely in
vour pocket. (Flagse turn to page B&)

mw:mmau!;ghle\reltn
maintain a sharp edge. The ng blade Is
coated with DuPont's Teflon-5 to reslst rust
and gumming and to decrease friction. Sym-
thetic rubber strips on the handles help you
grip the tool fi and cut accurately.
The Super-Pro ip bypass pruner has
stainless-steel springs, a positive, twist-ac-
tion lock and a hand strap. The tool is from
America Inc., Sabatin Fine Garden
Ti 20 Backus Ave., Box 1262, Danbury,
Conn. 06810,

The anvil pruner cuts with a straight blade
pressed agaimst a blunt anwil, True
Temper AP 4 [about $12) has an adjustable

cutting power you
strength. It aiso features a replaceable precl-
sion-ground steel blade and a replaceable
coated metal amvill. The company recom-
mends that the tool be sharpened by a

onal sharpener, since the blade must
make exact contact with the anwil. The
pruner s avallable at lawn and garden
stores from True Temper, Shiremanstown,
Pa. 17011,

The pruner can be disassembled for

Ing. For best results, try to maintain the
factory bevel and ise a white ceramic stick
or a ceramic-coated stick as shown. These
sharpeners are sold at cutlery stores.
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We made the best better.
Plymouth introduces the §/50 Reliant Super K.

For 1985, Mlvmouth engineers a new 5/50 Reliant K

An even better Reliant K. The Reliant Super K.
The best value of any 6- ger car®: the highest gas
mileage** the lowest base price.

The new Reliant Super K is acrodvnamically re-

duu_m_d Its clean new lines reduce the dr: ag coefhicient,

I.-L 1g it more efficient than ever. And its I-uu.h
2.2 engine has been rehined for better pe rformance.
Chr ysler engineering doesn’t take qualicy for

oranted. The new Reliant Super K benefits from
hundreds of e ngineering improvements Chrysler has
made over the vears. We've made the best better

And every Reliant Super K 1s backed by Chrysler’s
5-vear/50,000-mile Prorection PManf The name is
P I».mnmh the quﬂm. is Chrysler, Buy or
lease it at vour Chrysler-I? lyvmouth dealer.

The new 5/50 Reliant K. The Super K.
Match it! (if vou can.) Buckle up for safery. 8

Plymouth. Best built, best backed American cars!’




LOPPING
SHEARS

537) have 26-in. handles and a head of
forged steel. Here, the lopper reaches down
to prune root shoots under a quince tree. it's
made by Corona Clipper Co.. Box 1388,
Corona, Callf. 91720-0876.

Folding saw

A folding saw Is to carry on a belt or in
a pocket. It should be balanced and have a
secure locking mechanism. This 14-in. Wood-
zig folding saw |about §11.50] cuts from 1-
to 3-in.-dla. branches. A unique feature of
the saw is its flat teeth—resembling those of
a chalnsaw—that reduce binding, according
to the manufacturer. The blade cuts on the
| only. It Is designed to plane its w
B wood and remowve chips, r.lu'£
than sawdust. Here the saw removes a dead
limb stub from a red cedar tree. it's made by
Omark Industries, Oregon Saw Chain Div.,
Box 22127, Portland, Ore, 97222, and sold
at home and garden centers.

b

PRUNIN

{Continued from page 64)

Due to their two-hand action and long
handles, lopping shears have greater
cutting strength and give the user a
greater reach than the one-hand prun-
ers. Lopping shears help cut larger
branches, vines or small tree limbs
from Yz in. up to 2 in. in diameter. The
mast popular type of lopping shears is
the hook and curved blade design.
Shears come with handles 19 to 32 in.
long. Buy shears with good spring ac-
tion and a rubber bumper between the
handles just under the jaws.

Pruning saws cut dry or green limbs
from trees and shrubs. Blades are avail-
able in lengths up to 24 in, and most can
cut limbs ranging from 'fs to 3 in. in
diameter

: - P e
The Woodzlg sharpening kit [about 5&] from
Omark keeps the folding saw sharp. Clamp
the file level in a vise, and use the 30° guide
marks for proper angle. Sharpen teeth on
one side, then reverse the saw.

Bow saws with their replaceable blades can

cut three limbs with speed. Make
sure when you shop that the saw you select
has a way to keep the blade taut—prefera-
bly with a sturdy tension lever.

A unique feature of this 21-in. model [No.
&66: $14.70 postpaid] is a blade which can
be rotated 3607 and locked into any angle
to get close cuts. For example, in the photo
the blade [s rotated almost 90° to the handle
In order to avold the limb Immedi
above the one being cut. The blade
stamped from a strip of hardened steel,

and set. According to the manu-
facturer, an electro-induction hardening
rm:eunﬂcuthbladetuﬂ'mm .
asting than standard bow saw blades.
eliminates the need for resetting and re-
sharpening the teeth.

The bow saw is manufactured by Raki
International, 190 Rd., Central
Islip, MY, 11722, & el

{Plaase turn to page 68)
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Senior year, Dad
lent me the money
for this car.

| had to work
construction all
summer to him back.

Do you think I'd use just
any motor 0|I7

A '69 Charger, raised on
Gulfpride”

| put a lot of sweat into
buying it. You better believe |
treat it right.

| think Drad liked the car
88 right off. He taught me to take
care of it. To change the oil fre-
quently. To use Gulfpride.

Of course, the car didn't
§  get to be fifteen years old with-
'8 out a few things wearing out.
Like the speedometer. The light
switch. The driver’s seat.

But never the engine.
Gulfpride has helped keep all
eight cylinders coated, lubricated,
and faithfully h.ln'lmlng away. For
more than a decade

And Dad always said when
something works
for you that long, Gums E
you don’t tamper oW

B with success. -

" WHENIT’S -
A MATTER OF PRIDE.

Get a $L00 rebare when you buy

5 quarts of any grade of Gulfpride oil.
For details, look for Guifpride displays
at participating retailers.




RISI.ONE‘

SNGing Tl:llinﬂ"

SMALL ENGINES
WORK HARDER
THAN LARGER ONES

Yen, 4 cylinder engines work harder than &
cylinder engines to travel the same distance.
When the 4 and B cylindar engines have both
traveled 10,000 miles, the 4 cylinder engina
has worked the eguivalent of nearly 20,000
miles, They also run hotter — lending o
sharlen the lile of your ail by éreating vamiah,
guem and sludge.

All this masans more waar and tear on your
smaller 4 cylinder engine. It needs more can
and attention. A guart of RISLONE with each
oll and filter changa will halp gel rid of those
deposits that rob your engine’s eMiciency and
smoothness. Clean engines run baller, longer
and more economically than dirty ones,

Use RISLOME at oil change time or when
you're down 8 gquarl.

Get the big, yellow, red and black QUART
can of RISLONE al discount siores, retail
auto chains, and parts slores everywhers.

FREE: 32 page LUBE TIPS
booklat. |nlormation, ideas
and discussion aboutl prob-
lemia, perfarmancs and fubri-
calion. Send sall-addressad,
stamped envelope 4% x 6V
or largar.

THE SHALER CO.

‘Waupun, Wi 53063
Im Canada! Warren Packaging Co., Lid.
Scarborough, Onlario, M1R 4G2

[Continued from page 68)

HEDGE
SHEARS

Hand-held hedge shears often have
serrated or wavy blades and/or a notch

The Mo. 512 hedge shears from True Friends
($53.50 postpald|] have blades of

| steel to glve clean cuts. Ball bearings
aid In producing an easy operation, and the
| handle fastener Is to cut thicker
| Items. In the photo, shears are trimming
|
|
|

a privet . The tool is recommended to
cut up to '«in.-dla. branches, and it comes

| with bullt-in shock absorbers. From True
Friends Garden Tools Inc., Box 1278, Cum-
ming. Ga. 30130.

POLE
PRUNER

A pole or tree pruner is
useful for tnimming tall trees. Poles

The Allen pole pruner [ $59. Sﬂpmn-ildl has
| a solid rod inside the pole. This delivers a
| positive lever action directly to the blade. In
the photo, the pruner is cutting a dead limb

from a maple. The cutt blade

has a 1'/sin.-dia. capacity and the 8-ft. pole

Is aluminum. The pruner is from Green River
| Tools, Box 1919, Brattleboro, Vi. 05301,

position to keep twigs in place for
cutting. Wawvy blades are curved to
maintain a proper cutting angle from tip
to handle. Shock absorbers are com-
fortable for the user, and discourage
the shears from binding when closed.

Wavy blades can be sharpened with a
round, fine sdllicon-carblde stone. Stroke
over the wavy edge trying to maintain the
factory angle. If the blade Is filed flat and
thin with no bevel, it will chip or roll [bend).
To , hold the blade In a vise and
stroke from the blade to the handle In
one straight motion. Avoid sharpening the
fiat side or inside of the blades since they are
hollow ground; file these only to remowve
burrs caused by sharpening.

usually extend G to 12 fi. The J-shaped
hook holds a branch, which is then cut
by a blade operated by a cable or pull
rod. Saws attached to the cutting head
can cut larger limbs than the hook and
blade can handle.

I:.-'ﬂ.-a&-ln.. single-cut mill bastard file In the
field to sharpen the blade while it's In the
pruner, Rest the blade agalnst a solid sur-

e e e
pruner. t 50 exposes
blade. To remowve the blade for periodical
in the shop, simply unscrew the
head and file with an B-In. file. Replacement
blades are avallable through Green River.

Technical consubant: Bruce Riggs The New Yok
Botanical Gardens
Photes Goorge Ancona

SOURCES
Vise: No. 70-895, 3-in. (520) by Black & Decker,
Towson, Md. 21204
Sharpeners; Ceramic sticks are avallable 8t cutlery
stores. Sharpening stones are avallable by mail
from Woodcraft Supply Corp.. Box 4000, Waburm,
Mass, 01888; catalog is 53,
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The IBM-compatible NTS/Heath g
HS-151 PCis included in thrae yoo |
training programs. 5

IF YOU WANT TO GET
INTO PC SERVICING
YOU HAVE TO GET
INTO AMICROCOMPUTER

Learn PC Servicing By . Twntme? ﬂu;%ma nm*-lfide con- NTS Offers Many Additional

Building Your Own nechons for effher @ coor ormono- | Courses in Electronics,

NTS/HEATH HS-151 i il and other fields:

Desk-Top Computer most IBM and M& DOS aoftwars, | RObotics: Build the NTS/Heath
NTS Intronic home training gets _ ; Hero 1 Robot as you learn robotic

: : 5 & 4 open slots provide for expansion, rogrammin
you right down into the heart of com will accept most peripheral boards AL IR,

puter circuitry. Learn how micropro- designed for IBM PC Video Technology: Build the NTS/
cessors function, how they operate - _ Heath System 3 advanced Color TV
and are used to solve prub!ems. Your NTS training course will as you learn circuit diagnostics
Your program includes a wide va- teach you how to program on this

riety of tests and projects you powerful PC using lessons, texts TV and Radio mlﬂi“ﬂ: A_SFE‘ .
perform as you build your own PC, and dla;i;lrams 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.

NTS also offers courses in Auto
Mechanics, Air Conditioning/Solar
Heating, Home Appliances.

I cavd i migsing, wrile diect o the sodress baiow and
spacy he course «n which you are nitdnesied -‘-Fﬁﬂ'mbr
caitaing will be sand o powr by refurn mal

TECHMICAL TRADE TRAINING SINCE 1908
Resmdent and Home-Study Schools

4000 So. Figueroa 5t Los Angeles, CA 80037

The NTS/HEATH 16-Bit
HS-151

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 memary, expan-
dable to 640 KB. This power trans-
lates into high speed operation,

180 g & Regelened Trademark of Infemalions Business
Machings Com. M5 is & Registered radermark of Microsolf




WORKSHOP
MINICOURSE

Cuttmg dovetail
joints by hand

The dovetail is a very strong, interlocking joint frequently used for
drawer construction and other assemblies in high-quality furni-
ture. Though it is often concealed. when fully exposed it exhibits
an attractive pattern of alternating end grain segments that can
lend an interesting design element to any piece.

There are numeTous ways to cut this joint with power tools. But
hand cutting will help develop your hand-1ool skills and at the
same time provide the real sense of satisfaction associated with
traditional building methods.

The angle of the dovetail relative 1o the steck edge should be
about 80°, The photo at right shows how to set the T-bevel for this
angle without the need of a protractor. The size and spacing of the
tails and pins. however. are a matter of
personal preference. Just make sure
that the half-pins on the top and botiom
of the joint are at least as wide as they
are deep. Otherwise, you run the risk of
them breaking off.

Begin by laying out and cutting the
dovetail member first, then use this
board as a pattern to layout the pins in
the mating hoard.

Work with sharp. fine woth saw
blades to cut out the bulk of the waste.

The classic dovetall
joint features inter-
locking  dowvetails
and pins. With rrn-
ciseﬂt. the joint Is as
strong as it Is eye-
catching; It will hold
even if the giue faiis.

Then. finish each cut with super-sharp To cut Joint by hand, begin with precise
chisels to get the best results. layout. Use combination square to mark
—Rosario Caportosto edges and T-bevel to mark surfaces,

Clearly mark waste then make dovetall Make crosscuts between dowvetails
depth cuts first. Use fine-tooth dovetall staw  coping saw. Make sure that blade follows
and be sure to cut on waste side of line. line on both sides of board.

N £

Establish dovetail angle [about B07) without
protractor by drawing 1-to-5 proportion on
paper and setting T-bevel blade to line. |

i | ALF-PIN

DOVETAIL

F.I'll
?I:I bt |
[P
i bl
U — DCWETAIL

i

HALF-PIM

T T . ¥
F .:'"El |

e s
When tall cuts are complete, use board as  Cut pins like talls were cut using dowvetail

Test-fit joint frequently to check progress.

template to establish position of matin and coping saws. Then, trim sides of pins any high spots with soft pencil, then
pim.hﬂakplmmmlmlrﬂimpudﬂmg square with chisel before cleaning crosscut. :d‘tl'l.ilylhag:tnﬂtuhqshmpmlul
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How Motorcraft FL-1A Filters
outlast the competition
from Fram, AC and Purolator.

S —
Ty \'hd..l__'




PM People---_. =

rmumm is like the main trunk of a
megalopolis telephone line. Mes-
sengers rush in and out carrying docu-

ments from all over Washington.
Phones are ringing off the hook. The
Senate session is drawing to a close and
one of the legends of Washington is
moving with the flow to help shepherd
last-minute bills. Surrounded by model
cars, model aircraft and many awards,
Sen. Barry Goldwater (R-Ariz.) betrays
none of the raw emotion buzzing all
about him. In fact, he is about to take a
few minutes to swivel around in his seat
to the amateur radio rig that is sitting
behind his desk.

“I can understand why some people
call this (ham radio operations) a hob-
by,"” Goldwater says, "but I call it a

4

e

Ty

‘At some point I'll say my
name is Barry and
| work in Washington.’

BY MARC STERN
Sen. Gnﬂwmrmﬂ:ulnnrmghﬂw
of one of his three rad
I ). His call letters are so well known

that he gets a lot of traffic.

service." Barry Goldwater's history as
an amateur radio operator goes back 63
of his 76 years. Most of the time he has
provided services to people who are in
desparate need.

During the Vietnam war, for in-
stance, Goldwater set up a Military
Affiliate Radio Service (MARS) at his
Arizona home. Working with 34 volun-
teers he managed to “patch through®
more than 300,000 phone calls from
Arnerican families to their loved ones in
the combat zone.

Goldwater may thus seem like a
simple radio devotee. He has built rigs
himself and has one in his office, and
others in his Washington apartment
and Arizona home. But his pastimes
reach much further. The model cars

“'--"'f:-.r"'r‘-'r"':f‘n:r

"I-
'p

et
"ﬁﬁp-

gitting in his office were built with his
own hands. He still likes to assemble
electronics kits and proudly relates how
he has assembled a TV, clocks and
stereos from scratch. For over a year he |
has been cataloging the 15,000-plus
negatives that testify to his strong abili-
ties as a photographer.

But radio is the thread that ties
together all of Goldwater's other works.
He maintains regular contact with a
Soviet amateur radio operator. And,
often, he talks to amateurs at home. His
call letters—E7UGA—are well known
to other hams.

"I generally don't talk politics, but [
can’t sit here and tell you it dossn't
creep into the conversation,” Goldwa-
ter says. "'Generally, we'll talk along
and at some point I'll say my name is
Barry and | work in Washington.

“Then, they'll ask me what | do in
Washington, and 1 usually say [ work for
the government."

In his fifth Senate term, Goldwater is
looked upon as the inspired voice of
conservatism and he works many
nights past midnight. But he does stop
now and then to talk with the world.

"Having a good ragchew,”’ he smiles,
"is important to me." ™
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Our Recruiting
can get you into i mny,
get what you want oute

That's why when 1,.{':u <k for training toll fre at'l-ﬁ{‘ﬂ UISA- f—"tR"ui‘f' Dr see murl-.:ncal Army
skill, or to live in Europe or Hawaii, our Recrum rsdoevery-  Recruiter today. He'll show you opportunities the Army
thing they can to make sure you get what you want—if offers, and do his best to help you get what you want.

ARMY.BE ALLYOU CAN BE.




Build This Graceful

\X’heelbarrow

Here’s a wood workhorse designed to tote almost

anything around your yard.

BY TOM CRABB

This simple-to-build and inexpensive
wheelbarrow has one great advan-
tage over the standard tub design: Its
sides are removable. This allows you to
safely carry such things as firewood
logs that often span the sides of conven-
tional wheelbarrows. And, it makes
transporting heavy objects sasier be-
cause they dont have to be lifted as
high to reach the bed.

Begin by cutting the handles and
lower supports to length. Then cut B°
wedges, 14 in. long, to form the 16°
angle where both pieces meet at the
front. Save the wedne-shaped scrap for
later. Cut the pieces to the shapes
shown in the drawing pattern grid.
Then, clamp these pieces together and
bore the lagscrew pilot holes through
both at the same time. Install the balts,
then bore holes for the wheel axle or
bearings using a drill press or a drill
guide 1o get the exact 95° angle.

Lay out the legs and upright arms,
and cut and fit their half-lap joints.

ik

s

= e .--I' L "-_J"-_ :T‘- a
L EL PR L 'i'- pifstey, P

Removable sides allow easy loading.
To unload soll or cut grass, remove
one side and tiit the wheelbarrow.

e :" T e

Mext, glue and screw the wedges, left
from before, to top edges of the han-
dles. Countersink the screwheads.
Mount the whesel, taking care to posi-
tion the side assemblies equidistant
from the center of the wheel.

Secure the fromt and the rear 1x4
bed slats. They should be centered and
screwed into the handle and upright

NOTE: ALL JOIMNTS ARE HALF-LAPPED,
GLUED AND SCREWVWED FROM
BOTH SIDES

S5aEmasnaa=t g nanass

I

EALHSD =27

76

arm with four countersunk screnwws each.
The remaining slats need only two
screws each. Work from the ends wo-
ward the curve. At the curve, rip and
bevel 1x4 stock to fit the space.

To build the sides, begin with the
front side post pieces. Hold each piece
against the outside edge of the bed slats
g0 it overlaps at least 1 in. to allow for
tenons. Draw the contour of the slats on
the 1*4, then mark the positions of the
tenons as shown. Cut the board, Cut the
rear side posts in a similar way, then
transfer the tenon positions to the bed
slats to establish the mortises. Cut
mortises with a jig saw, slightly over-
sized, so the side will slide in freely.

Mark and cut the sides to fit the bed
contour, leaving Y2 in. between slats,
and screw and glue them to the posts.
After filling or plugging all screw holes,
sand the entire wheslbarrow and apply
several coats of spar varnish. ™

MATERIALS LIST—WHEELEARROW

Eey No. Size and description (use)

A 20 -dias. stesl whesl

1% % 3% % BO" yellow pine [handie)
1% X 3% X 54" yellow pine
{lower support)

1% = 3% x 217 yeliow pine (legs)
1% x 3% x 18" yellow pine
{upright arm)
¥ 3% ¥ 24" yellow pine (bed slat)
1% ® 24" yellow pine (bed slat)
4% ® 43" yellow pine (slde)
4% x 41" yellow pine {sida)
4% = 38" yellow pine (side)
3% ® 13" yellow pine (front side

BN ONNRMNWL NN NN e
'i#'g FEEFEET
O W M N MM

1% X 6" yellow pine [rear side

3

2 * B lag scrow
2 % X 3" lag screw
48 1" No. 8 th screw

OWDEE r Ru=TZ0Owm mO O
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For people who
love to play in the mud.

Sure, cars are great. But when adventure cubic feet. You can also order optional front
calls, passenger cars just don't get it. Enter bucket seats and fold-down rear jump seats,
the 4x4 GMC 5-15 Club Coupe Pickup. and boost the seating capacity to four.

The Club Coupe’s Insta-Trac system lets
you shift back and forth between two-
and four-wheel-drive high at any speed.
Deilco-Bilstein gas-charged shocks in an
optional off-road package provide impres-
sive stability and smooth going, on or off
the pavement. And a properly equipped
5-15 Club Coupe with optional 2.8-liter V-6 loves to play in the mud, it cleans
can tow two tons, including trailer and cargo. \u== up very nicely.

The Club Coupe’s extended cab is a real For a free copy of GMC's 28-page “How To

) This year, discover a brand-new

i way to express your automotive enthu-
4 siasm. Look in the Yellow Pages, find

| your nearest GMC dealer, then buckle
yourselfinto . . .ofall things. . .a

i truck. A GMC truck called the 5-15
Club Coupe Pickup. For a truck that

bonus, too. It gives you lots of extra room Live Comfortably With A Truck,” please write
inside. Cargo space behind the standard to: GMC Truck Merchandising Headquarters,
three-passenger bench seat Drawer 30093, Department
measures a whopping 18.4 N [ae===1 42A Lansing MI 48909,

M
L A truck you can Ilve WIth.  sscmesis cu coupe i




A world of flavor

Warning: The Surgeon General Has Determined o il

That Cigarette Sm

- Bmg "tar." 0.6 mg nicoting av. mrﬁm:.hf}ﬂmm.
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IGNITION SYSTEMS 106
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The internal combustion trigger has progressed from
hot metal tubes to computer-controlled electronics.

BY MORT SCHULTZ
llustrations by Fat Ruggero

COMBUSTICMN
CHAMBER

HOT TUBE

Hot-tube ignition on
Daimler engines of the
1880s used an external
burner to heat a closed
metal tube red hot. The
tube was kept incandes-
cent and ignited the fuel
mixture in much the
iame way as a glow plug
in a two-stroke model
alrplane engine. Raw
gas was burned in the
tray under the burner for
starting.

DAIMLER HOT-
TUBE IGNITION

FISTON

All-electronic ignition on the
Buick V6 has no mechanical dis-
tributor. The engine-control com-
puter receives signals from sen-
s0rs on the crankshaft, then
sends firing commands to one of
three colls In the module. Each

coil fires twio sparkplugs at once. COMPUTER-CONTROLLED
COIL MODULE

arly one Septembear morning in

1908, Ernest Sweet, chief en-

gineer for the Cadillac Motor

Car Co.; stepped off a train in

Dayton, Ohio. He was met by an engi-

near who worked for National Cash
Register.

In the five years he had spent at NCR,
the younger man—he was 32—had
invented an electrically operated
cash register that did away with

hand cranking. He had also devel-

oped OK Charge Phone, the na-
tion's first “'automated” credit
checking system. This magnetic
device, placed in a cash register,
allowed a sales person to press reqg-
istar koys and transmit information
about a charge customer’s purchase toa
central office. Approval or disapproval
was then telephoned back to the
counter. Tha young man's contempao-
raries thought him a genius.

However, Sweet was not in Dayton to
discuss cash registers. At the urging of
: SPARK PLLIG his boss, Henry M. Laland, he was there
CABLES {Piease tum o page B2}
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The Dillydally

* Delayed payment available
through participafing dealers
Otter ands Aol 30, 1985

Gas. America’s best energy value.

Deal.

It's a dilly of a deal. Move up to a Lennox Pulse
gas furnace and dally 90 days before paying.

Forget about a down payment. Or any payment for 90 days! There
aren't any. Simply a more efficient gas furnace than you've ever
owned before. Even though you haven't paid for it.

Choose the super-efficient Pulse)” the furnace that led the way
in heating technology. Or pick one of our energy-saving Conserva-
tor models. Then sit back. Relax. For a full 90 days.

And while you're lolling around doing nothing about paying us,
wallow in the warmth you're getting from natural gas. Wallow also
in the money you're saving each month by trading up to a more
efficient furnace.

But don't delay. See your Lennox dealer today. As dilly as it is,
you can't dally with our deal forever.

P.5. The Dillydally Deal also includes a guarantee from participat-
ing dealers that you won't be without heat during your trade-up or
we'll put you up in a motel,

LENNOX

PLATHEL B RHE  DCHIN TR,




MOTOR

IGNITION SYSTEMS (Continuad from page 80)

.-""f LEVER

Early Basch magneto used three horseshoe
mmmmamwtmmdhyam
lever to generate spark current.

to test-drive a Cadillac Roadster owned
by the NCR engineer. Leland had re-
ceived a letter from the Dayton resident
describing a “flawless” battery ignition
system for motor wehicles. Magneto
ignition was the standard in those days
becausa battery igmition just didn't
work. Sparkplugs fouled, wibrators
failed and batteries often gave out after
500 miles. Brief encounters with bat-
tary ignition by othar carmakers—Dur-
yea in 1883, for example—caused them
to return to the reliable magneto,

For the next eight hours, Sweet drove
tha Cadillac over the hills surrounding
Dayton, putting the Roadster through
every rigorous test he knew. As the
young engineer had promised, the igni-

HORSESHOE
MAGMNETS [ 5]

tion system performed flawlessly. As a
result of this test, Leland met the NCR
engineer several weeks later at Cadillac
headgquarters in Detroit to personally
hand him a contract calling for
8,000 of his battery ignition
units—enough for every Cad-
illac that would be produced in
1810. The young enginear
was Charles Franklin EKeatter-
ing. In the years ahead, his
influence on General Motors
would rival even that of Le-
land.

What had Kettering done
that allowed a battery ignition
to perform reliably? To start
with, he combined the stan-
dard four induction coils (one
for each sparkplug) into one by
placing them in & heat-resis-
tant, solidly anchored, ar-
mored-steel box and connect-
ing them in series. This did
away with the nagging problem of
rapid coil failure caused by vibration
and heat, and also allowed consarvation
of power. Battery life was therefore
extended.

Kettering also eliminated the individ-
ual vibrators (also called “‘trem-
blers" }—one for each coil—that mada
and broke the circuit. He replaced them
with a single master set of contact
points connected to a condenser. The
condenser drew excess current away
from the points, contributing to their
longevity.

Tramblers (steel springs) were sus-
ceptible to loosening by vibration. This
required motorists to make frequent
adjustments. The devices also quickly
bumed themselves to death as a result
of electrical arcing. Kettering's ignition
produced a much hotter spark than ever
before, using less battery current,
which extended component life.

The contract Leland handed Ketter-
ing enabled him to quit NCR and begin

CABLE
TERMIMALS

his own business, which he called Day-
ton Engineering Laboratories Co.—
Delco for short. More important, the
contract put Kettering's mind solely on
perfecting what was to be the standard
auto ignition system—one that's still
with us today—and on devalopment of
the self-starter.

Yat, when the 1910 Cadillac Model
30 hit the showrooms, customers found
that it possessed two indepandent igni-
tion systems—the much-heralded
Delco and the standard magneto, in-
stalled just in case.

Although it was only another two
years before dry cells were replaced by
storage batteries, it was guite a while
longer before storage batteries attained
any degree of reliability.

As late as 1935, some manufacturers
wera still placing magnetos into cars.
But, for all intents and purposes, the
end of the magneto came with the end
of the Model T Ford in 1927. Ford
refused to trust battery ignition for the
Model T, even after the development of
maore reliable storage baneries. So, ev-
ery Model T came with a self-starter
and bauery for “modemn starting,” and
8 hand crank that sprung the magneto
to life if the self-starter or battery failed.

Four basic systems

There have been only four basic auto
ignition systems during the last 100
years—hot tube, magneto, battery and
computerizad—plus a numbar of odd-
ball variations. As late as 1924, systems
using lighter flints and moving files
{stmetimes attached to the piston)
were being tried. Engines in which
sliding valves exposed the fuel mixture
to a pilot light had proved dangerous,
and the hot tube finicky.

The hot tubae was just that—a closed
metal tube that projected from the
cylinder and was heated red hot by a
sort of Bunsen bumer. Because it was
always hot, ignition took place as the
compression rose—there was no “tim-
ing” as such.

The advantage of a spark ignition is
that, not only can you time it, but the
flame doesn’'t blow out when you drive
fast. The earliest sparks were produced
by a tiny generator that employed per-
manent magnets and was therefore
called a magneto.

Although several inventors are cred-
ited with developing magneto ignition,
Siegfried Marcus was issued a patent in
1883 for a "magneto-electric ignition
system.” It proved to be the basis for an
automotive ignition system that lasted
until battery ignition took over,

Marcus's systam used two contact
points installed inside the cylinder: one
was stationary, the other, movable. The
stationary point was connected to the
magneto, or generator. The movable

(Please tum o page 84)
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MONROE GAS-MATIC.
THE SHOCK THAT SHOULD’VE

BEENON YOUR CARIN

THE FIRST PLACE.

MNow there’s a replacement shock that’s so superior,
so advanced, you'll wonder why it didn’t come on
your car in the first place. Monroe Gas-Matic. The most
advanced shock we‘ve ever made.

ADVANCED DESIGN.

(Gas-Matic features a nitrogen gas charge (1), and a
Teflon/steel priming valve (2], that drastically reduce
aeration for less shock fade. This advanced technology
allowed us to open up the valves (3] for reduced ride
harshness.

The results are dramatic.

In comparison testing to conventional shocks, Gas-
Matic handles better. Rides better And gives you
greater control without sacrificing comfort.

The conventional shacks didn't even come close.

Consider this: Gas-Matic improves handling by
reducing body roll as much as 14%. It reduces shock
fade up to 43%. And reduces ride roughness and
vibration up to 63%.

50 SUPER GAS-MATIC IS PREFERRED
3TO 10N ALL ROAD SURFACES.

We built Gas-Matic to be the best. On
every type of road surface. In a recent
corsumer ride test that

Monroe Aulo Equipment (s

included potholes, washboard bumps, railroad tracks,
curves and a slalom course, Gas-Matic was preferred
3 to | over conventional R B

shocks.

Gas-Matic technology
has been proven onthe .
race course, too. Infact,
Rick Mears won the
1984 Indy 500 riding on
Monroe gas shocks.

GUARANTEED TO GIVE YOU THE BEST
RIDE EVER.

“If in 60 days you don't agree Gas-Matic shocks or
struts give you the best ride ever, we'll replace
them-—at no charge—with any comparably priced
shocks or struts”™

So if you want a better riding, better handling car,
get the shock that should've been on it in the first
place.

Get a set of Monroe Gas-Matic shocks or struts.

*See retaiber for details

THE MOST ADVANCED SHOCKS AND STRUTS
MONROE HAS EVER MADE.




IGNITION SYSTEMS

(Continued from page 82)

INSTRUMENT
PAMNEL

CHSTRIBUITCIR

GENERATOR

Delco magneto of the 19205 has its coll,
generator and distributor In a single wnit.

MAGNETD
DRNVE

COUPLING MAGNETD

Bosch high-tension magneto on the 1918
Marmaon straight Six, llke many others. was

driven off the external water pump.

SPARKPLLIG

point was mounted on a small plate. As
the plate moved, it brought the two
points into contact. At this moment, an
external pushrod operated by the cam-
shaft interfered to break the circuit and
produce a spark.

The Marcus low-voltage make-and-
break ignition system served well as
long as motor cars were driven at low
speads by single-cylinder engines. But,
as multicylinder engines became popu-
lar and roads improved, the need for an
ignition system that could deliver a
steady stream of sparks became appar-
ent. The result was a jump-spark sys-
temn that used induction coils, tremblers
and sparkplugs.

Some of those plugs were ingenious-
ly designed to compensate for fouling,
which was frequent. They carried over
to battery ignition systems.

One popular type had an insulated
knob at the top that was connected to a
small metal rod. It allowed the motorist
to adjust a secondary gap, which could
be wviewed through a window in the
plug’s top section. Fiddling with this
gap was said to blast away deposits.

Another type was a priming plug.
The driver opened a small valve on the
plug that allowed gas in a reservoir to
drip through the plug itself and into the
cylinder. There was, however,
a problem: If the motorist
didnt close the priming valves
tightly before starting, the en-
gine either flooded or, if igni-
tion did take place, was trans-
formed into a flame thrower.

Then there was a plug with
glectrodes at both ends. If the
motorist experienced plug fail-
ure, he simply unscrewed a
terminal cap, tumed the plug
end for end, reattached the terminal cap
to the fouled end, and he had a fresh
plug ready to go.

Antifoul plugs [left to right): Fan Flame model with rotating electrode; terminalicap and

double plug
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There have been many other ignition
developments over the years—spark
advance components, for example. The
first manual spark advance system was
brought out by Packard in 1901. For
years after, drivers controlled spark
advance by a lever on the steering
wheel hub. Studebaker pioneered the
vacuum advance in 1830, and Chrysler
installed the first combination vacuum
and centrifugal advance unit in 1931.
During the 1980s, on-board computers
took over the job of spark advance. A
computer can generate three-dimen-
sional timing "maps,’’ as opposed to the
old, two-dimensional curves.

In 1961, the Delco Division of Genar-
al Motors announced an ignition system
that eliminated contact points and con-
densers by using electronic circuitry. At

ERGIMNE BLOCK

MAGNETS
O FLNWHEEL

Model T magneto bullt into the fhywheel
worked as soon as the crankshaft turned.

the time, Herman Hartzell, Delco’s chief
engineer, said the new breakerless sys-
tem was being studied with an eye
toward installing it on trucks, tractors
and heavy-duty stationary engines.
Chrysler made a similar system stan-
dard equipment in 1972, and “‘point-
less” ignition became universal.

Twao years ago, a new computerized
system reared its head—probably the
mast revolutionary development in ig-
nition since 1908. Introduced by Buick
on its 3-liter VG engines, it eliminates
the mechanical distributor entirely.
Sensors on the engine detect crankshaft
angle and, therefore, piston position.
This information is fed to the engine-
control computer which, at the right
moment, triggers one of three coils in a
black box. Each coil fires two spark-
plugs simultaneously, one near the end
of a piston's compression stroke, ignit-
ing the air-fuel mixture, and the other
near the end of the opposing piston’s
exhaust stroke, where it fires harmless-
ly. Each pair of plugs fires once for
every crankshaft revolution.

Variations of GM's ignition are likely
to show up on all gasoline engines of
the future, replacing distributors just as
the Delco breaker point system took
over from the magneto. ™

STATIONARY COILS
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Caprice Classic

Feel good inside.




aster than a boat.
ges to explore and

There aren't

any things that will turn two days into a holid
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It takes more than
courage to fight a
fire in the 1980s.

It takes a full array
of high-tech equipment.

BY DENNIS ESKOW
Science Editor

Photos by Brian Wolff

The lead truck for New York

5 Hazardous Materials team
(right) carries a speciallzed
arew and a wide range of sults,
equipment and books (above).

At‘i acrid cloud of smoke wafts down

the hospital corridor as squads of
nurses and orderlies wheel patients to
an emergency elevator. There is little
panic, but the tension is even thicker
than the building smoke. A shorted
electrical wire has started a fire in the
hospital's X-ray clinic.

Already firemen are climbing the
stairs, connecting hoses to standpipes
or bringing along hand-held chemical
fire extinguishers. Everything about the
fire is well within the firefightars’ con-
trol, but as they enter the fire scens, a

FOPULAR MECHANICS ® PARCH 985

doctor calls out: "That's radioactive!
Hazmat's on the way up.”

Hazmat is the buzz word of firefight-
ing in the 1980s. It stands for Hazard-
ous Materials. In New York, where the
hospital fire was put out within 20
minutes—and in Los Angeles, London
and Tokyo—Hazmat squads have be-
come the SWAT team of fire.

**Tha hospital fire was an all-hands
alarm—three engine companies and
two ladder companies responded—and
they had the situation fully under con-
trol,” Mew York Fire Lt. John Calderone

recalls. ""But it takes special training to
handle radioactive material. So they
called us in, too.”

The New York Hazmat team was
creatad out of the chaos that plagues all
traditional fire departments. It hap-
pened on a muggy August day in 1980.
“"A propane truck was crossing the
George Washington Bridge from New
Jersey at about 10 a.m.,” says Calder-
one. "Rush hour was over, so when the
truck sprung a leak, there wasn't much
of a panic.” But within an hour, the
busiest bridge in the United States had
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to be shut down. Port Authority police
and fire officials, who patrol the bridge,
contacted a plumbing supply house and
a truck was dispatched. The hole was
stopped up with a makeshift tank plug.
But now authorities had to contend with
ligquid propane that had spilled all over
the road.

“"No one knew exactly how to clean it
up, or exactly who to call,” Calderone
notes. "The New York Fire Department
was called in and so were a couple of
other agencies. It took all the experts
until after 6 that night to clean up the
propane. The cleanup went smoothly,
but there was a traffic jam on the New
Joarsey Turnpike all the way to Philadel-
phia. We're trying to get it into the
Guinness Book of Records as the
world’'s longest traffic jam."'

By September 1980, the New York
Hazmat team was formed on paper.
And four years later, after extensive
research and training, the first Hazmat
tearn went on duty. It took four years to
put all the pieces together because of
the complexity of working with hazard-
ous material. The equipment is special-
ized and the knowledge required to do
the job right is extensive. Even today,
when the Hazmat team responds to a
call, it moves slowly—just the opposite
of traditional fire companies. There are
too many chances for mistakes.

The classic mistake was made in
England in 1982. A suburban fire de-
partment was called o a blaze at a
laboratory outside London. The fire-
fighters had the flames out in 45 min-
utes and damage to the building was
slight. Two firemen were overcome by
smoke and were rushed to a hospital.

When the stricken firemen arrived at

B8

Los Angeles Harmat team (top of page|
turns out In full gear. A Long lsland :
firefighter looks through smoke with a
thermal iImaging camera [top center). At

a chemical fire scene, a firefighter Is
washed down. Water carries contaminants
to a tiny inflatable . The 140-foot
tower ladder (right] Is for skyscraper fires.
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the hospital, emergency room physi-
cians questioned them about the nature
of the fire. They had worked in a
classified area loaded with highly radio-
active chemicals. When doctors took
Geiger counter readings of the two
firemen, they promptly shut down the
emergency room and cordoned off the
roadways leading from the fire scene to
the hospital, Over the next £4 hours, &
British Army team scrubbed down the
emergency room and hospital corridors
and dropped a gritty tar-like substance
along the roadways to mop up any
residual radicactive material. The suits
wom by the firemen were bumed and
the two men remained hospitalized un-
der observation for two days before
being released,

Scenarios like that have prompted
New York and Los Angeles to arm their
Harmat teamn with a rolling library of
chemistry books, an amazing array of
firefighting suits and a range of tools
and equipment that staggers the imagi-
nation. The New York unit carries a
computer on its lead tuck, and the Los
Angeles squad has one on order.

“*The toughest assignment we face is
identifying chemicals when we get to a
scene,” says Capt. Mike Conti of the Los
Angeles Fire Depariment’'s Hazmat
unit. “We carry a number of analyzers
that help us figure out what chemical is
involved. So many times, it's ;

(F
Firefighters [top of page] try new
positive pressure sults at Los Angeles
Fire Academy. The LA. scuba diving
team [center] uses a Styrofoam floating
dock connected to a fireboat to battle
a whar blaze. And an LA. Hazmat team

member shuts a leaking valve on a tanker
car using a new Hurst spreader tool.




Formula for water-
borne rolling thunder:
Take one megapower V8
outboard engine, drop it
into an aerodynamic,
hydrodynamic tunnel
hull, add one driver with
excessive guts, and mix
well. That's Formula One
boat racing, 1985.

BY CLIFF GROMER

AI 112 mph, Barry Woods chops
power slightly and cranks the
small black steering wheel hard left
Then, mashing down the accelerator,
he slingshots a tight U-tum around a
buoy in an explosion of water

| am seated behind Woods, almost on
top of him, in the cramped cockpit of a
special two-seat version of a Formula
One outboard race boat. [ try to sit
upright but the g-forces in the turm
(some 3g's at 90 mph) want to flop my
helmeted head onto my shoulder
maybe pluck it from my bedy and pitch
it into the water. All this just to write a
magazine articla?

Behind me is a monster V8 outboard
ready to unleash more than 400 hp
anytime Woods wants it. Asking for
power at the wrong time can plunge the
craft imo an extravaganza of destruc

Helping pump out owver $00. hp
from just 214 cu. In. are eight two-
barrel carburetors. Flberglass
cowlings are aerodynamic in de-
sign and make for colorful watch-
ing. At right, pre-race activity can
be just as Interesting as the race
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b | Front-mounted cockpit in the tun
nel boats is not for the claustro-
phobic, Steering and accelerator
have automotive-type controls.
At 540,000 aplece for a ready-to-
run boat. most Formula One
teams need corporate sponsors.

Over 400 hp can push these
boats to speeds up to 150 mph.

tion instead of pushing it to the checker-
ed flag.

Woods is one of more than 30 top U5,
and European drivers competing in For-
mula One for a total purse of more than
£300, distributed over a six-race
saries. Each event consists of a number
of 20to 50 lap heats with up to 25 boats
on a tight 1.4-mile course. The only
major limitation in Formula One—the
fastest category of outboard boat rac-
ing—is that the motors must have a
displacement of more than 2 liters

Several Formula One engines are
available in V6 configuration, bt really
serious drivers bank on an awe
3.5-ler (214-cu.-in.} VB manufactured
by Outhoard Marine Corp. under the
Johnson and Evinrude brands. The
heart of this mega-mill is an aluminum
biock, loop charged, two-stroke with
two banks of four cylinders set at 90
Each cylinder gulps gas (94 octane)
through its own two-barrel carburetor,
Each carb has its own read bl
with 12 reeds. At full
gines shriek along at 10.0
last only seven hours under racing

placed—at §22,000 a copy! By compari-

Evinrud newly released top

sumer V8 outboard, the

out an estimated 3004

Iita 5,500-rpm redline

The loop-charge design on both rac

ing and consumer Vas mak the in-
coming fuel driv




As part of PM's annual look at
all the cars from abroad,
we singled out the fun-to-drive,
family-size cars for a
head-to-head test.

Spuns sedans were invented in Europe. They're
well-made, five-passenger cars that are modest
in size, appearance and appetite for fuel, yvet can
putperform all but the fastest two-seater sports cars,
The market for these $15,000 to $25,000 cars has
burgeoned from 50,000 cars per year a decade ago
to 500,000 today.

BAMY s 22 mpg was best fuel economy measured on a varlety of
roads from divided highways to country lanes. We subjectively
evaluated each car in 22 areas during back-to-back drives.

We took eight of these desirable cars to Raceway
Park in Englishtown, N.J., and ran them through our
standard sequence of performance tests. Four drivers
also ook each car over identical test loops that
included divided highway, rolling country two-lane,
stop-and-go traffic and neighborhood suburban
streets. After the loops, each driver rated each car in
22 differant categories. Our final ranking of the cars
represents a consensus of all four testers.

Usually when we do this type of comparison test,
there are one or two cars that are spectacularly better
than the rest, a f that are okay, and a couple
destined to be the Edsels of our era. Not so this time.

Both at the track and in our subjective evaluations,
this group of cars was so close—and the average so
high—that it was difficult to chose among them. But
we did come up with a ranking.

XR4Ti Merkur

The unanimous winner of our test is a car you've
probably never heard of unless you're an avid auto
buff. The Merkur is actually a German Ford Sierra
XR4Ti, modified for the American market. The Sierra
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is Ford of Europe’s intermediate, sized between the
Escort and the Granada. In Germany, it competes with
small BMW and Mercedas models.

The XB4Ti is the top-line sporty model, as you
might suspect from its biplane rear spoiler and add-
ons. In Germany it comes with a 150-hp, 2.8-liter V&
and will top 130 mph. For the American market, Ford
takes the basic Sierra off the Ghent, Belgium, assem-
bly line and then the Karmann works in Germany
makes over 700 minor changes and installs the same
175-hp Brazilian-built 2.3-liter, turbocharged Four
that's in the Turbo Thunderbird.

Our testers were totally smitten by the Merkur's
looks, calling it a real head-turner, and bold and
daring. Beneath the sleek exterior hides a hatchback
interior that's unbelievably spacious. It could swallow
our photographer’'s 10-foot ladder, or five adults. The
trunk is cavernous, and well shaped. The Merkur is a
premier example of superb styling and clever space
utilization on a conventional front-engine, rear-drive
chassis. List price for this classy package is a compara-
tive bargain at $16,500,

German designers are famous for attention to

POPULAR MECHANICS ® MARCH |985
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Ready for a road test, front row, left to right,
_are Nissan Maxima, Mercedes-Benz 190E 2.3, Saab
Ao 'H.Il'hﬂ; Merkur XR4TI. Rear: Audi 50005 Turbo,
!-Ihlm 740 Turbo, Feugem: 505 Turbo, BMW/ 325e.

ergonomics, and the Merkur has to be a world leader
in that regard, all with typical German quality.

The infinitely adjustable bucket seats came in for
special praise—a truly snug harbaor, lots of lumbar and
side support, sumptuous leather, like a well-made
German executive office chair. The Merkur did not
win all our track tests, but was fastest in the quarter-

Merkur XR4TI did best in the braking and acceleration tests and
was the overwhelming favorite on the road. Spectacular styling
and performance made this hot rod the clear winner.




mile, best in braking and more than
competitive in the slalom and skidpad
tests. All together, it's the best perfor-
mance machine in the group—easy to
drive fast.

According to Ford's engineers, the
turbocharged, fuel-injected, computer-
controlled Turbe 2.3 actually outper-
forms the European V6 right up to 130
mph. New this year is a water-cooled
bearing for the turbecharger, which
should make this engine even more
reliable. It's not an engine you'd want to
service yourself, but it is less exotic than
the engine in something like a Mer-
cedes or BMW.

Our testers simply had no complaints
about the Merkur XR4Ti.

Nissan Maxima

There were only two all-new cars in
our import test group, the Merkur and
the Maxima SE, which finished second.
This should tell you something about
the pace of development in the sport
sedan ranks. Sit on your laurels for
more than a year, and you're apt to ba
sitting out the game.

The Merkur and Maxima couldn't be
more different in design and execution.
The only characteristics that the two
cars share are superior performance,
quality and value. At $13,694, the Max-
ima SE is $5,000 to $11,000 less than
the cars it beat, and $5,000 less than
tha Merkur.

When it came time to engineer a new
Maxima, most pecple would simply
have based it on the 300ZX speris car,
just as the previous Maxima was a four-
door 240Z. But that's too easy for Nis-
san. They engineered a whole new
front-wheel-drive chassis to accept the
3.0-liver V6 from the 300ZX. The new

rule in Japan seems to be that sports
cars are rear-drive and sedans must be
front-wheel-drive.

To be honest, we couldn't tell the
difference. The Maxima goes, stops and
handles with rare aplomb. It was right
near the top in every performance test,
easy to drive and perfectly comfortable
at speead,

The big V& has that lazy, high-geared
feel that used to be the exclusive prov-
ince of American Vs,

Unlike the traditional luxury sedan,

All-new Nissan Maxima ranked second on
the road and near the top of our track tests.

the soft and cushy Maxima has plenty of
power to pick up its skirts and fly when
you mash the throttle. All you have to
do is set the electronically adjustable
suspension on FM, and the Maxima
will cutslalom and outbrake an Audi,
Mercedes or Saab.

The Maxima is not perfect. There's
oo much nose dive under braking, the
shifter is imprecise, the suspension—
even when you set it on FIRM-—is too soft
and the handling on Yokohoma tires
feels sloppy. But the engine is super,
the ergonomics are excellent and the
quality is impeccable. This car has the
right stuff, it just needs to be sorted out
a bit better.

Prepared fny the PO Aumo Dept
Text by Bch Taylor
Praoics by Peler Terder

BMW 325e

The 318i and its more expensive
sibling, the 325e, are little sedans with
steep pricetags, giving excellent perfor-
mance and unrivaled snob appeal.

Happily, the new 325e is also a pretty
good car. Actually it's a 318i, but with a
2.7-liter six-cylinder engine in place of
the 1.8-liter Four.

BMW has two engine families, The
“i" engines are high-revving perfor-
mance powerplants; the “e” engines
are low-revving fuel economy specials.
Redline on the 325e is 4,700 rpm. At 60
mph in FIFTH, it's barely ticking over at
1,900 rpm.

This has some undeniable benefits.
Even with the next largest engine after
the Maxima's 3.0-liter VG, the 325e
returned the best gas mileage of this
group, nearly 12 percent better than the
Maxima and the Mercedes, which tied
for second. The little BMW is also
remarkably quiet and smooth because
its slick Six is s0 understressed.

Put your foot down, however, and it's
hard to deny the effectiveness of 2.7
liters in a 2,700-pound car. The 325e
was second on the dragstrip behind the
Merkur XR4Ti.

The 325e felt better when driven
hard than any other car in this group. It
won the skidpad testing, was second
behind the surprising Volvo on the
glalom and stopped with reassuring
suddenness. On the other hand, the
rounded three-box styling is overly con-
servative, and the interior is a tight fit.
BMW just introduced a four-door ver-
sien of the 325e (too late for our test),
which should compete head-to-head
with the Mercedas 180E 2.3.

Volvo 740 Turbo

The 740 Turbo is the low-priced
varsion of the $24.000 760 Turbo. In
order to bring the price down, Volvo
specified black-painted trim in place of

(Please turn to page [44)

IMPORTED SPORTS SEDANS—PM’'s ROAD TEST RESULTS

GAS MILEAGE
CAR

Audi 50008 Turbo
BMW 325e
H-r:udns-ﬂun:_liﬂﬁz.a
Merkur XR4TI

Missan Maxima
Peugeot 505 Turbo

1. Best speed achigved while wmunng through seven cones placed 100 leet apart, the higher the spead, the befier the transient handling

(EPA city/PM test)

Y%-MILE  SLALOM' SKIDPAD® BRAKING {f.) TRUMKCAP® INTERIOR' ROAD TEST®
jsec. @ mph)  (mph)  (cwicew)  (60-0 mph) INDEX ~ SPACE INDEX  RANKING
17.86 @ 78.53 3 "-:. 155 ] 129.2
16.41 @ 8310 132 18 1126
17.33 @ 79.85 145 13 114.3
16.04 @ B5.38 127 18 124
17.01 @ 82.34 129 16 111
16.72 @ B1.96 147 12 116.0
15.80 @ 62.85 152 16* 1120
165,83 @ 81.26 | 61,08 160 15 1266

2. G-forces generated during steady-stale cornering around a 200-fool diameter circle: cw = clockwise, cow = counterclockwise.
3. The number of standard-size grocery bags that will stand upright (1-inch crush space permitied) in the trunk.

4. Fronl-seat width x headroom =
5, Subjective ranki
* Hatchback with lolding rear seatbacks.

Bold numbers indicate best performance.

o4

legroom + rear-seal widlh = headroom x |
an the road by a team of testers; cars are graded by "feel.” independant of test track resulis.

oom <+ 1,000,
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The New
Imports

Stress More
Luxury And
Performance

f the import restrictions are lifted on

. Japanese cars next month, which
seams likely, the Japanesa manufactur-
ars will probably increase sales by 10
percent each year until the end of the
decade. This will give them 30 percent
of the total U.S. market by 1990—about
what they had before the quotas began.
At the same time, European importars
are reporting record sales, particularly
of luxury and sports models. Compa-
nies like Jaguar and Saab have more
than tripled their sales in just a few
years, and confidently expect this rate
of growth to continue as long as the 1J.5.
economy booms. Europeans could ba
2aroing in on 10 percent of the total U.5.
market by the end of the decade.

Happily, both European and Japa-
nese cars are better than ever. The
emphasis is on high-tech engineering
for sporty fun, which leads to every-
thing from economy cars with turbo-
charged engines to luxury cars that can
outcorner a Ferrari.

JAPANESE CARS

Chevrolet nameplates
Potentially the biggest importer of
all—announced goal is 1 million Japa-
nase cars. each year—all-American
Chevrolet would love to get the restric-
tions lifted so they can sell more of thair
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and the upgraded Interior makes the Inside match the rest of the car's quality level.
two new models. The smallest Chevy—
indeed, the smallest new car you can
buy—is the Sprint. This is a 1-liter,
1,500-pound econobox priced at $5,151
and built by Suzuki. Only 17,000 will be

imported in 1985, and only in nine
western states.

On the East Coast, Chevy dealers will
sall the slightly larger Spectrum, a 1.5-
liter front driver built by Isuzu in Japan.
Chevrolet would like to import at least
200,000 a year; the restrictions cut that
to 29,5600 for 1985.

Then there's the new Chevrolet
Nova, a modified Toyota Corclla. It
will ba built in a joint-venture fac- &
tory in Fremont, Calif., in whic

Toyota holds a controlling interest. Ex==58

pect 200,000 Novas a year, Neither the
Sprint, Spectrum or Nova is particularly
innovative, but in the showroom, the

Honda
The trend-setting Honda Civic wagon
will be available with four-wheel drive
starting this spring. The sleek but mi-
serly CRX -HF has a larger 1,500-cc
engine, and a new fual-injected CRX

'Sl Si will come with alloy wheels,

sunroof and lots more horsepower.
It ought to set the sports car world on
its ear. Civic three-door and four-door
models are unchanged. The award-
winning Accord and Prelude are the
same as last year, but top-line models
get fuel injection to make them even
faster.

Isuzu
Isuzu's I-Mark—a Japanese Chev-
ette—is being replaced with the same
Spectrum supplied to Chevrolet. At
Isuzu dealers, it will be called I-Mark,
and will come as a three-door hatchback
or four-door sedan. The only engine is a

1.5-liter Four—no more [suzu diesels.
The Spectrum/I-Mark is not a great car,
but it will give Isuzu an up-to-date
economy car that should be more than
competitive with the Tercel, GLC and
similar cars.

The Impulse has a new intercooled
turbocharger system for the 2-liter,
overhead-cam Four to finally give the

FERRARI MONDIAL will do nicely for
Chevrolet name on the hood is worth those who can't afford the Testarossa.
more than all the engineering expertise
in the world.

lovaly Giugiaro-styled coupe thie power
it deserves. All told, it will be the most
stylish performance car on the market.

Mazda

Mazda leads its class in every market
segment, and the dealers can't get
enough cars now. So why change? The
GLC, 626 and RX-7 have only some
minor cosmetic changes, though the
B2000 pickup truck is all-new. A com-
pletely new RX-7 is planned for 1988;
tha GLC will get redons in 1987,

Mitsubishi

Positioning themselves perfectly fora
free-for-all market, Mitsubishi has a
complete line spanning econobox to
luxury sedan. The Colt has been re-
vamped into the Mirage, with a very
European-style body that's similar to
Isuzu's Impulse.

At Dodge and Flymouth dealers, the
Mirage will still ba called Colt. Our test
drive in the turbocharged wersion
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showed this to be one of 1985's most
desirable pocket rockets. The Colt Vista
van/wagon remains an exclusive for
Dodge and Plymouth. The only thing
missing is the Twin-Stick, replaced with
a conventional five-speed overdrive in
all the small Mitsubishis.

The now-familiar Tredia and Cordia
sadans have only minor trim changes,
as does the Starion (called Congquest at
Dodge/Plymouth). Electronic  instru-
mentation, radio controls on the steer-
ing wheal, climate control and 15-in.

wheals are the big news.

Mitsubishi's big excitement is the
Galant four-door hury sedan. It has a
2.4-liter Silent Shaft engine, front-
drive, slectronically controlled automat-
ic transmission and suspension, and
every bell and whistle imaginable.

Nissan
Aside from new aerodynamic flush
headlamps, the inexpensive Sentra,
sporty Pulsar and compact Stanza are
just the same as last year. So are the
200SX and 300ZX sports cars, except
for minor trim and paint changes.

Obwviously, Nissan's energy has gone
into the all-mew Maxima, and it's a
beaut. The new Maxima looks similar to
the old one, but beneath that conserva-
tive shape lurks the 3-liter V& from the
300ZX. This has besn popped into a
new front-wheel-drive chassis. It's got
everything: power, performance, han-
dling, luxury, style. Factor in the sur-
prisingly low price and you've got one
of the best all-around sports sedans on
the market.

Subaru
The bottom line Hatchback and Brat

ALFA ROMEO
ASTON MARTIN
Vartageolarte. . .......o0e... .. S110,000
Volante Corvertible . . oo 125,000
lagonda ........... . §150.000
AUDI
M 0 o o A A g 515250
Ouaro ....... - 1 i
NN oo v s e a i 1
50005 TUIDD .. ...ovvnnvenncciesrians 523875
Mubsanne ........... ceee 3975950
Musanre L.......... .. 31083%0
Comiche Comvertible . . . 3155470

1985 IMPORT CAR BASE PRICES

.. $32250
335350
536,000

817199
. 519699

....511.900

.. 5124840
£15.580
..$18,150

. 516999
! See Rolis-Royee in text ¥ See LA in text.

PORSCHE
- PR .. 344,000
Fuego > 39,295
Sportwagor .. .
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are unchanged, but there's a whole new
look at Subaru for the rest of the line.
The four-door sedan and station wagon
have been restyled with flush aerody-
namic headlamps. The chassis is simi-
lar to earlier models, though the 1.8-
liter flat Four now has an overhead
camshaft for each bank of cylinders.
There's a turbo version as well as
four-wheel drive. New this year is an
electronically adjustable suspension

on 4wd models that automatically . “

increases ground clearance at low
speads. Despite the complexity, .
we've found the system to be com-
pletely reliable over several thousand
miles of test driving. This spring, Suba-
ru will present a Prelude-like two-door
sports coupe based on this new chassis.
There even will be a genuine two-
seater, as well as a 2+2.

Toyota

While other companies proudly pre-
sent one new model, Toyota has three.
The Starlet has been dropped, while the
Van, Tercel, Camry and Corolla remain
essentially unchanged.

New this year, however, is a 16-valve
head for the 1.6-liter Four. This is rated
at 112 hp, and when slipped into the
cute little Corolla Sport Coupe or Lift-
back, it makes a mini hot-rod along the

TOYOTAMR2 s an all-new mid-en-
gine two-seater that uses the 16-valve Four.

lines of the Mirage Turbo. The Corolla
GT-5 has four-wheel disc brakes, fat
tires on 14-in. wheels and truly zappy
tape stripes.

Toyota's second new sports car is the
MRZ, which uses the Corolla GT-5
angine placed behind the seats in a
Fiero-like two-seater. The MR2 is small-
er and lighter, not as pretty and about
the same price. Of course, Toyota still
has the excellamt Celica—now with
more horsepower and a convertible
option—as well as the thundering Su-
pra for lovers of traditional GT coupes.

At the top of the Toyota line is the
fabulous Cressida, in effect a four-door
Supra. With a 2.8-liter dohc Six, four-
wheel discs and stiffish suspension, it
makes a world-class sports sedan and,
unfortunately, one that was not yet

POPULAR MECHANICS ® MARCH 1985

SUBARU adds seif-adjusting electronlc suspersion to Its four-wheel-drive models.

available when we did our sports sedan
test. For 1985, the Cressida has slightly
more horsepower, rack and pinion
steering, electronic instrumentation and
an all-new body that looks much like the
old one—boxy and conservative.

EUROPEAN CARS
Alfa Romeo

Alfa continues to sell two sports
modals in the United States, the GTVE
coupe and the top-down Spider. Some-
time before the end of the year, there
will be a GTV-6 with twin turbocharg-
ers 4 la Maserati's Biturbo. Expect it to
cost upwards of $25,000. At the other
end of the Alfa scale is The Graduate, a
bargain-priced $13,000 version of the
venerable Spider.

Aston Martin Lagonda

There are three Aston Martin mod-
gls—the base VB Coupe, the hot-rod
Vantage and the sleek convertible.
Prices start at $110,000, and all three
are unchanged again this year. The
£150,000 Lagonda is a four-door sedan
with nesdle-nose styling.

Audi

The Audi 4000 line has been signifi-
cantly restyled for 1985, along the asro
lines popularized by the big 50005. The
neatest 4000 is the Quattro, a four-door
sedan with the five-cylinder engine
from the 50005, plus full-time four-
wheel drive. For less than $17,000, it's
a bargain in the sports sedan market.

Meanwhile, the regular 4000 and
Coupa GT have been given a new five-
spead gearbox and updated interior
that's friendlier than last year's taxicab
treatment. The only change to the

50005 is an increase to 2.2-liters for
normally aspirated engines.

BMW

The best-selling 318i and 325a are
now available as four-door sedans, the
first small BMW four-doors in nearly
two decades. Cleverly, the change is
made simply by shifting the B-pillar
forward and adding small rear doors.
The rest of the car is unchanged. The
528e also remains the sama.

The biggest BMWs—thi 535i sedan,
635} coupe and 7351 sedan—now sport
3,42B-cc Sixes rated at 185 hp and ABS
antiskid brakes. This puts them right at
the top of the luxury sedan ranks when
it comes to performance, safety, status
and, of course, price.

gets a soft-edged faceilft,

VW JETTA
and the GL aption glves It sporty character.

Ferrari

Ferrari means sports car 0 most
people, a reputation that's totally justi-
fied. The 308 GTBi coupa, 308 Spider,
Mondial and Mondial Cabriolet are all
unchanged for the foreseeable future.
For the first tima in a decades, the big
12-cylinder Ferrari Boxer will be U.S.
legal starting next fall. Restyled to ac-
commodate midships radiators and re-
(Flease turn to page 147)
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Mnst professional photographers use special ef-
fects to enhance the impact of the scenes they
shoot. Many are within the capability of the amateur.
The four effects here vary in complexity, but are easy
to accomplish without sophisticated cameras. Two,
in fact—reflective distortion and panning—can be
done with auto-everything compact cameras. Unless
stated otherwise, you can use any type of film.

__ DRAMATIC

lity.

SPECIAL EFFECT

TEXT AND PHOTOS BY ARMAND ENSANIAN
1 Drop-shutter

To create this effect, you need a shutter that opens and
closes in a rapid sequence. It's sasy to build. Bolt the camera
on a board using the triped mount. Cut 2'/:-in. holes in each
sidae of a black plastic or cardboard box, and 's ¥ 4-in. slits
in the top and bottom. Attach this box to the board so that
the camera lens fits within the hole and the slits extend
beyond the board’'s edge. For the dropping part of the
shutter, use heavy black cardboard 3'/z in. wide * 2 ft. long.
In both directions from the center, cut Vis ¥ 2%s-in. slits
widthwise: either four slits 3 inches apart, or five slits 4
inches apart. Top and bortom should be unslit so that the
lens is covered completely before and after dropping. Glue a
stop block near the top. Before shooting, focus and compose
as usual, then insert the shutter slide.

To make the exposure, cover the lens with the unslit
portion of the slide, open the camera shutter (em B if
adjustable), drop the slide shutter and close the camera
shutter. The slide should fall rapidly. The total exposure
from four slits will be approximately “/zs0 sec. Experiment
with various slit numbers, widths and spacing. For best
results, use 100 ASA film at £/8.

96

2 Reflective distortion

For surrealistic pictures of landscapes or small objects, try
photographing the reflacted image off of a piece of mirror-
surface Mylar that has been mounted on a board.

Keep in mind that the camera has to be focused on the
actual image reflected through the Mylar—not on the Mylar
board itself. So, with auto-focus cameras, it's important to
lock the focus on the actual distance betwesn the Mylar
surface and your subject.

3 Double exposure

The two women pictured here aren't twins. This is a
multiple exposure of the same model made on one frame of
film, and it can be done with almost any camera that has a
manual rewind crank or multi-exposure switch. Each half of
the picture was exposed separately, using a simple card-
board divider in front of the lens, mounted on the lens shade
or skylight filter. Compose and focus on a setting or location
which allows at least 2 ft. of space between the spots whare
you plan to place the model. Take your meter reading
without the divider,

Mount the semi-masked lens shade or skylight filter, pose
the model in front of the open side of the lens and shoot.
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EMact No. 2—-An Inexpen-
sive plece of mirror-surface
Myiar, avalliable at most art
supply or stationery shops, s
all that's needed to create the
surreallstic of seen above
and at far left. Mylar’s uneven
surface distorts the reflected
image with an undulating rip-
ple pattern. At Imrmdlatngltl'l:.
the camera Is focused on the
reflection within the Mylar—it
should not be focused on the

Mylar board Itself.

Carefully rotate the divider 180°. Hold the rewind knob
snugly to prevent the film from moving, depress the rewind
release button, and recock the shutter with the film advance
lever. Reposition the model to the other side and shoot.
Advance the film normally to the next frame,

EMect MNeo. 3—For
miultisubject double ex-
posure, as seen below,
a degree of double-
Jointedness Is helpful.
At right. photographer
depresses the rewind-
release button, then
holds the rewind crank
snugly while recocking
the shutter with the
flim advance lever.

4 Panning

This is a simple technigque that emphasizes motion and
speed. The idea is to move the camera with the subject,
causing the background to streak. To do this, prefocus the
cameara on the spot directly in front of you where you expect
the subject to be when you shoot. Set the shutter spead
according to the guidelines given below. Through your
viewfinder, compose the subject and monitor it as it
approaches—but don't refocus. Release the shutter just as
the subject comes directly in front of you—and keep the
camera moving to follow through. When shooting subjects
up to 20 feet away, match your shutter speed to the
subject's speed: /s sec. for up to 20 mph; 20-40 mph, s
gsec.; 40-80 mph, Y sec.; e sec. up to 100 mph. With
nonadjustable automatic cameras, use ASA 25 film. PM
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Effect No. 4—Timing's critical for panning shot seen above.
Release shutter when the subject Is In focus, then follow action.
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GREAT
MOVES

HISTORY

Through eons man has learned
how to move mountains overnight.

much as 24 tons. They were carved out of
volcanic rock and transported 50 miles across
heavily forested land by the Olmec Indians of Mexico
2,000 years before Christ was bom. Their travels
should have left scars in the earth, but aerial photo-
graphs have not located any. Much of the journey was
carried on away from water, yet the Olmecs had no
wheel to handle the overland portion of the trip. Nor
did they use beasts of burden.

“The mystery of the Olmecs lies buried in 4,000
years of history. Our best guesses as to how they
accomplished this feat must come from studying
ancient moves in a better documented part of histo-
ry.” That conclusion was drawn in a paper presented
at the American Association for the Advancement of
Science meeting in New York last year. The better
documented moves give us a staggering picture of
man’s constant striving to tap the forces of nature,
giving him the power to perform amazing moves.

To appreciate how far back this branch of engineer-
ing goes, you might well lock over the shoulder of
Domenico Fontana, whose job it was to move an BO-
foot-tall stone obelisk weighing almost 400 tons about
a half mile across Rome in the 16th century. Before
designing the moving tools, Fontana studied how the
ancient Romans had moved the Obelisk from mem-
phis in Egypt to the Circus Maximus before 300 A.D,
Systems of ropes, pulleys, blocks and tackles, inclined
planes and playout wheels or capstans were used to
build what amounted to a giant lever powerad by men
and horses.

It took Fontana a year to set up the move from
Circus Maximus to St. Peter's Square. He had a giant
hole dug in the center of St. Peter's Square. In the
center of the hole, he erected a timber support
structure to serve as a base for the obelisk after it was
set upright. On the other side of town, Fontana had
workers build a timber collar around the obelisk from
its base to just below its top.

The collar sported a series of pulleys that would act

TB statues stand as tall as 9 feet and weigh as
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LLUSTRATION BY DAWVID BLOSSOM

as the block and tackle mechanism. Workers dug
around the obelisk until it could be pulled down on the
block-and-tackle systemn by the team of men and
horses. It was set atop a series of giant log rollers. The
team of horses and men pulled 160 ropes to slowly
lower the tower onto the rollers. Then, they pulled the

Writer: Dennis Eskow, Science Editor
Reporters. Ellen and lack Messmer, Washington;

Fran Wenograd Golden, Cambridge, Mass.; Jake Turkell, Tokyo
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Block-and-tackle arrangement
raised the obelisk on a ramp sup-
ported by & heavy timber struc-

ture. Ropes ran to capstans be-

POPULAR MECHANICS ® MARCH 1985

THE GREAT OBELISK

Domenlco Fontana commanded a
team of 900 men and 140 horses to
lift an BO-foot, 400-ton obelisk into
the vertical position. The 156th centu-
ry move [n Rome's 5. Peter’s Square
called for the ralsing of a wood tow-
er and ramp system with the ramp’s
weight and later the obelisk sup-
ported by a heavy timber stand. A
rope block-and-tackle system pulled
the stone monument erect.
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GREAT MOVES

obelisk along the avenues of Rome on
the logs. Every few feat, the team had to
stop so new logs could be slid under the
monument as rollers slipped away.

In 5t. Petar's Square, meanwhile,
Fontana had the timber support struc-
ture packed in earth. Then, he built an
inclined plane that would allow his men
to pull the obalisk up to the tower that
would be used to set it upright.

Once set under the tower, the obalisk
stood in place for several weeks as the
ropes from the pulleys on its collar were
threaded through pulleys on the arch of

INTEROCEANIC
SHIP RAILWAY

While others were bullding
the Panama Canal, James
Eads bullding a cross-
Panama ralhway. Eads
dled before It could

be completed.

T

the tower. Those ropes were then £,

played out to the capstans.
On the big day, Fontana assembled

his company of men and horses and -
waited as foremen brought the group to

naar silence. At the sound of a trumpet,

men and horses pulled on the ropes and §

the block-and-tackle system to convey
that power to the horizontal monument.
At the sound of a gong, the team stood
in place. Then, ancther trumpet blast
and they pulled again.

Historian George Sarton says it took
the work crews close to 12 hours to
right the obelisk. The inclined planes
were removed. Then, earth was packed
around the base of the obelisk and the
tower was dismantled. The obelisk
stands, today, as a monument to the
earliest engineers.

Fontana learned how to rig a tower
from the Romans, who had copied the

Egyptians. The Egyptians had built
such structures from cedar beamns
3,500 years before Fontana. The Egyp-
tians, archaeologists believe, also in-
spired Fontana's block-and-tackle sys-
tem and perhaps even the inclined
plansa.

For the Egyptians and their Babylo-
nian neighbors of 5,000 years ago,
moving cut stone apparently was an
almost routine matter. The Egyptians
are thought to have taken from Babylo-
nian engineering the design of a sluice-

way to channel Nile River water to the
quarry and then to the site of the
monument under construction. Giant
stones were cut. Then ropes were low-
ared from the cedar towers, tied around
the stones and tightened. With the
stones raised, slaves pushed them so
they swung out on suspended wooden
arms. Tha stones wera pushed to the
sluiceway, set atop barges and shipped
to the construction site, where the pro-
cess was reversed,

Water's buoyancy has played a major
rale in the greatest moves of history. By
the 19th century. one obelisk was
moved from Rome to New York City
over the Atlantic. And in the 1B70s,
civil engineer James Eads had a notion
water could provide a shortcut through
the Panama isthmus. His plan would
save ships the time and trouble of going
around South Armerica to get from the
Atlantic 1o the Pacific. And we're not
talking about the Panama Canal.

A scientific journal in 1884 reported
that Mr. Eads “has begun construction
of an amazing rail boat systam that will
carry steamships by rail from the Atlan-
tic to the Pacific over the Panama isth-

Indiana Bell moved an elght-story, 11,000-

ton office bullding on iron rollers 152 feet
in 1930, it was jacked up off the ground.
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mus.”” Other enginesrs were in tha
midst of survey work for the Panama
Canal, but Eads convinced a contingent
of Congressmen that the rail boat would
be easier to build, cheaper 1o operate
and easier to defend.

On the eastern end of the isthmus, he
constructed a mile of rail that led to the
ocean. Therae, a ship could be raised out
of the water and set on rails. Eads
constructed a pump station and an oak
cradle shaped like a sling. When a ship
antered the rail connection point, water
would be pumped out of a8 man-made
lagoon and the ship would sit atop the
ecradla, which had railroad car wheals.,

Water pumped out of the lagoon
would be shunted to the hydraulic
pumping system that lifted the cradle
and boat out of the shallow lagoon to
the track level. A locomotive on each of
two parallel tracks would then be
hooked to the cradle.

Eads built a small demonstration cra-
dle on which he lifted a yacht in 1886,
He was able to roll it down the rail for
about a mile, demonstrating the feasi-
bility of his design. Congress haggled
over the idea for another year. The
following year, Eads died and his wife
took over his construction compamny.
She simply wasn't up to the job, and the
company quickly went bankrupt,

Lass than a century after Eads’ death,
water again became the major lifting
device for a great move. Perhaps the
greatest in engineering history.

The Jari company, a giant in wood
and paper products, wanted to set up a

JARI PULP MILL

Towed by a 20,000-hp Dutch
wvessel, the 30.000-ton power
plant is moved from Japan to Brazil

along the route shown on the map below.

I

pulp plant near the jungle along the
Amazon River in Brazil. The location
was perfect for paper processing, easily
accessible to the ocean and to the treas
neaded for manufacturing paper. But,
there were no facilities to carry building
supplies through the jungle to construct
the giant factory and a power plant.
Daniel Ludwig, head of Jari, decided
to import an entire paper mill and
power plant from Japan. Working with
IHI, the Japanese construction firm,
Ludwig and his Brazilian partners de-

ILLUSTRATED Y ATTILA HELIA; ISET BY ED UPPEKR
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signed a modular plant that could be
built in dry dock atop a barge. Elements
of the two plants would be built one at a
time at dockside, then raised into posi-
tion atop a barge. Eventually, the entire
two-barge system—one carrying the
pulp plant, the other the power plant—
was towed 15,000 miles from Japan to
Brazil. The plants were towed up the
Jari River, an Amazon tributary. Foun-
dations and support structures had
been built and flooded to aliow the

(Please tum to fage 132)
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If you've ever pulled a muscle or injured your back moving
objects around the house, you need these tips.

BY LEE GREEN AND PAUL STENQUIST

TRAPEZELIS

WRONG RIGHT

WS

PECTORALIS &

MAIOR (R Most muscle tears
when a heavy

LELTCHD - placing ail the stra

TRICEPS

o

\
{ 1
Bl S
W T

lift a 200-pound object from the floor to chest level.

It may not be a superhuman feat. But physical
forces involved in such a move have sent an estimated
250,000 Americans to the doctor every year. Thanks to
man's early struggle with moving large ohjects (see Histo-
ry's Greatest Moves, page 100), we've learned that simple
tools—levers, wheels, rollers, inclined planes and pulleys—
can make the job survivable, if you do it right.

We developed our tips with the advice of surgeon John P.
Cossa, M.D,, of St. Agnes Medical Centar in Philadelphia,
and chiropractor Paul A. Muscolino of Scarsdale, N.Y.

Before you set out to move heavy boxes, appliances or
furniture, do warmup exercises. Five minutes of bending
and stretching, jumping jacks and situps may make you feel

Ahaﬂlth? 6-foot man exerts 2,000 pounds of force to

How To Move A Refrigerator/Freezer

To move any large without casters, Slide a sheet of
cut a set of rollers from dowels or PVC ect. The
plpes |metal plpes damage floors . Tip object

and set one dowel undermeath. Push at top

and set dowel with your foot.
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llustrations by Bryce Lee i '%

as you push it about two-thirds in. Slip three
dowels under the wood sheet.

DELTORD

TRICEPS

" QUADRICEPS

HAMETRIMNG

self-conscious. But warming up will prevent about 20
percent of muscle injuries reported in housshold moves.

Most muscle tears and back pains come from positioning
yourself incorrectly before you lift. To pick up a heavy box,
for instance, most of us simply bend over, place ocur hands
under the object and heave ho. For better load distribution,
squat in front of the box and place your hands under it as far
forward as you can reach comfortably. Now the arms are
being used as levers and the large thigh muscles are taking
a big share of the load.

Moving a large appliance is the next biggest cause of
muscle injury. The most common mishaps occur with
refrigerator moves. If your refrigerator is on casters, all you
have to do is pull up rugs along the route of travel or lay
down skids in the form of wood boards or linoleumn strips.

underneath the
tipped obj roller or dowel you
Inserted will help make way for wood sheet
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PULLEY SYSTEM — "

INCLIMED PLANES (2]

Moving Furniture Up Stairs
To move objects llke a chest of drawers up stairs, first take out
drawers remove hinged parts. Lay down a pair of planks as
shown above to create an inclined plane. If there’s a doorway at the
top of the stalrs, place a 2 * 4 across the
gnmmnmd-hmwmmwdmmﬂwwmm
object being moved. At this point, one worker pulls the plece up
the stalrs, Mearmwhile, the second worker stands behind the furniture

to help gulde It along the boards and push.

But, if the refrigerator has no casters, you might want to set
up a roller system.

You'll need several sections of 3-inch dowels or PVC pipa,
and a sheet of plywood the width of the appliance. The
rollers should be at least 2 feet long. Tip the appliance and
set one dowel underneath so the object you're moving isina
slightly tipped position.

Next, push the plywood board under the appliance about
two-thirds of the way. Spread three dowels evenly under
the plywood. Go to the other side of the appliance and start
pushing gently. As you move, rear dowels will fall out and
you'll want to replace them up front.

There also are a range of hand trucks and dollies
designed especially for household moves. We've developed
two useful and easy to build household moving devices (see

Over Distances

SERRATLS ANTERIOR

LATISSIMLES DORS

box on page 106), should you want to make your own.

The next biggest cause of moving injuries is improper
moving of large objects up stairs. You can make the task
even more painless with the help of a pulley system, a 2 =
4, a pair of planks and a length of rope.

Whatever the object, remove all hinges, drawers and
contents before starting upstairs. Lay the planks on either
side of the stairwell up the full length of stairs. Setthe 2 x 4
in a doorway at the head of the stairs. It serves as the anchor
for your pulley system. If there's no door, you'll have to find
a place to fasten a block and tackle or garage ratchet hoist a
couple up feet in front of the upper landing. Hook the
working end of the lever and pulley system to the object

Setting up is a ona-man job, but moving large objects up
stairs is really a job for two. The stron-
ger worker should be at the top of the
stairs, pulling the rope. The other mov-
er should stand behind the furniture,
) slightly bent over and pushing to make

\ sure the object stays on the planks.
A Carrying boxes over long distances,

and especially up stairs, is almost al-

\ ways done the wrong way, according to
our medical consultants. Most of us
place a handle or rope on the box and
{ ¥ . pick it up with one hand, shifting hands
~as we go. This constant shifting causes

I | & heavy strain on the latissimus dorsi
Ll 'I:l muscles, leading to upper back strain.
By packing two (or more) boxes with

even weight distribution and tying

them with a handle or length of rope at

the top, you can set yourself up for a

more healthy moving experience. Lift-

key to any successful moving project is proper weight distribution. A major cause of
Injuries is the one-handed method of carrylng boxes and other heavy objects. Switching the
from hand to hand strains the latissimus dorsl—a major cause of upper back pain.
carrying twio baxes of about the same mass by a handie or rope. the strong rectus abdomi
muscles help distribute the welght, taking strain off back.

§23
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ing a box with sach arm will distribute
the weight across the thick and strong
abdominis rectus muscles around the
stomach. The even weight distribution
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might feel like extra weight, but that's more of a state of
mind than anything else. The evenly distributed weight will
place far less strain on any individual muscle than will the
shifted weight of one box.

Most moves around the garage are pretty straightfor-
ward. But there's one trick that you might find helpful.

If your car dies on the street near your driveway and the
conditions are right, you can singlehandedly tow it off the
street using a floor jack.

Because floor jacks are fitted with swiveling platforms
and caster-type rear wheels, the device can be used to dolly
a car out of the street. Move carefully, watching for any
movement of the jack away from the jack point. If the
driveway is walled off, you also have to be very careful not
to get sandwiched between the car and a wall.

A car can be moved with a floor jack from the front or the
rear, but the front pulling method is best. Set the jack under
the centermost part of the jackpoint and point the jack
handle in the direction you want to go. Now, jack up the car
just enough to get the tires off the road,

With the brakes off and the car in neutral, slowly and

carefully pull on the handle. You should not have to

e bend so low that your head is below your waist,
B nor should you have to rock back on your heels

- more than a fraction of an inch. Other-

wise, you'll tear at an array of mus-

A good service jack will save a whale range
Mast people try pushing the car off the street. It's better for your body to place the service
Jack under the forward jack polnts as close to the center as possible. Set the jack with its
handle facing the direction you

cles including all the back muscles, the triceps and the
lattissimus dorsi.

If the car starts rolling so fast it can't be stopped by
pushing forward on the jack, lower the jack so the wheels
touch the ground again. Moving a car like this should never
be performed unless you have a fairly level driveway with
arms-length clearance from any walls.

Moving heavy objects around the home, shop and garage
is something most of us do at least a couple of times a
month. You may not have to perform any of the specific
tasks we covered here, but the general principles apply.
B When lifting heavy objects, keep them close to your
body. This provides balance and weight distribution.

B Always try to put most of the load on your leg and thigh
muscles. They are stronger than any other muscle set and
relying on them will take most of the weight off your back.
B Flant your feet close to the ohject being lifted to ensure
greater reliance on leg and thigh muscles.

B  Wear a thick, heavy belt (sacroiliac belts are available at
most madical aid shops) when lifting.

B Work with rhythm.

B Always warm up before working. Take breaks, since
working when fatigued causes muscle damage. Dress
comfortably for the work, and protect yourself from drafts.

Finally, set up any moving job with an advance plan. It's
best to walk through the move with a tape measure in hand
before starting. If you have to stop in the middle, you'll lose
the advantage of the warmup and injury may result. PM

Moving A Stalled Car With A Jack
of back and arm muscies in moving a stalled car.

want to go. Slowly, and only slightly bent over, ralse the

wheels just a fraction of an Inch off ground and pull. If car rolls fast, lower jack.

TACK SCRAP CARPET
STRIPE TO END PIECES

Two Easy-To-Bulld Moving Alds

Two of the simplest—but most useful—
moving aikds can be built for a minimum
outlay of cash and time, and provide
years of faithful service in the bargain.
The dolly on the left is made of solid
hardwood stock with its end pieces cov-
ered by carpet s0 you can mowve fumiture
on any side without damaging the finish.

will save countless backaches if you
frequently carry large sheets of plywood,

CARRIAGE

3" FLAT. BOLTS (16 REQD | ; ke
PLATE, SWIVEL particleboard or drywall. To use it, just tip
CASTER (4 REGID ), s up the panel, rsnlﬁﬁl E'L'IF hook ur‘u:ﬁe:rr1 thng
ATTACH WITH 1” MEx3x30°  bolom %  Use your .
NO. 10 FH SCREWS HARDAOOD  edge free

|16 REQD. | |2 REQD | to stabilize the panel.

The handy pane! grip shown on the right |

Y\ PIPENIPPLE
I"u,'- FOR GRIP -

TO FORM HOOK
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You'll need a rolling pin, a
large stack of books and

a teen-ager to do this job
the right way.

BY VICTOR BORGE
PM Music Critic

ILLLISTRATION BY JACK DAV

naﬂﬂcﬁng on certain episcdes from
my childhood, | find a few that
weare strange, if not bizarre. For in-
stance, my father, a musician in the
orchestra of the Royal Opera House in
Copanhagen, each evening before leav-
ing for a performance, wanted a soft-
boiled eqg cooked for exactly three
minutes. To make certain that the egg
was neither over- nor undercooked, |
was assigned to play Chopin's Minute
Waltz three times! The only problem
‘was getting the piano in and out of the
kitchen every night.

Naturally, I'll let you choose whether
| to believe that or not. But about the
following story, | offer you no choice.

I often watched my mother making

Danish butter cookies. And what, you

may ask, does that have to do with
| moving pianos? Nothing, except the

eminent importance of one of the weap-
/ ons she used in doing it.

In our living room, we had a well-
| used but fairly good upright piano at
which my mother taught a small num-
ber of students. It was the instrument at
which, during my school years, [ had to
practice at least three hours daily. | was
jubilant when my maternal grandmaoth-
er had a beautiful 7-foot baby grand
piano delivered on my 15th birthday.
The four husky piano movers who
brought it were kind encugh to roll the
old upright out of the living room,
through the dining room and into my
OWTl room.

But my grandmother felt that [ was

| the one who deserved the baby grand.

So, after a friendly family debate, my

parents agreed: The baby grand should

| go to my room, and the old upright
| should return to its previous spot.

The four men were summoned and
scheduled to do the moving right away.
At that time every home in Denmark, I

How To Move
A Baby Grand

thought, must have had a piano or twe
delivered, for weeks went by and the
movers still didn't show up.

One Wednesday night 1 went to bed
about 10 o'clock, as did my parents. But
I couldn't sleap. How do you get a 4'/z
foot-wide baby grand through two 3"/
foot-wide single door frames and across
two thresholds without a sound?

Grinding each detail through my
mind, I concluded that indeed it would
be possible 1o move the mammoth
instruments if only I could find my
mother's rolling pin.

Here's how it's done if father’s study
is in the next room and mother's rolling
pin is readily accessible:

1 Push the piano as close to the first
threshold as possible. Remove every
removable article (including hinges)
from the instrument—Iid, lyre to which
the pedals are attached and the entire
keyboard.

£ Get on your knees under the instru-
ment and stack books near each leg.
Then, lift, place a book, lift, place a
book, until there is enough clearance to
unscrew and remove the three legs, one
at a time, of course.

3 Now, reverse the procedura by re-
moving a book at a time at two of the
legs. The rolling pin, wrapped in a
couple of towels, must be placed about
2Y/; fest from the threshold so that the
piano, when turned on its side, will
overlap at least 1'%z feet.

4 You may now push the instrument
slowly and soundlessly across the first
threshold. Be sure that you provide
adequate height of books to allow re-
placing the rolling pin for the trip to-

ward and across the next threshold!

Fortunately, we did not have wall-to-
wall carpeting. The polished dining
room floor was as smooth as a skating
rink, and with the help of a few towels
the big box slid comfortably across our
dining room.

Aftar entering its resting place, the
piano now has to be rehabilitated—
getting back on its legs! This obviously
is achieved by reversing the procedura.

MNow, the upright had to be moved
back to the living room. By lifting and
pulling, lifting and pushing again and
again, the faithful upright finally rested
in the place from which it never should
have been removed.

And so, without a scratch on the baby
grand, the upright and any floors, 1 fell
into bad shortly bafore 7 o'clock. It was
almost daylight, and precisely as I
tumed off the bedlamp, my mother
entered the living room.

Would you believe she didn't notica!
So accustomed to seeing the old upright
where it belonged for years, my mother
didn't realize the changes until half an
hour later, when she wondered why |
wasn't up yet and entered my room to
awaken me.

I realize that you may not believe this.
My mother didn't, yet she was there
and saw it!

But please take my word for it, for, as
Hans Christian Andersen wrote: "[t's
parfectly true.” From then on, my moth-
er slept even lighter, from fear that
perhaps one moming she wouldn't be
able to locate the kitchen. ™
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Finally, we have the
right knowledge and
habitat to breed killer
whales in captivity.

BY DENNIS ESKOW
Science Editor

he killer glided swiftly through the
chilly water, coming at us like a
huge torpedo. As he approached, we
jumped away from the water's edge.
But the half-ton monster leaped out of
the water and skidded onto the cement.

“They called this whale a killer long
before we knew much about him,” said
Dave Butcher, director of Animal Be-
havior for Sea World. But he empha-
sized that killer whales are friendly—
they like trainers to scratch their
backs—and extremely docile,

Dozens of marine biologists had
come to mark the opening of Shamu
Stadium at Sea World in Orlando, Fla.
The £15 million, 3.5-acre pool housing
three killer whales is about to revolu-
tionize the ocean sciences.

No killer whale has survived birth in
captivity. Until recently, scientists had
no idea why. But extensive research
with dolphins in captivity and with
whales at sea has led to the answer,
First, you need a pool large enough to
provide private “‘family” living space.
Shamu Stadium’s pool holds 5 million
gallons and is separated into several
smaller pools by metallic gates. The
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-
KTy whale awaits opening olgate

E sep:ratlng breediayg area from main

small pools will give killers privacy.
The tank's water is chilled to 55° F.,
and a special filtration system cleans
out over 100 pounds of waste produced
by each whale daily. The water is in a
closed system, keeping it out of the
Orlando water table. Chemically treat-
ed, it is pumped through sand filters.
The cleaned water branches into three
sections. One goes back to the pool. The
other two go to a chiller system or an
ozone stripping system that
removes dirt and
bacteria.

-pEEtin S-millien-galjon Shamu Sta-

~dlum. Whabetrio [inset] leaps in main
pool p..-rfmmnr.u-

L .

Like dolphins, whales are born haad
first. Sea World scientists in the 1970s
discovered that dolphin families ran in
threes, two females and a male. When
one female gave birth, the other
brought the baby to the surface for air
and would nursemaid it.

Marine biologists have discovared
that whales also travel in threes. And
now Shamu Stadium is ready to receive
a female with midwife experience. She
will be captured later this year. Within
five years, researchers hope to have
bred the first killer in captivity. m
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Except for shafts and springs.
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are of hard maple.

WOOD-SCULPTURE

CEOEIY

FROM AKIT

The ultimate timepiece, this Phoenix clock
is made almost exclusively of wood.

ThePhnmixgrandﬂtherclockla a work of art, the
ultimate achievement in wood. Not only is it a fine

piece of wood sculpture, it is functional as well. Made
like a fine brass movement, it has the same timekeep-
ing abilities.

The clock is the skeletal type, which means all its
moving parts are plainly visible. It could be described
as a piece of art in motion. The clock is offered in two
kit versions: the Grandfather shown here, and a
similar Grandmother clock which is slightly thinner
from front to back. The kits include everything needed
for the movements, including sanding jigs, fixtures,
dye, glue, epoxy, sandpaper, gauges, finishing mate-
rial, even plastic gloves.

The 76-page instruction manual is impressively
thorough. It stresses the importance of sanding to
obtain accurate timekeeping and a superb finish. So
important is this step that 15 pages of the manual are
devoted just to the sanding procadure.

The heart of the clock

The heart of the pendulum clock is the escape-
ment—the part that controls the pendulum by move-
ment of the notched escape wheel. A short course on
the basics of this escapement mechanism is there for
anyone interested in knowing more about how the
mechanism works.

The intricate parts of the clock are machined to
extremely close tolerances, a necessity if the clock is to
function. To ensure that the parts maintain their

{Plaase turn to page 142)
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Build Our

ENGLISH
GARDEN
URNITURE

Here is a quartet of solid teak outdoor
furniture that would grace
anyone’s back yard, deck or sunroom.

BY NEAL BARRETT

e design of this garden furniture is based on the shape of the
traditional park benches used in public gardens throughout England.
These pieces are extremely sturdy and feature contoured seats,
raked backs and mortise-and-tenon joinery.

They are also made of solid teak which is one of the most attractive and
most dense hardwoods available. It is expensive, sometimes costing as
much as $10 per board foot, but you do get what you pay for. It possesses a
very high natural oil content which makes the wood impervious to rot, even
when continually exposed to the most severe weather conditions. These
pieces can be left outside year after year and will require no maintenance or
other precautions. And, over time, they will weather to a distinctive silver-

gray color.

Because the resins in this wood can be an irritant to the respiratory
system, it is advisable to wear a high-quality dust mask when making all

cuts for this furniture.

Black and white photos: Neal Barent. Technleal art: Eugene Thompson, Color phetor Pawd Baton

Ewip =

need to cut an angled

Next, bore e-in.-dla. hole at center point of

armrest mortise. By boring this hole before

rear legs are cut to w avold the
later.

Transfer pattern shown on drawing to rear
leg stock, then cut out finished leg using a
band saw. Cut on waste side of line and use
belt sander to remove saw marks aftenward.
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Cut the armrest tenons on the top of the
front legs using a dado blade in a table or
radial-arm saw. Use the same method to cut
the seat support and stretcher tenons,

POPULAR MECHANICS & WARCE

Made of solid teak, these four pieces of
outdoor furniture are as durable as they
are beautiful. All can withstand year-round
exposure to the elements because of the
wood s high natural oil content.

To ensure |dentical tenon depths on all Cut armrests to shape on band saw. then
simllar parts. clamp stop block to saw table remove saw marks with belt sander and
to act as allgnment gulde. Hold stock tightly cabinet scraper. Ease edges—except back—

against miter gauge while cutting.

with router and Yw-In. rounding-over bit.




Chair and bench construction

The chairs and bench are for the most
part identical in their construction. The
only differences occur in overall length,
in the spacing and number of slats in
the backs of each, and in the addition of
one rear support rail and two intermedi-
ate seat supports in the bench.

Begin construction by ripping stock
to rough width and length for all chair
and bench parts. Using a jointer, true
one face and one edge of each piece;
using a planer, surface the opposite
face to the correct thickness for each
part. Then, rip the parts to finished
width on the tahle saw—aeaxcept for the
rear legs. Cuta 2 % 4 X 35 in, blank for
each of these and trace onto each the
profile of the leg shown in the drawing.

Next, lay out the positions of all

mortises on the front and back legs.
Then, bore overlapping "/z-in.-dia. holes
an the drill press to remove most of the
waste from these mortises. It's a good
idea to bore these holes '/1s in. deeper
than the corresponding tenon lengths to
allow room for glue to squeeze out.
Also, bore a "fe-in.-dia. ¥ 1'/+in.-deap
hole at the center point of each armreast
mortise in the rear legs. By cutting
these before the finished leg shape is
cut, you avoid having to cut an angled
mortise for the arm rest later. Cut the
rear legs to shape using a band saw.
Clamp each leg between bench dogs
and using a sharp chisel, finish remov-
ing the waste from each mortise. Cor-
ners must be square and sides smooth.
MNext, cut the tenons on all rails,
stretchers, seat supports and front legs

|

using a dado blade in your table saw.
Clamp a stop block on the saw table as
shown, so you can make accurate re-
peat cuts without measuring every
pieca, Since dado blades leave small
ridges on the tenon cheeks, it's a good
idea to saw the tenons slightly over-
sized and pare to fit with a chisel.
Trace the curved profile, shown on
the drawing, onto the seat support rails
and intermediate bench supports. Also
transfer the outline of the arm rests
onto the respective blanks. Use the
band saw to cut all thesa pieces.
Next, dry-assemble the legs, stretch-
ar and seat support for each bench and
chair side with bar clamps. Check for fit
and square. Then, while still clamped,
scribe the position of the tenon at the
(Please turn to page 125)

Cut e = el In of all back
ralls to mﬂwbad:mm ?ﬂmthdeh
table saw and clamp featherboard In

to prevent stock from kicking back.

i

of chalr or bench backs by
Into one
down on bench and
glue oppaosite rall and spacers In place.

Begin assembly
alternately glulng slats and spacers
rm.nmﬁfra;gmly

Size and description {use)
leg)

arm}

seat rall)

ar)

slat)

spacer)

spacer)

2 ® 4 x 35 weak (chairbench rear
1;9‘“' 2 ® 24'%" reak (chairbench front
1% x 4 = 200" teak (chairbench
T % BY% X 17 weak (chainbench end
A x Z x 1T teak {chairbanch stretch-
14 % = 2 = 14%" teak (chairbench back
& ¥ Vi % 3" veak (bench back slat spac-
ﬂj ® T ® 2%" teak (chair back sbal

e % Y 3 teak (chadr back and slat

MATERIALS LIST—GARDEN FURNITURE*

s X 2l ® 55" teak (bench fromi
raily

2 % X 2 x 55 teak (bench back
rail}

B4 = 2 x 53" teak (banch front seat
slat)

49 x 2l x 56% teak (sench seat
slatl

1 ™ J:-Ic 2%z » 54'4" teak (bench back seat
radl

T % 2% = 16" teak {bench seat center
Support)

2" Mo. 8 fh brass screw

T ® 2% ® 247 teak (chair from

rail)

Ta ® 2V % 24" teak (chair back

rail)

Yo ® 2 % 22 teak (chair front seas
slat)

H I

n 1

o EX oM
[T TS S

-

Ta x 2% ¥ 25%" teak (chair saat

slat)

1%" No. B Th screw cavered with 27

dia. wood plug

Te X 3 X 48" teak (table top side

rail)

e 3% = 24'4° weak (Lable top end

raill

Tm ®x 2 x 43" teak (table top slat)

1% = 1% = 15%" teak (rable leg)

Ve x 2% % 44" teak (table side

B

TR x 2V ® 24 teak (table end

apron)

B Stanley Moo 1912 wable 1ap fastenar

16 %" No. & fh screw

*This materals list gives the parts required for mak-

lcl;‘g;é:e bench, tabie and one of the two identical

P2 b
0 37

[

=M F =c- @« =
e @
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GARDEN FURNITURE

NOTES
1. 318 x 3/8" DEEF GROOVE
2. W2 x V2" DEEF x 2" MORTIEE
3, 112 ¥ 12" DEEP x 2-118" MORTISE

4" SOUARE TENON
SIEI'T“- 34" B

1z
— FitE"

. ‘E;H!ﬁ'

¢ B

E

BENCH
22-1/2" DEEP & 35" HIGH x 57" LONG

SRR TR -—

316" RAD. &*

2-Tihe"

CHAIR -

TABLE

16" HIGH x 28° WIDE x 48" LONG

508" (BOTH ENDS'I‘_"‘I"“f 1=114*

ALL MORTISES

-

I
i o b
1-112" (9 REQD) |
7IB" [TYPICAL)Iy— A L L
RAIL DETAILS
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2 I +
Jl

REAR LEG DETAIL

i i £ -I_'?*l i

116" SHOULDER ON ALL 4 SIDES OF Tsmm_j
SEAT SUPPORT DETAIL

12" 1= L I:i"'-T-T
| e s = |

L 316" sHOULDER ON ALL 4 SIDES W’M
BENCH SEAT CENTER SUPPORT DETAIL

314"-DiA, x /8" DEEP
MORTISE (8 REQD)

DETAIL &



PM'’s Master Craftsman shows
different techniques for
joining furniture legs

to rails—an important

step in nearly all

furniture making.

Siip ralls into open mortises cut In
the leg. Ralls fit together with edge-lap
Joints. Assemble the parts with glue oniy.

TEXT AND PHOTOS '
BY ROSARIO CAPOTOSTO

early all furniture—chairs, tables,
desks, beds, benches—features
some form of leg-to-rail construction.
This basic design concept provides a
practical method for joining fumiture
legs to create a sturdy structural sup-
port for a chair seat or tabletop. There is
a wide variety of joints used to attach
furniture legs to rails (often referred to
as aprons). Shown here are 10 of the
most commonly used and effective
ones. The type of joint used for a
particular project depends on several
factors, including the strength regquire-
ment of tha joint, leg shape, the appear-
ance of the finished joint, type of wood-
working tools available and the amount
of time and effort you wish to spend.
As with all woodworking joints, cut
leg-to-rail joints so the components. fit
together snugly. Light tapping with a
hammer should close the joint.

To ensure accuracy, use
table saw tenoning attach-
ment to cut open mortise
Joints in legs.




JOIN LEGS TO RAILS

Open Mortise-And-Tenon Joint
With Edge-Lap Rails

Finished leg-to-rail joints usually hide their construction
method, leaving only a single glue line visible. But, as a
design element, it's often desirable to make a joint that
shows each component to reveal how the joint is construct-
ed. One example of such an exposed joint is shown here.

Cut the open martise-and-tenan joint with edge-lap rails
on the table saw. Form stopped recesses on the leg sides
using a jointer (see PM's Guide To Using The Jointer, page
100, Feb. "85).

First, mill the leg stock square. The leg shown measures
24y ® 2Y4 in. Cut the rails fram 4/4 stock {actual finished
dimension: "ie in. thick). Next, cut the recesses on the sides
of each leg using a jointer. Then, move to the table saw and
cut the open mortises in the top end of each leg as shown in
the color photo on the facing page.

Outline the mortise locations on each leg using a pencil.
Note that the mortise depth must equal the rail width. Then,
clamp the leg into the tenoning attachment and cut the
mortises. Use a dado blade to cut the mortises if yours cuts
deep enough to accept the rails. If not, use a regular saw
blade and make repetitive cuts to form the mortise.

Next, notch the rails to make edge-lap joints. Cut the
notches using a dado blade on the table or radial-arm saw.
Be certain that the notch width equals the rail thickness and
that the notch depth is exactly half of the rail width. For

Dowel-Reinforced Butt Joint

Ready for assembly: An open mortise-and-tenon |oint with
edge-lap rails. Note how ralls are cut onlyhalfw:il- through.

example, for a “ie-in.-thick % 4-in.-wide rail, cut the edge-
lap notch /i in. wide * 2 in. deep. The rail ends can extend
from the legs slightly or be sanded flush, as desired. Apply
glue sparingly to all parts and make sure you clamp the legs
to the rails square.

Easy-to-make dowel reinforced joints
are commonly used in lightwelght rail-
to-leg construction. To provide greater
strength and stability, always glue and
screw comer blocks to the backside of
the rails. Steel bracket corner supports,
which are available at hardware stores,
also could be used.

Start by boring dowel holes in the rail
ends to accept Ye-in-dia, * 2-in. hard-
wiood dowel pins. Use a drill guide for
perpandicular holes and uniform depth.
Bore holes about /% in. deeper than half
the dowel pin length, or 1% in.

Transfer the dowel hole locations in rall to
the leg using dowel centers. Board clamped

to leg keeps rall aligned property.

POPULAR MECHANICS ® MARCH 19685

Mext, transfer the dowel hole loca-
tions 1o the legs using dowel centers, as
shown. Then, bore the legs o accept
the dowel pins. Be certain to use spiral-
grooved or fluted dowel pins, not just
sections of dowel.

Mow apply glue sparingly to the walls
of the rail holes and tap in the dowels
using a soft-faced mallet. Also, spread a
thin layer of glue on the rail ends and to
the leg holes.

Tap the rails onto the legs and clamp
the assembly square. Then, mount the
comer blocks.

Use the dowel center marks as guides to

bore the ieg
drill guide to ensure perpendicular holes.

dowel pin holes. Again, use the

Bore dowel pin holes In the rall end using a
drill gulde. Clamp long boards to the rall to
provide support for the guide’s base.

First glue the dowel pins inta the ralls, then
glue the raiis to the Giue corner blocks
In place for additi strength.

115



Notched Rall Seat

This is one of the simplest, yet stron-
gest, leg-to-rail joints you can make.
The secret to the notched rail seat is
that the leg really is made from threa
pieces—even though the finished leg
will appear to have been milled from
solid stock.

First, cut three identical boards for
each leg. Next, glue two of the boards
together using dowel pins, as shown, 1o
keep the pieces aligned. Repeat this for
each leq. Then, move to tha table saw to
notch the two-board assemblies. Make
the first cut as deep as the rail is wide.
It's necessary to cut two legs with the
fence on the left side of the blade and
two with the fence on the right side.
This will ensure that when the third
board is glued in place, all undercut saw
kerfs will be hidden and the glue joints
in each leg will all face in the sama

Al'mrtm mhwebeenmude
mngarly:mﬁew-
nerl..lu'the gauge to control the leg.

direction and be lgast conspicuous.
Now use the miter gauge to crosscut
each leg end, as shown, to form the
right-angle notch that accommodates
the rails. Finally, glue the third board to
the leg using dowel pins for alignment.

Next, join the rails into a frame using
simple butt joints. Then, glue and screw
the rails to the legs. Now you should set
the assembly on a flat surface until the
glue dries. You must be certain that the

legs are square.

Hmmad'!auﬂrdhnlrd the leg using
giue and dowel pins. This will form a
notched seat for mounting the ralls.

Execute a stopped cut to establish the

depth
of the notched rall seat. Keep a firm grip of

Dovetail Dado

Cut precise dovetail joints quickly
and easily using a router fitted with a
Yein. dovetail bit. To ensure safe, accu-
rate cuts, attach a simple jig to the
router, as shown. The L-shaped jig
screws easily to the underside of the
router base.

Slotted holes permit adjusting the jig
in and out without removing it. Since
dovetails must be routed in a single
pass, use a carbide steel-tipped bit.
Advance the router into the work with
slow, steady pressure.

First, adjust the jig to rout the dove-
tail dado (socket) in the legs. Clamp a
stop block to the leg to control the
length of the dado. The dado length
equals rail width, Next, reposition the
jig to rout the dovetail on the rail ends.
MNote that it's necessary to clamp scrap
boards alongside the rail to provide a
broader surface for the router to ride on.
Also, tack-nail Ye-in.-thick wood strips
to the rail edges to prevent splintering
the workpiece.

Finally, apply glue sparingly to all
mating surfaces and tap the rails into
the dadoes using a soft-faced mallet.

11

even

pressure. Clamp a stop
[out of view] to control the dado length.
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Rail To Round

Joining rails to round legs with dowel
pins can be pretty tricky. The dowel pin
holes must be perpendicular to the
curved leg surface and the holes on one
side of the leg must be perpendicular to
the holes on the other side. The secret is
to bore the dowel pin holes beforg
tuming the leg.

First, cut the legs and rails to size.
Next, bore the dowel pin holes using a
drill guide as shown for the dowel
reinforced butt joint on page 115.

Then, contour the rail ends to match
the round leg. Use a band saw to obtain
the rough shape, then finish-shape the
rail ends using a drum sander chucked
in a drill press, Choose a drum sander
that is equal in diameter to the desired
leg diamater.

Now, turn the leg on a lathe. Be
certain that the leg end with the dowel

Leg: Dowel-Reinforced Joint

holes is the same diameter as the drum
sander to ensure a tight fit between the
rails and legs. A tight fit between
COMpONents ensures a strong joint.
Apply glue to the walls of the holes in

Now tum legs on a lathe. Prebored holes
save time, ensure accuracy. Turn leg end to
match precisely the rall’s contour.

the rail and tap in the dowel pins using
a soft-faced mallet. Then, spread glue
on the rail end and in the leg dowel pin
holes. Tap the rails onto the legs and

clamp the parts square.

Rail To Round Leg:
Open Mortise Joint

This joint isn’t as difficult to make as
the technique described above using
dowel pins, but once again, the secret
lies in preparing the stock before turn-
ing on a latha.

Cut the legs and rails to size. Note
that tha rails are simply cut square and
inserted into the mortises as snub ten-
ons. Form the open mortises on the legs
using a dado blade in a table saw. The
width of the dado must equal the rail
thickness and the dado length must
equal the rail width. Clamp a stop block
to the saw fence to ensure that the
mortises are the same length. Then,
square up the mortises using a sharp
chisal.

Next, glue blocks into the mortises
temporarily to permit turning the lag on
a lathe. Apply just two small drops of
glue for each block. After turning the
leg, pry out the blocks and clean the
mortisas with a chisal.

Now, glue the rails into the mortises,
setting them right by clamping the
pieces square.

{Flease turn to page 128)
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Rall ends are cut square to form snub tenons.
Glue and clamp the ralis to the legs. Check

for squareness before the glue dries.
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EASY-TO-
BUILD

KITCHEN
COMPANIONS

Put together any one of these pine
kitchen aids in a few hours—or build
a matching set in a weekend.

BY GENE AND KATIE HAMILTON
AND STEVE WOLGEMUTH

«-:-'ﬂw e i

T
e

L
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UTENSIL AND SPICE RACK
Any cook will appreciate this conve-
nient rack that stores frequently used
spices along with kitchen utensils.
Made of lattice and ¥s-in.-thick pine
stock, our handy countertop rack is an

Begin construction by ripping the
corner posts and the front, back and
sides of the top from the Ya-in. stock.
Rip all slats from '/s-in.-thick lattice, or
cut themn from %+-in. pine stock.

Check the thickness of your slats,
then cut grooves in the corner posts and
the front and back pieces of the top
assambly to receive the slats. The side
pieces do not get a groove. Cut all the
slat pieces to length. Sand all parts
before beginning assembly.

To help assure slat alignment, put
masking tape alongside all grooves and
mark the slat spacing on the tape. First,
assamble the ends of the rack by gluing
and clamping the side slats into the
comer post grooves. Check alignment
and allow the glue to dry.

Cut front, back and side top pieces to
length and miter the ends. Assemble
the top by gluing the short slats in the
front piece first, then attach the back
piece. Glue the two sides (Part B) to the
front and back and clamp at the corners.
Then complete assembly of the rack
base by gluing the long front and back
slats to the end assemblies. Clamp,
check for square and let dry.

Cut the bottomn and spice tray parts
from ‘/s-in. plywood. Assemble with
glue and %-in. brads. Glue the four
bottom supports to the inside surface of
the lower slats of the rack, positioned /s
in. balow the top edges. Cut comer
notches in the bottom to clear corner
posts. Slide the bottom and tray assem-
bly into the rack and glue in place.

Install the lower grid parts with glue,
checking to see that the alignment of
the lower grid is the same as the top
grid, so that utensils will stand upright.
Glue and nail the top assembly to the
corner posts using 4d finishing nails.
Prebore pilot holes and set and fill the
nail heads.

We finished the rack in natural color
with sevaral coats of oil finish. If you
plan to stain the rack, do that before you
install the top. Keep stain or finish away
from the ends of the cormer posts and
lower corners of the top so glue will
adhere, then touch up later.

) WEEICEND) '

114° SPACE

MATERIALS LIST—UTENSIL AND SPICE RACK

e and description (use)

X % x 14%" pine (top froncback)
®x W X B%" pine (top side)

® % % 12%" pine (long top slat)
® Yy % 534" pine (short top slat)
® Iy x 514" pine (cormer post)

® W % 5%" pine (side siat)

bW ¥ A4 x 1347 pine (front/back siat)
L 3 g % 13%: " pine (lowergridlong slat)
La » T ¥ 67 pine (lower grid short siat)
Y ® 8 ¥ 13%" pine (bottom)

““Hawwunwrs
wﬁﬂﬂﬂ#ﬁuhhf
EEFFFEFR

% e - ot T, ' ¥

Mark corner posts and mitered top plecesto  Glue and
estabiish slat positions, then glue and clamp
the assemblies. checking for square.

K 1
1

2
Zz

sc.; Carpenter’s glus, 120- and 220-grit sandpa-
por, %" brads, 4d finishing nails, stain and/or ol

15
1a*" 114" 318"

DETAL 2

Y x 3% % 12% " plywood [spicatraytop)
:l:l;; 2% ¥ 3% plywood (spice tray
Y X 2% ¥ 127 plywood (spice tray
back)

Ya ¥ Y x 12%" pine (frontback bot-
Lom support)
L x L4 x 514" pine (side bottom suppart)
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ig"

-+ o ,
i
18" 1/4* 3/8° jig= 114" 318"
DETAIL 1 DETAIL 2

114"

COOKBOOK RACK ‘ , : i

Our cookbook holder, with its slide-out _ ' . 8 : B 4

shelf, is a handy addition to any cook’s F e
kitchen. Begin by cutting corner posts, o t el - DETAIL 3

rails and shelf edge to the size in the
materials list from %a-in. stock. Rip
lattice into Ys-in. strips and cut the shelf

114"

i

from ‘/e-in. plywood.

Check lattice thickness before cutting DETAIL 4
grooves, and adjust your cut for a snug -
fit. Cut a slightly oversized groove in
the shelf guides. Miter the ends of the
side rails and cormer posts.

Assemble the ends first, using scraps
as slat spacers. Glue the top slat into the
grooves of the side top rails, then glue MATERIALS LIST—COOKBOOK RACK
the rails to the side assemblies and :‘T H:_ %ﬁzz,p;ﬁ“mipﬁm :l.lll]' : 1 ; I: " I'J‘r x ;E‘pmg i:t'ga‘::uppun]
clamp together, X34 & " pine (cormer post Ve ox lg x pine (s

Join the two ends by gluing theback € | 7 x 7 x 11 pine ack ral) | K 2 A'E ¥ x 5% pine (shelf guide)
rail and slats into one side, then addthe D 1 E: * ;: : éb;_pmeiﬁq;l::]un} h é :L':u : ::'n ; E";F. {=halfl stop)
other side. Install the front rail with E i< oo mﬂ’ﬁ."{‘m proll Misc.: cnupq:w's :Jua.ltlz'n- Ly zﬁ-:?ﬁ“;f:ypa-
glue and one 4d finishing nail at each © 1 %% x % ® 10"%" pine (shelf edge) per, 4d fnishing nails, clear polyurethane var

H 1 % % 6% x 10%" plywood (shell) nish, %" dia. brass pull, 5" No. 2 fh scrows.

end. Glue on the shelf guides and test
the fit of the sheif.

Cut the bottom slat supports and glue
and clamp in place. Then, cut the bot-
tom slats, notching the corners of the
| raar slat to clear the corner posts. Glue
| and clamp in place. Center the shelf
| edge on the shelf plywood and glue in
place. Now you should slide in the shelf,
then glue the stop in position from
below the shelf and secure with '/=in.
No. 2 fh screws.

We finished our book rack with two
coats of clear satin polyurethane, and
mounted a8 small brass pull centered on rear floor siat to fit around the corner posts.
the shelf edge. Gilue remaining floor slats in place.

10-142*

=

. SERVING TRAY

~ et i :
| < Ny
=4 : <3 34" 3142123118

%,,.r
11233 % 22-114* 211254 2-11220-42-112%

PINE [2 REQID )

END GRID DETAIL 4"
2=3x11-1116" i*
PINE |2 RECD)

SERVING TRAY

Drinks and eats fit handily in this serv-
ing tray with its removable nine-com-
partment holder for glasses. Begin by
cutting tray sides and ends from "/zin.-
thick pine stock. Rip grid pieces from
¥e-in. stock and cut 1o length.

Set up your saw with the dado head
to make a Vs X Ye-in.-deep rabbet in the
inside lower edge of the tray sides and
ends for the bottom. Reset dado head to
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a Yz-in. width and cut rabbets in the
ends of the sides for corner joints.
Use a router with a "s-in. straight hit
to cut the stopped dados in the upper
inside edge of the sides for the grid
dowels, as shown in the drawing.
Lay out the position of the handle

WEEIKEND), |

cutouts on the tray ends and bore 1-in.
holes to form the ends of the cutouts.
Remove the wood between the holes
with a jigsaw. Wrap abrasive paper
around a dowel to smooth the cutouts
and round the edges.

Aszemble the tray frame with glue

FOLDING TABLE

Our pine table is easy to stow away, yet
unfolds to provide an ample 5-ft. work
surface. If you wish, you can mount two
screw eyes on its underside so it can
hang from the back of a closet door.
Purchase the pine-strip top ready-made
or edge-glue and clamp up lengths of
pine, then trim the top to size.

Cut the legs and stretchers from pine
baluster stock and the slats from lattice.
We specify a «-in. groove, but check
the thickness of the lattice and adjust
this groove for a snug fit.

The length of the stretcher includes g

the %z ¥ Y/e-in. tenon at both ends. The
tenon is not in the center of the stretch-
er but offset '/ in. from one side. Cut
grooves in stretchers and legs to align
with tenons. Use a chisel to square the
end of the leg slot.

Assemble the legs by first gluing a
slat into the groove in the stretcher.
Then, using a piece of '/+in. scrap as a
spacer, glue the other four slats into one
leg. Next, glue on the other leg. Clamp
the assembly until dry.

Radius the table edge with a router
and Y+-in. rounding-over bit. Cut hinges
to size and install the legs and leg
suppons (Stanley No. CD 1956). Finish
with two coats of clear polyurethane.

Glue middle half-lap joints together, then
glue half-lap joints In outer frame to grid

assembly. Clamp and let,dry.

LEG

1-5/1&x 1514

29"

PINE [4 RECQHD |
T

SLAT

104 = 1-112

x11-314"

PIMNE

[5 REQD.)

TOP=3/4x 18 % 60"
e G_II.L.EDUP‘FNETOF

L

2506* PE==

and 1-in. brads. Check the measure-
ments of the bottom, cut it to fit, then
glue and nail in place. Set the brad
heads and fill the holes with wood filler.
Sand with 120-grit abrasive paper,
rounding all sharp edges slightly.

Cut the dados in the grid parts for
their half-lap joints in groups. Set the
dado head for a Ywin.-deep * ¥s-in.-
wide cut and test it on a piece of scrap.
Clamp four grid parts together and cut
the dados 3% in. from each end as
shown. The inner grid parts have the
same size rabbets cut at their ends.

Miter the ends of the outer grid parts
to form the frame. Test the fit of the grid
parts, then glue and clamp. When the
glue has dried, sand the grid. Drill Ys-
in.-dia. holes in the sides to accept the
support dowels, The dowels pass
through the joint to strengthen it.

We applied polyurethane varnish and
covered the tray bottom with a thin
sheet of self-adhesive cork.

- e o
~._ 105067 1
"~

LAT
104 |-102 % 143787
PINE (5 REQD )
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POT RACK

Our pot and pan hanger offers conve-
nient storage and adds a decorative
touch to your kitchen. Begin by ripping
the three vertical pieces to width, then
cut them to length a little long so you
can trim them after assembly. Cut the
slats to length from lattice stock. Sand
all the parts lightly and bore V/+-in.-dia.
mounting heles in both long suppeorts.

Assemble the rack with %s-in. brads
and glue, as shown in the photo. Begin
with the top slat 1% in. from the top of
the end supports and flush with the top
of the middle support. Using a piece of
Yz-in. scrap as a spacer, mount the rest
of the slats, keeping them sguare with
the supports. Trim the supports flush
with the bottom of the last slat. Set brad
heads, fill and sand smooth with 220-
coats of polyurethane.

Pot hooks are formed from 'e-in
brass rod, available at most hardware
stores, bent into S-hooks. To hang the
rack, screw into wall studs, or use
plastic wall anchors.

POT RACK
112 x1-1/8"
Y 1Mx1-18"

SLAT—1)4 % |-1/8% 40"

PINE [18 REQD | PINE

Place '+-In. scrap between slats for even
spac and secure slats with glue and *e-in.
brads. slats square with the supports.

SHORT SUPPORT
2% 1-108 x 28-3/4"

LONG SUPPORT
112 % 1-1/18x 30°
PINE (2 REQID.|

a 1-in. dowel to
form the large curve, and around a 'f«-in.
dowel to form the small curve on pot hook.

This wall-mounted pine mug rack is an
easy project for the first-time wood-
worker, The project requires minimal
cutting and goes together quickly.

Cut the slats to length from pine
lartice stock, and make the wvertical
supports using pine window trim part-
ing stop, available at most lumber-
yards. Bore a Vs-in.-dia. mounting hole
in the tops of the outside support
pieces. Sand the rack parts and mug
pegs with 120-grit abrasive paper.

Place the supports on a flat surface.
With glue and %sin. brads, attach the
top slat to back outside supports 1%/ in.
from the top, and flush with the tops of
all center supports. Make sure the slat
is square to the supports before con-
tinuing. Use Y2 in.-thick scrap as a
spacer and attach the rest of the slats.
Make sure you don’t nail where a mug
peg will be located.

Mark the peg locations as shown in

MUG RACK
= A e
aan ] VATHOWE o liase 118X 210127
i fsra= | PINE 8 RECD |

102 % 3id % 12-112"
PINE |4 REQD|

1sie 23047 234°
LOMG SUPPORT 112 x 3042 :rm'
107 % 34 % 13-1714°
PINE [ZREQD.}  f1g 5 p-1 18
SLAT |GLLUED MLIG
TO VERTICAL) e

the drawing, then bore /:-in.-dia. holes
through these marks. Glue the pegs in
place. You can buy mug pegs at most
well-stocked lumber yards.

We finished the rack with several
coats of polyurethane, sanding lightly
between coats. Hang the rack by driv-
ing screws through the mounting holes
and into the wall studs. If the holes
don't align with studs use wall anchors
to mount the rack. ™

I
Use a plece of ':-in.-thick scrap as a spacer
mmmmmﬁvmm

holes, as
to the
rack surface. Glue and tap pegs in place,

Bore snug-fitting '/r-In.-dia.
shown In the drawing.
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VANTAGE.
THE TASTE OF SUCCESS.

e

Creat Taste
with Low Tar
That'’s Success!




Sector-and-pnion Briges and Stratton Lono-tone wuffler for

steering for easy turning Throttle lever engne with solid-state Replaceable dry-type quier operation.
and positroe control. Tight convesrently located on wominion for plentv ol air cleaner for extended
27-ch turmng radius, the pedestal for easy reliable power, engine life,
conrrol of engine speed.

S-speed shift-on-the-go
gear fransmssion wih
derented control for
smooth operation.

Separace clurch and
brake pedals for easy-to-

: Hinged mower chute for
use automotive-type SN @  quick installation
aperation ar f of baggeng attachment.
smiooth starting

on hills,

Oprronal 645-bushe! bageing
system for efficient
collection of grass and
legpes. {Ovher atrachments

Sd-mnch solid-steel fmm.e Deepeconronred 30-mch

Jor strengeh and mower with adjusiable include a 38-tnch front
durabiliiy cuttong heghts of 1 1o 344 Band-on-axle brake for blade, a 500-pound-capacity
o inches and a 12-inch gurck, reliable siops and dumpcart, a 30-inch
Two-position foorrests operang for clean bagging secire parking. motinted thatcher and a
for comfortable operanion. or uniform discharge. 19-bushel lawn sweeper.)

When John Deere builds an economy rider,
only the price is stripped down.

If you want to buy an economy rider, but you don’t want to settle for
economy features, John Deere offers three lower-priced riding mowers with
traditional John Deere quality. The 8-hp R70. The 8-hp electric-start R72.
And the new electric-start R92 with a high-torque 11-hp engine.

Each comes with a set of features you won’t find on competitive riders.
And each is now backed by a 2-year John Deere limited warranty.

So if you want to save on a riding mower, but you don’t want to sacrifice
comfort, convenience, performance or reliability, take a look at the R-Series
riders at your nearby John Deere dealer. Because if you can afford a riding
mower, you can now afford the best.

For more information or the name of the dealer nearest you, call

800-447-9126 toll free (in Illinois, call 1-800-322-6796). Or write John Deere,
Dept. 59, Mnline [llinois 61265.

L Nothmg Runs Like a Deere

“00 days same as cash”when you use your John Deere credit card. Apply for yours today.



ENGLISH GARDEN FURNITURE

{Continued from page 112}

back of the armrest, and the mortise on
the bottom that receives the front leg.
Cut the tenon with a backsaw, as
shown, and the mortise like others
explained earlier. Once again, it is bet-
ter to cut both a little tight, then trim to
a snug fit with a chisel. Use a router
with a ¥is-in. rounding-over bit to easa
the edges of the armrest pieces.

Assembly

We chose a specially formulated ma-
rine epoxy for gluing this furniture
together. The Wast System Epoxy,
made by Gougeon Bros., Box X908, Bay
City, Mich. 48707, was developed for
boat building and is not only extremealy
strong, but also is waterproof and does
not require clamping or extremely
warm temperatures to cure. Instruc-
tions for mixing come with the product.

Since teak is, by nature, an extremely
oily wood, it is necessary to remove
surface oil for good glue adhesion. Im-
mediately before gluing any joint, wipe
mating parts with acetone and let dry.
Begin assembly by joining the legs,
stretchers, support rails and arm rests.
Apply epoxy and use bar clamps to
draw the joints tight. leave the clamps
on to maintain alignment even though
the glue does not require them. Check
each assembly for square. Let all as-

semblies dry for at least 24 hours.

With a dado blade in a table saw,
plough a % x %s-in. groove in one edge
of each back rail to receive the back
slats. Then, cut the spacers between the
slats to size.

Presand all the slats and rails with
120-, followed by 220-grit sandpaper.
Then, run a thin line of glue in one rail
groove. Begin with a spacer at one end
and alternate slats and spacers until
you reach the other end. Then, glue the
opposite rail and spacers into place, and
check for sgquare. Next, join the inter-
mediate bench seat supports to the
front and rear seat rails.

After the side, back and bench seat
assemblies have all properly cured, pro-
ceed with the final assembly. Apply
glue to the joints and slide the back
assembly and front rail into their re-
gpective mortises in the side assem-
blies. Position the other side over their
matching tenons and bring the joints
tight with clamps. Check for square.
Note: On the bench you must add an
additional seat support rail, (Pant K).
Attach this to the rear legs with two
brass screws at each end.

Next, prepars the seat slats for instal-
lation, Prebore “ein.-dia. screw pilot
holes in the slats first, then bore a Y&
in.-dia. ® e-in.-deep hole over each
pilot hole. These will be plugged after
the slats are in place. To make the
plugs, use a "fz-in.-dia. plug cutter in the

Cut Vr-In.-dia. wood plugs to cover seat slat
screwheads. Glue plugs in place and once
glue is dry, cut off waste with dovetall sana.
Use chisel to pare plugs flush.

n assembly of tabletop by glulng top
siats into one end rail. Then glue opposite
end rall In place, followed by both side rails.
Checlc assembly for square; let dry.

POPULAR MECHANICS & MARCH 1985

drill press. They should be cut at least
5fe in. long.

Bore matching pilot holes in the
frame parts below, and attach the seat
slats, as shown, beginning at the front
of the chair or bench. Use *s-in.-thick
wood scraps for alignment spacers.
Glue the teak plugs in place so their
grain runs parallel to that of the seat
slats. After the glue has dried, cut off
the plugs with a dovetail saw and pare
flush with a sharp chisel.

Table construction

The techniques used in building the
table are basically the same as those
used for the bench and chairs. Cut the
stock to size, then lay out and cut all
mortises and tenons.

To assemble the table frame, begin
by gluing the aprons to the legs. Then,
glue the tahle top slats into one end rail.
Glue the opposite end rail and side rails
in place. Draw tight with bar clamps.
Once both assemblies are cured, join
with the tabletop fasteners as shown.

Because teak is an extremely oily and
dense wood, it is noted for its remark-
able resistance to rot. If you desire, the
furniture can be left unfinished with no
adverse effects and will, over time,
weather to an attractive silver gray
color. However, to best bring out the
beauty of the wood and reveal the
varied shades of grain, we applied two
coats of Watco Teak oil.

Cut all tenons on tabletop slats to size using
dado blade In table saw. Then, cut tenon
shoulders on band saw with stop block
clamped In place to ensure identical cuts.

’CFT-_ 1.‘

r-'

Mortise the tabletop fasteners Into the top
edges of the apron boards by borlng Ys-in.-
dia, holes, ‘e In. deep. S5crew each In place

with a ¥e-in. No. 8 fh screw.

Turn tabletop and base upside down and

center base on top. Bore screw pilot holes
Into rails using fasteners as guides. Attach

top by screwling fasteners In place.
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1 RV SERVICES |
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THUNDER BOATS

{Continuag fmim page 91

that pass through a chamber tuned to
make use of return pressure waves.
These waves assist scavenging and
increase the fuel charge volume.

You can’t buy a Formula One engine
at a dealership or even through Evin-
rude or Johnson. The sole agent in the
United States for this exotic hardware is
a company in Central Florida called
Second Effort. They also are the only
source of replacement parts.

You'll need more than the $22.000
for the hardware. You'll also need cer-
tain qualifications. Before you can walk
out with an engine, you'll have to prove
your participation and experience in
International Formula One racing.

The engine alone won't do you much
good without a propeller. The props are
made of stainless steel that is specially
heat treated to get the molecules to
imterlock as tightly as possible. This
process minimizes a prop blade shear-
ing off at the hub. At 8,000+ rpm, the
vibration is so violent that it can take the
lower unit right off.

The boats used in Formula One rac-
ing are called tunnel boats becausa they
actually ride on a cushion of air that is
captured in a tunnel extending the full
length of the hull. Walls of the tunnel
are formed by two sponsons or pon-
toons, one on each side of the cockpit.
The shape of the tunnel roof is critical in
distribution of lift. The shape of the
pontoons affects turning characteris-
lics, drag and general stability.

The tunnel design has overcome one
of the major barriers to 100-mph-plus
speeds in outboard racing—speed sti-
fling drag of the lower drive unit
through the water. This factor prevent-
ed boats with four 100-hp engines hung

Formula One boats can whip around
at 90 mph with cornering forces up to
sometimes with upsetting resuits,

on the transom from achieving single-
engine Formula One speeds—up to 150
mph in the straights. Tunnel boats lift
up the lower drive unit so only half the
lower unit is in the water. This gives
minimum drag. The boats literally fly.

Tunnel-boat construction in this era
of space age materials is of wood.
Fibarglass can’t stand up to the tremen-
dous stresses imposed by racing (up to
100g's on the transom in a 90 mph
turn). Wood gives the greatest strength
for its weight in this application and it
has the right amount of flex. Fiberglass
is used for the streamlined cowling.

The boats weigh about 375 pounds
and are 17- to 20-feet long. The price
tag for one of these handbuilt beauties
is $16,000 o $20,000, less engine.

CAITBCWRD
MOITOR

~clEAveR| |

Anatomy Of A Formula One Boat

DETAC HARLE BRAVE
REAR BODUWORK DETACHABLE  cinie ANTITOROUE
FLIEL-FLOW | mAstER  FRONT BODYWORK BREAK AWAY
CONTROL WALVE | CoArerd R e : STEERING
3 5.LITER WA j

PROPELLER | | | s STRINGERS
g I | FUELLINE
FERCBAR o | | FUIEL FILTER High-tech tunnel boats use
TRANSOM | J Il FUEL PLIMF wood construction with fiber-
SUNGMOUNTING S0 | HYDRAULCTRIMPUMP glags streamline cowling.
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A LOT OF
CAPTAINS OF INDUSTRY
STARTED OUT AS

How can you get the experience you
need to succeed in business’

These top executives started out as Army
officers. Right out of college, they were given
the kind L:Fre*;ponmblhty most people in civil-
ian life work ‘!,-’LEII'S for.

If you begin your future as an Army
officer, you coul§ further your career plans.

How do you become an Army officer? A
great way to get the training you need is Army
ROTC.This is a college program that will teach

Earl G. Graves, Editor & Publisher
Black Enterprise Magazine

SECOND LIEUTENANTS.

you leadership and management skills, and
train you to handle real challenges.

u want to prepare for a pmmlsmg
future in business, begin your future as an
officer, with Army ROTC. You too might me
up a captain of industry!

For more information, write Army

ROTC, Dept. NI, PO. Box 9000, Cllfmn NJ.

05’ ARMY ROTC.
BE ALLYOU CAN BE.

Walter F. Williams, President & Chief
Operating Officer Bethlehem Steel Corp.

John GG. Breen, Chairman, President & CEO
Sherwin-Williams Company



JOINING LEGS (Continued from page 128)

Blind Mortise With
Mitered Tenons

Blind mortise-and-tenon joints are often
used when the rail connects near the
cantar of a leg. Blind mortise joints are
stronger and sturdier than open mor-
tises because the tenon is fully enclosed
and the rail has four shoulders bearing

against the leg, not just two,

First, form the blind mortises by
boring a series of overlapping holes.
Clean out the mortises with a sharp
chisel. Next, move to the table saw to
cut the tenons on the rail ends. Make
the initial cuts to establish the four
shoulders of each tenon.

Then, clamp the rail upright to the

Form blind mortises by boring a serles of
overlapping holes. Brad-point bit keeps the
bit from sliding Into the adjacent hole.

Cut face cheeks with homemade tenoning
E MNall three boards together; middie

and fence must be same thickness.

Use the miter gauge to make the Initial cuts
to establish the four tenon shoulders. Note
the stop block clamped to the saw fence.

miter gauge and trim the edge cheeks.
Cut the wide face cheeks using a home-
made table saw tenoning jig, as shown
in the photograph.

Mow, round the tenon corners with a
chisel to fit the mortises. Finally, mitar
the tenons with the saw blade tilted 45°.
Cut each tenon about Y/is in. short to

create a glue pockat.

Round the tenons with a
the blind mortises. A
sszential for a successful |

sharp chisel to fit
fitting tenon s

Blind mortise joint with mitered tenons ks
ready for assembily. Fully enclosed tenons
create a strong. sturdy joint.

Bed Rail Fasteners

Here's a quick method for joining bed
rails to bed posts using metal fasteners.
The fasteners allow the bed to be
knocked down, transported and reas-
sambled sasily. Fasteners are available
at hardware stores and from mail order
hardware companies.

Start by mortising the rail ends to
accept the two-hook rail plates. Cut the
mortises using a router fitted with a
guide bushing and a '/z-in. straight bit.
Make a platform jig, as shown, to sup-
port the router and to provide a track for
the bushing to ride in. Attach stop
blecks to the jig to accurately control the
mortise length.

MNext, mortise the bed posts to accept
the slotted post plates. Note that the
post mortises are cut in two steps. First,
rout the mortise that accommodates the
plate. Then, make two smaller, deaper
plunge cuts to accept the hooks of the
rail posts. Be certain that all rail and
post plates mount flush to their respec-
tive parts in order to create a tight,
strong joint. ™

130

Make two short, deep plunge cuts In the
post mortlses to accept the rall plate hooks.
L-mlpedqmdeunmuurmntrnhm

After routing the mortises, attach the fas-

teners to thelr respective parts. Completed
bedrlllksrwnlnt!thlcqunmd.
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Quitﬂ simply, PASSPORT is the
smallest superheterodvne radar
detector ever made —only ¥ ' tall,
23" wide, and 42" long. It fits your
pocket as easily as a cassette tape.

SMD Technology

This miniaturization is possible
only with SMDs (Surface Mounted
Devices), micro-electronics com-
mon in satellites but unprecedented
in radar detectors. In fact, PASSPORT
is so new the magazine testers
haven't even had a chance to select
their superlatives.

Press Release

When the magazines do catch
up, they'll report excellent per-
formance. More than early warning,
PASSPORT also provides a precise
measure of radar range. Simply turn
PASSPORT on and set the volume
level. At radar contact, the alert lamp
lights and the variable-pulse audio
begins a slow warning: “beep” for
X band radar, “brap" for K band.
Simultaneously a bar graph of

PASSPORT &5 about the size of a cassefte tape

Small

At last, pocket-size radar protection.
New PASSPORT can go with you anywhere.

Hewlett-Packard LEDs shows signal
strength. A photocell even adjusts
the alert brightness to the light level
in your car.

FPASSPORT comtes with a firfed leather case

Behind the Wheel

As you get closer, the pulse
quickens and the bar graph
lengthens. And if vou should want
to defeat the audio warning during
a long radar encounter, a special
“mute’’ switch allows you to defeat
the audio, vet leave PASSPORT fully
armed for the next encounter. You
get the complete radar picture,

Upwardly Mobile

You can take PASSPORT any-
where: on an aimplane to another
city, or to work 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

noticing. And PASSPORT comes
complete with a visor clip, wind-
shield mount, straight cord, coiled
cord —even a leather travel case.
And we back PASSPORT with a full
one vear limited warranty.

Order Today

Try a PASSPORT in your poc-
ket. Call us toll free, When vour
PASSPORT arrives, take the first 30
days as a test. If you're not com-
pletely satisfied, return it and we'll
refund vour purchase and your
mailing costs. You can't lose.

Call Toll Free 800-543-1608
In Ohio Call 800-582-2696
P

. M

$295 (OH res. add $16.23 tax)
Pocket-Size Radar Protection

Cincinnati Microwave
Department 100-068-C03
One Microwave Plaza
Cincinnati, Ohio 45296-0100

PASSPORT

RADAR-RECEIVER
e —

© Y Cincinnai Microwsng, Ing



GREAT MOVES
{Comtinued from page 103}

factories to be towed to their destina-
tion. The area was then drained and the
buildings set and prepared for full oper-
ation within two waeks,

The trip from Japan to Brazil took

three months. Each 30,000-metric-ton
factory (both were about three city
blocks long) was towed by a 20,000-hp
Dutch supertug, with help from three
standard seagoing tugs for each barge.
The concrete and steel construction
had to set 15 feet above the water in
calm seas, The factory barges had no
rudders, so the tugs did the steering.

Around the comer

While the Jari pulp mill move ranks
as the world's biggest long-distance
haul on record, the transporting of the
eight-story Indiana Bell headguarters
one block in 1830 ranks as the grandad-
dy of America’s major moves.

The phone company decided to erect
a new headquarters in 1929, But, the
existing eight-story building would also
continue being used. It would be moved
around the corner from its New York
Street location in Indianapolis to the
more prestigious Meridian Street. The
11,000-ton building was moved with
such precision that it was occupied and

used during the 29-day operation.
Flexible gas, water and sewage lines
were attached to the structure like um-
bilical chords. Electric and phone lines
ware given extra slack. A concrete slab
was poured under the area to be tra-
versed. Heavy timbers and railroad ties
were laid in the concrete. After reinforc-
ing the building supports, 4,000 steel
rollers were placed under the steel |-
beams attached to sach column.

A steamn engine using a pulley systam
supplied some of the power to pull the
structure along the rollers. But, most
came from 18 hand-operated jacks. On
command, operators would pump six
times in unison. Those six pumps would
move the building about 3/8-inch. The
building moved about 8 feet a day, as
work crews moved ahead of support
beams to place rollers in front of them.

The building was moved 52 feet,
turned 90°, then moved another 100
feet to its new location. And it stood
there for 33 years before it was torn
down to make room for an expansion to
the other headquarters building.

Moving the Shuttle

Patience is the key to moving any
great object. Just as it takes 289 days to
move & building around the block, it
takes almost as many hours to move a
giant Space Shuttle from its hangar to

the launching pad at Cape Kennedy.

A 122-foot-long Shuttle weighs
about 165,000 pounds and has a wing-
span of 78 feet. To take it on the 13-mile
trip to the launch pad, NASA workers
sot the Shuttle atop a 130- by 114-foot
transporter or crawler., The NASA
crawler is powered by two diesel en-
gines, each able to work up to 2,750 hp.
The engines drive four 1,000-kilowatt
generators that provide electric power
to 16 traction motors. The entire crawl-
er can be jacked up 6 feet.

When the Shuttle is loaded onto a
crawler, the platform rises and men
sitting in each of two steering cabs take
control of the tracks on either side of the
vehicle. It moves along at 1 mph on the
way to the launch pad.

Modem block and tackle

It seems like a feat of modern engi-
neering technology. But most of the
systems involved in moving the Shuttle
amount to pulleys, levers, inclined
planes and ultra-modern block-and-
tackle rigs.

Although the challenge is great, the
machinery for great moves is hardly
surprising. If there's anything new to
be learned about moving great objects,
it's probably buried somewhere in the
Mendcan jungle along with the vanished
Olmec culture. ™

Fixing things up around the house can be pretty

A DO-IT-YOURSELFER SHOULDN'T e T T Rl e ool SR
HAVE Tp DO EVERYTHING I-!IMSELE fant caE-b:e s0 f"rustrating. s

K Well, the people at Sentry Hardware know
hardware, and work with it every day. So tell them
what you need and theyll help you find it.

And if you're looking for advice, our people will
help with that, too.

MNext time, shop Sentry. We'll do the things you

shouldn't have to do yourself. ij] . e
SENTRY.

And now, come join
the Sentry Silver Jubilee
Sweepstakes. See your
participating Sentry dealer
for more information.

gy i
Where hardware tsn't a sideline.
@ Cheek che Yrllow Pages ander Hardware for the Semry shone seareid you Sentry Hardware Corporancs, Cleveland, Ofeo 44115 Merchardice shovan m tha sdvennemen s svailable from panaopeing deales sdy
Cfer cxpores March 31 8% AT Sentry dealers awn their own sores. They welecn their merchandice and st thew own poces There may be vanstions: & prodects. avshible guannoes and prces o individeal aores

10 Pe.
Divill Bit Set
601551 §5.66

WD-40 9 oz
(a0niiy $1.37

Entry Lock
00T LIS O $6.99

Staple Gun Kit
(T-50K) $13.99

Litility Knife
1103501 $1.66

15 Power Tape
(R1251 §5.77
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DID YOU KNOW YOU HAVE A SECOND MIND?
TAP THE AWESOME POWER

OF YOUR SUBCONSCIOUS THROUGH
SUBLIMINAL STIMULATION"

You've read in Time, Omni, Prychalogy Today,
the Wall Streer Journal and elsewhere about the
exciting success of subliminal techrigues, Mow,
thanks to recent breakthroughs by leading psychol-
ogists, you can use these same innovative techniques
o improve the guality of your fife.

Maybe you want to read faster, improve your
memory, increase your income, lose weight, build
your self-confidence. These are just a few of the
accomplishmenis within your reach.

The subconscious mind is a mysterious thing.
We're finding out more about it every year, It's
not like your conseious mind. Instead it soaks up

impressions. You'll be amazed how fast the *

“success-mechanism™ within you makes big
changes in your life.

Subliminal Stimulation is used today in
countless ways. For example, to reduce shop-
lifting, department stores nationwide are finding
that a “hidden™ message in the public-address
music cuts pilferage substantially. This message
repeats—over and over—such tested phrases as
“1 am honest; I don’t steal.™

Customers aren teven awane of it Yet inventory
statistics reveal a big decrease in shoplifting. In
fact, in some cases by as much as 67 percent.

YOUR SUBCONSCIOUS IS YOUR ALLY.
LET IT WORK MIRACLES FOR YOU
AS IT IS FOR THOUSANDS TODAY.

Until recently, scientists were unable to hamess
the powers of the hidden mind. For years we knew
it controls owr destiny. But the question was;
“How can we tap its strength?™”

Through constant testing a breakthrough came.
The credit goes to some of the top psychologists in
this country, Their untiring efforts have enabied
people of all ages, from all walks of life, to enjoy

exciting self~improvement fass,

EVERY TAPE YOU SELECT ERINGS YOU
TWO DIFFERENT KINDS OF STIMULATION.

On one side, subliminal stimulation. You hear
waves breaking on the shoreline. But your sub-
conscious hears more. There are subliminally
embedded messages at work— literally hundreds.
Chances are, you won't be able 10 hear them
consciously. But your subconscious will. And, i
wilf mbey. Listen while you work, read, play, relax,
watch TV, or even whilé jopging or dnving your
car. The sounds of the waves create a pleasant
background while alone or with others,

While you go about vour activities, you'll be
fully awake and alert. Yet all the while your
subconscious will be listening and heeding.

Subliminal siimulation is sonew that you may
not be familiar with it, IFthis is true, you're in store
for a wonderful experience. You see, it's acompletely
natural process. A brief introduction on each tape
lets you know the exact wording of the subliminal
messages coming up. It"s fun, exciting and totally
worry-free!

At Advanced Learning Svsiems we've earned

thee trust of forward-thinking people like you nation-
wide. Auention to quality keeps us in the forefromt
of the industry. We're helping people 1o lead better
and more fulfilling lives, thanks to today’s latest
technical advances, unknown only a few years ago.
You'll get all the benefits of subfiminal
stimulation—and more. On the other side of each
tape is an audible hyprotic session. You'll hear
suggestions, affirmations. in & very real sense “orders
to vour subconscious.”” Yetall you dois relax. Put
forth no efforr whatsoever. You're in il control.
Both sides provide you with an experience unlike
any you've ever had before. Ana the results are
sensational, In (act, these technigues are widely
used by professional therapists and hospitals.
Each side inspires you and revitalizes you. 5o
listen again and again. Very soon you'll see an
exciting change in your life. That is why more
aware people—people who want more out of life—
are finding new happiness today. These ERASF™
Subliminal Tapes arc the long-sought answer.

WHAT AREAS OF IMPROVEMENT
DO YOU NEED? THESE TAPES WILL
SURPRISE YOU WITH DRAMATIC RESULYS.

By stimulaiing your subconscious, you'll feel more
youthful and dynamic. You'll get more out of life—
because you'll be programming your subconscious
to bring out all your hidden abilitfes. Instead of being
satisfied with what each day brings, you'll be able
to achieve more and enjoy long-held ambitions.

You'll capture opportunities so much more easily
because your inner sirengih, your subconscious,
will be working for you, not against you. You'll rid
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0A1102
COA1104
0A1303

MEMORY IMPROVEMENT
PINPOINT CONCENTRATION
DYNAMIC SELF-CONFIDENCE:

Overcoming Shyness
WEIGHT LOSS
INCREASE PERSOMAL POWER
READ FASTER
ENJOYING EXERCISE

Have Fun Getling in Shape
STRESS RELIEF
SUPER SALES POWER
STOP WASTING TIME
SUCCESS NOW! Get Ahead Fast
HEALTHY EATING:

Staying Off Junk Foods
SELF-ASSERTIVENESS
IMPROVING RELATIONSHIPS
CREATIVE PROBLEM SOLVING
MORE ENJOYMENT IN SEX
ATTRACT LOVE/Make Contact

OA1202
OA1318
141101
Oat1214

0A1310
DA1502
OA1509
0A1508
OA1211

0A1317
L1A1402
OA1302
DA1411
0A1401

gE
FR l'l“ SUBTOTAL

Calsprmia resicents 0d 6%% soes ox

OCash OCheck MO TOTAL
OveEs OMasterCard  Exp. Dote
Card Number

- e

NO-RISK EXPRESS ORDER FORM
Check your choices and mail today:

Regularly 514 95 each. Now if you hurry, only $9.95 each.
¢ CHOOSE ONE FREE FOR EVERY THREE YOU BUY

POSTAGE & HANDLING (any size arder) $2.00
Dutside USA—odd 5100 peritem (USfunds) ____

yvourself of childhood-acquired hangups and mis-
conceptions about yourself, In their place will be a
truly new you—a you you'l like so very much more.,
You'll gain more happiness, more fulfiliment, and
a better life than ever before!

ORDER TODAY. READ ABOUT THIS
SPECIAL MONEY-SAYING OFFER:

Esch ERSP™ Subliminal Cassetie Tape sells
fior 514,95, But during this Special Introductory
Offer 1o Popular Mechanics readers, the price is only
5995, You save $5.00 on each and every selection.

But here's still more good news. You get one
FREE for every three you order | Just fill out the
Mo-Risk Express Order Form and rush it back
today. along with your check or money order. Or
use your Visaor MasterCard. You're protected by
our FULL MONEY-BACK GUARANTEE:
We call it our “double-length ™ gearantee because
it's good for 60 days, not 30. If you're not elated
with the resuits the tapes bring, return them for a
full promp refund-—including the $2 shipping and
handl i-l'lﬂ 1984 Advanced Learning Sysiems. Inc.

Prompt shipment guaranteed. Mail your order

today! Credit card users, onder :7-“‘-'::"?‘
—y TOLL-FREE A
& 1-800-227-3800
Extension 1146

ADVANCED LEARNING SYSTEMS, INC
Corporate Ofices; B18-992-0880
“DOUBLE-LENGTH"' 60-DAY
FULL MONEY-BACK GUARANTEE
plus Liistims Warranty Aguinst Dafoects

1A1104 UNLIMITED MENTAL POWER
0A1314 SELF-ESTEEM:
Feal Good About Yourself!
41203 STOP SMOKING
041309 MAGNETIC PERSOMALITY
141105 BETTER STUDY AMD EXAMS
[1A1507 PROSPERITY: Financlal Success
[0A1304 DECISIVENESS:
Stop !
141320 WINNING SELF-IMAGE
(141204 RESTFUL SLEEP: No More insomnia
OAT208 SLIM THINKING
[0A13046 FREE YOURSELF FROM WORRY
141301 HIGH-ENERGY & ENTHUSIASM
O0A14602 RUNNING: More Endurance,
More
141315 THINK POSITIVE!

O0A001 PANASONIC SLIMLINE
CASSETTE RECORDER §39.95

hAME
ADDRESS

CITY, STATE, ZIP

Mait tor
ADVANCED LEARNING SYSTEMS, INC.

7236-D Owensmouth Ave., Depl. PM53

Canoga Park, CA 91303




- SAMPLE IMPORT FREE!':

..and I'll tell you exactly how to turn it into big money! ®
 E R AR N R NN RN R R NN L Ty

How to start your own big profit
i HOME IMPORT BUSINESS

2422 _|| MY PLAN STARTS YOU FAST...Shows you how to

\wowrs| Buy Below Wholesale

ME N—WOMEN...Turn Spare Hours or Full Time into INCOME|

DISCOVER PROFITS OF IMPORT! My Home Mail
Urder Import Business Plan puides yvour every step . .
il is based totally on my personal success, Shows how
to deal direct and cut out cestly middlemen. . 50 you
keep all the profits! | do the "hard work" for vou
by traveling the world 1o find dazzling “first time of-
fered” new imports. The actuzl sample 1 will send you
Free s typical of my import discoveries. You can pick
and choose from more than 24,000 products. Deal in
cone product or 1000's, Buy below wholesale.
S s = TOU CAN START IMMEDIATELY. | arrange free
*  membership in exclusive International Traders organi-
ration imstantly pums you in direct contact with
suppliers abroad. [ show how to operale anvwhere.
Age no barricr. Ideal for spare time husband/'wife or
retirement business. My report, "How 1o Import and
Export’ tells how to do jt. Mo obligation. No salesman
will call. Certificate brings your free @it sample impost

and everything else.
SR DL S Bl FREE CATALOGS!
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More hauling ability for less money
when you build Carl Heald's Ya-ton Hauler.

-

GoAor parls or tools; Change combine shifts: check fields
_divestock or warehouse supervise crews. haul feed or seed
Easy-1o-build semi-kit, (6-8 hours assembly time) ean
save you wp to S7000. Avord mass production faults
and oyl maintenance. Hauler faalures a 16 H.P, op-
posed twin cylnder oran 11 H P, d-gycle, Synichro-
+ Balanced Elrn;||;|5& Stratton electric star! engine. for-

ward and reverse gears and automatic fransmission
Front shocks, double seat, wide lines smogth the

nde. Dumping bed measures 44% w40 %11

Hydraulic gise brakes with parking brake sian

dard. 4-wheel modeks with cab also available
For FREE brochure call [-' write:  TOLL FREE

1-800-253-1030, v Nuch call 516 B49- 3400

Carl Heald, Im:. Dept. NGE

P.0. Box 1148, Benian Harbor, Michigan 49022

Carl Heald's Hauler

Tons of toting help for farm,
ranch, factory, construction
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' HEW GEAR FOR FIREFIGHTERS

E:Ithar becausﬂ a spiJ.I has happened and
the truck that caused it has left the
scene, or because the labs involved just
don't know what leaked.”

Tofu factory fumes

On a recent call at a tofu factory in
Los Angeles, the Hazmat team respond-
ed to a report of noxious fumes. A
restaurant next to the plant that manu-
factures Japanese delicacies had com-
plaints from patrons and workers about
a strong chemical smell and buming
sensation to their skin and eyes. Haz-
mat traced the odor to the tofu factory,
but the owner had no idea what could
have caused it.

"We took a sample of the factory's air
in our Hazcat kit,"”" Conti explains. "It's
a saries of tubes that lead to an electron-
ic analyzer. It doesn't tell you exactly
which chemical is involved, but it puts
the chemicals in the air into categories
like solvent or peroxide or some other
general heading."”

Once the general substance is deter-
mined, the Hazmat team hits the books,
checking for all the commaon denomina-
tors that will identify the chemical in-
volved. Then the air is swept again with
another analyzer that identifies the
chemical precisely.

“In this case, it turned out to be a
Chinese herb the factory was cooking,”
Conti notes. "It had a high sulfur con-
tent.” The tofu factory was shut down
and the owner changed the ventilating
system to prevent further problems.

Chemical fires and spills are only half
the battle for today's firefighters. The
other half is fire in any building con-
structed within the last 20 years. Plastic
building and finishing materials, which
pose no threat under ordinary circum-
stances, become extremely dangerous
undér fire. Put 700° flames into a mod-
ern office and the PVC conduit behind
the walls begins to vaporize and give off
a hydrogen chloride gas. When inhaled,
the gas turns to hydrochloric acid. It can
burn—aor even destroy—Ilung tissue.
Other glasses and plastics are highly
carcinogenic at high temperatures. Ex-
posure to them even for an hour may
causa tumors to form in hurmans.

"Fires are getting hotter and there
are more chemicals involved than ever
before,” says Jim Gauerke, vice presi-
dent of Fyrepel Products of Newark,
Ohio. His company is one of the main
suppliers of high-tech suits that make
firefighters look like men from outer
space. There are about 20 different
firefighting suits on the market today to
handle specific fire situations.

Most of them break down into two
classes: proximity uniforms and ap-
proach suits. On the cover of this issus,

(Flease tum to page 136)
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Spend *105,000 for the real thing.

Or save a bundie

and build this I.amborgum Countach

1:12 scale model all by yourseif.

“This Is a bad boy's car,
and everybody knows it.”

That's what Car and Driver magazine said
about the Lamborghini Countach after they
testad it. They likened its effect on passersby
to the looks you'd get if you walked down Fifth
Avenue with Pia Zadora, wans she all dressed
up In about eight yards of Saran Wrap.

The Countach is an outrageous car. A
shocking car. An angry car for automaotive ax-
tramists for whom 00 much is never quile
enough. It is. as Car and Driver summed up,
“the flat-out farthest-out car on the market.”

Discover a Fescinating New Hobby.

No special skills are needed to build this
15-inch exmlic GT—plans and instructions ane
complete and easy 1o follow. Nearly 300 multi-
colorad, chromead, and metalized parts assure
incredible detail. Even the ignition wires are
true to scala and the metal coll spring suspen-
sion really works! You get a lug wrench o
change your wheels, and the tires are real rub-
bar. Doors, trunk, and hood ara oparational.
Headlights pop open and shut. And the sealed
beams and rear lights—light! (Although you'll
have to supply your own batteries.)

An Everything-Yuu-Need Special Offer

To turn you on to car modealing we've put
fogether an offer that's as hi-revving as the car
itsell. With our Lamborghini Countach Kit
wa're going o include a Testor Plastic Model
Finishing Kit (No. 8160) that contains cement,
conour putty, brushes, a hobby knife, praci-
sion gluing tips, sanding films, 11 (count ‘em)
batthes of flat enamel paint, a bottle of thinner,
drop cloth, and a mixing storage tray—the
works! We'll even throw in a can of lalian rac-
ing red spray body paint! And, bast of all, a 64-
paga book called "Building Plastic Models"
that will show you how 1o build like a pro. Your

price for everything—1the kit, paints, materials
and book, just $49 95— lass than a tune
up for the wheels you're driving now!
{And a savings of over $16 if you wene \
o buy everything separately.)
To order your Lamborghini Coun-
tach kil nlus Testor Model Finishing
Center and book, just fill out and mail the
coupon below. Or, for fastast service on
credit card orders, call

800-228-2028 ext. 35,

24 hours/day.
In Nebraska, call 800-642-8300, ext. 36

MODEL EXPO, INC. —
23 Just Road, Fairfield, N.J. 07007 =

EXTRA BONUSI Free with your order! ' o
Full color, 48-page catalog of othar kits you
4 can build, or collecti- - =
ble models you can
buy. ‘Sports cars and
classics, die cast
matal and plastic.

_____________ et ey
Malil to: Charge my credit card: it

MODEL EXPO, INC. ] MasterCard [] Visa [] American Express
23 Just Road, Fairfield, N.J. 07007  acccum Mo
YES! rpiease send me the Lam-  Ex0.0me
borghini Countach Kit (No. OT- o,

r
| I
| I
| I
| I
| I
|  3107TM) plus Testor Plastic Model |
| Finishing Center, all for just $49.85.  Name |
| I
| I
| |
| I
| I
i

(] My check or money order is 99
enclosed. (Please add 10% per
order for postage and handling. N.J.
rasidents must add 6% sales tax.) St op
YOU TAKE NO RISK. IF NOT COMPLETELY SATISFIED
RETURN WITHIN 30 DAYS FOR FULL REFUND. J.



1D you hirs the dedans fof @ new home__bul not the dal-
lars to aford il? Chack ihese Gurts credit featunes:

B Special credit arrangements for lot owners
B CGuality materials and features

B Use our plans, your plans, or best of both
B Your lot may not have to be fully paid for
Curts does the hardest job. Our carpermiers erect (he
exienor of your home Then you complete i with our
siep-by-siep guikance

With Curiss you can siop waiting,, i you s willing o
siari completing your homd now!

Sand coupon or call. Mo obligaton,
There's a representative near you!
Call Toll Free 1-800-228-2323
or (612) 542-4300

Curtis Homes

AMERICA'S CUSTOM HOME BUILDER

Send mie your FREE Homes Catalog

CURTIS HOMES, DEPT.PM-1

2301 Flovida Ave So . Minneapohs. MW 55426
Mama

Agdress -
City 2 S1me
Zp Phane | [
O Enclosed is §1.00 for priority handing

Save Time! Save Money! Mill Supply
Sells Over 1,000 Different Top Quality

STEEL
REPLACEMENT

PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Most Imporis

96-Page MILL U.S. Car,
Truck and Van Catalog  $300

Lewen shesel el it awielabie for most popuiar LIS cans, vars and
pech-ups Tools ind Body Shop JCoEsones aiso are nciudes (00
Canada IS lurds)

Send chack o mony oroer, tllow ) weekd har delbvery, VISA or
Mlastercard acoepned ON PARTS ORDERS DMLY

Free Information send sei-sdaressed, samped

Avenue * Cleveland, OH 44114
Phone (716) 241-8072

NEW GEAR FOR FIREFIGHTERS
{Continued from page 134)

the firefighter in the middle is wearing
an aluminized glass proximity suit that
allows him to just about walk through
flames. The men on either side of him
are wearing approach suits, designed to
let a firefighter stand for long periods in
front of a blaze putting out 2,000° of
radiant heat.

Radiant heat is like the energy pro-
duced by the Sun. If you can get out of
its path, it won't affect you. The prosim-
ity suit in the middle is also designed to
take 500" ambient heat. That's the heat
carried in the air, the kind you can't
duck away from. A good proximity suit
also lets a firefighter touch extremely
| hot objects without getting scalded.
The silver on the suit, really an alumi-
| nized glass fiber, reflects 90 percent of
radiant heat. And the gold'mylar visor
reflects 100 percent of the radiant heat.

That takes care of the outside of the
suit. The insides wary with the duty
involved, Many high-tech firefighting
| suits are positive pressure. They use an
air bottle to create slightly more pres-
sure inside the suit than the outside air.
This is the first step toward keeping
hazardous chemicals away from a fire-
fighter's body.

All Hazmat units, and some tradition-
al firefighting batallions, are arming
their people with three different suits,
each made of a specialized material and
each worn by itself or under an ap-
proach or proximity suit, with very
differemt uses. Viton suits are highly
resistant to a class of chemicals called
PCBs. But they have no resistance to
acetone and several other chemicals.
Butyl suits, while they provide no pro-
tection against PCBs, do block out ace-
tone and a range of substances irritat
ing to the skin and lungs. Poly-
vinylchloride (PVC) suits protect the
firefighter from a range of chemicals
the other two types can't handle, but
they can’t be used in extremely high
ambiant heat.

|
Ir Lifesaving tools

The special hazards of current-day
fires have also brought special toals.
One of the most important is the Hurst
Model 32 Spreader. The giant spreader,
also called the Jaws of Life, can exert up
to 32,000 pounds of force to pry open
stuck industrial doors or act as a huge
monkey wrench capable of opening or
closing stuck valves. Stuck valves led to
explosions and deaths at a dozen oil
refinery and chemical plant fires in the
decade before the new tools.

While Hazmat is the newest way o
fight specialized fires, several other
techniques are rapidly changing the
profession. The Los Angeles Fire De-
partment is leading the way in the area
of waterfront fires.

136

“We have 28 miles of waterfront,”
says Donald Manning, chiel engineer
with the L.A. Fire Department. “About
40 percent of the Los Angeles harbor is
creosoted wood wharfing, Once those
wharfs get going, it's almost impossible
to stop.”

Los Angeles firefighters hit the wa-
terfront three ways to bring most dock
fires under control within three hours.
A fireboat hits the dock from the water,
standard units hit it from the street and
a special scuba diving unit attacks the
blaze from under the dock.

The L.A. divers use a special hose
dock. The dock is floated under a burn-
ing wharf and shoots a stream of water
upward to put out flames at the heart of
a fire fed by creosote. The dock. which
was designed by members of the L.A.
Fire Department, is made of very dense
Styrofoam covered with glass cloth and
resins.

"It combines the strongest part of the
fireboat with the strongest ability of the
divers,” explains Chief Gene Schmitz,
whose jurisdiction includes the harbor.
The fireboat, he explains, can pump
harbor water at a fast enough rate to
put out any blaze. But it can't get in
close enough to a smoke-enshrouded
wharf fire.

The divers hook up a hose to the
fireboat's output nozzle and run the line
to the bottom of the Styrofoam dock.
They connect it to a pipe that runs to the
water surface and an upward-pointing
nozzle that fires a stream of water
straight up. A team of divers pulls the
dock along the water from the fireboat
to under the buming wharf, then water
is streamed upward. This cuts down on
smoke and breaks up the blaze.

Camera cuts through smoke

Fires near water—on ships, oil plat-
forms and waterfronts—are usually
coverad with very dense smoke. A Brit-
ish firm, English Electrical Valve (EEV),
has come to the rescue with its new
Thermal Imaging Camera.

The original camera, introduced in
America in 1983, weighed just under 9
pounds. Its infrared sensors allow fire-
men to look through a viewfinder and
sea the source of the flames through
smoke. If anyone is trapped in the fire,
the rescuers can also see through the
smoke to find him quickly. The camera
leads firefighters to the source of a
blaze to help them put it out faster.

The newest model EEV camera, in-
troduced in America early this year,
weighs under 5 pounds and has a
handle for easier use. It also can be
connected to a video cassetie recorder
so the blaze can be filmed in progress.
That gives fire marshals a firsthand
glimpse of the inside of the blaze in
progress, something that is expected to
lead to better arson investigations.

{Please turn to page 138}
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Trane’s new high efficiency gas furnace can  connects easily to existing ductwork. All furnaces require vent-

significantly reduce your home's fuel use. iﬂﬁmmhwﬂﬁciehmrfumcecmbevertedthmgha
b side wall without need for a chimney or roof vent. And people
We don't have to tell you how hard it is to keep to a budget with slectric rasi Fvoadt sir hkat chond cherg-

these days. But we can offer help. With the Trane Elite Plus— . chriy : :
a superb fuel economizer that can keep your home heating g 10 s g epiciancy g o
costs down. Gas heat—your best buy.
i No other fuel combines the cleanliness, efficiency and econ-
R s i T g o e
: , ! gas an even better value.
heating need. They have efficiency ratings from 90% to 95%. What's more, the energy-saving performance of the

Which means that almost all of the gas an Eifte Plus bums s Eite Pius is backed by a limited 20-year warranty

Energy savings means cash savings. Your Trane dealer’s professional analysis of your

If your present furnace is ten or more years old, chances are home’s heating needs will determine
h%ﬂmmmﬁimﬂm it with a exactly which Elite Plus model will
new Trane Elite Plus can make a big difference in your fuel == give you the most comfort
consumption. And, even if your furmace is less than ten years o with the greatest savings.

old, it may pay you to replace it with a fuel-saving Elite Plus
_ now instead of later.

Annual heating costs with 65% efficient sm}ﬂmu $1200
comventional gas furnace [Eamgl anges)

What you can save per year with 93% 3?40133{}0 $360
efficient Elite Plus

These figures are 1of compansan iy ousr achial will epend b
where you e, your home's cormtructon and local ubiity rates: Read the important
energy cost and ethoency Fvaiiaba your dealer belnce purchasing,

Easy to install, with or without a chimney
The Elite Plus fits in the space of your old furnace and
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when you build it yoursel from a KIT By HEALD.

Alsp available assembled through dealers.

Far FREE brochura with comphete details, contact:
PO_Box 1148

&IH Heald, NG, o0 Fartor Wi 4s52 1148
1-800/253

1030 (In Michigan ml-umy

FREE!!!

1985 Catalog of tools fur
the Hnbbylst

@ Miniature lathes
-] Illlmpflilﬂll‘q

@ Jig & circular
SAWS

@ Styrofoam
cutter
Phone

““. and more! o4 0450621
W' hobby products co.
Oept PM P.0. Box 07846 Columbus OH 43207

Which gas shock do you need?

KYB's 2-jube gas s the shock
for youw, Its lowe-pressure gas
construction and patented
valving result i rding
comfort yoir can feel amdd af a
price vou won'f, Comfort and

value—a great combination

KYB's Cas-a-ust s the shock

wiai ped, e patented hgh-
pressane construction provides
thee extra pressore that adds up
Bor Lnsurpas s noad contnod
Mo wonder Cas-a-just is
At i a’s besi-aell ing
el gas shock

Only KYB offers a choice in gas shncks So,
for the right gas shock for you...

LOOKTO KYi=

Pioneers in gas shock technology

KYB Corporation of America
a0l Ok Creek Drive, Lombard, 1llinoes 60148

| firefighter's dictionary.

NEW GEAR FOR FIREFIGHTERS
(Continuwed from page 1,36}

About 90 percent of all the fire-
fighters in America are volunteers. Can
they stay abreast of the burgeoning
technologies? "Yes. In fact, I think
we're on the leading edge,” says Chief
Robert Lincoln of the Nassau County
Fire Service Academy, where fire-
fighters from suburban New York. Con-
necticut and New Jersey are trained.

Late last year, Lincoln's staff and
members of the Alert Engine Co. No. 2
of Rockville Center, N.Y., tried on the
latest proximity and approach suits just
coming on the market. Lincoln says
volunteers are eager to pick up new
pleces of equipment and new firefight-
ing technigques.

His words are echoed by L.A.'s Chief
Schrnitz. All 24 divers, and most other
firefighters on his force, are also volun-
tears in their own communities. “'Fire-
fighting,” he notes, “'is a life work. We
take home our work.”

Future firefighting

The future of firefighting technology
is practically at hand already. The major
area still just barely explored is the
skyscraper fire. Several pieces of equip-
ment are just coming into use in an
effort to revolutionize that firefighting
arena. Three West German cities have
installed a new “towering inferno” exit
system on new office buildings. The
system, made by the Wahlefeld Co.,
usaes the motors and cables of automatic
window-washing equipment to run a
2, 200-pound rescus gondola from the
roof to the ground in an office building
fire (see Safe Exit From A Towering
Inferno, page 156, Apr. "84). Several
companies are working on super lad-
ders to reach upper stories.

GCI Inc. of Canada, which makes
industrial cranes, recently introduced a
140-foot tower ladder that carries a
firefighting and rescue platform at the
top. A pump relay system lets fire-
fighters carry a hose to the top of the
tower and shoot water at 1,000 gallons
per minute. The ladder packs down to
65 feet for trips to and from its station.

| | It is effective in open areas like office

parks. A more compact version is in the
planning stages.

Several chemical companies are
working on fire retardents that can be
sprayed on hot plastic to keep toxic
fumes from spreading outward. And
the software for Hazmat computers is
constantly being upgraded.

“I couldnt say this 20 years ago,”
L.A.'s Schmitz notes, “"but today, we're
very confident that we can stop any fire
that starts in this harbor before it can
spread.” Confidence. Along with Haz-
mat, you can put that word in the new
o
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2 TON MOBILE
SHOP
CRANE

* Litting Capacity: 1 Ton With Boom
Extended, 2 Ton With Boom Closed
* 4 Eosily Adjustable Lags For Greater Stability

$299.00 ¥

i *3/8" Chain
f i & Hook
! =8 Ton Long

Ram Jack
Included

HEAVY DUTY

BENCH GRINDER

# All Ball Bearing Motar
Single Phase 110 Voli,

3450 RPM

* Pracision Balancad
Wheels 5/8" x 5"

# Drill Bit Sharpener Groove r

* Spork Deflectors & Rear Dust Ejectors &S5

m ALL3 FOR

v | e $29.50
FDWERLOCI{"’ {] AIR IMPACT WRENCH ll 5 TON JACK STANDS
. 25' RULE [|1/2" DRIVE Power Tooks - Minimum Hsight 12"
e mblac * Forward & & -
T 1/2° DRILL ] 5o ':::=
ki "un.,h_ In Place * 50.60 Hz oy ? 172"
* Mylar i
' % :/ e W e 115 V, 6 Amp, E = : ' Lot
\ S JS., Blode Operating PSI g ::M. No.
= R * 1/47 Air Inlet 4 Z 691-111]
* Belt et * 250 Ft. Lbs. % q‘ﬁ ¢
Clip Case . = Averoge Torque [ ] = {\, - * Bose Dimensions:
® Liteguard Yellow Blade - w/Standard Ext = All Ball " 7-1/2" x 712" $24¢m
Has Lorge Mumerals & Stud g Bearing Motor Lot
Markings Every 16 Inches . 3.1/2 CFM 5 SPEED DRILL PRESS
* Remains Rigid Up To Seven Ft w/2" Ext. * 8,500 RPM * 1/2" Chuck  onmm s
$8.99 || FTNver) $27.00 =¥ hitwocres]| -
[~ 21 PC, _[j¥P"251 3 INDIVIDUAL SOCKET g9 1 o pc. omist || a0 00 eem
" * Chrome Plated
1/4 DRIVE 2] FE EA::.I;;:::LM SETS A ' !IT sn . MI?IDF! 1/3HP
% 3/8” DRIVE * Fully Guoranteed * 1/16” Theu 1/2" :’1 g
mp, 110V,
17 PC. T ® Straight Shank, 60 Hz. 1720 RPM
1/2" DRIVE Jokibar Length Single
i ® Block Oxide Phaosa
* Heat Finish
Troated * M-2 Steel
anu”y =
Hordened
* Chrome Vanodium Allu-.r Steel * Metal | %86-111 ] No.
e $17.50f| = $79.50

Dueoded prices inclede FREE DELIVERY il the arder is $50.080 or more and
Ieeimg shipped within the Continental L5,

On orders less than 550.00,

|

—

HARBOR FREIGHT SALVAGE CO.

3491 Mission Oaks Blvd., P.O. Box é015, Camarillo, CA 93011-6015

3;"" DRIUE shipped within the Contimental L.5., please add §1.50 per item. Alska,
Hawail and Puerio Rico residenis please add 15% o the guoted poced on all orders
4 SOCKET SET
* 6 Pt. Sockets 3/4" 10 2 tem Mo fQuant|  Price Order by Phone Toll Free (1-800-423-2567)
™ % 17" Ratchet, 15-1/2" Sleing O Mail In Form Below.
T-Bar, 3" & &" Ext. and O Check or Money Chder Enclosed.
£ Metal Box Charge My: T MC O Visa
= T 2] P‘c- * Cald Fur-gad Acct, No Fup. Date
o Heat Treated Iedi | 67411 | $35.W
1“' TARPAULINS * Meets All OSHA Raquirements Name
ﬁﬁ\‘; Bross Plated Grommets Spaced Every 3 Feet o
Fols e
"« " TARP SIZES N
y -
" s Lo $3.00)
% o x 0’ o $5.50][ o G
Saley Ts e A
10" x 12" [sasn] $7.50) 5 i
- 12’ x 16° s ] §$11.50f( sviooins s
o F
Proof, Safety Brite Color 16" X 20” $19.50 Total

——

PHONE TOLL FREE 800-423-2567 Dept. 11-A Advertising Dept.

YOU CAM CHARGE IT WITH
MASTERCARD OR VISA!
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CEILING
TILE

OR
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DO-IT-YOURSELF HOME
FIX-IT FASTENING JOBS

THERE IS NO BETTER TOOL
THAH THE

SHOOTS A STAPLE wuerever you'n
DRIVE A NAIL! FASTER! CHEAPER! BETTER!

Made in

SEND FOR
America FREE HOW-TO
BROCHURE
to the containing

Highest application tips
Standards aﬂnd rn*nnehy-sawng

ideas for home

of Quality fix-it fastening

and uses of heavy-

Excellence. | %P

Available at All Leading Hardware, Home Center
and Discount Department Stores Ever'fwhem

HITCH-FREE HOOK-UPS (Continued from page 62)

quarters here, so get the smallest tip you can find for your
soldering iromn.

A second method uses individually inserted ping for D-
type connectors, using either a friction fit for the wire or a
barrel crimp. Connectors of this type come from AMP,
which alse markets a special erimping tool for $40. Some
careful use of less-costly long-nose pliers will do almost as
well. With this wype of connector, you buy an empty
connector shell and loose pins. You create your own D-type
connector by filling in just those holes that you need with
crimp-type pins. AMP sells this as a complete kit with pins,
one male and one female connector and a single shell. You
might need two of these kits to make a cable.

PM'’s IBM connection

The last discrete method, and PM's favorite, uses another
AMP connector with double V-shaped contacts for each
wire. You also need a special tool—a “T-Handle"” wire
insertion tool (about $4)}—to press the wire firmly into those
V slots (but used carefully, a small-bladed screwdriver will
do the job just about as well). As with the vise-clamp
technique, this connector requires no wire stripping; the
pressure of insertion is all that is needed to shove the
insulation back from the wire just where the contact is
made. It's a really painless method of deing discrete wiring.

To make our [BM parallel connection, use a vise-type
squesze conductor for the male D-type that plugs into the
computer. At the other end, you'll need one of the AMP T-
Handle male Centronics connectors, since the cable set has
some odd wiring changes. The wiring diagram in this article
shows which wires go where.

Note that pins 1 through 14 run to the same pin numbers
(not to the same pin locations) on both connectors. It's when
you get to pin 15 that the wiring sequence begins to change
to 8 more complicated procedure.

When buying these AMP connectors, check the V-notch
size. There's a color-code dot in the middle of the connec-
tor's backside, which you may be able to see through the
plastic polybag. You want yellow for working with 28-gauge
ribbon cable. Other color codes are designed for larger wire
diameters and just won't work at all with most sizes of
ribbon cables.

Beagin by pealing all 25 wires from each other for a space
of about 2'/z inches from the end that's going into the
discrete connector. A piece of plastic tape around the ribbon
£'fz inches from the end will keep the wires from pealing too
far. Start each peal with a small nip from a pair of diagonal
cutters. Pull each wire straight down (perpendicular to) the
flat ribbon; do not pull wires apart sideways. This will give
you good peeling action and keep each conductor's insula-
tion intact.

Remember that when working with ribbon wires, the first
one (red stripe) will be coming from pin 1 on the D-type
connector; the next wire will be coming from pin 14, then
pin 2, then pin 15, then pin 3 and so on. Although the
discrete connector is designed for a round, plastic-jacketed
multiwire cable, you can tape the ends of the individual
ribbon wires you've pulled apart so they will fit nicely.

The following computer supply mail-order houses list do-
it-yourself connectors and cabling. Write for a free catalog
or phone in your order.

B BIW Sales Inc. 15 Stearns Rd., East Brunswick, N.J.
08816.

8 Global Computer Supplies, 9138 Hemlock Dr. Hemp-
stead, N.Y. 11550; B00-645-6393, in N.Y. 516-202-3400.
8 Misco, One Misco Plaza, Holmdel, N.J. 07733; B0O0-631-
2227, in NJ. 201-846-3500.

The first company, BIW Sales, provides a complete kit
($25 postpaid) for making the IBM parallel connector cable
diagrammed hera. e

POPULAR MECHANICS ® MARCH 1985



TO LP GAS USERS

If you have an LP Gas Furnace or Heater If you have an LP gas
water heater

Check for danger.

If the knob is stuck down in “ON” position

SAFETY IS EVERYONE'S CONCERN

UMNSAFE

Honeywell
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These special accessories ’
alsa 1M simiar machines --
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i ONE PLACE FOR ALL YOUR NEEDS,
: MAIL NOW!!!
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. IN ONE COMPACT MACHINE
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HARBOR CITY (Los Angsies), CA 20710
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Earn extra Income! Make beautitul gifis! En-
joy & lun and rewarding hobby!

QOur free 72 page catalog contains hundreds of
itams all at the lowest prices aver! We ofler a
wide range of quality products including:

= Clockmaking and repalr components
# Furniture and clock kits » Music movemenis
= Wood toy parts and plans = Lamp paris
= Forstiner culling bits = Unique linished clocks
.and much, much more!
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Get in on the profits in a
MONEY MAKING

BUSINESS of your own!

You too can own your own
mgh profitabla monay-
akin buumnss It's
ans-art think. We
have g,un:la thousands
of men into their own
successful carpet
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washing and up-
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tima, —
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full time
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nnnanamssary Evarything you nead to
build you %remwng hfanma business is in-
:Iudad *n:ru i surprised how
aasy it is to BE YO FICI'IH BOSS. Just mail
this coupaon for your FREE FACT KIT. Mo obili-
gation ... No salesman will call.

RUSH COUPON TODAY

S i 1m5.iﬂ¢l 1935 »
B00 Junction Ave, F:Iﬂéhu Wi 53403
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WOOD-SCULPTURE CLOCK

{Continued from page 109)

Parts are stained by dipping them into a
tray of aniline dye. The alcohol in the stain
can break down the glue, so parts must be
dried guickly after dipping.

. al-
though complex, Is not difflcult.

views in the Instruction manual clearly show
how each plece |s assembled.

accuracy, each part is packed in its own
individual plastic bag. As you sand sach
part, you return it to its own bag to keep
out moisture, and thus maintain dimen-
sional stahility.

Ordinary finishes such as lacquer or
varnish will render the clock useless,
since they produce too much friction.
Instead, a special penetrating oil finish
completely saturates the wood pars
and serves as a lifetime lubricant.

The wood parts are cut from rock
maple plywood, which is extremely
difficult to sand. So you'll need plenty of
time and patience to do a good job.

Aniline dye stain is used for finish-
ing. The parts are dipped to achieve
uniform coverage and to awvoid lap
marks. When dry, they are given about
10 coats of penetrating oil. The oil
contains petroleumn  distillates and
should be applied at temperatures
above 70° F. in a ventilated area.

The manual gives detailed instruc-
tions for the final assembly and adjust-
ment of all parts. The movement may
be wall-mounted as is, or in an appro-
priate ready-made clock case.

The kit is available fromm Kassner
Woodcraft Inc., Box 73, Rolla, Mo.
65401. The price is $450 plus $40 for
the mounting brackets.

—John Capotosto

For other clock kit suppliers, see Handsome
Clocks From Kits, page 104, Feb, "85.
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Know your car inside and out.
last longer and get better gas mileage.

factory workshop manuals, Each one is carefully
rewTilien for use by the do-i-yoursell car owner,
Chear and casy i follow, yvet complete and detail-
ed enough even for professional wse. You get all
the tmportant nformation plus hundreds of the
besi pictures, diagrams. and specifications,
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Your car can run better,
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‘85 IMPORTED SPORTS SEDANS (continued from page 94)

chrome, removed the climate-control
system and deleted the electric rear-
view mirrors and leather seats. The
result is a $19,000 “stripper.”

On the other hand, the conventional
Volvo chassis is superb. The wurbo-
charged 2.3-liter Four towed the 740 to
fourth at the dragstrip, just a tick be-
hind the leaders, while the highly de-
veloped suspension breezed through
the slalom faster than any of the others

in this group. The skidpad performance
was right near the front as well, though
the 740 did fall down in braking, slith-
aring into eighth place. Despite its good
performance at the track, the 740 Turbo
feels old-fashioned. The four-speed
shifter with its electrically engaged
overdrive is no substitute for a good
five-speed. To us, the door-stop styling
of the new Volvo body is losing out to
the aero look.

Saab Turbo
Mew this year is a double-overhead
cam, four-valves-per-cylinder head to
extract even more power from the ven-
erable 2-liter turbocharged Four. In
addition, Saab is offering an aero pack-
age for the three-door hatchback that
adds plastic side moldings, an air dam
and fancy three-spoke alloy wheels to
the basic Turbo. The asro package also
(Flease tum to page 146)

IMPORTED SPORTS SEDANS—SPECIFICATIONS AND DIMENSIONS

VEHICLE BASE FTtFE TRANS- WHEELBASE  LENGTH  WEIGHT

CAR TYPE® PRICE  TESTED ENGINE MISSION {in.) {in.) {lbs.)
Audi 50005 Turbo Wﬁ: §22.705 | s22.705 : nf.f;'.% i:m Hm 1058 186.7 2,700
BMW 325e mmﬂ; $20870 | %22,000 ﬁn:. %? m 102.8 1730 2,700
u.pfm..am w; 523,180 | S24,445 ﬂ?ﬁ.ﬁa sm 104.8 175.0 2,700
Merkur XR4Ti Hﬁﬂmﬁ §16503 | $18.412 | m fu?bﬁ m 102.7 178.4 2,800
Nissan Maxima ma 513489 | 513,604 sohc 3.0VE m 100.4 181.7 3,060

mm; E_-Eg;ﬂmmgrn §18,150 §18.825 im?r?:ﬁ fu?bn- m 107.9 186.7 3,200
Saab Turbo }m §18,150 | $21,305 inam ﬁ.’nﬂm m go.4 1876 2,800
Volvo 740 Turbo m:‘ §19.045 | 520.140 Hs:.ng fljbo wﬁ 108.1 188.0 3,000

e

“Audi 50005 Turbo, Nissan Maxima and Sasb Turbo are front-angine, front-drive; all gthers are front-engine, rear-drive.

$1000 A Month With Just A Hack Saw!

© Philip E. Brancato Sr. 1982

Yes, you can make $1000 a
month and more with just a
hack saw in your spare time.

Will I Get Rich?

No, you will not get rich,
but you can make over $1000
a month in your spare time
and have a ball doing it.

| tried all those **Get Rich"’
gimmicks that are advertised,
that never tell you anything
until you've sent them your
$25, and then you find out
their gimmicks were not for
you. Well, I"ve tried them all
and I'm still not rich.

All 1 ever wanted was
something | could do in my
spare time with my hands,
make a little money and en-
joy myself and not have to
buy 33000 worth of tools or
merchandise to doit.

Beligve It Or Not

| found the most enjoyable
and profitable business
working with my hands and
the only tools | use are a hack
saw and measuring tape. The
really nice thing about it is
any man, Woman or ten-year-
old can do it.
144

Whar Do I Do?
| make beautiful indoor/
outdoor P.V.C. pipe furni-
ture. Such as chairs, lounges,
tables, swings, and all kinds

hours of work is selling for
over $189 in the stores. | can
sell my chaise lounge for
anything I think my labor=- is
worth.

found the right design and
measurements and tricks to
the manufacturing of P.V.C.
pipe furniture. | only wish
that when [ started, | could

of baby furniture out of Where can you buy have bought these shop
P.V.C. pipe; even birdhouses the P.V.C. Pipe? drawings and I would have

and feeders. P.V.C. pipe
furniture is the hottest selling
furniture on the market
today, because it is unigue
and beautiful and will not rot
or rust and it will virtually
last a life time.

Profit Unbelievable!

The fantastic part of this
business is the profit.

Just go look at some of this
furniture in the stores and see
some of the unbelievable
prices it is selling for.

A chaise lounge that costs
262 25 in material and three

You can buy the P.V.C.
pipe from any local hardware
store to start. Plus 1 will sup-
ply you with the name and
address of one of the largest
manufacturer of pipe, fitting,
cushions, and table tops who
will sell to you at wholesale
prices and you do not have to
buy a minimum amount. You
can buy one cushion or 50
plus [ will supply you with my
shop manual and six detailed
shop drawings with pictures
and measurements of six dif-
ferent designs.

gladly paid $100 for just one
of them.
I will pay you!

Yes, | will pay you $25 for
any unigue design shop
drawing that | can use in my
collection and workshop
manual,

How do you starr?

1} Decide if vou like to
work with your hands to
create things and wamt ro
make money.

2) Can you afford $12.00
for my shop manual and six
drawings.

3) Send me vour name and

Do you need my address along with your
shop drawings? check Tor $12.00 to:

No, you don't need my
shop drawings unless you
want to save hundreds of
hours of trial and error work
and thousands of dollars that
I had to spend before I finally

Philip E. Brancato Sr.
P. Q. Box 237 P-11
Riverview, Florida 331569
(B13) 677-6548
Please allow about
weeks for delivery.

two
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The Best Source for Quality, Service, and Value!

+ HOW-TO BOOK CLUB .

Practical Projects . . . Exciting
Ideas . . . and Time- and Money-
Saving Tools for Homeowners,
Hobbyists, and Do-It-Yourselfers!

Select 5 Books ¥'.."
for Only *2° b

Join Now, Get a Shop Apron FREE! “****

1122
List 31795

EFFECTIVE LIGHTING
HOME & BLEIMESS

COINTH THOIMNIMNG,
REPATR GURDE it
I &

" M 3 STATTV NN TO MR THE HOME
A HECTRDY INSULATION
FROR WML
WETEN &

SURTHINE
e

1eBT 1244 1348
List §15.95 List $14.50 {papar) List $16.85

't_mcx'!i.!h[mum: o
WOHRYORK ERR

1547
Lisa 591,50 {paper}

; 5 —— [ SRACTIONL
TR T SR e e 5 ' MONPLRRING Tips | TEraMEVAERS
i TSHARPEN e MNSNGHR " TEgEvs

-
| —

P
f. o 'HI','

62 _ FREE Shop Apron

1423 as3 1825 [ 1
List $10.95 [paper) List $13.95 (papar) List §15.95 Ligt $9.95 {paper) List 3495

ipery gonc repsonk I Join i'* " HOW-T0 BOOK CLUB -

P.O. Box 8, Blue Ridge Summit, PA 17214 1

- Big Savings. Save 20% to 75% on books sure to increase B piease accept my membership in the How-To Book Club and send the 5 volumes 1
your how-to know-how I circlad balow, plus, my FREE shop apson billing me §2 05 plus shipping and i

handiing [
« No-R ntee. i charges. I not satmtfied, | may return the books within ten days without obligation and
sk Guars AR S e R T l have my membership canceled. | agres o purchase 4 or more books at reduced Club l

1574
List 515.85

without obligation ! et J - :

= Club News Bulletins. Al about current selections— l “‘mm:ﬁs PRI RO St TSN 15 MU SO0 My s Aoy e I
mains, aternates, extras— pius bonus offers. Comes 13 timeas I ' I
a year with hundreds of up-to-the-minute titles to pick from 1122 1128 1244 1297 1348 1375 1400 1423 1480

- Automatic Order. Do nothing and the Main setection wil | 1463 1484 1515 1520 1530 1537 1547 1554 1574 1587 i
be shipped automatically! But . _ _ if you want an Atemate ] |
selection—or no books at all—we'll follow the instructions you I 1598 1626 1648 1658 1675 1681 1687 1825 2112 l
give on the reply form provided with every News Bulletin

= Bonus 8. Immediately get a Dividend Cerificate with B name Phone l
gﬂv;r'gr bock purchased and qualify for big discounts of 60% 10 [ agdress [ |
- Extra Bonuses. Take advantage of added-value promo- I City 1
tions, plus special discounts e Zip [ |
« Exceptlonal Quality. Al books are first-rate publisher's l Walid for new members onty. Foregn appicants wil receive gedenng mstruclions. Canada must remi .
editions selected by our Editorial Board and filled with useful e L i L Pid-385

up-to-the-minute information Ly r o e v rrrr 7 7 1 1 ]}



‘85 IMPORTED SPORTS SEDANS (Continued from page 144)

includes a leather interior, sunroof and
various other bits.

Our $21,000 test car had every possi-
ble option, but it was still outclassed by
the similar but much less expensive
Merkur XR4Ti. And the reasons are
simple: a quirky interior in an old body,
rubbery shifter and nose-heavy han-
dling. It takes a lot of effort to drive the
Saab fast. It feels like the chassis has
reached the limit of how much power
can be pumped into it.

Peugeot 505 Turbo

Pininfarina bodywork is timeless and
elegant, but the bolt-on rear spoiler is
out of character. The interior is strange
but pleasant, and the leather bucket
seats are cozy. Dash layout is straight-
forward, but the ergonomics are atro-
cious. Unlabelled levers poke out at you
from awkward angles, the steering
wheel tips away like that of a bus, the
doors are so heavy that it's like opening
a safe from the inside and the shift lever
feals like it has a hinge in the middle.

But, the Peugeot is a surprisingly
competent sports sedan. The smooth
2.2-liter Four turboad through the gquar-
ter-mile second fastest, The Peugeot
was also right in the front rank in our
handling and braking tests. For such an
attractive and comfortable car, the per-
formance is uncanny.

Audi 50008 Turbo

Our Audi test car was slow and
flabby, with steering and handling de-
scribed as “ponderous.” At high
speeds, there is a lot of pitch and yaw
motion on rough roads, and there's
considerable body lean in hard corner-
ing. A good “all day on the turmnpike”
car, not a back-road tosser.

All in all, our group found the 50005
Turbo too big, too heavy, too numb—a
sports sedan for old folks.

Mercedes-Benz 190E 2.3

Thera were two hig surprises in this
road test. One was the Merkur, a dark
horse that came out of nowhere to win
over our hearts. The other was the
Mercedes. One tester wrote, A real
disappointment . . . always thought I'd
buy a Mercedes if | won the lottery, but
I just can’t get excited about this car.”

There's certainly nothing wrong with
the 190E 2.3, but it's somehow, well,
flat. At the track it was near the bottom
in every test, despite the breathtaking
$23.160 price. As one tester put it:
*This car would make a great Toyota.”

Mercedes quality is a palpable thing.
There was not & flaw anywhere, and the
general level of fit and finish is superb,
but we were surprised at some obvious
design flaws. The center armrest, when
down, gets in the way of the shift lever.

For this much money, you also deserve
an adjustable steering wheal. The car
feels secure and stable with controlla-
ble understeer, but the limits are not
very high. It needs bigger tires and
more horsepower to be a sports sedan.

Qur test car came with the new ABS
antiskid braking system, which—while
it doesn’t make the 190E 2.3 swop any
faster—does prevent skidding.

In another year, Mercedes will an-
swer all our complaints when they start
importing the 190E 2.3-16. That's this
same car with a 16-valve head, fatter
tires, stiffer suspension and truly phe-
nomenal performance.

Unfortunately, the 190E 2.3-16 will
probably cost nearly $30,000, so it will
be even more expansive than any car in
this class. Then again, it is a Mercedes,

Conclusion

The Merkur XR4Ti is far and away
the best car in this group, judged as a
sports car, a sedan or anything else. It's
a great car at a reasonable price and we
predict it will be a collector's item one
day. If the Merkur is too swoopy for
you—or if you need four doors—our
next choice is the Maxima SE. Factor in
price—the Maxima costs up to $10,000
less than some of the competition—and
there’s simply no contest. It's one of the
best buys on the market. ™

“EW‘ Woodmaster Variable Speed Power-Feed

-~ _-PLANER/MOLDER
"JOINTER/SANDER

SAVES YOU MONEY'"! Put this versatile power-feed 1ol 1o work in your own shop, See
hirw fast it pays for itself! Quickly converts low-cost rough lumber into valusble finished
stock. Tums out perfect quanter-round, casing. base mold. tongue & groove all
popular patierns . .. any custom design. Joints super-true edges, squared swock, bevels

and chimfers.

MAKES YOU MONEY! Now you can start vour own high-profit business
selling all wypes of millwork 1o lumberyands, carpenters, conlractors. picture framers,
do-it-yourselfers. Use it to make prandfather clocks, pun cabinets, furniture, toys, planers.,
porch swings, benches, paneling, flooring. In fact. this one power-feed oo opens up a truly
astonishing range of products you can make and sell

Jointer lelz you mave
back llﬂlﬂi withoul
ERANgBaver.

Produees Longue & Tm_- I}nlluﬂll sanding head
with oot corrrérls planer

s#-up, smooth cusiom moklngs I o
mhhmpl: plus ail poputar patiems. ‘ead dnem sander|

New Sanding Attachment

Quickly converls machine o one of the finest druni sanders WOODMASTER TOOLS, INC., DEPT. PP42
availahle. Consistent power feed eliminates ~“low spods™ and 2908 OAK - KANSAS CITY, MO. 64108
irregulanities caused by hand sanding method. S

Revolutionary Quick-Change Molding Head! "~ .0/ 1 yEG1 prese rush me your — E
Exclusive patented design lets you mold up to six patierns ina % ! FREE Information Kit bl st.lc?r.a'lx ADORESS -

single pass! Eliminates time-consuming set-ups. Uses low- *---...__{ VR ::'nu:t ?H_'aﬂ.' I‘-"Fli F“ 'l‘HIﬂltf (-] - _

cost cutterbits. Makes it easy 10 produce patierns impossible i | GU&RM;FI'EE! ! e T -

to duplicate on any other planer.
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‘85 IMPORTS: BUYER'S GUIDE

{Continued from page 97)

named Testarossa after the famous Fer-
rari racers of the '50s, it's a 180 mph,
£87,000 collector's dream.

LAl

Malcolm Bricklin’s tiny International
Automobile Importers no longer han-
dles the Bertone (nee Fiat X1/9) and the
Pininfarina (nee Fiat Spider). Current
plans are to distribute the cars directly
to the dealers, thus lopping $2,000 to
$3,000 off the price and freeing [AI for
its new project, the Yugo 55.

The Yugo 55 is a small econobox built
around front-wheel-drive Fiat 128 me-
chanicals by Zastava, in Yugoslavia. It
was developed by Fiat and Pininfarina
in 18975, has a 1.3-liter four-cylinder
engine rated at 55 hp and will sell for
less than the Chevrolet Sprint. That will
make the Yugo 55 the least expensive
new automobile you will be able to buy
in America.

Jaguar
In another year, Jaguar will have a
soft top Cabriolet version of the sporty
XJ-S and a new sedan to replace the
XJ8. Both will be powered by a new
3.6-liter dohc Six with four valves per
cylinder. Later on, there will be an XKF
sports car, All that is in the future,
though. For 1885, there are no changes
to the Jaguar lineup of XJ-5 HE V-12,
XJ6 and Vanden Plas. Since all three
are at the top of their classes, there's

really no rush to change.

Lamborghini
Lamborghini has held the price of the
outlandish V12 Countach at $99,500,
and thrown in a set of Pirelli P7 Rally
tires to boot. Not as refined as a Ferrari,
the Countach is still the ultimate sports
car statement. The V8 Jalpa will also be
handled by Lambo’s nine U.S. dealers.

Lotus
A new front suspension, new seats
and new tape stripes are all that distin-
guish this year's Esprit Turbo from last
year's. Either one will garner a Lam-
borghini‘s worth of excitement for half
the price.

Maserati

Once famous as the only viable alter-
native to a two-seat Ferrari, Maserati
now sells boxy sedans with Ferrari-like
performance. The $30,000 Maserati is
the Biturbo, a tiny four-seater that looks
something like a BMW 318i, but carries
a 2.5-liter, dohc V6 under the hood,
complete with tweo turbochargers. Com-
ing next year are a four-door version,
plus a convertible, The old-fashioned

VB Quattroporte is unchanged.
(Plgasa turm o page |48)

Be a Better Gardener

RECYCLE all your Brush, Weeds, Leaves, Old
Crops, Cut Grass, Deadﬂnwers.etc.ﬁ:to

e RICH COMPOST

e SPREADABLE MULCH fg.

¢ DECORATIVE WOOD
CHIPS

The “3-in-1" Garden Machine

1. Mulch Maker
Simply toss anything organic — wet or
dry — into the rugged Kemp Shredder/
Chipper. It instantly chops, cuts and
pulverizes everything into valuable
mulch. Use it to eliminate up to 90% of
your weeding chores and hold needed
maoisture during dry spells.

2. Compost Maker
The Kemp Shredder/Chipper will
devour piles of brush, old plants and
weeds (including soggy materials that
clog most shredders). This nutrient-
rich compaost can be miked in your
gardens to create super-rich soil for
extra-productive vegetable crops and
beautiful flowers.

3. Wood Chip Maker
If you've always loved the look of
perennials and shrubs mulched with
wood chips but thought they were too
expensive... here's wonderful news!
Make your own with Kemp! The Kemp
Chipper reduces branches (up to 3"
thick!) into beautiful wood chips. ..
in seconds!

Built “Kemp Tough”
to Last a Lifetime

Kemp works better, because it's built

better. As a matter of fact, it's 718

ways better than any other shredder
., money can buy! Here are just 5 ways

o I KEMP COMPANY

I 0O Piease rush details on the Kemp

L

{you'll find all the others in our color-
ful FREE brochure):

* Heavy-Duty Optional Chipper
* Reversible Fixed Knives

= Exclusive Anti-Clog Feature

= Full 240" Arc Grinding Screen

+ Adjustable Discharge Door and
Hinged Grinding Screen

Prove it to Yourself
at Our Expense!

Useany Kemp for a full 30 days in your
garden and around your yard. If you
don't think it's the best, most useful
machine you've ever owned . . . return
it to us for a full refund! Could any-
thing be more fair?

OFF-SEASON BONUS

30-DAY FREE TRIAL

i‘-._“” The Standard of
ihe Serious Gardener
Since 1890,

160 Koser Rd., Dept. 27035
Lititz (Lancaster Co.), PA 17543

Shredider/Chipper and 3-WEEK TRIAL.

Name
Address
City
State
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B i e
Learn how wou can turm an old pad and a
blower into a powaerful fumace that can melt
pluminrm cang and scrap, pol metal, and
brass. We built one for about 8101 Uses
ooEry §1o6e charcosl fuel. Build & completie
dry. Pour custom castings! Iv's sssy and
malatively sale. Cast woarks of art, machine
parts, or [tema for salel Write lor 8 catalog
today!

Rediscover
“Lost Technology”!

Faw m krnow that melsl can be malted
with ordinary charcoal, yet it has besn dong
loer The (&l 6,000 wears! We'll shaw you how,
and a whola ot marsl Madting matal (8 just one
o dorans of inletesting and ussful skills you'll
Fnmrn

Rediscover “'low-toch" crafismanshsp that
died out decades ago. You don’t nesd expen.
mve tools. Use your hands, your hasd, low
cost materials, snd cur secrets netead. You'll
b doing things you naver thought possiblel
Send for m cotalog and discover page after
page of rare Thow-to” publications simost
nevar soen in bookstores! Rediscover “lost
technology!”" Write today!

. blete plens, instructions & photos| Rare, rere, rare infol

early craftsmen!

‘You can malt matal, pour castings, and a whols ot mare|

Electroplate’ Tan hides! Make paper! Spin metal! Rewind
motors! You canl Al & low cost! Learn stesm ing oagign,
locksmithing, ydrsulics, blackemithing. @nd much mare. Ex
ract ﬂ_lﬂﬁ'!r fram comman auio aliernators.

Design crystal radios! Make cheessl Explosives! Build
lathes! Lasrn calcuhem, maching shop skills, embalming, moral
Make knivas! Magnets! Design Stirfing engines|

Build & precision matal t.:llﬂ‘u millling machine, shapes, doll

presa, shast matal haka and more from scrap materialy! Com

You'll be amaged at the things you'll e able to do with youw
own two hands using technical secrsts you'll discover in
Lindsay's Tochnical Books catalog. imagine the prida of lsarn.
IP:W a nhmm skilll Irmpress your friends! Gat a better jobl O jus)

ave H

-
Write for a catalog! -’
Wta for your personal copy of Lindsay's |/
Technical Books catalog. This is NOT a book |
club, Buy what you want, when you want, No
obligation. You get fast service, reasonable
pricas, and fair dealing. Highest quality boaks.
Guarantosd| Send 81 US & Canads |
182,00 forsign sirmaill to cover fast first class |
postage and handling. Sernd a dollar and ses

tor yoursalf. Write today! . -

Lindsay Publications
Box 12-XK BRADLEY IL 60915-0012

[0 Sendl & catning] 'va eoclowed #1.00 US & CAN 9200 farsign]

Sere

Caty

Electric 3-Wheeler!

Free Garden Cart/Trailer
Offer—Valued over $200.

New Indoor-Outdoor

DO-IT-
YOURSELF KITS
BUILD YOUR OWN GRANDFATHER CLOCK

|||'I|:|l.|ﬂll'ln mowernan] and dial]

& Do-it-yoursall case
kit, parts pre-cut

® Finished clocks

# Solid 3/4” hard-
woods: black
walnut, cherry, oak

# Heirloom quality

»F direct prices

# Solid brass West
German chiming
FROVBMENtS

= Money back

Larantes

* Frompt shipment

& No woodworking
experiance

One Hand Operation—Rear Differential Drive

Rascal Aover, the NEW ALUMINUM ELECTRIC BIKE that
|5 different and sater |¥'s 5o ezsy to handle, you controd
on, off, iorward, reverse, speed, and S1Bening with just
OME HAND

Use RASCAL ROVER indoors as well as ouldoors.
Share your bike ride with the childsen, trave 1o the store,
I of take it to your Eavorite fishing hole. Tame: tough 1er-

rain and cimb stéep hells Fits in most car tmks
Recharges overnight for pennies. Medicare Rsimburse-
misnl Available

For a FREE Catalog and cial Free
Trailer Offer r.*ll:ntglt i'msgfwrih to:

1-800-MOBILITY (1-800-662-4548)

Electric Mobility Corp., Dept. 1272
EN Mantua Bivd., Sewell, N.J. 0B0BO

FREE COLOR
CATALOG

J7 EMPEROR
CLOCK COMPANY
WORLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

Drept 1423, Emparoe Indusirial Park
Fairhopa, Alabama 16532 « Phone 1-305-028-2118
| am interesiod im0 Dol Yourssll Kiy

| O Finnhed Clocks
Mame
Stresl
City
State Zip
|piease prnl)
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Mercedes-Benz

For 1986, Mercedes will replace the
boxy 300D and 300TD with all-new
agrodynamic models. They'll be offered
with the tried-and-true 3-liter diesel—
normally aspirated or turbocharged—
plus a new 3-liter gasoline Six. Expect
airbags and ABS brakes to be options.
Next year we'll also see the fabulous
190E 2.3-16. In our European drive of
this Mercedes factory hot rod, we found
it to be a four-passenger, four-door,
four-cylinder terror of the Autebahn.

This year, the big news at the house
of the three-pointed star is the addition
of standard-equipment ABS anti-lock
brakes on the 3005D, 380SE, 380SL,
S00SEL and 500SEC, ABS is optional
on the little 190, which also boasts an
extra 7 hp. Myraid detail changes range
from heated rear-view mirrors to lower
differential ratios on some models.

Merkur

The Merkur is a whole new line of
captive imports built by Ford of Europe
and brought in from West Germany by
Lincoln-Mercury. This year we get the
sporty XR4Ti, a three-door hatchback
with turbocharged 2.3-liter Four. Ford
took great pains to bring the Merkur to
America as an undiluted performance
sedan, Stateside buyers get a 175-hp
engine that actually betters the Euro-
version’s V6, a real switch in the way
imports usually get Americanized.

In another year, there will be a simi-
lar four-door sedan and five-door sta-
tion wagon. Lincoln-Mercury hopes to
import more than 100,000 Merkurs
naxt year, which ought to be a cinch.
The car is tough, baautiful, fast and
fairly priced.

Pe

The new top-line at Peugeot is the
505 Turbo, which has an all-new, over-
head-cam, turbocharged Four with five-
speed. You'll know it by the spoiler on
the trunk lid, alloy wheels and upscale
tires, The regular 505 series is the same
as last year, with your choice of sedans
and wagons with diesel or gasoline
power. The plush 604 VB is histary.

Porsche

Porsche is on a power binge. The big
9285 now has four valves per cylinder
for the V8, good for an additional 50 hp
and performance on a par with the
equally power-happy Corvette. The
popular 944 will finally get its turbo-
charger, which should make one of the
nicest all-around sports cars on the
market even nicer. The venerable rear-
engine 811 Carrera models remain ex-

actly the same,
(Please turn to page 150
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OWN A MOVIE FOR LESS THAN THE
PRICE OF A BLANK TAPE. JUST $4.95

WITH MEMBERSHIP

In the CBS Video Club, theres no mem-
bership fee. And you don't have to buy a lot of

MOVIES.
Just two more within the next yvear.

The

TITLE

40 TOP HITS
T0 CHOOSE FROM

TOOTSIE*

SUPERMAN 111*
WARGAMES™*

NATIOMAL LAMPOON'S VACATION®

STAR WARS*

DIRTY_ HARRY* _
CADOYSHACK™

CASAELANCA

RISKY BUSINESS®
DUmBD*

THE WAY WE WERE™

ON GOLDEN FORD
THE BIG CHILL*

THE MAGNIFICENT SEVEN®

‘FEILFJIHI.‘I LIVE TWICE*
THE BLACK HOLE*

KRAMER V5. KRAMER™

| KING KONG | |DRIGIRAL)

_OCTOPUSSY*
STAR 80

MEVER SAY MEVER AGAIN*

TROMW*
BPLASH™

THE LONGEST DAY*
3TRIPES *
AOMANCING THE STONE™

THE AFRICAN OUEEN

PORKY'5*

| FUNNRY GIAL*
| ALL THE RIGHT MOVES*

"EDUCATING RITA®

| STIR CRAZY*

" NEVER CRY WOLF*
ADVENTURES OF ROBIN HODD*
THE COMANCHERDS

| TW0 OF A KIND*

CHRISTINE®
| THE MAN WHO LOVED WOMEN®

RODSTER COGBURN
*ALSO AVAILABLE ON CED DIE{:

*

mavies vou order will be mailed and billed
at regular Club prices, which currently
range from 539.95 to $79.95 for cassettes
and $19.95 to £39.95 for discs—plus ship-
ping and handling, Extra-long films and
specials mav cost a bit more.

Choosze from the best too. The Big
Chill, Splash, Stir Crazy and more,

BONUS PLAN-SAVE 50%

After buying two movies at Club prices
in the next vear, you can cancel. Or stay
with us and save even more under our cur-
rent Bonus Plan. With each movie you buy,
the plan currently allows vou to help vour-
self to another movie of equal value or less
at 50% oft.

About every four weeks (upto 13 timesa
year) we send you our CBS Video Club
Program, reviewing our Directors Selec-
tion plus many alternate movies.

SHOP-BY-MAIL CONVENIENCE

If you want the Directors Selection,
don't do a thing. [t will arrive automatically.
If vou prefer an alternate title, or none at
all, just return the card always provided by
the date specified,

You'll have two full weeks to decide. And
a toll-free number to call if you have any
questions or service requests. (If you ever
receive a tape that vou had less than two
weeks to consider, send it back at our ex-
pense. |

Join today and we'll send vour movie for
Just 34,95, along with details of how the
Club works. If vou're not satisfied, return
everything within 10 days for a full, prompt
refund—no further obligation. So clip the
coupon now. Its a great deal.

For faster service, use vour credit card
and our toll-[ree number to order. Call
toll-free 1-B00-457-0866 (in Indiana
1-B00-742-1200). Or mail the coupon.

Advance Bonus:

SAVE UP TO $50 MORE!

.. by ordering a second movie right
now. Any movie listed in this ad-
yours for $29.95 on videocassette,
$15.95 on disc. See coupon below,

—_——————

CBS VIDEO CLUB

1400 Narth Frunridge Avenve, Terre Haute, Indians 47811

CBSVIDEO CLUB,

Dept. 45A, P.O. Box 1111, Terre Haute, [N 47811
Yeu, please enroll me in the CBS Video Club
under the terms outlined in ths advertisement.
As a member, | need buy just two more movies
within the next vear.

Check ome: [ BETA VHS CED IMSC
Send me movie # for 54495,
Please check how paving:

1 My check is enclosed, Z54 E56

Charge my tmductory memieis) PSR
aned future Club purchases to)
| Mastertard | Dhirwers Cluby

American Expresa L] VISA

Account #
Expires

Signature.

[ Alsa send movie #

as my Advance Bonus for 5
(529,95 or $15.95 plus 53,00 shipping and han-
dling), which I'm adding to my payvment above.

Name
Address
City State
Sp Phone

MNoie! LES Yideo Uldb reserives the nght fo
oty o careed any aebership Offer lemiled (9 contme neal 1.5
(e fudmg Alsskal. Applicable sales tax added 1o all orders.
CED Dhse availaddlity may become limited in the futune,

! i — e

rejict any apphon
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On AnyHitch

with this mupun

‘B5 IMPORTS: BUYER'S GUIDE
(Continued from page 148)

Renault

The only French-built Renaults sold
in this country are the Sportwagon (nee
Renault 181 wagon) and the Fuego
coupe. Both cars now have 14-in.
wheals and a larger 2.2-liter normally
aspirated engine. Next year, a restyled
version of the V6 Alpine A-310 will be
offered on AMC dealers’ lots, along
with the big Renault 25 luxury car and
the Espace minivan.

Rolls-Royce

Only minor trim changes distinguish
the Silver Spirit and Silver Spur sedans,
the Camargue coupe and the Corniche
convertible from last year's models.
And of course, that's the idea—a HRolls
is a Holls is a Rolls. The Bentley name is
being revitalized with a new sportier
version called the Continental. Sporty
compared to a Rolls-Royce, not a Lotus.

Saab

Every Saab Turbo now has an inter-
cooler. four valves per cylinder and 160
hp; 900 and 9005 models soldier along
with only two wvalves. The fabulous
European Turbo 16 aero package—
which features plastic side skirts, high-
speed Pirelli PG tires on three-spoke
wheels and antisway bars—will be the
Swedes” sportiest offering. This fall
we'll see the all-mew 5000 Turbo—a
five-door hatchback to compete with
Audi, Mercedes and BMW-—as well as
a convertible version of the 800 Turbo.

Volkswagen
VW has completely redone its line for
1985. The Golf replaces the Rabbit. It's
softer-edged and more rounded, and so
is the Jetta, which is based on the Golf.
Both are available with a performance

Get towing with the only hitch
that's backed by an exclusive nation-
wide warranty honored at over 1,250
locations in the U.S. and Canada.
Have your hitch installed while-you-
wait with fast and convenient service.
We're open 7 days a week. Find us
under U-Haul in the white pages.

More rijourmoney
at your LJ-HAUL Center

i ER ARG PR

hﬁn

Enter A Whole New World
of TV Entertainment

Regency invites you to enter
the exciting world of home
satellite television. Imagine
being able to choose from over
100 channels, including

the whole line of Regency
satellite products, see your
Regency dealer or write us at
the address below.

movies, sports, news, and
educational programs, all
at the touch of a button.
Regency offers a com-
plete selection of satel-
lite system components
including the new
SR5000 remote con-
trolled satellite receiver
pictured here. For
more information on

Regency Electronics Inc. - 7707 Records Street « Indianapolis, IN 46226

package (GTI on the Golf and GLI on
the Jetta) that adds horsepower, han-
dling aids and just emough cosmetic
changes to make the car work. The fun-
loving Cabriclet continues to be based
on the Rabbit body.

The Scirocco, Vanagon and Quantum
basically are unchanged, though the
Quantum now is available with a four-
cylinder engine as well as the new 2.2-
liter Audi five-cylinder.

Volvo

All Volvos are now four-door sedans
or wagons; the two-door coupes have
been dropped for lack of interest,
There's a new 2.3-liter engine with or
without the turbo that's also used in the
big 760 GLE. A sporty version of the
760 with black-out trim and less expen-
sive appointments is called 740 Turbo.
At $19,000, it's high-excitement trans-
portation despite the conservative exta-
rior treatment, ™
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$tart your own money making business! |
ake up o *26" an hour-
BVEI WI“IE |Eﬂ|‘|l|||g| Train FAST

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

MNever before have money-making opportunities been so No

great for qualified Locksmiths, Mow lucrative regular

lock and key business has multiplied a thousandfold as

millions seek more protection against rooming crime,

Yet there's only one Locksmith for every 17,000 people!
Start Collecting CASH PROFITS Right Away

You're in "busingss” ready o eam $10 to 526.00 an hour a
few days after you begin Foley-Belsaw's shorcul training
Take advaniage of todays unprecedented opportunities in
lockamithing for year - round EXTRA INCOME in spare time
— or fulltime in a high-profit bugsiness of your own, Hundreds
wa've trained have done it. So can YOU! Al 1ools plus profes-
sional Key Machine given you with course. These plus prac-
tice malerials and equipment plus simple, Mustrated lessons
plus exparl suparvision, plus business budding guidance will
enable you the KEEP THE MONEY COMING IN! ideal for re-
tirement — good jobs, 160

Extra@ jngluded With Your
Locksmith Training

BURGLAR
ALARM

and BECURITY
Y ETERE

traiming. Covers
ail phagas of
Bunglar. Hadd-Uip
and Fire Alarm
sarvicing and in-
glallat |:|| This
val |1h'e andg

pr"'l'rI-\.["'ll'll-"fr' 11 a parl ¢
your Locksmilh traming

ADVANCED Locksmithing!
How 1o chenge combinations, in-
stall and service Sale, Vaull and
Bank Safe-Deposit Box looks.
You'll find it fascinating and high-
Iy prafitable work.

SEND FOR EXCITING FACTS—MNo Obligation
Duscowver whats in Lockemilbung lof you — how Foley-Belsaw's bMaster
Locksmith-approvad training can % v you tha skill wou can depand on
o EARN MORE — ENJOY LIFE MURE

C

A I.OCKSMITH !

Hundreds of Foley-Belsaw trained men

BH , v ALL SPECIAL TOOLS
Futen\| 3 - AND EQUIPMENT INCLUDED!

have succeeded in this fascinaling _ @ - } ) oy AN .

and highly profitable fieid . . . —. .

“Bfore earolling I checked
otber towries and alse ached
Jar advece from jeeeral
fockimirhi in my area. They
il swid yowr: was fopy

THIS PRO KEY
MACHINE IS

" Maching ¢80 alone
- a0d up lo 5200 &
manth o your income. ..

\ 9

ey M YOURS TO KEEP! «%° et icosyosaer
Machine, — 3 By SIS O your i, ':“

“I alwayr Find out all about it! Sead for FREE Facts TODAY! g
wantied 08 be in Just fill in and mail coupon below (or
busimess for myself send postcard) to receive full information RUSH FOLEY-BELSAW INSTITUTE
': Tﬂ'l‘ am and details by return mail, DO ITTODAY! COUPON! 10633 Finld Bldg.. Karsas City, Mo 64111
P s -
oS There is NO OBLIGATION and NO SALESMAN Will Call—ever!
LI
David Fairbrother—Dave"s Locksmith Service Rus" mum" Tnnl‘ 10633FIELD B'.H:[""E ;IWA‘

Milwaukee, Wisconsin 53209 FOR THIS FACT-FILLED KANSAS CITY. MISSOURI 64111 - BELSRAL 4

“1 opened my own business, spare

time, seven months after | enrolled and

miade o profit of 3329 for the first week.”
B. A. Deberry Littleton, Colorado

-

“Mo more hard, nasty work for me
Mow | have my own business and with
hardly any effort | average around 550
a day. Thanks for my new start in life,”
Sam Walker Prichord, Alabama

..YOUCan Do It ToO! I on o o o o e oo s o o o s o

YES, please send me the FREE booklel thal
gwees full detadls about Starkng my own busingss in
Locksmithing | undersiand there 15 no obligation
and that no salesman wil call

FREE

BOOKLET!

m
Tells how you guickly Mama
traim bo be yowr own boss
i & proditable Sporetime Address = ===
of Fuykllime besingss ol
your gwn PLUS ;’.HFDD-EL'! n"' B ———— = e —
dElads on our Il
NO RISK Trial Offer] 0Py tndayl Stale S —



Droop snoot helps the Ford's looks
and aerodynamics, but puts a minor
cramp in underhood service.

When it goes on sale
in May, Ford’s minivan
will be a real head-turner.

BY DANIEL CHARLES ROSS
Detroit Editor

The front-engine, rear-drive Aero-
star is a minivan that Ford is mak-
ing in three versions. The Aerostar
that'll be sold over the counter is the
“wagon.” It has side glass and is
decked out with an abundance of
car-like options. The “wvan'’ is a
slab-sided, windowless model
that'll make a great tradesman’'s vehi-
cle. The RV Conversion Van is only
available to conversion outfits or deal-
ers who will customize it prior to sale.
(Good thing it's not sold directly to the
public; it brings new meaning to the
word stripper: It has no headliner, no
interior appointments, not even seats.
Ford developed the van in concert with
van converters (o be completely ready
for customizing when it hits the shop
door.)

There's a lot of difference between
the van and wagon, as we found out
driving the two. Without the weight
carried by the more luxurious wagon,

152

the van is light and much more nimble
to drive. The wagon is more ponderous
over bumps, in steering and in han-
dling. Both mode]s have variable-ratio
rack and pinion steering but, at 37.5-ft.
curb to curb, the van has a turning circle
2.3 ft. tighter than the wagon. | could
have more fun with the van, [ think,
because it offers greater opportunity for
personal expression in customizing.
Ford thinks the windowed wagon
varsion with standard five-seat capacity
will be important to the female buying

influence. The wehicle’s step-in height
is only 14 in., about the same as the
LTD. Other Aerostar dimensions are
similarly car-like—an overall length of
174.9 in. astride a 118.9-in. wheslbasea,
ovarall height of 72.1 in., front head
room of 38.6 in. and a maximum front-
seat leg room of 40.9 in.

The Aerostar wagon in XLT trim
leaves little to be desired. All the up-
level appearance and interior goodies
are included, such as a digital electronic

(Please tumn to page 154)

L..

Typical liftgate and sliding side door
glve access to versatile seven-seat interior.
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Save $10,000 or more on your
new home. Be your own bhuilder.

No experience needed. Learn at home as NRI shows you how
in professional Building Construction course.

You can save from 10%
to 50% of the cost of your new
home by building it yourself.
And NRI can show you how.
NRI's new professional course
in Building Construction
teaches you what you need to
know to be a building contrac-
tor. And you learn at home in
your spare time, Whether you
want to build your own home,
get a better job, or start your %
own contracting business, NRI
can get you started right.

From Site Selection
to Landscaping

By being your own con- 8§
tractor, you save at least 10% of @
the cost of the typical home
right up front. Then, depend-
ing on how much of the job you do
yourself, you can save up to 50%. NRI
takes you through the job from start 1o
finish in 70 lessons full of photos and
diagrams to make leaming easy. You
begin by leaming how to pick the best
site, learn to read blueprints, estimate
costs, follow the job through right to the
planting of shrubbery and trees.

Learn Professional Secrets
Nothing’s left out. You leam the

trade practices and secrets of the pros.
Masonry, carpentry, roofing, painting,
even plumbing, heating and electrical
work. You learn what good work looks
like, tip-offs to bad or sloppy work. How
to supervise jobs...when to bring in
specialists. .. trade and financial prac-
tices. .. how to keep your job moving
on schedule.

Training Built Around
Energy-Efficient Home
You learn better because NRI

maore than 50 low-cost op-
tional plans.
Regional Seminar
As an exclusive service,
graduates may participate
in optional owner/builder
seminar. You'll get expert ad-
vice on local building codes
and conditions, meet
builders, learn more about
energy efficiency, receive tips
on financing. There'll be
demonstrations, insider info
on remodeling, hands-on
L8 programs to take part in.
Send for Free
Full-Color Catalog
There's much more to
the NRI Building Construction
Course, Send the coupon for
your free catalog describing all lessons,
projects, and opportunities in the build-
ing business. See how you can save big
money by building your own home or
earn big money by building for others.
If coupon has been removed, write to
NRI Schools, 3939 Wisconsin Avenue,
Washington, D.C. 20016-9973.

training is practical training, You get
over 100 action projects from scale-
model construction to building actual
framing sections. Lessons and projects
are coordinated with a contemporary
energy-efficient home designed espe-
cially for NRI. You keep these plans to
build your own home or select from

L

I_________d’

I ”ﬁ’ 4’]’ [ Bullding Construction
¥ [ Alr Conditioning,
SCHOOLS W] } Relfrigaration, Heating and
l MeGraw-Hill Continuing ‘i - Solar Technology Courses
Education Canter :Il" # [] Small Engine Repair
3508 Wisconsin Avenue Te " Course
washington, DG 20006 Ba [ | ST —
i et Cou L] Appliance Sarv
l WE'LL GIVE YOU TOMORROW. irdprs Couise
I o N " : - U] mmark b delads | Locksmithing Course
easa rush me the one frea calalog —nuv— I
] | have checked. | understand there is no obligation. 1 fometig Sevhaic
| Telephone Servicing
Coursa
- : Industrial Electronics
o (. Age 1 TWiAudioNVideo Servicing,
Communications,
Elecironics,

Address Microcomputers,
Electronic Dasign
Technology, Elecironics
Courses

ChiyStatelSip

Accradiied by the National Homa Study Council 1302-035
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Your Dwm
Busingss!
Eam Extra
Income
Right At
Home.

Sta
i

*12 AN HOUR -

YOU CAN EARN UP TO THAT AMOUNT

Sharpen Saws...

... ALL Garden and shop tools

for home and industry
Get In On The Profits!

Yes there's planty of business waiting
far the man who can professionally
sharpen saws and all types of sdge- @
cutting tools. SHARP-AIl does them all.
and at big profit for you, No inventory is 'T

With SHARP-ALL It's Ensy To Gat Started]
thougands of daliars 1o get started in
cost Sharp-All and our 50 'rlirslm
tra income, plus
rismea in helping sincans men i earn oK
I.:.:Bul.-.ure {0 gat ahead 18 all you need. Compleia {."pulu::tT
Manual giwes clear, slop-by-step snalFuchions, ahpws h. Ih:
now 10 sharpen Each taal, where to gel iha tricks @ bis
trade . And Gharg-all does The kind ol precision job
brings customars pack time alier Lme

You don t need 10 it
business tor yoursed. Low

invalve no selling. You garn a
year-round Cash income and make 30¢
rofit out of every dollar you take in
rk sparetime hours or fulttime right at All YOU

) : i i amy kingd With Sharp-
home, and no experience is needed ::':’;:""u_t':;ﬂ':n:;:?.nuu you want 16 WoTK ... W.J

m 1“' “I'l' m“‘ ﬂ our ' pul the profits In YOUR pockel.
NO SALESMAN Will Call!

30-Day FREE Trial Offer! | __ -

There is NO OBLIGATION and

r-ﬂ----------------_
§ (TR, FOREY-SELSAW CO. uson 1 |
| BELSAL Jnrr ol I
Send for 1 ; i

[] YES, please send me ihe FREE booklel ~"Lifeiimae

Security” and full details on your 30-Cay Free Trisl

Oitar | understand thers i5 No Obligation and that
| Mo Salesman will call on me

your copy
loday. No
obligation

il
If compon kas been removed, furf vend 51 @
posicard with yowr name sad addren fo-

FELD BLDG,
_KAIII-A CITY, MO. B111

b o ) ]
1 ADDRESS :

CITY/STATE TP

3 @ ~ PHONE LISTENING DEVICE]

HYDRAULIC JACK REPAIRS

Farrd lnimphuse COTvETMBITE IR pur
5::’(?" | mifies o u-nl:t-:-o-:n g A Buminess of your cwn
.__._d___'_ Bhena i, el s A g cnd Earn wosle pou inam o Fome, Milons ol (s 0 gas
ST M Do el 5 SEANGITE, rUsiong MG SI2 Pl arasng W e oy
ArarE re e afes oS o HOWY GRat spaie Sre & vid Diiaines o Jirags g
husg wd ety lin et
Winiw for foldee Mo PR snd Bas Bonas ofe
19“.. 2y Draeuanls avarsbis . LD o

HYDRAULIC JACK INC.
o WO P.0.BOX 18, ACCORD, NY 12404

HOW TO FIND

GOLD NUGGETS
ELECTRONICALLY

WIRELESS MIC e oowarnor

T e B

N Gumputlrfﬂmd Tasta
72 “PE Affirm - Big 400 CID . | ™ :
'T5 Chrysler Sedan! e "? - i [
L]
FREE o, T POR OUT g '} ’ *
How To EEHALET i% &* '.,“ . 5 A
FACTS: j/‘/‘ T xu 3‘ > ——
Aux. CARE T o = £H " _'_ 1 '
EUMALET OUT - b.
*1me crc S Covey Mark 5 Finding gold nuggels or coins I8 now
::‘;:ilﬁ aABlN Lo Temp Vaporizer mada easy with a new patented gold finding

detector. Before with other detectors it
was virlually impossible because of inter-
ference from black sand, This new detector
15 unaffected by black sand and can doatect
pinhead size gold nuggets at greal range.
Its maximum range is 17 feet. Il is very
lightweight and has perfect balance. One
of gur customers who had tried five other
makes and couldn't find # single nugget
now reports finding up to six nuggets in
one hour with his Gardiner detector
Recently & 400 ounce gold nugget was
found with a deteclor. Free catalog.

GARDINER ELECTRONICS

Dept. 31 = 4720 N Tin Ave. » Phoenm, AZ B5013

Join our Road Test Team! Learn how you may
vastly increase MPG ol your car, truck, RV! Ra
ey's new vapor carb is provan workable, of-
ficient, surprisingly easy fo build/install. Most
components ane stock, low cost Build your own o
have il bulit, any metal shop
Small auxiliary carb sprays air/fuel mix into ax-
haus! heated lubes; it's instantly vaporized, drawn
into existing air cleaner and carb, Dual &, i
stant change-over. Dash controls divert airandfueal
to reguiar OR suxiliary carb. Compact. fits under
hood. Only 10" (o 12" long X 57 wide X 37 hl?h.
Optional automalic controls, vapor hose heater for
cold wintars.

Pre-production inpul needed. Share in this excit-
ing breakthrough! FREE High-Mileage Report,
Road Test Application, full detakls Writal

Carb Research Canter, Dept. PM-3
Box 1 Foyil, OK 74031
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FORD's AEROSTAR MINIVAN
{Cantinued from page 152)

instrument cluster, premium seating,
rear-seat air conditioning and heater,
plus extra lockable storage compart-
ments. On the road the little wagon
travels smoothly.

But this is no sport truck: It's built to
CAITY up 10 SeVen passengers in an
optional two-two-three seating configu-
ration in style and comfort. In this form,
the two rear seats each unfold to form a
flat upholstered surface for slesping.
Rear-seat passengers (the kids) can
gven have their own separate radio
tuner and wolume controls to hear
through headsets, keeping The Clash
out of the Mozart.

Computer-aided design

Computer simulations helped Ford
enginears design the Aerostar suspen-
sion, resulting in coil springs at all four
comers supplemented by twin-tube,
low-pressure, gas-charged shock ab-
sorbers. Unsprung weight is kept down
through the use of lightweight alumi-
num driveline components.

Power train choices consist of the
standard 2.3-liter inline Four or the
optional 2.8-liter V&, coupled to either a
standard five-speed manual transmis-
sion or optional four-speed automatic
with overdrive and electronically con-
trolled torque converter,

Brakes are front discs and rear drums
with power assist. Tires range from
P185R14 to the fatter P205s in up-
option or heavy-duty packages. Brake
pedal pressure was average for a van,
and the brakes responded well to the
range of conditions encountared during
our brief drive.

The new ALAD amutomatic overdrive
transmission features a helpful down-
shift procedure for more comfort in
operation. In situations where a torque
converter automatic overdrive might
normally downshift to negotiate, say, a
glight incline, the Ford tranny simply
disengages the lockup torque converter
clutch. Ford sources claim this provides

| a small but effective multiplication in

torgque to improve transmission output.
The result, according to Ford, is tanta-
mount 1o a gentle downshift without the

| annoying hunting that you get between

direct-drive third gear and overdrive
fourth on many of today's “tuned-for-
economy’’ automatics.

In the windowless van model, the
right-side sliding door opens and closes
easily, giving good access to the cargo
bay. Width of the flat-load cargo floor is

| B4.5 in., with 48.4 in. betwesn wheel

houses. Cargo floor length is 86 in., 50
you'll have to leave the back door open
1o carry 4 * B-fi. panels, but at least you
can lay them flat between the wheel

(Please turn to page 165)
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oasluwcods Home Autobody Repair Shop

Body Solder: The Permanent Panel Repair
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Body solder makes & permanent professional-quality repair that
won't crack, lift, or shnink. Easy to apply with 2 household propane
torch and can be shaped to any contour. Grest on patch panels, seams,
and edge work. Accepts paint just like sheetmetal. Far more durable
than synathetic fillers. The craftsman's method still used today by the
best body shops, restorers — even by auto manufecturers. The com-
plete kit includes four ¥ Ib. sticks bady solder, 2 paddles, | Ib. tallow,

Y3 Ib. tinning butter, 14" body file with holder, and FREE instruction |
book “Auto Body Solder™ containing 50 pages, with over 50 illustra- |

tions (the most complete source of body solder techniques available!),
#6730 Home Crafrsman Body Solder Kit.............. $58.00
#6400 Extra Sticks 30-70 Body Solder Yalb. ........... § 1.50 ea.

The Sure Way to Kill Rust.
Eastwood’s Sandblaster.

When rust cuts deep, the only way 1o get it
out completely is with a sandblaster. With
thousands sold, our sandblaster is field-
proven and cost-effective. This tool will let
you do the jobs you once had others do: Dis-
pose of rust, scale, paint and corrosion in
inues,

The Eastwood professional sandblaster
package includes our all-meml, power gun
(same 85 used on our larger units), ten-foot hose, 14 pickup tube,spare
nozzle and detailed instructions. Just hook up 1o 8 one H.P. compressor,
insert the pickup tube into dry sand or other abrasive and you're ready to
go. The blaster’s suction head draws abrasive easily. Mo surging. No
skipping.

Three operations in one: Sandblaster, liquid blaster, air gun, With
degreasing solutions, you can usé it to remove buildup on engines and
parts. Also get a high-velocity flow of air to dry or clean pars, All spare
parts are available through our catalog.

#8512 Sandblast Gun

OPTIONAL: Sandblast hood with replaceable lens.
#9536 Sandblast hood and lens

Sheet Metal Bender for
Making Body Panels

This is a scaled-down model of
an industrial brake for fabricar-
ing shect metal parts requiring
clean, smooth bends. Will farm
90® angles in 20 gauge up w
18" wide. Bends heavier gauge
metal in smaller widths, Great

¥ 4
&

¥
-

for reproducing body panels, boxes, _""-‘.1"'
covers, etc, All-aluminum construction. rj |
Bolts or screws to your workbench. o

#6260 Sheet Metal Bender
#6261 Sct of Clamps

Eastwood Nibbler Cuts Body Metal Fast

Qur nibbler cuts straight
lines, curves—any shape you
need. Leaves a flat, no distor-
nion, burr-free finish. Uses less
effort than ordinary snips.
Chromed steel construction with
cushioned winyl grips. Cutting
jaws made of heat-treated tool steel. Will cut up to 18 gauge steel and
16 gauge aluminum. Jaws replace casily after long, hard wse.

L MBI & o e R e T e T e A

#6284 2 Replacement Blades ..

$28.95
.. § 995 © 1984 The Essrwood Company

Second

Spot Weld Perfectly In Just 6

WELD FROM ONE SIDE i
panrtdy o
HoRY, Saoi
ol Clhaer I
b grett Ro '
ARC FUSES METAL

| MAKE FAST DISTORTION FREE WELDS

Spot welding has some distinct advantages, It's very fast - a few
seconds for 8 sound weld, Because the heat is confined to a small area (the
4" dia. electrode) it avoids warpage or distortion. Allows for accurate
control that lets yvou make consistently uniform welds.

EASY TO USE - EVEN FOR BEGINNERS

Become a pro in just a few minutes. Hook it to the electrode holder of
vour arc welder (set at 50 amps) and ground to car body. Just pull back
the trigger to retract electrode, line up weld point and press head against
the metal. Meral must be free of paint, rust or grease, Release the rigger
and allow the electrode 1o contact the metal and glow for 1-2 seconds.
Then raise the electrade with the trigger and allow an arc to form a molten
puddle of metal (always use welding goggles or shield). Each weld takes
about 5- 6 seconds. Automotive manufacturers used spot welds to build
your car and you can restore it with the same authentic technique.

CONVERTS AN ARC WELDER TO A SPOT WELDER

It welds any steel between 18-26 gauge. (Auto body steel metal is
between 18 and 22 gauge). Ideal for welding replacement panels, floors,
brackets, clips, braces, channels, etc. Welds from one side so it can even
do blind panels thar erdinarily can't be spot welded. Comes with two
pressure heads — four prong for control on flar areas and two prong for
reaching into edge and recess work. Proper replacement electrodes avail-
able through Eastwood. Gun comes complete with connection wire,
spare electrode, 2 pressure heads and complete instructions.

#4355 Spot Weld Gun ......vviiiiiiiiiaininranaes §35.05
#4321 Package of [0 extrm electrodes . ......ocivininninns $9.75
H4367 Welding Goggles ........ocvviiirniiairinsmnisas $6.95

TO ORDER CALL TOLL FREE

) 1-800-345-1178 ..;5) sic’iaz
¥ 30 DAY MONEY BACK GUARANTEE

Code CO14PM 35

— liemis) # 1
Itemis) & §
Itemis) & §
[temis) & L1
Ttemis) & §

Packing and Guaranteed Delivery Charge if your order is:
Sl 000 D000 - 2180 5000 o #0080 - 54 40 $0.0) 1 THO0 - 5600

20000 o W00 - $19% 4000 w0 S000 - 405 790 end up - 8% |

0O Send me your &4-page catalog — 52,00 ¥

O Check Enclosed. TOTAL &

O VISA 0O MasterCard 0 C.O.D. (Add §2.00)

Credig Expirsnon

Card Dhwie

Mams R
LT[0y L g— e

[ P — Stale Zip —
EASTWOOD COMPANY (PA remdimis add &% imier tay)

147 Pennaylvania Ave., Box 2946, Malvern, PA. 19355 (215) édd-d12
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THE NEW

ANTIQU

Your old TV might be more than high-tech junk;
some sets have become valuable collectibles.

BY MARY CELESTE UMANS

f you're bored with the prospect of
spring cleaning, try turning this
season's ritual cleansing into a treasure
hunt. That old television set collecting
dust and ccocupying space in the base-
ment or attic might be worth a fortune.
The latest trend in the world of
collectibles is television, and it could
give the phrase "Golden Age of Televi-
sion” new meaning that the fans of
Uncle Miltie, Howdy Doody and The
Honeymooners never imagined.

To a collector, your ald TV set could
be worth $50, maybe even thousands of
dollars. But even if you never plan to
part with the set, you might enjoy
knowing that the old electronic baby-
sitter has more than sentimental value,
and derive great personal satisfaction
from restoring it to its original condi-
tion.

As antiques go, TV's a youngster: It's
hardly 50 years since the first commer-
cial sets were shown at the 1838
World's Fair.

“Until recently, television sets
weren't old enough to seriously consid-
er collectible,” says Bruce Mager, pro-
pristor of WAVES in New York City—
one of the few retail outlets for early
TVs and boob-tube memorabilia.

Mager and other collectors tell PM
that age isn't the only factor that makes
a TV set valuable. Other considerations
include mechanical and cosmetic condi-
tion, distinctive features or styling, and
brand name.

As far as age goes, the very earliest
TVs had a mechanical operating system
based on the scanning disc invented by
Germany’s Paul Nipkow in 1884. These
sets were used primarily for experi-
mentation, and they're easy to identify
by the rotating disc with spiral-pattern
perforations. If you have one, you've got
a valuable antiqua.

Inventions such as the iconoscope
(electronic camera eye) and kinescope
(receiver picture tube) led to the elec-
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tronic TV system commercially
launched in 1939. These sets were slow
to catch on: They cost almost as much as
a new car, and broadcast programming
was minimal. If your set tunes only four
or fiva channels, it's probably pre-
Woaorld War II. These sets are rare and
usually found around New York and Los
Angeles where the early TV stations
were located.

Post-war sets built from 1946
through the late ‘50s coincided with the
Golden Age of Television when pro-
grams were broadcast live—not taped.
These sets have valus too, but how
much they are actually worth depends
on a number of factors.

Condition and features
In general, the better its con

dition, the more a set is worth. A

working set might have twice the value

of one that's not (the exceptions are the

pre-war models, which are valuable on

their own). Knobs are usually the first
(Flease tum o page 158)

Philco’s 1957-58
Predicta (above| s
unigue for I3 ro-
tating, swivelling screen.
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Why are we giving away
STATUE OF LIBERTY
DIAMOND BELT BUCKLES

for only 55?7

Hard to believe, but true.

As part of a nationwide publicity campaign, the National
Historic Mint will give away 1,000,000 (one million!) of its
Official Statue of Liberty Diamond Belt Buckles for the
astonishing price of only $5 each to the first one million
persons who return this original printed ad to the Mint's
New York Headquarters (below) before Midnight, May
31, 1985.

This original printed ad must accompany your request.
Copies or photostats are nof acceptable.

This is the same Official Statue of Liberty Diamond Belt
Buckle nationally advertised in leading media and publi-
cized by the Mint throughout America. A proud symbol of
our nation’s ideal of freedom, each buckle is layered in both
genuine sterling silver and genuine 14 karat gold.

And in addition—directly at the center of

Miss Liberty's famed Torch of Freedom—

there sparkles the breathtaking beauty of a
genuine 17-facet solitaire diamond.

Issued only in this special Limited Edition, the dies for this
buckle will be immediately destroved after final distri-
bution, thus assuring permanent rarity for collectors.

£ 1585 Halional Hestoric Mint, Lid

These Statue of Liberty Diamond Belt Buckles will not be
sold by the Mint at this price in any store. To obtain one at
this special direct-from-the-Mint price, mail this original
printed ad before Midnight, May 31, 1985.

50-Year Repurchase Guarantee For Your Protection

Should you ever wish to sell or redeem your historic Statue
of Liberty Diamond Belt Buckle, the National Historic
Mint pledges to repurchase it from you upon demand, any
time within the next fifty (50) years, for the full cash price
you paid.

There is a limit of two (2) Statue of Liberty Diamond Belt
Buckles per address at this special price, but if your request
is mailed early enough (before May 25) you may order up
10 Seven.

To obtain your historic Statue of Liberty Diamond Belt
Buckle, mail this oniginal printed ad together with your
name and address and $5 for each buckle. Add only $2
shipping and handling no matter how many buckles you
are requesting. (New York residents add sales tax.)
Allow up to 6-8 weeks for shipment. Mail to: National
Historic Mint, Statue of Liberty Belt Buckle Offer,
Dept. 114-19, Box 1733, Hicksville, New York 11802.

(E25420)

The National Historic Mint is a private corporation not affiliated as an agent or otherwise
with the U.S. Government or the Statue of Liberty/Ellis Island Foundation.



YOUR BEST
PLANER BUY.

PERIOD.

Performance engineered for
the serious home woodworker.
Introducing the Shopsmith Professional
Planer. ..a resull of dynamic growth in
planer design for the home woodworker
that will serve as the industry standard,
You can buy higher priced planers and get
maore maching than you need. And you
can buy smaller planers and get reduced,
inadequate performance.

But The Shopsmith Professional
Planer's advanced design gives you
® 12° x 4" Throat * Portabi

Capacity = 28" Long Table
= Variable Feed Rate + High Grip Feed
= 110 Volt, 15 amp Rollers
# Feature for leature the mosi competl-

fively priced planer available.

We know you're sencus about wood-
working, and so are we. That's why you
nead 1o know about The Shopsmith
Professional Planer. Complete and return
the coupon 1o Shopsmith and wea'll
immeediately send detalled product infor-
mation by raturn mail. In addition, you'll
receive a FREE subscription to HANDS ON,
The Home Workshop Magazine

Grioe Shopsmith Inc.

The Home Workahop Company
=Ghopsmith, Inc , TOB4
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£ 1 mm currentiy recaiving product idormation
I_lrum Shapaminn Dept, 51 "‘J
158

TELEVISION: THE NEW ANTIQUE

{Continued from page 156}

things to disappear. On pre-war sets,
most were unique to the model. On
post-war receivers, they were often
interchangeable, so they're fairly easy
to find. But be careful: If a set has no
knobs, the insides may be gurted, too. If
the internal parts are intact, replacing a
few tubes or components might get the
set up and running like new.

Unigqueness is another element in the
antiques business. Every collector looks
forward to that special set with unusual
features or styling. Zenith and Tele-
Tone once upon a time offered "port-
hole” TVs with round picture tubes.
The compact, trapezoid-shaped Senti-
nel is another model appreciated for its
distinctive appearance,

Sometimes, personal tasto dictates
unigqueness. Many collectors prefer sets
without cabinet doors. Thesa sets are
easier to identify and admire. The circa
1849 Pilot, smallest of tha old TVs, is
desirable not only for its 3-inch screan,
but for its ease in display and storage.

Styling and brand

A lovely cabinet can be important.
The '50s oriental designs, for instance,
arg very hard to find. People consider
them pretty pieces of furniture. And
those who have them don’t want to give
them up.

On the other hand, the Philco *'Pre-
dieta’ has a rathar ugly housing of
dubious quality., But people lowe to
collect these odd models just because
they look so strange.

The make of a television doesn't
necessarily dictate its value, but some
manufacturers’ products are more in
demand than others. Dumont, a now-
defunct brand that attended the birth of
television, is especially popular right
now. Chances are good that any of the
lesser-known brand names, such as

| Andrea or Emerson, will also be highly

marketable.

New TVs from old

It's time to clean up your potential
gold mine to see exactly what you have
and what needs to be done. For the
initial cleaning, use only mild scap and
water. Modern cleaners may hurt the
old finish, dissolve putty knobs or fog
plastic windows.

If the finish is damaged, you may
want to have it restored, or do it your-
gelf. This could take anything from oil
rubs to hard vamish. There are also
good corrective chemicals available at
antieque and hardware stores.

Anytime non-original parts are used
to update a set, it decreases its value as
a collectible. Picture tubes are still avail-
able for many of the post-war modals.
Transformers, tuners and other paris

that are a little more unique to a set can
sometimes be found in the junked chas-
sis of similar models. You also might
find universal parts to fit into the shell
of the old TV without destroying the
authentic appearance of the piece. Sur-
plus Electronics, a chain with stores in
many cities, is one source for replace-
ment parts.

If you're hoping to sell an old set, or,
if you're thinking of becoming a collec-
tor, several avenues are open to you.

The collectors’ network

Dan Gustafson, 8 major TV collector
who owns 15 pre-war and 50 post-war
sets, says that one of the best ways to
network with other collectors is through
local radio clubs.

" As interest in the field grows, you're
finding more and more TV people
among the radio collectors,” observes
Gustafson.

“Classified ads in club newsletters
reflect this with more frequent requests
or offers for TV and related itemns,"” he
adds. “It's a logical extension from
radio to TV since these mediums have
S0 mMany roots in common.”

Many major cities have local radio
clubs. Most ara chapters of two national
groups: The Antigue Wireless Assn.
Inc., (Holcomb, N.Y. 14468) or the
Antique Radio Club of America, (co
The Antique Radio Gazette, Jack Davis,
Antique Television Editor, 63 Midches-
ter Ave., White Plains, N.Y. 10606).
Either of these organizations should be
able to provide extensive information
on local activities.

Since Bruce Mager at WAVES is in
the business of buying and selling, he's
a good source for estimating value and
possibly finding a buyer for your set.
Dan Gustafson also is willing to corre-
spond with anyone seeking information
on collectibles.

In both cases, include a picture of
your set with the make and model
number. Mager can be contacted at
WAVES, 32 East 13th St., New York,
N.Y. 10003. Write Dan Gustafson at
233 East Ontario, Chicago, Ill. B0611.

If you think your television set is
unique and you're willing to part with
it you might want to participate in the
archival activities at the University of
California, Los Angeles.

In addition to its work in preserving
old films and programming, UCLA has
begun a collection of hardware. To
inquire about donating your set, send a
picture with make and modeal to the
UCLA Foundation, College of Fine Arts,
A-265 Murphy Hall, Los Angeles, Calif.
80024. That old TV might returm many
times ite original value in the form of a
tax deduction! P
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Call 1-800-533-5545 today and . ..

On These Brand Name Parts,
Tools & Equipment!
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Even prestige car buyers
can appreciate the
good fuel economy.

When we asked Mercedes owners
specifically what made them

choose the 190, one simple, direct an-
swer came back: "Because it's very
much a Mercedes

That quote from a Californmia dentist
sums up the feeling of most owners we
surveyed. Nor was our dentist alone
when he went on to say, "The quality
and design, while not so elaborate as
the more expensive models, is what |
expected from Mercedes.”

What doowners expect from this new
baby Benz? It's smaller. lighter and
more fuel efficient than any of its broth
ers, yet it's by no means inexpensive. In
purpose, it gives Mercedes an entry-
level sedan: Half of all first-time M-B
buyers do choose the 190. The 180 also

:{_.:_!

my husband could o

OV T ”'l":!'.'-'-",'."'I-Il':" B e

.I'_"_.'.I'r-' .-'\ = -.I. ':_I!I: I '\l.'\.'.ll :-.‘_'I‘ ]
—FLORIDA COMNSULTANT

Tt car hax ' I ]

15
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DUt It 15 [
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-MAASSACHLUISE ’I‘\ f'.-*:‘“u's"- SER
describe the car a
grand touring autombile
—OHIO INSLIRANCE EXECLITIVE

| can best

“The shifting of the automati
transmission is rough.
—ILLINCHS COMPANY PRESIDENT

gives the company a boost in Corporate
Average Fual Economy (CAFE)
Mercedes 190 owners definitely ap
preciate the fusl mileage they're get
ting, both from the 2.3-liter gasoline
engine and particularly from the 2.2
diesal. Economy turned out to be the

Thc Interior of the * I:n.!l:ng,nI Mercedes ls much
like Its bigger siblings: traditional, conserva-
tive, comfortable and luxurious.

BASED ON 1,364,046
OWNER-DRIVEN MILES

180's second-best-liked feature, right
behind handling. According to the own-
ers we interviewed, the gasoline
powered 190E delivered 23.1/28.5 mpg
icity'highway); that's better than the

(Flease im0 page 162)
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Get into your own business with NRI
aishome training in Air Conditioning,

Now NRI's home study
course in
Air Conditioning,
Refrigeration and
Heating includes
training in heat pumps
and solar energy
systems.

Prepare vourself for a whole
new career in one of the fastest
growing fields around. As energy
needs continue to grow and
energy sources become scarcer,

the demand for skilled technicians "u

will soar. NRI can et vou started
in this opportunity area, and vou
learn at home in your spare time,
tailoring your training to your
need with a choice of NRI's Basic
or Master Courses.

Includes
Professional Tools
Either way, vou'll get plenty

of practical training, along with
the tools you need for leaming now,
earning later. In NRI's Master Course,
vou get a high-quality system analyzer
to help you troubleshoot and check
out refrigeration and air conditioning
equipment. ..a leak detector that spots

escaping refrigerant. .. tubing and

a{"

joint tools for connecting and replacing
tubing...and one of the most important
pieces of equipment you can have, a top-
quality vacuum pump for evacuating
air and contaminants. It's a profes-
sional’s “must,” saving time, trouble,
and callbacks.

You also get NRI's exclusive

Refrigeration and Heating.

designed for home study, written
clearly and simply 1o speed vour
learning.
Optional
Postgraduate Training
at York Institute
Graduates of the Master
Course are eligible for a concen-
tratéd week of resident training
at the famous York Institute at
no extra charge for tuition or
training materials. Here, vou'll
work on advanced industrial
equipment under the guidance
of expert instructors. Only NRI
includes this opportunity.

Send for Free Catalog,
No Salesman
Will Call

Send the coupon today for NRI's
free catalog showing all the equipment
and describing the complete course.
Over a million students have trained at
home the NRI way. You can, too. If
coupon has been removed, write to:
NRI Schools, 3939 Wisconsin Ave.,

Washington, D.C. 20016,

IfEl'.I]f}[L'Q’[]“d['EL}H Lnits r T — ———— —— — —

.special kits that
teach vou the prin-
ciples of electrical
circuitry, controls |
and temperature |
sensing units, tub-
ing fabrication, I

|

and joint making, Technology
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McGraw-HiN Continulng Education Center
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MERCEDES 190
(Continued from page 160)

EPA city figure of 19.0 and the 20.3
mpg in our sports sedan test (see page
92). The diesel 190D managed a no-
fooling 33.8/40.6 mpg.

About a third of our interviewees

were diesel owners. A few diesel own-
ers complained mildly about the lack of
power, but most were aware of this
from the outset. The 190D retails for
only $80 more than the 190E and gets
about 50 percent better mileage.
MNearly 61 percent of our respondents
listed handling as the car's best attri-

bute. “'Instant response,’’ as a Florida
distributor put it.

A West Virginia physician told us,
"While the 190 rides superbly on the
interstates, the intriguing thing about it
is that on twisty mountain roads it
seems to handle better the harder it's

pushed. It's as if the car had been

SUMMARY OF 1984 MERCEDES 190 OWNERS REPORTS*
Total miles driven 1,364, D46 Bwjmu 2.0 Fronl seals Avarage B3
Comfort 26.1 Excallant T1LEN Poar 28
Average miles per gallon Performance 26.1 Good i 235
2.3-liver gasoline ohe Four Average . 1B Number of vehicles owmned:
Intown . ... 231 Specific dislies: Poor_ . LR ] Thas car only . 16.1%
Cmn tha highway Z8.5 No complaints 14 4% Hear sasts Two cars 46.6
2.2-liter die=el ohe Four Lacks overall roominess 113 Excellant Z8.4%, Three cars 21.8
In towenn . . . B e ] Mot encugh power 10.3 Good 453 Four or more cars 157
On the h..lgl'nﬂlml'|I A6 Not encugh rear logmom 7.7 Avarage 204
Weak air conditioner 57 Pusor 5.8 Makes of other cars ovwmed:
Engine choices: Foor radia 6.7 Meroedes 26.8%
£.3-liter gasoline ohc Had any mechanical trouble® Chevrolet 15.2
Four G2.EMN Whan changes would you lke? MNo B8.4% Toyota 13.6
2.2-liter diesel ohe Four . 37.2 No changes ’ 25. 1% Yo 306 Volkswagen 12.1
More horsepowoer a7 Datsun 11.1
Transmission chodoes: More rear legrodam 7.7 What type of trouble?
Fowr-spesd automathc BH.4M Offer uk wivesl 6.3 Air conditioner 23.6% Would you buy a Mercedes again?
Five-speed manual 36 Offer turbocharyes 58 Cruise control 125 Yim 78.4%
Transmission B.7 No 2.8
Why did you choose this car? How much dud you pay? Elecurical B3 Mayhe 18.0
Quality 26,1% Average §23.851 Sunroof mechanism B3
Size | 19.4 Range "'$21,000-527.000 Cam-cover laak B3 Would you buy another 1907
Styling .. L 18,5 Yot 68.4%
Reputation .. 1R5 ‘Workmanship apinion: Doaler repasrs satisfactory ? Mo o b 77
Value {worth the price) 18.0 Excellant 050 Nl o o Faa s TE. 3% Mayhe 23.9
Good 174 Ko . b
Specific likes: Average 13 Age distribution of cwners:
Handling 60, B% Poor 04 Dealor service qﬂ.r-ﬂ! Under 28 yoars B.O%
Economy 31.1 Excellent 48 5% A0-48 ywars - B7.2
Riding qualities 27.8 Comfart opinion: Good 40.2 50-plus 4.6
*Percentages might not equal 100% due vo rounding or insufficient data.

Unifarmly axer-
cisas more
muscles than
any other form
of axercise,

'
4 __'.'-:tl::ﬂ-ﬂ pei-
¥ keeps
HJ & yser from mov-
- ing forward on
exarciser.

Indepandant
arm and leg
rasistance

Built to last!
Solid red oak
frama.

Cross Country Skiing Exerciser

The enjovable sport of cross
country skiing is cited by leading
physiologists as the most perfect
form of aerobic exercise. Iis rhythmic
total body motion uniformly exercises
more muscles than ather forms of
exercise and its smoothness causes no
juini pain or damage. NordicTrack leis
you get the same top fitness building
benefits year around in the con-
venience of your home. NordicTrack
eliminates barriers of time, weather,
chance of injury, &1c. Very effective
for weight control.

More Effective and Safer
Than Rowing Machines
When rowing, the leg resistance
is only as strong as the pull of the
arms. Since your legs are 3 Limes as
SIFONGE 4% your arms either the arms are
over-worked or the legs loaf. In con-
trasi, NordicTrack’s resistance is pro-
portioned according to the individual
muscle strength — thus NordicTrack
provides a far more effective workout
because no major muscles are over
stressed or under worked.
MNordicTrack is much safer because
no high back strain loads are imposed.

Better Than Exercise Bikes & Rowing Machines

Much Better Than Exercise Bikes
More complete. Adds important
upper body exercise and provides more
umiform leg muscle usage. Higher pulse

rates, necessary for building fitness,
seem easwer becuuse more muscles share
the exercise. Safer. Deeply bent knee
motion of exercise bikes can caise
knee problems. NordicTrack’s erect
position causes no high joint stress.

Exclusive Patented Flywheel
Action Provides unmatched smooth
ness and continuity from stride to
stride, Mation and resistances .m:
same d% in real skiing.

= Fits in your home or office

» Folds and stands on end
to require only 15" x 177
slorage area

Two vear warrgnty, J0 day

trigl period. Call TOLL FRF'}

or Write for Free Brochure,

1-800-328-5888

Minnesota 612-448-6987

P51 124-PM, Columbia Court,

Chaska, MN 55318

Nordi?’l?ck

The Jarless Total Body Exerciser.
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carved from a single ingot of molybde-
num steel!”

Rear seat gripes

Unlike handling, which everybody
liked, seating comfort came in for mixed
reviews, Rear seating space, particular-
ly, was judged inadequate by just over a
quarter of our respondents. “This is a
great four-door sedan for two people,”
quipped a Texas ophthalmologist. And
an lowa executive suggested, "Take 3
inches out of the trunk and add it to
back-seat knee room."”

Not much quibble with the front
buckets, although a few taller drivers
who'd ordered the no-cost sunroof felt
slightly hemnmed in.

Quality, workmanship and reliability
received top marks from absolutely ev-
eryone. "I thought my Porsche was well
put together and carefully detailed, but
this 190 exceeds it,” said a Florida
mechanical engineer. And a Florida
surgeon, "“Typical Mercedes guality.”

Few mechanical problems

Very few 190 owners reported me-
chanical problems, but just over 7 per-
cent said the 19(¥s air conditioning com-
pressor tended to seize. The next most
common complaint was that the cruise
control sometimes refused to work.

Dealer service was given a good to
excallent rating by 88.7 percent of our
respondents. A California manager
said, "Just like the good-old days!
When I take the car in for service, they
wash it without being asked!”

When we asked for suggestions to
improve the Mercedes 190, a quarter of
our survey said it couldn't be done.
However, another 10 percent confessed
they'd like a little more horsepower.

Other recommendations

(Other recommended improvements
included eliminating the automatic
transmission’s harsh 1-2 shift, carpet-
ing the lower doors to prevent scuffing,
adding a second windshield wiper to
the current single central arm, offering
a better standard sound system and
heavier-gauge bumpers. “I'm disap-
pointed that they didn't put stiffer
bumpers on the 190, said an Arizona
salesman. "'l had another car back into
mine, barely moving, and it did $1,000
warth of damage!”

"1 feel like a million dollars every
time I'm out in my 190," marveled a
Florida retailer.

“The Mercedes 190 is the perfect
combination of quality and reduced size
for those of us who prefer smaller
luxury cars,’” observed a Massachusetts
systems angineer. And a California in-
vestment manager touched the heart of
the matter when he wrote, [ feel this
automobile can, and probably will, take
me into the 21st century.” m
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MUST LIQUIDATE

AT FAR BELOW DEALER COST!
High Pressure, Easy Operating

Power Spray Washer

FACTORY NEW! FIRST QUALITY

PUBLIC NOTICE!

'll'l'o-u aul q

b-| ﬂul-nkl'p sodd by manufactur-
ers at drastic price redudtions
for many ressens, such as:
Discontinued lings. Last yedr's
models, Distributor surplus.
Concalled ordars. Bankruptcy.
Factary owerproduction, Cut-
of- prod . Tailends of
vEnOTie.

‘Whigtarear the resson for tha lig-
uldateen, you sre assured of fine
gquality st money-saving low

prices! Suppliss s lirnited.
Cirdar now

Ideal for home, business and
industrial use! Combination
of high-pressure water spray

and detergent (or cleaning

solvent) does a highly
effective job on cars,
trucks, machinery, etc.

® UL approved 3/4 hp motor.

® Plugs into standard 120V outlet.

® 18-gal. per minute -
spraying capacity.

® 2-gal. corrosion
resistant sol-
vent tank is
easily removable
for filling.

& Fold down

handle. T

® Sturdy, light-
weight design.

For car and truck wasmng ... paint stnpprng s

af any lough, messy cleanup job . . . use Power
Spray! It tackles the dirtiest. hardest jobs witha
highly effective combination of high prassure wa-
ter spray and detergeni (or other appropriate clean-
ing solvent). Power Spray can produce 600 ibs
of pressura to blast away al caked-on dirt, mued.
grease ... or 1o strip off old, Naking gaint.

A handy 207 spray wand, with handle, l#is you
gasily direct the flow of high-pressure spray
Two different nozzles on the wand lel you quickly
change fram high pressure stream to lower pres-
sure fan spray. A 15-ft. long pressure hose gives
you freedom of movemant to get around cars,
trucks, etc. A 15-1t. elacirical power cord plugs
into a standard 120V circuit,

Power Spray attaches to a standard garden hose
(ol incl) and your water line. Buill-n injaction

system and 2-gal. Solvent Tank lelsyouuse clean-  Mfgr. Sug. Retail ... ..., $399.00
ing liquids such as detergents, solvents, degreas- o 5
ers, elc. The chemicals by-pass the two-cylinder $
pumpg . . . for longer pump lite! The upright tubular
steering handle pius 8" solid rubber wheels pro-  Liguidation
vide easy-rolling portability. Price
Mow Only ........

Power Spray does MORE than just clean! It's also

Swies outside continentsl U.S5. sre subject to
special conditions. Pluass all or write to inguire

Crodet card custorman can arder by phane

24 howrs & day.
R )

Toll-Free: 1-800-328-0609

|

|

|

" | Acot Exp.

u :E::l:::im“u:fln::d by chech 1 PLEASE PRINT CLEARLY

1 Marn
C.0.M.B.CO."}|

Ciy
- I State il
Auth nzed Lluuldatur : hons

MINNE 5 § ke e

sach tor shipping end hardl
sibin tax. Allorer 3-8 weisirkn o

I.'.l[]

C.0O.M.B. CO.®

Sand — Powar

greal for spraying: disinfectant, wax. fertilizer,
insaclicides, elc

Use Power Spray to:

@ Fartiliza lawns, gardens, shrubs,

& Wash and wax vahicles, boats, ete.

® Degrease engines, machinery, floors.

@ Spray for weeds in lawn and garden.

® Wash house and strip loose paint.

@ Wash livestock, barns, farm equipment and

wethiclea.
® Extorminate insects on lawn, shrubs,

® UL approved 374 hp. mator,

® Plugs into standard 120V outlet.

® 1B-gal. per minute spraying capacity.

® 2-gal. corrosion resistant solvent tank is
easily ramovabla for filling.

® Fold down handls for aasy storage.

® Sturdy, lightwaight design.

Item H-327-62638

lvarm H-327-62638
4615 28tk Ava, N.. Minnaapolis, MM 55441-3367

Washars] &t 9736 asch, plus §165. 78

. {Minnasats rllhdll'lll add 6%

. By, no C.0.0. orders.]

My check or money order 18 s loaed. 1Nndﬂwhm

ing crdera paid by chack, thanks to TeleCheok.]
hlfp- O MasisrCaed~ 71 VIGA O A, Ex. [ Dinases Clhab
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DISCOUNT

PRICES!
On Quality Parts
and Accessories

COMPLETE LINE OF
TOP QUALITY
i

=2

LAWNMOWER AND

SMALL ENGINE
REPLACEMENT
PARTS

TOOLS AND
ACCESSORIES

MSCOUNT PRICES
UP 7O 40% OFF

RETAIL

20 YEARS OF
EXPERIENCE

FULL MONEY-BACK
GUARANTEE

SEND FOR OUR FREE CATALOG
MAME o

ADDRESS

cITY

STATE ZIP

MAIL TO: ZIP-PENN, DEPT. POM-03
P.0. BOX 15129, SACRAMENTO, CA 95851

01 Its Kind In The World

D't let indlated lumber prces Sop yourl Smpoetant Duildang
projoects. The Sawmill goes raghi to the trees and hurms oul

smooth. rug-cul lumbear

avan baginners gel axcalian re-

sults. Jus! ona man (no crew needed) can aasity cul enaugh
on weekands 10 gave hundreds of doflars owver high um-
peryard prices Lise as liltle 85 25 horsapowes. Facltory-direct
splling keeps price low, and convenient time payments my

b8 rranged
Rush ooupon fodmy for Free Bookist

“How To Saw

workshop
can PAY-OFF

J-IN-1
Power Feed
Power Tool .

Planer MlllllBl' Saw

Three power tools in one —
a real money-maker for you!

The PlanerMolder/Saw is a versatile
piece of machinery. It turns out prof-

vidual home craftsman, cabinet and
picture ﬁ'&mil‘lg shops, lumber vards,
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
patterns. Cuts any molding pattern

Particles that accumulate in film devel-
oper and tum it foggy are too small to
be trapped by a filter funnel. They'll
rarely interfere with development, but
they can leave gummy deposits on
negatives. Hemove them by pouring
chemicals through coffee filters.

itable precision molding, trim, floor-
ing, furniture . . . in all puimlar pat- —Kenn Oberrecht
terns. Rips, planes, molds sepa- . =
The Only ONE-MAN rately. .. orall at once. Usedbyindi- Penny-wise, gallon foolish
PORTABLE SAWMILL

Fley-Beinrw Co . J0452 Fela Bisy _ Saness Ty MO &1 | ou desire. Provides trouble-free per- J =
ﬁ b vl g e | Form ormance. And is so simple to npel?ate It's more economical to buy developers
{ | even beginners can use it! in gallons. but exposure to air can spoil
Mama 1 * SEND FOR the solution. Store the gallon in four
! | 30-Day FREE Trial! excimng racrs s e i
Address 1 46 CALIOAT SALESALAN With EALL one-quart botles so that three remain
City-State Zip E R e closed and safe from oxidation.
- LEY- ' —
-~ RUSH COUPON 90620 FIELD BLDG. Bob Berger
4 Worldwide | TODAY! KANSAS CITY. MD. 54111 '
Equipment § I - D - Unhealthy air
Suppliers s [
" : jeid Bldg.
Ferd Model 500 Diol Desk Telephones | . E% Kansas City. Mo 54111 o =t
s B | ‘ £ 1
& quobty, relubshed mude osd el 1 YES. pieasr send me rhe FREE Bopiler thay e By WS BAYE THALE LhBS
Ewcellent  ironsminisn.  AFirgsip gives me complete facrs abowr your Plaarr-
revanget tane bell-sbregmive design Malder-Saw ond full details an bow [ can gualifs
Works B0 ony (OMITEOE Gyilem for g 30-Oay Free Trial Fghr i my own shap, |
i Modulr plug connestion understamd there (5 Mo Obligarios and thar Na
AW T T ot Nalesman will call
N wesrmromes 31299 LGOS Py

* Money seving Bargsisd
hiatering biand sew locipry
ey, Gov't ond  fertery
urpha apeciafs. USE VIS4
MASTERCARD OF THE AMR
ICAM EXPRESS CARD

FREE'

Air is the enemy of photo developers.
This picture shows what it can do. in
time, if the bottle cap isn't closed tightly
or if the inside gasket is wormn.
—Robert Hertzberg

| Dept. PM-035 / Lincoln, NE 68501 §
For Ordering Only Coll 800-228-3407
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The Korwin Learning Sestem: Kevhoard
is a casselie-tape course that teaches you
how to play prano and electronic keyboard.

It is designed for adulis who never
touched a keyboard before in their life,
but “progresses in easy steps 1o become
the mosi savvy and sophisticated kev-
board advice ever offered to the public”

You don’t have to know how to read
music and the course doesn’t teach it:
vou'll learn to play by ear!

WHAT YOU WILL LEARN
Practicing 15 minutes each day. here’s
what vou'll be able o do:

s After the first lesson. you will bhe
making up your own melodies and
playing them with both hands.

s After the fourth lesson, you will be
playing your [avorite songs.

® After the tenth and final lesson, vou
will be doing your own arranging.

WHAT YOU WILL RECEIVE

® () lessons for piano and electronic
keyboard on 6 casselte tapes.

# 85 page manual with over 100 large
clear illustrations showing exactly
what your hands should do.

YOUR SUCCESS IS GUARANTEED

You will have 30 days to try the course_ If
it doesn't work for you, you may send it
hack for full refund of the purchase price.

Since this new method was introduced
last fall, hundreds of people have proved
to themselves that this course does work.
They have achieved the ability o create
music with their own two hands. . . .You
can too!

HOW TO ORDER
Phone: 1-8(0-352-T930
(in [linois: 312-545-0460)
Write: Send check o:
Korwin Learning System, Dept, 33
233 M. Michigan Ave.,
Chicago, L 60601,
Price:
5495 plus %4 UPS shipping & handling.
linois residents add $7.60 IL sales tax.
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FORD's AEROSTAR MINIVAN
{Continued from page 154)

wells. Ground-to-floor height is 20.3 in.
Interior cargo velume of the van is
143.5 cu. ft., orup to 176.9 cu. ft. if the
right-side passenger seat is removed.
Compare that with the Chevy As-
tro/GMC Safari cargo capacity rating of
151.1 cu. fr. (with both front seats in
place) and the Dodge Caravan/Ply-
mouth Voyager volume of 125 cu. ft.

Although the Aerostar is an inch
shorter than the Chrysler Corp. mini-
van, it is 3 in. wider and B in. higher.
More important to users though, with
the extra-cost VB engine {an option nat
yet available in the Chrysler minis) the
rear-drive Aerostar is rated to tow a
5,000-pound load. The front-drive Car-
avanVoyager will only pull a 2,000-
pound trailer.

Asrostar pricing isn"t firm at this
writing hut the wagaon should be com-
petitive with the Chrysler T-wagons,
Flaying a part in this could be the start-
up delays at the 5t. Louis assembly
plant where Aerostar will be built.
Heavily automated, the plant reportedly
has had quality problems with new
assemnbly hardware, primarily automat-
ed welding equipment and the software
that operates it. Ford pegs late spring as
the intro date, back a couple of months
from first estimates. Insiders report
sometime in May.

We think you’re going to be seeing a
lot of Ford's Aerostar in the future. 1 can
already picture it as a bread 'n’ butter
truck—and Ford bean counters un-

doubtedly feel the same way. ™
THE PM REPORT CARD
FORD GRADE COMMENTS
AEROSTAR
Acceleration B+ Good with Vé;
tair with Four
Handling B Wapon 2 bit soft;
van good
Braking B+ Class-average, good pad-
al madylatsen
Steering c Mo road feel; bus-driver
tilt to wheal
Transmission A Shifts smoathly

Ride A Effective bump damping.
Fual NA
BSCONOMY
Seating A Plush, and lots of it
Vision A/C  Excellent in wagan;
marginal in van
Gauges’ A Analog 15 betier; LEDs
controls VETy Japanese
Ventilation A Many outlets, good
fan action
Nolze A/C  Wagon is guiet;
& 55 mph van noisy
B+ Decent room lor
capacity family or cargo
ine B+ Low hood
E:r?.-i:uhimy
Fit and finish & Good job!

' . . . . S . S

Penetrant & L

—

¥
o R T T—E;‘;
e - s o

Full protection for
your car, boat,
tools & equipment.

FLUID FILM? the most thorough
rust preventive you can buy. Proven
for over 40 years in the corrosive
environment of the shipping indus-
try. Just spray it on and heavy duty,
wool wax (lanolin) based FLUID
FILM penetrates to base metal. Stops
rust cold. Keeps rust awnz- for years.

Lubricates, too. Try it!

$4.45 for 113% oz.can. Add $2.00 pws
shipping & handling. Send check or
money order. CA residents include
(5.3% sales tax.

Mame
Address

ity

State
Send to:
<+ EUREKA CHEMICAL COMPANY

P.O. Box 2205, 234 Lawrence Ave.,
South San Francisco, CA 94080
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At last!
The First COMPLETE

WORK CENTER

he new Zaga mulhpurpnse precision

work center is for the professional or
amateur model builder and hobby crafts-
man. With Zéga, you'll be able to cut,
carve. grind, shape, drill, sand or polish
even the smallest pieces — perfectly
Since iis introduction in Europe, this work
center has been in such demand that
many people must wait months to gel one!
Through a special arrangement with the
German company, we are importing a
limited number of the unigue £Zéga Model
Centers for the LS. market.
You get a new degree of precision and
versatilily never before available in a
typical single-purpose model or hobby
craft saw
Zéga provides more professional features,
more precision applications and a more
complete workshop capability than any-
thing else on the market.
Best of all, Zéga attachments add a whaole
new world of invaluable functions. With
the power take-off and flexible power
shaft, you'll have as comprehensive and

I remarkabile Zéga Model Center

e ——
HINTS
FROM
READERS

Self-cleaning
litter picker -

[irea of bending your back to p

for the

Hobby Craftsman
and Serious
Model Builder.

1
. 6 Up
varled a model work center as you'll ever s

need — simply by adding accessories! 'I"I ;I "_Ih 'lrll""'ll.' roaches \.r'.'t'l. I\-'::-u:' :IEn:zl*_-;Jin? :
N B drudgery with this sell-clean-
I?{jZégEa mepm = ing litter picker—a spiked tool that
ur Expense pierces the offending objeet, then you |
Try the Zega Model Center in your own eject it into a trash receptacle without it

home for a full month. If you don't agree

that it i5 all we say it 15 (and much more!),
simply return it. and we'll promptly refund
your money!

SPECIAL INTRODUCTORY

being touched by hun
T'o make the litter picker
in. casing nail 1 in. deep mw the énd of
an old broom handle, and grind its head
PRICE AND FREE BONUS to 8 point '[.'E"‘.-'.' self-cleaning mechanism
(If You Huw!} 5. made from a h'.l-:il!.'_;.'l'. length of |
= clothes hanger wire, its front end bent
| ZEga model center

i e & into a right-angled loop to fit over the |

antis Man acturlrhg o ol e e

1458 County Line Aoad, Dept. Z114 I sharpened ”I' [t= opposite end passes
through

Huntingdon Valley, PA 18008 three small scres
[0 Rush me FREE information on the

W Byes pOosl
ioned on the handle

I Before passing the shaft throu

slip on n

PLUS special prices and FREE bonus! gh the |

small coil |

OLD 50UTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS|

1. Call 1-800-B41-B574 for literature ond
prices.

2. Study literoture ond price sheet to
determine that aluminum columns ore less
expensive ond easier to obtain than wood
columns,

3. Sell spouse on oll odvontoges of aluminum
columns.

4, Coll foctory ot some 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 Soturdoy morning do-it-yourself
project.

& Columns will orrive in approximately 10
days.

. Arrange for moral support, 2 soft drinks,
1 can elbow grease, hammer, sow, level,
and jock.

8. Follow directions ond instoll columns on

Saturdoy morning, eat lunch, then play
golf with friends.

Phone BOO/841-8674 to!l-free
Moultria, GA 31768

ki last screw aye

Address " | springs—salvaged from old ballpoint |

City SO pens—Iollowed by a small twist of

Sl.aL — I_i-'lﬂ_.. il copper wire, Solder the twist of wire to
the shaft. Finally, bend the upper end of
ha shaft into a loop to provide a thumb [
press —Loufs Hochman

Litter picker saves bending. Push the looped
end of the shaft to clear litter from spike.

| ROUND—

| | [ [ en s v PRUBITY 23%

| o WO &ﬂHE&HANGEE
! 'I [ | SQUARE = :

Al BB, B
1o7R107, & 121

SMART
FLUTED DESIGN
| compbete with atandard

¥ Long 111 I.'II cap and base..
g 1! I I.'(i ADDITIONAL CAPS
(] (i AVAILABLE — Scamorsi, p
[ { Corinthian and split cap » i |3- EECHJ.]
and base. PERMAMENT, TWAST OF WIRE
N TROUBLE-FREE-will nat rot, | SOLDERED TO
warp or sphil. Replace your By 1
obd wood columns with /‘i ) S
aluminum _LIGHTWEIGHT, ' BALLPOCINT PEN
! EASY TO INSTALL—cul down % SPRING [2 REQD.)
! labor costa, mataral costs and |
handling lima._ BAKED-ON QLD BRCOM HANDLE !
FINISH—oven baked columny |
complataly finished for home ..?’: 3-112% CASING NAIL I
ramodsling when gulck : 1\\1 GRIND HEAD TCY POINT [
] I
|

HOMES —parfec! for porchas,
BREFANCES, COONNBOES — & NEw
idea in inberior decorating.

inataliation I8 reguired I//
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DOCTOR’S FAMILY CUTS
HOT WATER BILLS

WATER WELL

PMW DRILL KIT [ WHALF:
~R=% Now you can drill Yet
k? OKS i a wa?r’n;::‘?cljm?ik : ! ;;3; nj;'—

spring in your showers
A dovetalil jig |

“ ba':kvﬂrd. HHVE' H" "n a row.
the pure, fresh |
water you want How was it done? With a THERMAR
FREE! TANKLESS WATER HEATER. Tank

type heaters STORE heated water
—waiting for use. To do this, they
cycle on and off continuously — 24
hours a day—every day. In contrast,
a THERMAR HEATER HAS MO TANK
|| AT ALL. It produces hot water on
\Eﬂs‘f to operate | | pEMAND—as you need it—so it

Tha Dr. Chamberlin Family

as your power has NO “stand by" loss—and can
lawn mower! cut your hot water bills by 50% and
more. And, because Thermar has

FOR FREE BROCHURE | | ) tank—it can't run out of hot water

: i CALL TOLL-FREE —ever—shower after shower.
1-800-821-7700 MAIL THE COUPON TODAY FOR FREE

{Ask for Exiension 5749) ENERGY BODKLET AND ALL DETAILS.
R o e ot i s VOO Ay Ao

r)é 5749 Anderson Road | THERMAR  erse Scuare

| | Opelika, Alabama 36802 | Greenunch, CT 04430

| Piease mad wowr FREE Brochure | [ - 00 220-0505
This drill-powered Jig will cut half-blind | {1 Hame
dovetalls In stock up to 1 In. thick. Hold the | Print Name — 1 |1
drill In a vertical position [top] to cut the |, . E I 8
sockets that accept the dovetalls. The fin- | - HE 2
Ished joint that is shown above took less | ity Seate Zip — | ! i St z
than five minutes to complete. , AR W= = — by e

Phove ¢ 1985 Deenftock Min Co ) | Ny e e e ————

Uniil now there have been two ways to
make dovetail joints: by hand, using a
saw and chisel, or with a router and a
dovetail template. But now there's a
third option—the Wolfcraft drill-
powered dovetail jig.

This urique tool will allow you to
produce half-blind dovetail joints using
a Yo or e=in. drilll The dovetailer
(Model 4200) consists of a self-clamp-
ing template, cutter guide, auxiliary
handle with depth stop. cutter holder
and drill arbor. and '/>-in. dovetail bit. In
addition, straight bits are available for
cutting box joints.

First. clamp the jig to the workpiece
to rout the sockets that accept the tails
Chuck the arbor into the drill and slide
the cutter holder into one of the chan-

i " Miles Homes offers one of the most *Basic Home Package. Prices may vary by
neI]-_-; in the jig. as shown. 'J_'hen. start the affordable financing programs on the seate. Sou Cainlon Jor delinion-of materials
drill and push the cutter into the work, market today —- SEND TODAY FOR FULL DETAILS. =
Repeat this for each channel. o Pike Moncing 4 B Pt v (s i

i : or Qualified Bu 1
MNext, cut the tails using the channels ' I * NoD an " yors = O Fres colar broshure H
) r £ 5 own 0 88 page, lull color calalog i
on the jig side. Since the tails are cut = Below Market Financing : (Phoiins: arcions 51 HiGk o maniny Shie ] 1
through the work, clamp a backup * Low Monthly Payments While Building Piease Print i
board to the workpiece to prevent splin- * More Than 45 Home Designs : Mame — . =
tering and to keep the cutter from § Address — S
hitting the jig. MilesHomes e | B — 2y —
The Wolfcraft dovetailer is $30 at 4700 Mathan Lana § Phome Mo | e :
hardware stores and many mail-order F.0. Box 8485 ! LANDOIOwn O Making Pxyments TlLooking |
ool firms. For details, contact Joe Kar- e L E I plan 1o SEart Busidang by (MO YR :
; : 2 e Combined income:
kosch, 1107 Lunt _AVE.. Schaumburg, | E-.Hr:a-.r::? 1 mi?émﬂ?; ?u;m i ypromyres T H
Ill. 60193 —Rosario Capotosto e I O 528 .000-535 000 O Over 535,000 =
Pee— e ———————— 1] :_ MEWD-m )
- —— -
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SIarl ]mm' nwn mnnev malung husmesm

serwce and repair

L‘-TIOH!WMMHMMHmﬂghtltm we help you every step of the way.

ln just u short time, you can be ready to join
one of the fasiest growing industries in Americs
.. . @n industry where gualificd men are making
from $25.00 1o $30.00 per howr. . . and thats just
for labor. Paris, engines and accessorics add even

o

i

L]

s

No experience nacessary.

You don't need to be a *born mechanic' or have
prior experience. Il vou can read, vou can master
this profitable trade right at home, in your spare-
time, without missing a single paycheck. Lessons
are fully ilustrated — 5o clear you can’t go wrong,

more to the profits. Becaose llu small en-
gine industry has grown sa 00

guickly, an scute shortage of
gualified Small Engine Pro-
lesslonals exists throughout
the country, When yvou see
how many small engines are
In use today, it"s easy to
understand why gqualified
men command such high

We gurde you every step
of the way, including tested
and proven instructions on
how to get business, what
1o charge, how 1o get free
advertising, where to get
supplies wholesale . . . all
the “tricks of the trade’. .,
all the inside facis you

gﬂm ;J- &5 much as 549,95 need (o assure success right
e hT,r;:n‘::::;_'h" Leam At Home in Your Spare Tim. from the start

65-milllon small engines
are in service today! )

That's right — there are over sixty-five million
2-cycle and d-cycle small engines in service
across the U.S. A, That's the official count from
the Engine Service Assn.. and new engines are
being buill at a rate of one-million pef month!
With fully accredited and approved Bel-
saw lraining, ¥ou can s00n0 hnv:l.tl:shn-
knowledge to make top money servicing these
engines. Homeowners and businessmen will

INCREASED INCOME

“I'ee had abour §
¥Years CIpETiERcE Fe-
pairing small em-
Jrimes . .. bat repoics
were only minar, ..
waril I srarsed the
Folew-Belsaw Cawrre,'”

Walter H. Strick
Campbell, California

you out and pay you well 1o service and re-
pair their lawnmowers, tllers, edgers, er
rakes, garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles. ..
endless,

With our famous ‘learn-by-doing’ training
method, you gel actual ‘hands-on” experience
with specialized 1ols and equipment you'll re-
ceive with your training. plus a brand-new 4HP
engine = ill vours o Leep.

Send Today for FREE facts!

You risk noching by accepting this affer to find
ol hiow Foley-Belsaw training can give vou the
skills vow meed fo increase vour income in a
high-profit. recession-proaf business of vour
oW

Just fill in and mail coupon below (or send post-
card} to receive full information and details by
return mail. DO IT TODAY !

FOLEY-BELSAW INSTITUTE of
SMALL ENGINE REPAIR

50641 Field Bldg., Kansas City, MO. 64111

Mo obligation . .

Foley-Belsaw Institute
50641 Field Bldg. » Kansas City, Mo. 84111

1 YES, please send me the FREE booklet that
gives full details about starting my own business

small Engine Repair. | enderstand there is mo obligation
and that no salesman will call,

the list is almost

You get all this Professional equipment with
your course, PLUS 4 H.P. Engine. ... ALL
YOURS TO KEEP. ... All at MO EXTRA COST.

. No salesman will call

ADDRESS —

I~
l STATE _
-

I — ZIP_
I N N . -

A rising faucet
Moen introduces the Riser—the frst
adjustable-height faucet. Just lift the
spout and the Biser locks into position 9
in, above the top of the sink. This
permits filling tall vases, pitchers and
oversized pots and pans

The Riser is designed for easy do-it-
vourselfl installation and comes with all
the necessary tubing and connections.
The spout is equipped with a water-
saving aerator that sprays, aerates and
swivels to reach every corner of the
sink. The aerator limits water flow to
2.75 gal. per minute, The Riser comes
in two sizes: kitchen ($125) and lava-
tory ($115). For details. contact Moen
377 Woodland Awve.. Elyria, Chio
44036 —HRosario Capotosto

Faucet comes with all necessary tubing and
connections. Features Include washerless
cartridge, single-lever water control.

new Riser lavatory faucet locks into
tion to permit washing hair easily.

i3

POPULAR MECHANICS ® MARCH 1985



—
HINTS

FROM
READERS

Fishing pole eye wrapper

End brackets support pole, which is turned
by belt. Thread winds around shaft and eye

from spoaol suspended below pole.

Tk 5 3-1/4 x B”

END

|2 RECHD|
Iig = 14-1/47
BRASS ROD,
THREADED ONE END

1™ DHA.

12x15" '
DRIVEBELT | |
MADE FROM
INNER TUBE

14 % 3114 x 13-114"
BASE

HANDLE—
IMx12xd-12"
ALLIMINUM,
THREAD HOLES
WUITH ND. 632
TAP I

HANDLE DETAIL . J|r _
I#8"-DLA. HOLE

118 -32
MACHIMNE
SCREVY

1*-LOMNG

—
WASHER SPACER

This. hand-cranked eye wrapper ties
eyes on fishing poles quickly and neat-
ly. with thread supplied from a spool
that slides freely on the brass rod
directly under the pale. The pulley that
spins the pole is a8 mayonnaise or ma-
son jar lid with the head of a 1'/-in.-
long brass screw soldered to its inside
surface. The drive belt is cut from ap
old inner tube. Cut No. 6-32 threaded
holes in each end of the crank arm, one
for the axle screw, the other for the
screw that serves as crank handle.
Since the winder is turned clockwise,
both screws will remain tight in the
arm.—Louis Hochman
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AT FAR BELOW DEALER COST!

MIG WELDER

FACTORY NEW! FA PERFECT!

Wire feed welding is the only accept-
able repair method for car
and truck body paneis!
Ideal for do-it-yourself

van customizing! Perfect
for welding alumfnum,
very thin sheet metal,
high-carbon or even
stainless steel!

easier to
use than arc
welders! Ideal
for beginners! Perfect for pros!

ARC WELDERS tend to disiort thin metal, making itimpossible to
weld unless a brazing attachment is used. But brazing attach-
ments are awkward and difficult 1o control. ARC WELDING re-
quires extensive traimng for expert results!

Bul with a WIRE FEED welder. the wire is fed AUTOMATICALLY!
This means you can concentrate on the weld and not have (o
waorry about the correct addition of arc wire. And with the two
booklets we've enclosed there is mare than enough infarmation
for the layman to start welding right away!

The “gun” is easy to move info virtually any position. And it
‘welds” ONLY when the trigger 15 pressed! Wire feed welding
is clean and frae from slag (unlike messy arc welding) because
an inert gas protects the matal from oxygen. The gas forms NO
slag! 5o you get smooth, clean welds _ . . everylime!

= Brass gas flow regulator for precise, convenient contral

* Variable wire feed selector to contral speed of wire being fed
through the nozzle,

» 3ix-post Heal Selector to match feeding speed of the wire,

« Welding current: 60 Hz, single phase, 220V circuit

« 120 amps maximum intermittent current. 100 amps at 20%
duty cycle.

# Wire feed range of 6'= H/min, to 63 ft/min

« Thermal overload protected. Fully insulated. Individually
tested for proper performance,

 Size: 17" x 275" 197, Weight: approx. 92 lbs.

NOTE: This welder uses carbon dioxide, argon
and argonrich gases! Gas bottle is not included.

— — — — — — . — —— w——

Credii card customers can order by phosa,

Toll-Free: 1-800-328-0609

MUST LIQUIDATE

METAL WIRE FEED

14!-1!- !Elh.ﬁwt N

Bmd _\'ﬁril Faad MIG Waldaris) &t S458 sach. | will pay
charge

24 howrs a day,
7 days o wesh I@-[ ""j ] 'gﬁ:&]um W, Allowr 3-8 voseies dalary, Sarry, no G 0.0,

[ My chack or moniy order (8 anclosed. (No deleys i proces
sing ooders paid by check, thanks o TeleChack. |

Ehlrﬂb. O Masterand*

PUBLIC NOTICE!

ECONOMIC SLUMP IN
EUROPE CREATES A
SURPLUS INVENTORY
OF TOP QUALITY WIRE
FEED WELDERS!

C.0.M.B. CO. now au-
thorized to liguidate
surplus inventory of
high grade welders at
BELOW dealer cost!

WELDER KIT INCLUDES: Modal 120N
aleciric wire fesd walder: protactive
face mask with glass and lens; chippmg
hammior and wirs brush; two welding
booklsts with “hiw-to™ nformation;
and an 11 Ib. roll of .030" wire.

Comparable
Retail Value

$995 00

l]l.l'l THEY GO AT ONLY:

‘408

Ham H-331-82230

Prica subgect to changs after G0 days
Oitfer void outslds onginsl 48 gtates

Minnoapolis, MN 5541‘! 335?

to driver wpon delivery, [Minnassts ressdenty

I WiSA O Am. Ex Diimars. Chal

Your chack i welcamal
! N:ll:llw: mulud-r:::d by chach Acct. No. Exp
| PLEASE PRINT CLEARLY
|'Hlm|l
C.0.M.B.CO. £
o L B - Stme e
Authorized Liguidator Phone
t | ign hare _)
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Now there's a
tiller/cultivator
exclusively

designed

for small
backyard
gardens.

Mo longer do you
have to choose
[ between a yank-
you-along front-ting tiller and a clumsy,
hard-to-guide, expensive rear-tine tiller.

Mow there's Mantis...the 20-pound
wonder that makes every gardening job
a breaze! Mantis starts with a flick of the
wrist...tums on a dime... weeds an
average garden in 20 minutes...and runs
all day on a gallon of gas.

Mantis tills a full 8" deep, or delicately
cultivates tha surface for precision
weeding. And, because it's so easy fo
manealuvar, women love Mantis! And lots
of older people (many of whom had al-
maost given up gardening) find Mantis an
absolute joy. “I'm 82 and | simply couldn’t
garden any more without it..." wrate W. R
of Russell, Kentucky (and it's a sentiment
we find again and again in letters from
Mantis owners).

The secret of Mantis' success is its ex-
I clusive“tine teeth™which spinat 240 revo-

lutions per minute (wice the speed of
maost tillers). Thase tine teefh cut through
soil, weeds and tough sod like achain saw
cuts through wood

170

____—_—

Mantis is s0 easy to guide that you can
cultivate right around plants, along crop
rows and up tight to fenceas. .. without
wormying about running into your growing
flowers and vegetables.

And, with its easy-on/easy -off preci
sion aftachments, Mantis quickly be-
comes a Planter/Furrower...a Border
Edger...a Lawn De-Thatcher and Aeralor
...0r a superb Trimmer for pruning
shrubs and hedges.

Best of all, Mantis costs a fractionof
what you'd pay for a big tiller!

Get the whole wonderful story on the
remarkable Mantis...the [ittle machine
that has made gardening such a joy.

SPRING
BONUS

Get a FREE s

$41.00 Border/Edger!

(i you hurry)
Cuts beautiful border
edges along drives,
walks, and gardens
for professionalby-
landscapad finish.

3-WEEK HOME TRIAL
MONEY BACK IF NOT DELIGHTED

Mantis Manufecturing Co.
1458 County Line Road, Dept. 641
Huntingdon Valley, PA 18008

| mpnsmepanues |

I MAME S— I

I ADDRESS ____gl E

1o i
STATE ZIP b

BAND SAW BLADES

WELDED TO YOUR EXACT LENGTH

WIDTHS TEETH PRICE/INCH
1116~ 24 B 22 .09
1/8" thru 5/8" 3 thru 32 .05

OTHER SIZES AVAILABLE — INQUIRE
To Figure Price
Inch Length = Price Inch + 51 85 Weld Charge

MINIMIM ORDER: $40.00
Add 5250 lor Shippmg-Prompt Delivery
PHONE ORDERS —

1 (800) 543-8444 (Outside Ohio)
1 (513) 624-2459 (In Ohig)
ViSA or MasterCard Accepled or

Send Payment with Order or
Wrile lar Mare Inlormation 1o

BUCKEYE SAW COMPANY
PO. Box 14794
Cincinnati, Ohio 45214

WHAT'S HE DOING!

Making a Concrete
Flower Poll ... and

50 CAN YOU!

Make and sell your own [
Omamental Concrete jlems,
Rush 55.00 for Book
about Aluminum Malds
with prices and production trade secrets
direct fram world's largest mald manufacturer.
Ower 350 designs to select from.

Send $5.00
Today To &=

MACHINERY COMPANY

COMCRETE
P. 0. BOX A99 - HICKORY, N.C. 28601

Got a Minit?
Make
_aButton!_

1t anby bkes 3 minl o ender
et Tas? and asy. funand paod-
iahle world of Buftan-makeyg
with Badge-A-Minit These
2" plastic coated buttons
are han 1o wear. fun o maie
and sasy 10 sed at Nea mar-
keds, fairs, conventions,
EpOrting evesis, or any-
whire peaple congregate
Supply bubions lod

Bufian parts cost anly pennies sach,
Erghued bestions sebl for much mare
DOnly §24 95 gats you staried wih everything you need o
maie buRons
Send for our FREE cotarful 48 page
catalog PLUS a FREE 4 bosok full af
berfhon-makng eas Irom Badge-A-Minil

Lid. Dwpd. PU3aS
Bax Che Indudirisl Par, LaSsls. 1L &1

SEMD ME FREE tha el bl e
VES. SEND ME ma Buaige-A: blend siarer ot bor only 524 55
pls 51 75 shippang (1L rescents add §1 25 x|

[ Vena || SlasdesCard Mrrpntan Enpeeis
Cradat Cand Mo
Exp Datg
T

Sugrutre

L=

Sain —— in
Yiouar puchussa o5 always covensd by St Sroonohons oy -Deck
Lt ari

POPULAR MECHANICS ® MARCH 1985



Precision Lathes Hmﬂm Lathe Accessories,
15 peng Tools, Alurninum, Brass,
Elul Taps, Dies, and Drils.
P o
Wa Accapl Mastercand and Visa
CAMPBELL TOOLS COMPANY
2100-0 Serra

COMPACT § - Foad
b, e | Dfvg 45505 513.399.3562

SApWT) W ECEREIN

$1,000°’S WEEKLY

Home Business Directory

Excitina Free Details. Write:
ox 2019-PM

New York, NY 10163

BASEMENTT

FLUSHES UP To Sewer or

Elﬂ 355355 REPAIRING CAMERAS |
Laarm in your gpare hime. Mwwl
course includes SLA camers, fools,
alectranic shmmr texter kil, gasy-fo-loliow
instructions. Send fw free facts Mo obdgation, l

|

|

I MAME AGF I

l: ADDAESS I
P CITY STATE In# PO

Iﬁl:%l_-lmnm:;u :.h:-mﬂl
5 SO0 Goadt Peon 51 D, Coldesoo 80910

r

--——--—_———_—_-J

["The Homebul
JET HELICOPTER mamn

LOW - COST DESIGME / ASSIMBLY Ml THODS
. t.u:lu he parwn-pla @ Veriisl take-sll & lnndiag
Hutd-posl comstrection & Cas be flown wishow
u licotas » Uses low-ocm fusl

= COMSTRUCTION WaMUras
‘\:\‘:? = Cimplitely Whalrated —
\ Only § 11,00

s Helicapter llllllll'l'bll'l

Felly mhanare Only 30090
Digifiras 1R E4AIS 1
o § piaton-sngiva poeered
masy I -Iﬂlfl' [t L R
LL § ECsDa S ORLY R e . i amdy -

Tia RELICOFPTER EORETROOE
silaghnr [l BLOA® @
Kll § wmoeisry defal 10 o FREE with arder of 117 or mare!
%, F.0. Box 16488
Baltimorn, WD 31217

L Print cards, stationery,
| anudopu adwmung
5, lickets;

I smnﬂhr birthday,
| cands. smmg

I mulh your hnﬂdu

| use your magination,

sen resulls

Own 8 Printing Business.
] Bl Have yout owr |

shop. Add o income. We s instruc-

tions, hand presses and ﬂmﬂ

diract rom laciory.

Send for our free catalng,

Kelsey Presses, BSBC. Meriden, CT 06450 |

TILLER USERS...

Can your machine
do all of this?

* Handle with just OME HAND.

* EVEMLY break, lum & il soil

* Shred vegetation without tangling.

+ Leave MO WHEELMARKS or FOOTPRINTS.

The TROY-BILT* ROTO TILLER-POWER COM-
POSTER can do all this and marel That's wiy
senous gardengrs consider il the
finest tiller available. See for
! yoursell! For complete details,
\ “OFF-SEASON™ SAVINGS, and
k. FREE 32-page booklat clip this
: and mail today to:
) L 1

. TROY-BILT® Tillers

TROY-ELT" Rgin Tiler-Power Compesien

Depl. 2410 |

1020 5L & B Ave., Troy, NY 12100 I
mﬂﬁ#ﬂ“ﬂmimf‘:ﬂi

“hlwh I

{Pioase Print Clearly) |

= £

e ot

31 Ways to Help You Qualify for the Job You Want

FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES

If you want more money,
more secu and a better

of life, decision to
train for a better career
could be the most nt
one you will ever e. And
now you can train at home in
your spare time for a diploma
or even a degree to help you
get a better job. This is the
same kind of training program
that has been used by nearly
2,000 American Corporations

Get Your 2-Year Degree Withou! Attending College
MNow withou! attending a single class, you can get
Associale glﬂl'l[
different majors available. And if you alre
some college or work experience in the field, you may
be entitied fo advanced standing toward your degree.

Degree in Business or Technalogy.
y have

CALL TOLL-FREE
1-800-358-5858

CALL ANYTIME— Operators to take your calll
24 hours a day, T days a week.

OR MAIL COUPON NOW!

to train their Could a Career Diploma Correspondence Schools, Dept. PBS25
Iél;:dm Gﬂl’bjclihh Fﬂrd Pm' n."r a m#;:nmhmw":';hiﬂ You? ST A Ilglg%aEthTgln Scranton, PﬁﬂﬂE}‘h'aﬂla %15 I
many oxhers. Flai;;smd me free tacts, color brochure and full information on how | r.an

An Ildeal Way to Learn Compare your present salary | study at home for the career | have chasan. Iummmlmwmnuuum-

No need 1o change your daily rou- with the amount ol money you ! ton and no salesman will cal. CHECK ONE BOX ONLY! |

tine or take time from your job or could be making in any of the | LYEAR BUSINESS ASSOCITE CAREER DPLOMA |

family. is easy because Coreers shown below. Training in | hm Sl o Catwng Goumes

sverything is explained step by a_tr'ada o “’.”""SQ a EIH::IEJMI | ariasng HolRemaumd Veeowry - Gomw : Proganmng |

ciate Degree in Specialize 5l s 3 rgirel
step *ww of i:'ndwlllnkgsmda&rw ness or in Specialized Technology | xeis Ak TECINICAL ASSOCUTE by ot 3o I
Wlﬂm_ﬂ thess courses use “odld make a giant ditference in & DEGAEE FROGRAMS Blieg’ smans.nn-. = Friness & Mulrios [
book® asama that. let your lifetime earnings. But it's not | - G treeing B T |

rm“h texts and app ?I'?uut the money alone...think of the I Tech Bonn-nnq

e oad sy by security, satisfaction and the fun 1  fxneivenes '“'"’"': =:"" |

guestion, your instructor is as of wor r;g in a job you like. GGE | - Bt checiogy |

close as your telephone. And all more information al no cost! Theu courses are oMered by Morth American Comespondence Schoals. IC5, North American Corre-

courses include necessary tools, Check the career you re must ot Schools and the Centir for Degres Studies are divitions of Mational Edueation Corporstion l
and matecigis interested in and mail the coupo e Accredited Members of the Nabonad Home Study Council in Washingion. 0.0 l

instruments . ovhay today. There's no obligation and HAME AGE

ever you need for your training. 5 sajesman will call. I |
Call Toll-Free or Mail Coupon Today! E’jl |

CITY/STRTETIP

L e T T —
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Take yaur
* family
" heyond .
['.‘nmputers.

I " i I
| i
= i r JLU
HL) JH aKke yo
= - L] A []
ome a [® d yo
¥ [J DD O )
. o 1 enterts
Ll el L) L] () =
] = 030 ] )
& L] alalc Ly =
L) i L] (]
- [ ]
L) (- L] 1 »
E L) (e () sl
L] L] = -
L] ] L L] = L
= 2 [ # e
LEdalE
L[] | ]
] [ |
L]
. HUL | I
¥ Or op ator 4

mm Heath/Zenith ms
FSsCeme T

BUILD YOUR OWN BOAT

- T, Beltowsr. C4 1
§ 15 Rosacarm. Box 756 $0706
SAVE 50% OR MORE! ] (GLEW-L caiaiog 8 $3.00 s SLOWER 4 CLASS: OR ]
HUNDREDS of oesigns. powes & [ [ GLEN-L calaog @ $400 sert FASTER MR WAL, O g
sail, @ % 55 Buid in 'WOOD, 1 FREE “DESIGN SAMPLER™ '
STEEL, FIBERGLASS GLEM-L EPOY TECHNICAL WANLUAL® 52 ml
T FIEERGLASS BOATEULOING—AMATELRS” _ §2205
B &l
imigplerniy i Sl i BOATALSLDMG WITH PLYWDOD" #1555 |
proven. methods wih insiructions HEOARD WOITGR HSTALLATIONS b |
assure  PROFESSIOMAL  RE. 1 HOW TO FIHERGLASS BOATS ses g
T 7 TIGENG SMALL SAHBOATS § 650
. 2 WOV T0 BUILD BOAT TRALERS iEi‘h:
HUGE 152-pg CATALOG SHOWS HOW .’“"E i
Cirdert §3 cataiog now & also recelve FREE "BOATBUILDING gooeess —
SUPPLEES" catalng, OR SEMD FOR FREE “DESIGN SAMPLER". § o — 1
GLEN-L MARINE DESIGNS (Prons 713 B30-6258) | Bt = _ 1
$152 Posscrars, Box 7567, Belfiows:, CA 50708 e ———
=

For Southpaws Onl

W'e have a wide sedection of wienals, iools and g'iFl ndeas
for befi-handed people. Send $2.00 for full-color catalog.

aéslerar ihe left hand people

1527 Renovator™s CHd Mill
Millers Falls, MA 01349

BRASS & COPPER
SIGNS

& ANYONE CAN BE A CRAFTSMAN
@ REAL METAL @ LOW COST , GREAT PROFITS
@ NO SPECIAL TOOLS OR EXPERIENCE NEEDED
® A UNIQUE AND BEAUTIFUL PRODUCT
® LOW COST START UP KITS AVAILABLE
Signat, 50 High §t., Suite LLTF, Bultalo, NLY ., 142303

GOVER
SEIZED

TTLE-ENOWN SECRET REVEALED
Buy Dirt Cheep - Aetomoblles, Trucks, ¥ans,
Bosts, Furnfure, Sersos, Appliences § TWe
ARroetics

I —|Mdlummmﬂm

172

and uniinighed herdwood
parts for toys, cralts and furntturs §
{Colonisl, Shaker, primitive & moderm). Bulk
I prices avallable. Color catalog 31. (614) 484-1748 )
L{:Mrﬂr Trea Toys « Box 388-24, Belmonl, OH l-:IHlJl

SATELLITE
SYSTEMS
STARTING
AT 860"

DO-IT-YOURSELF

and ﬂ.VE
"ﬁ 3 el QoOLLD
NOW ... & *
"RATELLITY Fu HYETEM AT nu:wlr CHAECT HECT SHOLERALE PRICES

svORi CAN IRETALL WOLE Dwad LA PULLY ILLUSTRATIO
LASY TO UnCERS Taseksy '|I:| llSI'iLL PM! PACR" melLLEaRG

At Last & New Amazingly Simpls
GAS TURBINE

JET ENGINE

Wubid frm sady 18 Pollew plass. A

Lampun ia- ola, 8i3%, Wi, 18 iss.

au-l'lu- or Kers,

T reaming Bamen
seripus-minded h
i &ris clasass. Make

For mee on smail el
wto. Full alss ssswmbly drwwings wi
Bl of mateclals and pholsd

SANOY SCIENTIFIC u.nwm& F

BUILD A BIKECAR
The Amazing Mini Car Built with
Bicycle Pans! Eciric-Fedal
Powerned! Fun i Drive!
Easy 0 Buld!

PLANS $7.95

Popbpass. and Mla Frni Chane

SPORTRAN CO.

]
on B~ matal ¢u1.'t|-L..lﬂ|l wllﬁ il II:

' develeps 30 M.P.

=r-|ll¢lll llml-u.

l.f!ll..

= EVETEME AYARABLE « COFT = LEGLALITY) i
0 LA A R )

" EPLECTING & TV GUIDE

e RELICH. WLACH, sDRE

FOR YOUR “FACT PADC, S STEME
CATALOGUE AND PRICING,
PLEASE SEND CHECK OR B0,
MONEY ORDER FOR $12 85 T0:/ GLIDE, DREGDM i]'tla
WHERE NAME BRANDS DD COST LESS!

THE
WORLD'S
BEST

+COIL CORD

CORD: $14.95
@ BRACKET: $17.95

1- 800 947-1788
(in Oregon, 295-0733)
Or send check or money order to:

V. Polak Co., 2211 NW. Haleigh St.

Portland, OR 97210 o

P.0. Box TOTT-R, Endicoll, NY 13780
s

p———
- rroressiona.  1OOLS
5-K. PROTO. BLACKHEWE, THORSEN
OVER & OFF THE MFG, LIST PRICE! 11
— S 51,00 for price st and order blank
—Send 82 00 for pnce list, order blank. and 2 sample
WENN  pAPPY'S GENERAL MERCHANDISE
SESD 1D AA. 2, BOK 54
MITCHELL. SOUTH DAKOTA 57301

I The COLLECTOR'S ARMOURY, inc., Dept. P

#nd pewiect bor o
1§ F“Ef CATRATHS ol ovar B0 aolinenenf modain
el ahsawrr WS QOVT 85 AUTCRAATIC, CONGHE- 200 =55 i

B3 SLATENE LARE. ALEKAHDRIA WAGIRIL 23313

Fortable Steam Cleaner
Sieam in 60 seconds

CLEAM:

Engines, Alr Filters, Lawn Mowers.

3-yr. guarantes on fea box, cols. Lises |

i Boap, propans lined. Wi 120 ibs. Aux

pusmg requined on low waler pressune
WEDCO MFQ. INC., Depl. M-15
P.0. Box D, 540 Wesl Brosdwey,

Jackson, Wyoming B3001
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BulldozereLoader<Backhoe

ALL

® NEW ENGINE

* NEW POWER

& NEW LOADER
Lifts 750 Iba.., Raises to 7°% it

® NEW BACKHOE f
Digs down B ft...Loads trucks 1o 7 i,

l conatruction snd uses

PLANS # for building a Magnat

from local materials... 87.00
STRUCK-KIT. Depr:  PM 35

Coadarburg, Wisconsin 53012
- N G .

18 hp Twin Cylinder || ndustrial|

4500 I1bs. Maximaum Pull at Drawhbar

new MAGNATRAG. Kit! /iy

~AMAZING =~

- X~ DEVICES —+—

PHASER shockwave and nvisibie FORCE FIELD genara-
iors. LASERS lor weapons, , burning, cloud writing,
holograpiy and special affects. N partich sccal-
. PLASMA, ION, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTNIMNG gen-
eraiors, TRANSMITTERS and CONTROL devices for se-

DEVICES. SEND §1 for catalog of plans, kits and complst-
od items o

INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. MB
Amharst, N. H. 03031

= Rzl Busler =
[SI=IST ST =1

Stops aulomotive corrosson Eleclrmically. improves
your present rustprooing DFAMATICALLY Tech-
rucal brochuns 1 B00) A58-3474_in PA (B14) 344-B700

Canada (416) TE5-3801

A.C. Technology Inc., Box 1971, Aloona, PA 18803

YEAR'S CATALOG SUBSCRIPTION

WORLD'S FOREMOST SUPPLIER
FISHING « HUNTING « OUTDDOR GEAR

Rods Reels
Fod Building

Hurit ] Supplies
Footwear Knives

Lures Boating
Camping Bows
Outdoor Clathing
Decoys Gifts

1007 Satisfaction Guaranleed

| [ Yes.send my FREE SUBSCRIPTION
|

IKAME

I

|

I

| aporess |
| |
I

I

I

|

I CITY -

| grare R ——

Cabelns 5
| Sidney
\ * Nebraska 69160 /
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F‘i;? !;u: F-HETE“-bm_ch?m_mrl
| EASY W0OD HHISHINGI

| with WATCO I

.'-;.5"‘?-' fﬁh‘_gr na\f i l

DANISH OIL FINISH :

r—ﬁf You'll ba amazed at how
; easy il is to finish wood
beautifully with Walco
Danish Qil. Watco gives
s wood that natural hnnd-l
rubbed look with long-
lasting durability. And ba-
cause Watco is IN the
wood. . .not on il like lem- I
paorary surface coal-
ings...thare |s no finish
that will wear ofl. Watco Danish Qil is (deal
for turniture, antiques. paneling, cabinets,
doors, and trimwark. 11's also safe for butcher I
blocks, cutting boards, and children's loys
Choose from B beautiful finishes Natural
and Medium, Dark, and Black Walnut shades,
Ianu Cherry, Golden Oak, Fruitwood, andl
I English Oak colors I

—
¥

l Sond today for “FREE" cclor booklet “HOW l

1o Beautifully Finlsh Wood™ and the name of
your nearest Watco distributor l
WATCO-DEMNNIS CORP., 1756-22nd St

I Santa Monica, GA 90404, Dept. PM-35

Name

I

Streel - l
I City I
|

State Zip
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amaerican rental essociation
We rent only the very best.

1900-19th Street, Moline, llincis » 61265
(300) 784-2475
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MUST LIQUIDATE

AT A LOW LIQUIDATION PRICE!
1893 SWEDISH ARMY

BAYONETS

An authentic collector’s item
or ideal hunting knife!

In the liguidation business, we fun
aCross some mighly unusual iems!
And here's ane of them that's truly
unique! Official army issue combat
bayonets . . . acquired from the Na-
tional Army of Sweden. These were
made way back in 1883, bul never
used.

Talk about an authentic coliector’s
item . . . this i it! Rare, battle-worthy
bayonets over 30 years old! Now ly-
ing in silence from days when the
batile command was fix bayonets’™

Finely crafted of heavy-gauge Swed-
ish steel. The 8 blades taper 1o a
sharp point and are wirtually rust- <

free thanks o a protective grease gel. The heavy-
weight mefal handies feature fing checkering
and have a spring-loaded lecking device for at-
taching 1o gun

Bayonel comes with protective clip-on metal
sheath. Leather scabbard has carrying loop for
attaching to a bell. Markings include military
numbers of issue and proof marks of the royal
crown of Sweden on bayonat and scabbard, Owr
supply is abwicusly limited. Order promptly

WARMING: Not & 1oy Tor use
whildren. Can couSs serieus

by
o Paal inpury. Kasg aut of

et of ehildign. Bhadiy ke
for safaty.
Liquidation Price ......

am H-330-63130-00
Price subject 1o che after B0 days
f;ﬂ:r woid nul-ifh xm -:l states.

Credat camd oustomarns. can order by phons,

]
Toll-Free: 1-800-328-0609

'Your check is welcome!
No delays in onders paid by check

e e e — e —— i —— -

C.00M.B. CO.® tem W-330-837130-00
14615 28tk Ave. M. Minnsspols, MN 55441-3367
Send — Swedish bayonst(s] 51 818 ssch. plus $4.00
spch for shipping and handling. |Minnesots retdenis sad
6% sales tex. A 3-4 weskn for delivery. Sorry, mo
C.0.D. ordar.]

L1 My elach of reomey order is anolosed. (Mo delays in proo
sesing orders paid by chech, thanks to TeleCheck |

Chavge: T MasterCard* CIWVESA 0 Am. Ex. O Diners Club
Boot. No. Exp

PLEASE PRINT CLEARLY

Hama
Cimy
Statn ZiF

Phone

C.0.M.B.CO.

Authorized Liguidator
AVENLUE NORTH
ITA E441-3367

ENDLESS HOT WATER!

Woman Takes
18-Hour

Hot Shower!
A world record?
We don't know.

We did it to prove

! how you can get

: ; endless hot water
with an AguaStar Tankless Water
Heater . . . and cut your water bill

in half too!

AguaStar heats your water on|
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. No running out of
hot water. No more wasting ener?y.
Millions of AquaStar tankless water
heaters are in use today!

uaStar is the ideal replacement
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 Shalter,
Mechanix lllustrated and others say
about these amazing, economical
tankless heaters.

Send coupon today for free information!

------ Contralled Energy Gorp.
AquaSCEE_ " Figgiers Graen Ret. PMO35
Waitsfield, VT 05763
[ Yes! Please send mare information right away!

Nameg
Addrass

City
| | State Zip

@, gecome a DRAFTSMAN
in your spare time!

; n time. Mo previous sxperi-
13 " Focis and ma irechuicied with |
¥ talani required We show |

. Hﬂl‘l‘-uﬁlﬂmhlﬂﬂﬂ-l
: LEARN DRAFTING AT HOME! i
I e |
I I
1 I
| jetee  WORTHAMERICAN SCHOOL OF DRAFTING, D PR3 |
| B DRSS K% Ok Strwet, Govmntmn. P4 0500 o |

RUSH %3 for plans &
FREE coupons to:

| § Froe Mason Shoe arders amonth
| i i MEVER BLY AMOTHER PAIR
- L IDES! The “Eamn Shoes for Your
- dmﬂﬁf:plmmimhidm!'ﬁ:ﬂhm
cat t-pallerg {dress, work, spon
shoes) you'll have no trouble getting the ceders. Ard
wouHl e your o be shoe stare fromwhach ta
setect your FREE :mﬁ.‘:'uudm'ti[nlﬂn;:é
el garm ugp o A wegh showing mends
| Mason Shoes. Fine guality air-c ushion shoes
inli:n'l')hlﬁ 15, wicktha AA 1o EEEE. Rush postoard for FREE
Ell.rt? plus exciting Prize and Bonus Offers TODAY!
Call Toll Free 1-800-826-7000, Ext. 614, in W] 1-800-472- 7003,
Ext. 614, or write
MASON SHOE MFG, CO., DEPT F-592
Chippewa Falls, W1 54714

THERE IS MONEY

TO BE MADE SELLING
KMNAPP SHOES

I Stan earmung extrs cash mstanify, plus recess 3 2% I

discount on a par ol cusfion comiion Knapp shoes o
woursedf from the targes! deect spdng shos company
in thar anlire counbry. Over 200000 sales peopls s
yoursel arg makang Mmoney Every day seiing baom gar
full color CHlBDG Mstuing ower 250 Miretine Shles for
imen and women ncleding dress, caseal work, sabety
and ouldoors. Knagp will send you & complete FREE
SELLING KIT, ncludeng evarylthing wou nesd i get
wianed aaming Bibra money immediately There s o
Fikk whid you el KRapD shoes We suppod dur Sales
paanie Laath ired Iraaning and BaCk our Shoas with
™ unCondiiional money Dack guaranhes

Send Coupon 1oday"

Mo Cost' Mo Obhgaton!
Thomas McCalfrey
EMAFF SHOES, DepL 5450
Oine Knapp Centra
Brockion, Ma D240

e —

i

ity Stata i

&)

A0 worka o Knopp $hoe,

L-------------

Two groat toys to make for ¥ Our youngster
or to sell at craft shows. Easy to bulld from
pine using our full-size plans. Just trace, cut
and assamble. Unigue, delightful gitts.

The New England Rocker is 26" x 44", The
parts kit contains foam, wvinyl, rings, ayes,
buttons & tacks. Wood, fabric & fringe are

not included in kit.
Plan-336—%9.00 Plan & Farts Kit—%15.00

The Mame Train spells out child's name in

3" tall letters. Complete fuli-size alphabet

Is Included. Makes a personallzed gift.

Mame Train Plan-323—$3.50 Catalog-$1.00
se add sales tax to order

AWARDED
$SMILLION

BY COURT FOR
ORIGINAL AEROSOL
SHAVE CREAM!

Rise® shaving foam—so original
.50 different that the Rise
patent was upheld in 1955 by a
$5.000,000 court award!
Try RISE SUPER FOAM...its
beard-softening lather gives extra-
close, extra-comfortable shaves.
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Woodworkers Hardware

Total
Birch Mug Peg i
$T%an 5 22/0n
Birch Shaker Peg
$"¥iag. & 36/ 0a

| Birch
. Furniture Spindles m $ 420
B = ) 1:2 inch

Pr— 8 5/em |

d #54 Galley Spindle |
Birch §T0<an, 5.17 sa. 1

—%— Ouk §hias, $.20/ss,
#55 Galley Spindla

1§ ——  Birch - 4<ap. §.26/0a.

Wood 3:4" FEeELC 53.87/C

=

— o T/8° ETeE.L SA.77/C 1
— @ ¥ fE5 §5.00/C

\ = 11/4° STHAE/C §8.01/C

Owwer 10D KK comisumiers refer 1o this

before buving their car or homwe stereos
Wheels 27 $T0BeaUC §18.00/C

- SOSRESE | @A aeres
Barn/Garden Shed Our well-designed vard i._f1_l_|_!' 02" Wheel  FB-85/.C 34.17/C
building provides handsome storage for | Wood Cargo 0il Drum

vard tools, hand tools, power equipment, — e i A5 10 §2.31.10

B r’ G .d :L,=1rdt'nln supplies and a gardening center Milk Can
uYe S u_l e for the whole family. 1t also has an upstaires

11/2" IMa5.C $11.01/C

] ¥ra0,10 $1.80/10
hoft! Dim.: 12 x 16 £ Plans, instruction man | — ;;:_ oo Pickles Barrel
; ual & material list, (1 plan: PL-1278-$10.50) | | b~ save #3080 $2.31/10

Before buying any car or home {2 plans: PL-127RA—517,50) i Screw Hole Buttons

stereo, you should consult the L 3/8° FT90.C §1.74/C ]

famous Crutchfield Buyer's Guide.  — ":‘,w‘?;:.’lﬁ—'

What you learn may save you | Send your name and address with ;_ =) Fescsirrc

hundreds of dollars. check or money order payable to =_wudltnnhi :TW.L‘:; :?'I;l;i:

* 100 pages of helpful articles, | POPULAR MECHANICS. Mail to: o 17 $T96010 51,4010
shopping tips, charts, installation | Popular Mechanics, Box 1014 Radio - ) $IT40.C $12.84/C
é.ui o e mm'c ! | | | City Station, New York, N.Y. 10101 — Nt 11/4° ﬂ"“ﬂ! : ::;:u:E

¢ Hundreds of color photos of the | — | | —w/Screws ' 3",M’§:,‘u’f.32—'
finest name brand products. _ | Saw Tooth Hengers 1’.

You get more value shoppin — et | WeSc g4 imC__

c,utcghﬁe Id PPing Car Problems Frustrating You? | Brass Pit.GT5 S picture Hanger ;

: . . | FTA5/C $4.7T7C

* Low discount prices Here’s Your Answer! 5_ “é;;;i“ﬁ;:"“-;;;;-l-l---I-_'

® 18 toll free order & assistance POPULAR MECHANICS L G2 SilBO.gs 3545 es,
lines staffed by helpful sales MASTER KEYS TO CAR CARE! o _________ﬂs_:fffff

hiical advi Save basic car i Lazy § Beari
& technical advisors mwrm“'ﬁﬂmw?dw . a1y Susan B aring |

* Your order shipped within 24 are, a@ﬁw i, ol shiss 1 Mahernd s P TR —

hours diagrams shiw you how 10 handle each problem thay | | 6 Trdo es $1.73 00|
- . . arises. 50 convenlent, aad moeey smving | o 0000 0 12" $E-esien 5537 00
* Huge in-stock inventories 10l INSTANT CAR REPAIR! — " Brass Plated Candie Cup |
- . . L] # 1
* Free shipping Scad $4.95 to Popalar Me- | : ;;,"‘ﬁ';’ ::;"f.;.:: -
i . chanics, FL, Bex 101 .
* All major credit cards accepted e e i g Wk | Brass & Porcelain Hook |
* Confidence of dealing with the WY 10101 | — SO AT
u . For move oa lseresting | . HT.I-I Plated Hinges 1
industry’s most respected mail mmhrt-nﬂ | #9310 Butt Hinge |
order retailer ‘.‘; ;.‘— =l Cuslog. | | i $TB6.i00, 5.00/00. |
i : : i 1)+ + #8328 Butt Hinge i
Your complete satistaction 5 BT mrass  SZEGLIQ $1.88/10
guaranteed L BT ==t #F124 Screw for Above i
o | — STOOL $2.40/C |
' Call or send this coupon for your! ENDS WOOD SPLITTING DRUDGERY . r““ $-3-
L : e Y I | Mew low cost COMPACT MODEL with trailer typa wheels E a § 5088 _____|
E FREE Buyer's Guide I ;E.a l:iu:h cﬂ;pl:rl for farmars, cﬂps. cottagers. q:) Plastic Shalf Pins E
n ram, 2 cycles per min., splits $ TeonC $5.40/C_____!
1 800_ 3 36- 5 5 66 : | logs 25* x 18*. Also avail- e S s A ...\ ¥ u?u’t: m =
1 b § | oble for 87 wheels for [] Cautmiog $1.00 or tras with gedes  Tostal Oraae H
I In Virginda call fodl frev BE0E552 306 i trunk transport, 4 _!:
§  Bewure to mention Populer Mechonics when calling. g | For dedails write: :D i Oy . SA1.501 B £ o g
1 Rush me your FREE Buyer's Guide. 1 | Pigua Englnessing. inc., Dapl. pasas Box 808 Pigua, 0. 45356 | | Ovder Amawnl ‘Bhipging : i
i 1 $35.00 1o 34999 §1.80 i N
H 1 $50.00 to S99.99 8450
[T 1 Oves §100.00 $5.00 [wina [~ |Mastar cara
o 1 MONEY BACK tassa. tamui. Conuts
e : cUARANTEE) TR E n
1 1 - [ ] bt | GIGNATURE
15y 1 r N '
1 [ ] - x :Giﬂl:l L] ExF BATE
‘b’a'f FA E m__, R = g MARE
] -E?fmlmm‘hulrrn!-i‘aﬁi Hﬂ@qulnvﬂblilmmﬁnnal- P i
1 nal 13 #. model. Assembledor kit. TE0- 1500 1bs. Reedy BEATE pe FHONE. | 1
] 1o tow. Sleeps 4, Color Catalog. Send 63 1o Burro, MEISEL HARDWARE SPECIALTIES
. 1 Crudchdield Park, Depl. PM, Charlottesvilie, VA 22906 | 12775 Co. Rd, 43, Chaska, MN 55318 PM-381 D3 Bes fh8 N M ; id
l-------------------------I
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Losing your hair doesn't
mean losing your hope.

P/80° Hair Growth and Maintenance Treatment works.

Going bald may no longer be a hopeless problem.
Because now there's P80, a unique new formula that
gives hair a second chancea to grow

Mo magic here. Just basic chemistry, Medical
researchers know that the male hormone dihydrotes-
tosterone can disrupl the normal function of certain
scalp hair follicles in genetically predisposed peopia.
The growth phase of atfected folliclas bacomes
continually shorter...resulting in progressively shorter
and thinner hairs. This condition is known as male
pattern baldness.

To counteract this condition, ressarchers have
bean looking for a way to inhibit the production of
dihydrotestosterone in scalp hair follicies.

A way has finally been discovered. it's called P/80 Hair
Growth and Maintenance Treatment With regular use,
P/B0 not only inhibits the production of dihydrotestos-
terone, but it also dissoives waxy sebum deposits that
can accumulate in and around Hair follicles. So follicles
can function In a more normal and effective manner

For many satisfied customers, P/B0 has substantially
reduced hair loss and caused new hair to begin
growing within 12 weaks.

Try PY80 for 12 weeks. If you're not completely
salisfied, vou'll got your money back.

So don't lose hope over losing your hair Order your
supply of F/B0 Hair Growth and Maintenance Treatment
right now Call toll-free 1-B00-621-2047. In Colorado
call collect B37-3410. Or send in the coupon below.

P/B0. it could be your first real hope for preventing
baldness.

r Yes. Flease send me 3 12 week suppéy |3 Boz. bolties) of P8O, 1
U Please send me moe nformalion. includmg a st of pubhcabions

by madical researchars

U Enclosed s my check or money ongder fof 537 inciudng postage
and handing (Residents of Alaskd. Hawas. and Canada please
pend $39 15, io cover aadibonal postage |

By O Viga T N e

WOODWORKERS
CATALOG

SEE 116 pages of hard-to-find
products to bulld, restore, refinish
wnything of wood! Choase from 14
fine hardwoods, 109 veneers, 76

inlays. Cabinet & furn. hardware.

& nable begs. 33 pic. MK Cane, Lamp parts.
100
-0 boaks. 2,000 "L".‘:‘;’:‘..';'s'.' l'l;:r ;

Catalog now. Get DOUBLE your money back!
CONSTANTINE £« 1512
151 Fastchester Road. Broax, Y. 10461
Here's 51 for 116-page Woodworkers Catalog
DOUBLE Your money Back!
Get §7 Mail coupon now for dollar
BACK Catalog. We include 52 re-
fund Certificate good on
15t catalog order!

Mame

Address

CityStated
LN N N 3§ X & § &N _§E N N ]

FREE! How to Offer Your
Invention for Sale

Gal a greal irvantson you'd like bo sell? Sénd fof a
FREE copy of cur 1act filled bookiet beifs how o pHes
wwenlion 3or sake Nocosl . Mo obhigathon
d your name and address fto: Kesslar
Sales Corp  Depl. D-51 Fremond. OH 43420
TOLL FREE 1-800/537-1133, Exd. D-53

In OH 1-419/332-5496

Quality Inflatable Boats o,
for *110 and Up! / ¥
Ses Dagies laxi tor pasre andg
can ba used lor Rahing, L =
gx:
- COLOR
= CATALDG!

| a FREE
BOAT KITS 46 pg catatog
SAVE 'r FACTORY-BUILT COST! 20 power & sail

modets, 11°-30°. Fiberglass hulls: LS
sembled. You install interior - no experience red.
B

e
P, B B, L]

Same a3 factory-bult. FREE 48 P catalog.
LUGER BOAT KITS, Dept. B35

3800 W. Hlﬂ 13,
Bumgville, Minnesota 55337 612-890-3000

|

| |
|

[ T wap oate |
] Feame f
i Addrass ) I
I .E?;--- o State Zip I
]' Herna Phana Bisiness Prong [

& m

| Send i P80 Progucts, Inc. 1860 Lincoln Street Suile 785, Mca |
L Denwver, Colorado BI295 < 1ped mm”’"ﬂ

MEN’S WIDE SHOES

— iVISA'M.C /Am.Ex. S04 -TOLL FREE-24 hrs:

EE-EEEEEE, SIZES 5-13

Extra width for men who need i,
in excellend variety, styling =
and quality. Available k
only through our
FREE CATALOG
Serd for it!

5
Y

" —

7888 AlUHL B0O-824-7919-Dpr.720 °20%

T g
L, gLom-OU 5

HITCHCOCK SHOES, INC.
Dept. 288, . Hingham. MA 02043

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

-

Zerd 5200 b
Dmm THE TELEFLITE CORPORATION.
11520 Kiiching 5L Susnymesd. Calll G238

el

s varmmis,
pe st Toarpet, plinking. thnilling spon’ Astoumd Trigwnds! Compressad
Broath pves amarmp power” Perces o ply wiood! i cal
Sueraree, LAS wov] dirty, cary cae . nssnacinn LR |m|]t+\.j
I::II!IHM ’1, fhis uu..b.#;:: I".“II."“";I‘I;II'IHLI;";“'. AT
i LiNE &I Piopiliar. 3 Th Magnu S
L § Buper !-'I.;Flf e b M) i 2 E
Al s Exirn darts 83,50 5 Lt

harn! sling quiver” paiches! s sl v

Tarpets oy Po 18] 1! Huy r!f.q.-\.!rll'-' =g ] .SHE
frechws'Huy 4 SAME = 1000~ Mini-gan'S3 ] free By 8 SAME + D300+
frow Ml pun 6 fnec i SAME - JeMKEree Wb gon!

|-|11 ! Midey moeeybuck o .;Er‘ 1 n
GnE %t I%e‘ HAHSE (F WEAPNS, INC. Bo 7Ri M
" Belld Sl cands, Chock.¥in ML, Bay 1T ' oaly $347 FRE

=
n
Fru

GREAT SAUSAGE RECIPES

227 page ilustrated book explains ssusage making
plus home curing and smoking of meat, fowl and
fish. Over 100 reclpes. We now have Low Salt
Free equipment and supply catalog
has more information,
The SAUSAGEMAKER

1¥7-6 Mitary Road Buftalo, MY 14207

MAKE THIS SHADE
FOR LESS
THAN $75.00

R, Send $1.00 for oud big catalog
of stained glass supplies

WHITTEMORE,
Box 2065EM, HANOVER, MASS. 02339

Electronic Know-how not reguirad
Easy o bustd from our plans or kits
Lowest pnces on salelite slecironics. N

Sendl 51 for calakog or 58.88 o
‘Conuamer Guae 10 Soeing Teswaon
GFI-D16. Box 9108

ki .

Al 1093 19 pyigeoula, MT 59807




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: $6.25 per word payable in advance each insertion. Minimum insertion ten words,
Baold face copitalized waords—$1.00 per word additional (First word et in Bold Face at no extra charge, Zip Code Free.)

‘The next available issue to place an advertisement in America’s No. 1 Classifisd Section is MAY. The closing is MARCH 5th.
Send remittance payable and order to Popular Mechanics, Classified Departrmont, 224 West 57th Stroot, New York, New York 10018,
Please indicate Heading under which ad is to appear. Az a consumer service and in cooperation with our mail-order advertsers
who use post office box addresses for their convendence in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complate names and stroet addresses.

Advertisers using P.0. Box number must fumnish complete name and street address for our records.

To awvoid delay in the publication of your ad, please send samples and descriptive materials with your request.

PUBLIS 5 MART
BOOKS & ICATIONS

FILING 1040A7 Bookle! Worksheets $5.85: Cardinad Tax
Saervica, P.O. Bax 5054, Porlage, Ind. 456368

INTERNATIOMAL BUSINESS: Our manuals guida you in
coming decada's mos! lucralive cpparunity, Plaase apply with
$3.00 for detalls. E W CORPORATION OF AMERICA, Box
4208, Elkhart, IN 46514

PUBLISH Your Book! Jom our successhul authors, All sub-
pects inviled. Publicity, advertsng, beautitul boaks. Sand for
feci-fillaed bonkdat and red manuscrip! report. Cafon Prass,
Dept. PMD, 11 Wst 32 Stree!, New York 10001

PUBLISHERS® OVERSTOCKS, BARGAIN BOOKS 2,000
tithes, all subjects! Froe catalog: Hamilton, Bax 15-A, Fals
Village, CT 06031

BELL Books By Mail 100% Proft, FREE Starier K2, Books
‘Wholssarvices, Box 7415, Ponca, P.A. 00732

COMN'T DIE WITHOUT A WILLY Our kit makes will-making
simple. Safiaiaction guarentsed. Only 53085, Mal's, 3004
Morih WWEM-DEH

EMJOY iravel and bussness success. Aead THE DO'S AND
DONTS DF ASIA. Sand $10.00 cheque or monay order io:
A.E. Fickman, PO Box 28118-PM, San Diego, Ca 82128
SATISFACTION GUARANTEED OR YOUR MONEY
BACKI

LOOKING FOR HIGHER RETURMS IN BST Try sampie
subscription ofers from 40 leading financial forecastors.
Encioge slampod ervelope for quick returns. jamesiowns
company, 8740 Todma, 51 Louis, Missour 63134

EATING THE SHEWBREAD. Total powar ower deasss
Best healing book available. Moneyback Guarantes. $10.00
Heal yoursefl and ofhers. Understance, P.C. 748, Bonitey.
Flonda, 32425

FREE INFORMATION HOW TO SAVE TAX §'S. ACT
TODAY! Route 1, Box 168, Charleston, Il 61620

CHECK EMGINE! USE THE GENERAL MOTORS COM-
PUTER AS A TATTLE TALE. DON'T BUY A LEMON| YER-
IFY SERVICE REQUIREMENTS. Froe Brochure: MacClancy,
P.O. Bax 851053, Rechardson, Tecas 7S48

REMANUFACTURED ENGINES for moat Impart Automo-
biles. 3 Wears Warranty Cowvers Pans and Labor, Garage
accounts Weicome, Catalog $3.00. OUTRIGHT ENGINE, 993
Carbon Garyon, Chino, Cal. 917049, (T14) 528-6574

“SUPER CARBURETOR™ BIG V8 GETS 72 MPG, Com-
puter Verilied! Build Your Own. Free Brochure, HAA, R2PM,
Bowling Green. Mo B3534

INCREASE GAS MILEAGE OVER 25%! Power incramses
Algn! For Ong And Two Bamel Carbursioes. Pars Ot

PROTECT YOUR YEHICLE'S CHROMED AND PAINTED
SURFACES! Mount bumger sfickers. decals, and sali-siicking
ftams wilh MAGICMOUNT! Works on any vahicie! Completesy
slmnales demage! With aldl bumpaer sticker
ilems ane . INSTANTLY APPLIED . . . INSTANTLY
REMOVED . . . WHENEYER YOU WISH! GUARANTEED!
Details 51.00. MAGICMOUNT, Box 3483, Holiday, Florida
33500

METALIC addiive makes oil changing
DAAIN'T, Apartadn, 2215, Monterrey, Mexico 54810

AMPCO TOP CYLINDER LUBRICATORS. Constanty
ciaans and lubricales the heal-wear-frichon zone in an anging.
Send SASE for free brochure. Waco, Inc., Box 6, Fiorsnce,
Mass. 01080

Locally And Average $15.00. Mo Special Tools. Detaded
Bookiel, $9.95 Money Back Guaranies! Gonsumer
Enginsarng, P.O. Box 1556, Waynesboro, VA, 22880, NOT
FOR COMPUTER CONTROLLED CARBURETORS.

OLD CAR FANS - subscribe to HEMMINGS MOTOR
MEWS, world's langest old car markoiplace. Hemmngs has
aver 500 pages of ads each manth, crasmmed with thousands
ol okl cars lor sake— plus parts, iseralure, restoration supplies
and more. Only §15.50 for 12 giant issues. Subscribe to he
‘bitde’ of oid car colectors foday. Serd tor Hemmings Matar
Mews. Dapl. 5318, Box 100, Benningion, Vermond 05301

CARPETS, top, shochs, suspenson parts for afl cars 1535
1880, Free catalogue, Kaner Aulo Products, T&P Monroe,
Boanhan, NJ 07005, B00-526- 10946,

MOBILE HOMES

REPAIR Made Easy. Leam How. JO, Box 60, Pawpaw,
Mich. 45078

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

AUTO REPAIR MANUAL VINTAGE CAR EDIT Il (1853
1081). A mist o e ower resiones of vintage “Golden Dide”
cars. This imiled edition shows how o restore, repasr & marn-
tain 31 models. Special-sersce-sachon mcludes inlormatan
on ¥ condilioning. allemalors, brakes, distnbulon, nonsiip
diffgrentals & starting molors, automatc bansmission. (B-
1500-835.00). Send order o: PO, Box 1014, Radio Ciy
Staticn, Mew York, NY 10107

SAVE Up To 10% Gascline And Aaduce Emissions 30%,
Ko Power Loss, Patented Instrument, Lab And Fleot Tested,
Used |n Europe And USA. Send §1.00 Postage For Info Pack,
FM Auvtomolve, 18710 Lenasre Diwe, Miami, FL 33157

GO Karts, Minibikes, Atv's. Kits, Parta, Engines. Lowest
Prices. Largest Seleclion. B4 Page Calalog $3.00. Relund-
able. Karl Word, Dapl. C, 1488 Menior Ave., Penesville,
Cihig 44077

SE-Min-Oka Kit, Go-Kans, Frames, Engnes, Yhasls
Cwtches, Ties. Including Moped Pars and Accessories.
Maore Pants-Lower Prices. 1885 Wholesale Calaiog-52.00,
Karts & Kits, P.O. Box 1028, Maywood, K 07807

CUSHMAMN Scoofer Ciub, Mational Qeganizabon, State
Chapiers, Manuals, Newsletters, Parts. $15.00. CCOA, 1200
Kygar, Panca, Oulahoms 74604

CATALOGS

FREE ool catmiog. Tool Ling, B17 Mew Yok Ave.,
Martinsburg, W.V. 25401

FREE CATALDG - BEST IN THE INDUSTRY
A& COMPLETE CAMERA STORE IN A CATALDG
OME of the Workl's Greal Catalogs, and It is photographic.
Send 1o Porter's Camera Siore, Inc., Boa 628, Dept. PM,
EWFIB_MI!-DNEHWFMGWNE Oiniy). 112
tabicsd size pages filed with 4,000 items many of them
muciusive and wvory unusual Plus populsr brand cameras,
lenses, flash, eic, & discounl prices. Huge inveniory, last
service, greal packagng. You must see it 1o belave &, Ondor
your Fres copy loday.

POPULAR MECHAMICS Holpa those who help thamaaives
with gur new 1984 Plans and ldeas calakog. Easy o lobow
plans and projects—Tools, fooichests and workbenches—

for your catalog fodiy! Only $1.00. .0, Bax 1814, Radi City
Station, Hew York, NY 10101

AUTOMOBILES

BAVE GASOLINE!! Bypass poilulion devices—aasdy,
reversibly! PoscoB. LaGrangewiie, NY 12540

QASOLINE Milsage Engineenng Guide. 58.95 stans you
Saving. BLS/Eng, 11256 Browningswile, lamsville, Maryland
k-t

RESTORATION how to oo il magazine for vehicls resio:-
ern. Leam fips use. Bi-monthly newstand
$16.00, save $3.00 sond $15,00, Aestoration, PMOZ, Bas
50046, Tucson, AZ BSTOS-1048

118 Vols From mutos Plans-35.00. Canimes,
Mipawin, SK. S0E 1E0

B21T,

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Genersbor Rebulding Book Informaton:
$5.00 (Ralundable). Hedelund Engnesring, Box 25024, Las
Viegas, NV, 89126

PARTS: Army Joap and fruck pars Spare Pars &
Egupment Co, P.O. Bax 751, Lexingion, Kerucky
A0SET-OTE

IMPORT Auto Parts - Mew and Remanulaciured ol Bargain
Prices. Send $1.00 for calalog - Aelundable wih Order.
Piaase Slale Year, Make A Model of Car. Same Day Sarvice,
BECH-A-DEAL, P.0. Bax Z3621, Rochasior, WY 14623

SUPER Scap-MATURAL Mechanics' Hand Soap. 1 b,
§4.50 includes shipping. Box 24262, San Francisen, Ca.
fanza,

BUY A CAB-CADDY (1) shelves high, Iits behind pick-up &
truck seats ior loois, jumpercables, iow chains, fishing gear,
.. |3) sas: 36 wido $49. 95, 48° $56.95, 56° 5649 95 plus
shpping 51000 Acom Eleciric, 180 Clapboard Ridge,
Danbury. C1. DBAT1

SAYE HUMDREDS Build your own, Locking Waoodsen,
58

AVIATION, HANG GLIDING

BODMERANGS—INCREDIBLE RETURMNSI You can do
. Exciting! Order your FREE Catalog Mow! Boomeranghkan,
306 Park, Monoe, LA 71201,

HELICOPTERS: Oasoiine And Jol Powered. From
S800.00. Kis Plans. information $3.00. BW Rotor, Towands,
Kansas 67144,

BOBCAT Buld your own minalure ullralight crop dusier
Iresmi B finest plans in iha industry. SASE io: FIRST STRIKE,
#4 Wada Avarue, Piggoll. Arkansas T2454

GYAOCOPTER ™ BUILD and FLY the ORIGIMAL “'UL-
TRALIGHT™ milorcratl yoursell! Flies whien af others ane
grounded! Quality mandactumad since 1953, 3-view drawings,
spociications. Might test ropors, complele catalog: 510, New
Pilal's Manual: 535 Send to: Bansen Arcralt Corp,, Dept.
PM3ES, P.O. Box 31047, Ralegh, N.C. 27822

FLY for less. Commarcial, instrumeant. Mulli Ralings &t hail
pica and less! informative buliotin based on actual expan-
enca. Send 33 to: Dept 258, Box 27703, Houston, TX
TTO2T

ULTRA-AIRE ulraiight leaiurng ani-siall canard. One and
two place. Brochure and 3-view drawings $10.00. Pinaire
Engingaring, Inc., 1313 Newton, Evangvilia, IN 47715

DESIGN Build Arplanas, Hang Gliders, Samplified Publica-
tions. Brochure 20¢. MoCoy Aircral, 12820 5. Figueroa, Los
Angeles, CA DOOET.
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SPACE & ASTROMNAUTS

ANTIGRAVITY Propulsion Device! Free Brochums. RDA,
Bax BTINM, Concord, NG 28025

AERC-CAR Amazng Hovercrall buill sasdy with ondinary
nmmwmnmmm

conafruclion plans  and  brochure.  $9.945.
WLM,’:HWWMMM

HOYERCRAFT Plans Al Sizes. Cotalog $1.00. Univarsal
Howercral, Box 281, Cordova, llinos 61242

HOYERCRAFT PLANS & PUBLICATIOMS! Catalog.
$1.00. vanture, 138208 Greanland, Unionicen, OH 43685

SURPLUS SNOWMOBILE EMGINES - BRAND NEW
BARGINS 22HP, compleie with ssectnc starter, many uSes
fred brochure. Hydrotech, Bax 14444, Long Baach, Calil.
a3

CA3, RADIO & HAM EQUIPMENT

POLICE Scanmers. Boarcal, Regancy. HPR, Ban 18224,
Darvens, O, BO215,

CB WODIFICATIONS, Corversons, Books, Plans, Kits
Cataleg £2 CBCY, Box 31500M, Proanw, AZ BS04E

CB MODIFICATIONS, Linear Planbook, Kits $1.00 relund-
ablg. APS, POR 2E3, MNewpon, Al 02840, 401 -B4E-5627

ELECTRONMNICS

SATELLITE TV nama brands lowast pnces send 53.00 for
catilog. Anderson Satellde TV, 1081  Woodlake,
Lsvencebung, KY 400543

EMJOY SATELLITE TELEVISION. Save money with sasy,
puaramead. do-i-yoursall antenna planskis.  Elsctronc
knadadge rol necessary. Send 51,00 for catalog or 58 95 for
“Consumer Guide 1o Sateling Televson.” GFI-38, Boa G108,
Missouts, MT SBE0T

HOME SATELLITE TELEVESION ‘Wholssale 10 th publc.
Send 53 00 tor catsiog. Dealers Wanted. Whoasale Sabeliita
Supply, Box 1044, Lake Oswego. OR 97034, 503-246-8325

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR OWHN—Travel Traier—Fifh Whesls —
Malorhome- Camper— Pickup  Cower— Plans — Paflema—
Mils—Catalog $1— Glen-L R-V's, 9152PM Rosecrans, Box
756, BaMhowar, CA BOTOG

BOATS, ISI.I'I'ICI:#?I, TRAILERS, &

BOATKITS - PLANS - PATTERNS - FRAMEKITS - Larg-
ast Catalog - 300 Designs 880 - Plywood - Fibeogliss - Stosl
- Btnp Plarding - POWERBOATS - Inboards - Cuthaards -
Crusers - Sportlshecs - Houseboals - Hydroplarnes - Duci-
boats {Cances Kayass) - SAILBOATS - Daysasdars - Traser-
sqilers - Multihuils - SUPPLIES - Eponyplus - Epoxyghue
Clott - Aesing - Foam - CATALOG 52 00 [Armal $4.00) -
{Book ~Amateur Bostbuildng - Fierglass - Plywood Epoxy -
Sbeed - ¥5.00). CLARKCRAFT, 16-F Aguadare, Tonawanda.
NY 14150

ELECTROMIC EAVESDROPPING DEVICES. SURVEIL-
LANCE AND COUNTERSURVEILLAMCE. GIANT CATA-
LOG $1.00. HUNTEREX, BOX 3132, WINSTON-SALEM, NC
7102,

LINEAR Tranuzigtors, Tubss, Hard - 1o - Tt pans. MAF454
1600, MAF455 512 .00, MRF477 $13 00, Cataiog Avmlabis
RF. Pams, 13204 Grand, San Marcos, CA 92065
{618)744-0728.

COMPUTERS & SOFTWARE

THESWA Soltwarne Hardware bargains, Hard o fnd lems.
Huge selecton Fast Serece. Free Calaleg. Dhynamee, Bos
B30, Hickswilla, MY 11601

BOAT PLANS - PATTERNS - KITS - Hundreds of deasgns -
‘Wiood - Fiberglass - Steel - Sadboats - Powerboats - Canoes -
Kayaus - Rowboats - Duckiboats - Dones - Houssboats. Sim-
jpie, @mabour-proven methods, INSINUCIoNS ASSUNE Professon-
al results! Huge 152.page catalog $3.00 (5400 Asmail)
Inchedes Free “Boatbwlding Supphes” Catalog - Deicourd
Prices! - Fastenings - Fiberglass - Rasins - Glues - Books
Inveshgate “Poaysteakl  Pomygnp” wood eposy sysiem -
Manual 200 GLEM-L Marine, 8152 Rosecrans, Box
TSEMP, Beftowar, CA 90706

FIBERGLASS - RESINS - Foams - cioth - epoases - mal -
o, Factory prices - CATALOGUE 37100 - (Boos “COM-

FREE SoRware Catalog: IBM, TP M, Apple. Commodore.
Dynacomp, Box 18128, Rochester, MY 14618

FREE Tigs-44 Commodone TRESD Timex programs! Sand
stamps’ EZRAEZRA, Box E222MMR, San Dhego, B2105

SPELL -A-VISION. Mew hope lor poor spetiers. Apple, C-
B4, IBM-PC. Free Catalog. Cross Educatsonal Software, Box
15368, Ausian, LA 71270 31B-255-8921

STEREO, CASSETTE TAPES, ETC.

YIDED Cassene Cabnet 24 Siwage 524 85 WVHE T-120
Sony, Maxell 2 Pack Tapes $16.95 Danlong, Box 5705 PR,
Long Beach, CA 90805

THOUSANDS OF OLDIES! Hard-to-fnd 45:pm hil reconds
Irom e last 40 years inchiding pop. cownbny, rock, and sowl
Send $2.00 for catalog 1o: Amencan Pie. PO, Box G455,
Dapt. PM, Los Angeles, CA. SD06E

TV & VIDEOD EQUIPMENT
WOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

SATELLITE TV - 224 page dustraled gude, inslalavon,
troubipshootng, equpment. 57 85 Box 74202, Farbanks, AK
seTar

COLLECT VIDEQ MOVIES! vHS Bota. Catalog £2.00
Towear, Dunigric, MO 20754-0212

12" SATELLITE DIEH plane 15.00. BOYD, Bax 1463,
Ohdiale, Calfiarmia 95361

SATELLITE TELEVISION ANTEMNAS complede catailed

PLETE FIBERGLASSING" 5600 Clarkcralt, 16-PI
Aqualars, Tonawanda, MY 14150
BOAT KITS - POWERSAIL - 11" 3" FIBERGLASS,

Save half Anyane can assembie. FREE 48-page catalog
LUGER, Dapl. BC-85, 3800 Wesl Fghway 13, Bumswile,
Minnesoia 55337 612-890-3000

EVIMAUDE - Marcury 1964 Bargains . allsges . 5200
hanging Seotl McCulloch parts Elwcira Manne, B10
Masmick FAoad, Lfnhfwu Mﬂ' Yook 11563

‘I'RA.ILEI ALI.IHIH.II TFI.I.II.EFH :an now De purthmd
cirect and oalivarsd or Ahnped 10 yow Goor, Wa haes Tesnly-
Two years of sucoesshl Fisld Exparisnce cwar 80,000 Trailors
i usa. Call 218-533-6614 or wrie. Box 553, Candid, Oheo
44406, TRAILEX bDuilts Lightwesghl Morrustng Traders o
carry anyifung iowadie

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscies - fnstor!] Friee Bookist!
Uriversal, Box 66344, Detroil, Mchgan 48240

KUMG-FU Fres Lessons. Sand §1.00 for Postage. McLisa,
Buow 1:"5-!- D-nl P’IAH&G Honululu Hanllan SEB0G

BI..III.D Muscle- '\".I'-mu:-m W&-gl'na Dr Gaagets! VAT, PO
SIIZE P, Mitwaukes, W 53202

ENGINES For Mowers, Tisers, Elc. Free Dscoun] Cataiog.
Engines, 166PM, Ashiand, MO 65010.

TOOLS FOR SALE

MILWAUKEE TOOLS, Big Savngs, Send $3.00 Catalog,
Handling, Retundabie. Faverna Powsr Equipment, T930
5R44, Ravenna, Oheo 44266

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines wilh Walking Fest, com-
piate Faady b use—only S4B0.00. Thompson Model PAW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order direcl.
(Masior Charge-Visa). Datho Mig. Inc., PO Box 12110,
Lubibock, Tawas T9452-— Phone: (806 T44-6T74

MACHINERY, TOOLS & SUPPLIES

4" METAL Cufbng Lathe $8T.25 Tasx), 15048 Proctor,
Indusiry, CA B1746

SMALL FOUNDRY Furnaces, Suppies. Free Fborsiu.
Pyrasmad Prostucts, 3736 Sauth T Awsnies, Phost, ARzons
a5041

“BEHARPENERE REPORAT" Momhily Nowsitter. Sharpon
ing Gudebook. Wal Chart. Send for twochure, Skog
Company, Dept PM3, P.O. 22558, Monaapohs, MN 55422

STEEL, Brass, Alurmnum. Calalksg 51.00. MBS, 3719
Framont, Checago, IL B0G613

PARTS WASHING TANK Porable, pobyethylens wih UL
approved pump. 511500, More elormation, Write: Dieact
Edge Products, Bax BI8, Dept. P, Orangevals, Cablornia
95662

JEMCO LEVER-PUSHES, PULLS, CLAMPS, LIFTS, ingx-
parmve.  Free Brochure JEMCD, Box S1726, West
Vancowar, B.C. Canada V7V 451

STEEL, Aluwmnum, Brass— Sheet, Bas. Shop Supphes,
P'Ilru ert CEI FIFI'I Bmc 163, Camaton, IL 61473

BILVO Hardware, ma-nage Hand & Power Too! Catalog
$1. PM-5-3, 5301 Tacony Si, Philadelpha, PA 19137-2399

BEST Prces, Woodworkers Machenery Calalog, Free
McKdigan, PM385, Johnson City, MY, 13790

DAILL CHUCKS, Easy wmsiructions o disassembis and
neconddon, $3.00. Chuck, P.O. Boa 14603, Postiand, OR
#7214

PIPE TEMPLATES. 1'4 10 127, Ovar 100 n ail. Branches,
Elbows. Plus More. Only 31995 Graphic Marceting, 3701
Divisin, Suwie 223, Metasia, Lo 70002

2 BHEET METAL BRAMES. Pians $500 Johngan
Industnes. Box 3152, Lthon, TO 80161

MDUSTRIAL - Mechancs-Machsne Shop Supphes. Fan-
iashc pnoas. Wite: ATA, 256" W. Rosecrams, Gardena,
Ca. 90248

PAMEL SAW KIT Information: Baalls, 248 L Mimer,
Seguemn, WA BBIE?

BANDSAW BLADES. Any Size, Frea Maerabure King Saw,
EB541 Thewater Deve, Nartolk, Virgnia 23506

BANDSAW BLADES any sae BAVE 20 30% EURDFEAN
Wood and Metal Working Machinery, Frae  Informatson,
Suflols Mechenery, Suile B, 16 Shore Foad. Patchogue, WY
117r2

PLAMNER - 15", 3 HP. $75%. Free Information. 5AS Tools,
B0 Kimtvook Cirche, Plochasier. NY 14812

BOLTS. SCREWS., TOOLS. WHOLESALE, DIRECT.
Guarantped. Calalog $1.00 (Refundable) Cameiol, Dapl. 44,
Box 85, Breglol, Wiscorsn 53104

SPORTING GOODS AND EQUIPMENT

EMNERGY SAVING

SAVE on briand name backpacs, camping equipment, Baess
dizcount prices. FREE calhlog Morbwoods Ganersl Store,
Depl. CPM-3. 1325 Greenway Cross. Madison, Wi 53713
(608} 2744680

plans kw home construclion by anyone, 5500, Jansen
Eleciromcs, PO, Box 168-M. Dundes, DR 97115

SATELLITE TV RECEIVER BREAKTHROUGH! Buikt your

CROSSBOWS and SLINGSHOTS. Most Complele Cata-
g Avalable 31.00 MA&M ENTERPRISES, Box 64, Dept. PR,
Islanad Lake, IL. 60042

own sysiem and save! Insructon manuals, sch g Sl
cull toands! Send stamped ervelope. KANDE, Box 25647,
Deopl. 280, Tempe, AZ 85282

SATELLITE . Best Prices. C‘;tala-g £1.00 Starknk.
Ime.. 1122 Parkplaza, Suite 41, Huntsvila, Alapama 35801

FISHING, TACKLE, LURES

FREE Sinker Moki Catplog owor W00 molds 25 shapes
Carmen 5, Bar 220PN, Wes! Mewlon, Pa 15089

SAYE up 10 407 on VOR's and Vides Tapes, FREE d-
count catalog. Northwoods General Store, Dept. VPR3, 1325
Gromnway Cross, Madison, Wil 53713, (604) 27 4-4660

BATELLITE TV SYSTEM. Buy direct and inslall yourses
and Save. Praces slarl al $595.00 Call or wete today for our
Free bookiel and proes. Video Chowes, 11585 Jion Ad.
Belletonta, PA 16873, (B14) 355-T535
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GLNS, DECOYS, HUNTING

LIVE TRAPS!! All Anemals Free Calalog. MeyerTrap, Box
153P. Garrigon, lowa 52229

BATTERY REBUILDING SCHOOL

BATTERY Rebuiking Tools, Instneclicns $544 00, Maryal
65 00 Trainmg Awnilable. Sun Battery, 10415 58, Sebang,
Flarida J3870

SOLAR, GREENHOUSE. AND ENERGY SAVING
PRODUCTS CATALDG!

COMPONENTS, Comploia Sysiems. 88 pages. 18 sec
trnd. Dur 11th year! Order fom one gxpart Sowce — (he
COHAMIyY's langast enegy Saving mail order house' Send §1.00
posipasd. Sclar Componars Corposaton, Degt. 8, P.O. Bos
237, Manchesier, NH 031058

BAVE 35% on Central Arconcdioning. Evalaled By The
DE. Proved Sawvmgs By & University. 5 Year Guanandse.
Proguct Infarmation §1.00  [Felendabie). Seniry Contral
Producta, Boa (90589, G084 Oepechobes B | West Palm
Beach FL 33408

SOLAR & ALTERMNATE ENERGY

PASSIVE SOLAR HOME PLANS, From 1008 S5g/F1. cala-
Iog §205. Dove Design, PO, Box 1485, Balen, NM
BT002.

FINAL wear for solar onedi. &ir sysbam owner inslaied. Pan-
el @ kA just plugs in, 5385 shippad. Sunbox Solar, 311 Ebm,
Moomead, MN 56560, 218-233-25615

GAS WELLS 44 pages know all 31885 Wells, R.D. #1,
Box 77, Alman, Pa. 16401




HEATING, FUEL SAVERS

CONVERT Green Finewood To Charcoal, No Smoke, Phole
Giude $5.95, Threeworlds, P.O. 2521, Loves Park, llinois
B

HOMEOWMER Haating Ol Billing Down T5%. Mo Insulstan
Involved. Details §4.95. Concord, Bon 480, Greal Neck, New
Yok 11022

WOODWORKERS, Hobiwists, 1985 Catalog Conbainng
Chair Cane, Wooden Wheeis, Lamp Parts, Tools, Finishing
Materials, Hardware, Plans, elc Send 51.00. Barap
Specialtses. PM3IBS, B35 Besows, Frankiort, b 49635

LARGE selection ol plans. Fumnilure designa, loom, spin-
ning whesl, ciocks, dolhouses, cradies, 1oys, siphabets, ted
houses, weathorvsnes, kites and mora. Catalog S0e.
Craftplans Co., Rogers, Mennesola 55374,

OVER 75 FULL SIZE PATTERNS! Craate profitable wood-
sn gifts, toys. housahold accessones, PLUS “Shop Gacrets”.
DOnby $8.00. Accerts (P-35), Box 262, Darvers, MA 01323

FREE SOLAR HEAD plus CASH BOMNUS. Fres information
BASE. nnovakons, 26 Ronnes, Twerton, Al Z8TE

MUSIC BOX WORKS T00 Tunes, Free Lsi Music Bos
World, Dept. MB, Avan, W) 07717

WOODEN Toy Parts and Patterns, Fun Wilh Wood Catalog
$1.00. Howard Co., Dept. PM, Box 442, New Albany. ™
47150

CATALOG FULL-SIZE FUANITURE PLANS - 22.00.
Relunded with firsl order, Tradtonal, Eady Amencan, over
180! Furmiturs Designs, 1425 Sharman. Dept CP-BS,
Evanston, Il &0201.

FAVORITE WOOD TOYS, Pafioms, Pans. Wheels, Cats-
log §1. Toys And Joys, Box B28M, Lynden, Wash. 98264

MAKE WOODENM TOYS-PAOJECTS- 100'a plams, kits,
hesdwood pars oy, crafl, Tumiture). Catalog $1.000 Cherry
Tres Toys, Baimont, Ohio 43718

TOYMAKERS! . . Free cataiog . . . patherns, whesis, dow-
#ls, parts, supplies! Humy!! Momgan, POHB16, 1123
Bardsiown, Lousville, Kentucky 45204,

TOY CAR PLANS: 50 peofile cars, $4.00. MTD Co., Box 58,
Summartiald, N.C. 27358

TV REPAIR made EASY and PROFITABLE! Caftronics,
500 Mill, Comanche, TX TB442

MAKE PIPES. Book, Maleriaiz: PIWD P35, Box 58211,
Chicago, Ilnoss 60658,

FREE Brochwe tems For The Woodworker. Box 133,
Morth Afttsbonn, MA D2TE1

FREE Caialog, Hardwoods, Plywood, Vensars. Timberling
Farast Products, Box 8584, Lake Elma, MN 55042

WOODEN Toy Plans, Cataleg §1.00, Frea Plan With First
Ordar. Toyeralt, B01-PM East Main, Waynesbons, PA 17268

FOR THE HOME

HALON Fire Ewtnguisher-Bechargeable 2B8C—wil not
harm compulers, Sleeas, kichens, aulos— Easy To Usa—
Satistackon Guarsntesd. 545 85 VISAMC COD. Homacare,
AD3, Box 3376, Hamburg. Pa 19526 (215-582-3248)

SEPTIC TANE PROBLEMS YET? Use Our Seplic Tank
Enzyme Tieaimant. and Bookles On Mainenarce. And Cang
Flan. Treatment 512.00, Bopkipt FREE With Order Send
Today. Eal-em Indusires, PO, Box 274, Hemmasion, Oregon
§re3a

COMPUTER DESK — Buid your gwn [ires-peacn comput-
o siglion. This stale-of-the-art desk = both Stylish and efi-
cient and canncl by boughl amywhere else. [PL-1E28-$6.95)
DESK FOR HOMEDFFICE ELECTROMICS—Bwid your
s g dadk. matching bookcase and SM¥Ege Brea
Make your office up-lo-date in designer fashion. (PL-1618-
$5.95). Send coder t: PO, Box 1014, Radio City Stabon, New
York, NY 10001

PLASTICS

BARA'L BAR-B-Q Build From 55 Galon Dium Bustiated
Step By Step Instructions $7.85. TYA Inc. (PM), 3843 Evans
Road, Attania, GA 30340

CONVERT YOUR TV IN TO A GIANT T-FOOT SCREEM.
Engay Wasthng TV Like ¥ ou Mever Had Balore. SAVE THOU-
BAMDS. Mo Specal Skils Or Tools Meaded. Emch Projector
K Comes With Special 150mm Optical Lens, 177 %117 Bus-
trabed Flans Semple To Follow, Step By Step instruchons,
ORDER MOW Sand $16.95 To: Angel Gift, 6481 Atantic Svp.
W-108. long Beach, CA 90805 “SATISFACTION
GUARANTEED OR YOUR MONEY BACK"

GENLINE Morthwastern Fed CEDAR BURL CLOCK KITS
Sand SASE To: HUB Enterprises, P.O. Box 1066, Absrdean,
WA B8520-0008

SAVE Money! Fix ciacked walls, repai carpets, restore
demaged ool #ic. Pholos, diagrams. make 4 easy! Homa
Fepair Guige. $4.95, Bob & Baetty's Gifts, 4451 Timberdale,
Sitow, Dhio 44224

CHAINSAWS. Save alol of lime and mOoney ropa your
own, Complete mamnual $800. 5F White Destributing, Box
FNP), Montezuma, lowa 50171

TELEPHOMES! . . . Easiy nstall your own o save. . . .
omars ior profdl | . Complate Guide $3.00 GUARANTEED.
Signal Research, Box 5285 P, Albany, New York 12205

1400 Catalogs hsted and Described. Sources lor Everything
imaginanle $4.00. Masteriog, Box B79-F, Faidax, CA
B80T,

TELEPHODME SYSTEMS AT WHOLESALE PRICES CAT-
ALOG 5$1.00. DTC, P.O. Box 15046, Daytona, FL 32015

CASTOLITE Liqud Plastica. Crgsial clear, colors. For cast:
ing. emibedding, coaling. hberglassing; in industry, laborato-
res, cralt work. Raproduce your dessgns with gur moid
malerials. Calaiog 51.00. CASTOUTE, Depl. 85CFMW, Box
381, Wondssock, L. 6008948,

FLASTIC Bags. All Sizes. Small and lange quanites. Fres
Catalog with proes. Call SAKet Tol Free 1-B00-45-SAKET, v
Calilomia 1-B00-44-SAKET,

WODDCRAFT PATTERANS, Windmills, Wishing Wells, Bird
Houses, Feedars, Fiying Duck, Pheasant, Outdoor Flantars,
Caisiog $1.00. Crafters, 11840 US. 27 Maorth, DeWe,

achagan S8820.

DO IT YOURSELF

WATERBEDS! Plans and Accessory Calaogue 51.00
Walerbeds, 1210A "2 Streed, Vancouver, WA S8861

UNFINISHED picture frame moulding. Faclory chosesut
5P discounl. 200 styles. Wrile: Japs, 126-PF Seventh Nofth,
Hoploins, MM 55343

BATTERY CLOCK MOVEMENTS. Bslow wholesals
prices. Best Cuality Catalog §1.00 (relundabie). Yankes, Box
26, Thompson, Connecticul 0E2TT

INFLATABLE FAN OPERATED, Wirter Fun Solar House

Under $100.00, Send 55.00. Enginesrng, Bor 266, Owls
Head, Mamne 04854

PROJECTION TV Corert your TV b0 propect 7 Fool
paciure . . . Plesults comparable o $2,500 projeclos . | . Tolal
Cost less than 530000 . . . PLANS AND 8° LENS $19.95 . .
Nusirated wlormakon FREE. Macrocoma-BG, Washinghon
Crossing, Pamsylvama 18877, Cretecard Croars 24HRS
(215} 734-2979

1600 CATALOGS Every Subpect Imaginablell! Mamy
FREE! Dwectary 3400, Catalogs Galore, 7914-M2,
Springteld Vikage, Spragleid, VA 22152

GLIDER SWING FULL size BUILD for $55.00 FREE plans
42,00 piease postage and handing JOMES MINNESOTA
G0, 5508 WESTBROOK RD., MIMNEAPOLIS, MN, 55422

WODD WHIRLIGIGS, Full size patberns, instruchions. 13-
22 Bae, Chipmuni, Diog, Coyobe, Aosdrunner, Cal. Sorghind,
Duck. $3.00 each; any fowr, $10.00; all exghl. $20.00. M. Skov,
3380 So. 4tk Aye., ¥54 Yna, Ank. BS365

ATTRACTIVE, ANTIGUE STYLE WALL PLANTER, bull
rom emply wire spool. Inexpansive, easy 10 budd. Plams
§200: E. W. Skogun, 456 E. Hanthom, Wesar, |daho
B¥T2

PYC PIPE FURNITURE, Plans, Kits & Accessones. FREE
Gatalog! JAL Casual Furnture, Box 208, Tewsstury. Mass.
01876

HARDWARE CATALOG 51 .00 Redundabie wah fisst arder.
The Baver's, P.O. Box 12, Wills Poinl. Texas 75189

WOoOoD, WOODWORKING

WOODWORKER'S Supplies Catalog! - . Hundreds
veneas, iymakeg, hardwoods, patiems books, cane. dow-
s, pegs, spmdiss, more! Bargain ofers included. Send
$1.00. Morgan, POIMIB-D, 1123 Bardstown, Lousvibe,
Kariuchy ADZ04.

FREE WOODWORKERS CATALOG. Your best source lar
cusality woodwarking fools. Everyiiing fom bl beates 10 wood
boners, from Saws to sharpening sionas. Full color, 32 pages.
$3 discount coupon. Satslaction Guaraniped. Woodcrah
Supply, Dept. PMOZ, Box 4000, Woburn, Massachuselfs
01888,

C-CLAMPS & inch, 5 for 83385 ppd: KAK, RD4, Box
2TOAPM, Soctia, M.Y. 12302,

HARDWOOO Lumbes. Wrile: Kabnbachs, R41, Box 160,
Goodman, MO, G4843

PEG-1000 WHOLESALE - 10 pounds Pobysiinylens Gipcol
green wood slabilizer for $12 50 plus 52.40 shpping. FREE
weood finishing products catplog from: Genaral Finishas, Box
14363, Weest Allis, W 53214, Phome 414.774-1050,

REFAIR YOUR OWN TV . ., IT'S EASY, Writo, Research,
At 3. Box G018, Colville, WA 99114

ELECTROPLATING. Compiele amales’s tesibook. Al
madals Electroplale metalhe nanmetalic ilems $11.95. Datails
fre@. Tropic, Boa 35-P3. Palm Bay, Flonda 32805,

HHET CATALOGS ksied and descrbed Every consevabis
source ki everything FREE dalaits. Wrde now. Hilop
Durectory, Box 1364 P3, Chula Vista, CA 82012-1364

SAVE on parts lor Lawnmowers, Minbikes, Kards, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Send 33.00
For Catalog. Sav-On-Parts, PO, Bax 231, Somerville, Mass,
02145

AMATING WATER POWERED PUMPS! Hundrads of
usas. Infgrmalion - Embes, Box 4886, Oak Broak, IL G051

COMPLETE In-Ground Swimimng Pool Eas I S1805.00.
Free Brochure and Price Lists. Bumetl 4601 Bunkertll, Nomh
Limie Aock, Arkansas 72118

2003 Catalogs hsied. Sources for  Anything' $4.95.
Diracicry, Box S2452N, Atanta, G wega 30374

BELT BUGKLES for coing of sionas, specialty buckies.
[esasplry mountngs, cul stones. clock works. Whaolesale cala-
log 25¢. Elomde Comp., B08% 10th Sirestl, Whiskiland,
Wiyoming B2201

ARTS, CRAFTS, SUPPLIES

BUY METAL PFICTURE FRAMES THE WAY PROFES-
SIONALS DO. BUY DIRECT AT WHOLESALE PRICES.
FOR GREAT PRICES CHECK US OUT. EXAMPLE: 5TAN-
DARD FRAME 16 = 20 37.00. DRDER HIGH QUALITY
METAL PICTURE FRAMES CUSTOM CUT, SHIPPED
PROMPTLY AT COST THAT ARE ABOUT 4 OF RETAIL
PRICES. SEND 32.00 FOR CATALOG ANMD MOULDING
SAMPLES. AMERICAN FRAME CORPORATION, 1340-A
TOMAHAWE DRIVE, MAUMEE, OHIO 43537

“GETTING Starled in Slamed Glass™ $1.00. Whiflemore,
Bax 2065T, Hamover, Mass. 02338,

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM 3100, CORAN-SHOLES INDUSTRIES, 508 E.
SECOND, BOSTON, MA 0127,

STAINED GLASS SUPPLIES Complata Catalog 52.00 {re-
lundatle). Sunshine Glassworks, 3820 Hardem, Dem CT,
Bufialo, MY 14215

LEAD SOLDMIER MOLDS, Scarce Cwil, WWil, Cannon
Fantasy. ilustraied Brochure £1.00 {Refundable). Dunkens.
Cabveart, TX 77837

LEATHERCRAFT Supphes Calaleg. $1.00 (relundablel.
Cratled-LS, 1909 75M, Sherman, Tx. 75080

EXOTIC Indonesian Cil Painting 157 « 107, $11.80 post-
paid, Mo chegues. M. Importers Exportens, Maswell Hoad,
F.0. Bax 1534, Smgapare 8030, Sngapore.

CLOCK WORKS, Wood clock blanks, rockhaund supplies,
belt buckies, cul stones, e Wholesale catalog 25¢. Eloxie
Corp., B3G2 10th Sireet, Whealland, Wyoming 82201

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTIMNG

iy —

15 TON HYDRALULIC SHOP PRESSE Complale plans 36,00
MOMNEY-BACK GUARANTEE. GLR Enginesing. Star AT,
Bax 3164, Mansiigue, Mich, 49654

HEAWY DUTY Wood Truck, Car Ramps. Plans $£3.00. 202
E. Lakeview. Madison, Wis. 53716

CARTOON tar Fun and Maney!!! Frea bosklet!™ Caroons,
Bow 406144, Dedroit, Mchegan 46240

35 LEBSON cartoorwng cowrss. Carooresl’'s Magasne,
both S4.00. Hetman, Box 30087, Lencoln, Mebeaska
BES03-0367

SAYE YOUR OLD KITCHEN. Do ¢ yourself waih our relec-
ing methad. Send §5.00 lor matruction bodWal Amencan
Kaichen Company, 4328 Dodge Avenua, Fort Wayne, indiana
L85

BOX UTILITY TRAILER manulaclurers orgenal desagrs
pians $9.95. Plans, R.0. #1, Box 77, Awon, FA 16401

SIGH Panting-— Easy mathod. Free calalogue. Kaulmann
Campany, Centerlown, Missaun 85023

DESTIMCTIVE Sign Making Letter Patiems, Paulow, 535
Moctn 2nd Strest, Milwackops, Wi 53208

MODELS, MODELS SUPPLIES

AT LAST- Anybody's Guade o Elecing Appliance Flegair,
Bugtrated| Covers major appliances kom disposais bo relrig
aralors. 56,05 Afybody's Guide, P.O. Box 1822-F, Montioss,
CO g1am

HOW TO PUTTY {Glare) Windows - tha Easy Way' Guide
Writhern aind [llustrated by Prolessional Glazier, Semnd $5.00 0.
‘Windows Ondy, Bow 3044, Bristol, CT 06010

RADIG COMTROL- Ainplanes, Boats. Helicoplers, Sup-
pies Bag Duscount Catalog $5.00 (Aslundabie). Modeiers
Supply, Box 7185, Monigomary, AL 38107.

(Continusd on next page)
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FIRING CIVIL WAR Model CANNDN Plans: Catalog $1.00.
Groan—PM35, Box B892, Shalimar, Fla. 32579

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LEARM VENTRILOQUISM! Guaranteed Instructon. Sup-
plies, DUMMIES. nlormation Free! Maher, Box 430-PM,
Litileican, Coforado 80180,

FREE! Word's Leagng Movelty Catalog. 1600 Jokes,

Tricks, Somnce, Sports, Hobbies. Johngan-Smih, C-6013. ML
Clemens, M 43043

US & commamorative plate blocks or 30 mind commamona-
tves §1.00¢ Approvals. Gordon Davieon, Mokomis, FL

CME! Twol Thiea! Cant Stamp Approvals! Regardiess Catl-
alog Kioster, 4164 82nd, San Diego, CA. 92108

FREE 100 Canada with requesi of World Wide Apgrovass.
Brinar's, P.O. Box 5807, San Mateo, Cald, Ba402

35 DIFFERENT Oid U5 Rewveuna Stamps 51.00.
Winchester Slamps, Box 3562, Manshield, Ohio 44507

FREE Gill With First Purchase. ULS. Approvals And Want
L=t Sernce. 20¢ lor Handing. The Stamp Boulkue, P.O. Bax
456, Madison, M., 07940

SCANDIMAVIA Approvals 2¢ And Up. Bobb, Box 4218,
Suniand, GA 01040

107 Detiererd Trargles, Space, Aremals, Eic. $4.00 Valhe.
Only 10¢. Approwals. Fayatte Stamps, Dept. 418M.
Faryafoville, NY 13088

HOBBIES & COLLECTIONS

MILITARY Medals Catalogue S0¢. Yeardy Subscription
£4.50. Veman, Box 138TPR, Baidwin, NY 11510

MAZ| war souvenirs. FREE illustrales cataiog. Delta, Box
II2APE, Homolul, Fawas BE2D

DECALS, EMBLEMS, PATCHES

GUARANTEED Lowest Emblem Prices! Free Caaogue.
Stadn, 1P Jane, NYC 10014, (212} 9282293,

CUSTOM IMPRINTED CAPS— W print anytheng! No min-
imums! Free Brochue. Cuosiom Cag Co. Box MIC,
Westranster, Md. 21157

ANTIQUES, RELICS. INDIAN GOODS &
CURIOS

ARROWHEADS $16.50 Doz, ldenbifcaton Guide $8.81.
Artifacts. List 40¢. Secnst's, Box B, Deertield, MO 54741

FIFTY FREE Slamps With Appeovats. J&D Stamps, Box
747, Melboune Baach, FL. 33951

SEVEN Canal Zore 252. Approvals. Merkel, 30 Granthiew,
Soulh Hadley Falls, MA 01075

BARGAIN Approvals 1o 'Solh calmog! Gans, 7165
Saripanth, Matioon, iU 61338

WOW! 580 All D¥erent Gemany-25¢! Super collection of
genuing German Commemorslives, Defnifives, Armans,
High Values. Free Bag Catalog. Also line stamps fram our
approval sanace. Buy what you like, Retum balance promgtiy|
Send 28¢ ioday' Thank you. Jamesiown Slamg Co. Dept.
AJSPM, Jamestown, NY 14707

MUSIC INSTRUCTIONS & INSTRUMENTS

VIDOLIN, GUITAR, sic., materialy, AcCessOdes,
books. Catalog. $1.00. Internabonal Luthiers Supply, Box
E8039T, Tulsa, OK 74158

INSTRUMENT Kats* Build Appalachian and hammared dil-
cimers, banjos, mahdolng; even harps, harpsichords. Fres
Caialog. PM Hughes, 4418 West Collu, Denwar, SO B0204

INTERNATIONAL VIOLIN COMPAMY, Catalog For instn-
mend makers, repairers. Imporied Wonevwoad, tools, vamishes,
pafts, ScCESSONEs, BINGgS. casses. Europesn insfrumerts,
borws. Assemble yoursesl violin and guitar kite. Catalog §1.00
includes 10% discount cenilicate. Dept, GO, 4028 W,
Beivedere Ave., Baltmore, Md, 21215,

PLANOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Catalog of "How-To™ bocks, 52,00 iretundable), Vet Prass,
Vestal 11, Mow York 13850,

ACCORDIOM Top Brands, cordovex, Buy Direct. Tramen-
dous Dwcounls. Trades accepied. Free brochure PM,
Accordion-0-Rama, 16 Wasl 198h Steel. Mew York, NY
106011

ACCORDIONS, NEW, USED, Elactnc, slectronic, Cordo-
g, concerinas, Bumon Boxes, Hohners We Buy, Saeil,
Trade, Exchange. Repas, Tune, 50 Years Experignce. | Deal:
& unavailaole, Cadl or Write tor Brochures, Mastercand And
visa Accepied. CASTIGLIONE ACCORDIAN, 12644 E. 7
M. Dotroit. M1 48205 313-52T-1595

CALLIOPE: Create the exciing sounds of c¥cus music.
Build a mini-CALUIOPE crafied from pine and sasy-to-find

FREE! Big Bagam Calakog-—Mew Edition listing thousands
of bargams nciudng U5, & BNA, slamps, packets, albums,
accessonies and supphes. Also line stamps Iroem our appnoval
sarice. Buy only what you like. Ratum balance promgtiy!
Thank . Jamestown Samp Co., Depl. E3JSPM,
Jarmestown, WY 14701

DOLL CRADLE: Bulkd your daughter of granddaughier a
beautial DOLL CRADLE. A reproductan of an 168h cemury
craclhe mace om pine with & varresh finssh. Handcratied with
i i pefsonal touch it weli be chenshad lor generahons.
|PL-1820 53.95). Send order bo: Popular Mecharscs, PO, Box
1014, Radio Cay Station, Mew York, NY 10101

STAMP COLLECTING

50 YEARS Oid fiftesn dilerent United Stales, over hity
yeRfs old—25¢ with approwals. Jaxon, Box C11-P, Mew
Rocheda, New York 10804

VERY OLD USED US. EXCEPTIONAL VALUES FOR
ADULT COLLECTORS! YOU'LL LOVE THESE SURPRIS-
INGLY GREAT APPROVALS. STRICTLY UNBEATABLE!
[INTRODUCTORY SPECIAL: 15% DISCOUNT, FIRST SE-
LECTHON). WENTWAY, BOX B88081P, KENTWOODD,
MICHIGAN 49508-05491,

HOW i make money collechng coine or stamps. Manuals
5$3.00 each. Mail Oevder Fair, Dept. 1248, Alguippa, Pa.
15000

FREE Wordwide Packat. Panny approvals, Froablch,
Drawer S58A, Morton Grove, IL 60053,

UNITED Mahons 3 Cormplete Ment Sets 25c, Approvals,
Cosnefla, POB 1509-M, Lake Placd, Flionda 33852

BREATHTAKING Beauldd. S0 Dilgrent ment Monaco pic-
ionals commemoatvas only 5150 with mint complete sel
spprovals. Pagoda, Box 122P, Sunay, Ohio 45365

FRAEE Brash Commonwsealtn, Wordwide Approvals,
Wolkman, Box 71828, Los Angeles, Catil, B0GT1

REQUEST Approvals Recewe 40 Fres. Majesbe, Box 51,
Khasawa, Hiwai 36730,

FREE 10¢ Cnitgrent Brtesh YWhen Aeguestng Workiwice
Approvaks. Lewingion, Box 6148, San Mabteo, Ca. 54400,

ts. Thes nostakpc s maker is o great gift jor the
budu-nqmmn Recreates fhe sound of an gechestra of
fiuies and wheslias. Flans ard malenals lists ncluded. (PL-
1830 53.95). Send order 10 Popular Machanics, P.O. Box
114, Radsa City S1alion. Mew Yo, NY 10101

SELF IMPROVEMENT

LEARN al home. Claarky willen with owvier 100 photographs.
internatonal Karate School, Box H, Beimar, NJ 07718

SUCCESSFUL New Beginnings- Coming Back™ from
Financaal, Personal Loss. Free Brochure Dorco. 824 Morth
Marion, Oak Par, IL BIS02

FREE Mixture Price List. Garlach, Box 6637, Lake Worth,
FL. 33488

ICELAND collection, 20 diierent 51 .00 Approvals. Sandet,
Baox BE&E, St. Paul, 55108

100 WORLDWIDE PLUS 50 MINT British Codoniss S0
With Approvals. Mid-Atiantic Stamps. Box 476, Edgerwater,
Maryiand 21037

LOSE WEIGHT. Ow manual and sidividualied program
will grve you the body you desirg. No pills. Mo nonsanse. Sand
$5.95 %0 Nordhster Pubscasons., Dept. 100, 2307 West 5amh
A Denwver, CO 80221

SKYRDCKET your incorme rmulipihying your maney-making
power! The Magic of Thinking Big™ 33.50 postpaid. Dreder
Mow! WCIC, 771 Batany Bay, Daflas, TX 75211

OLD WS, Approvals 2c each. Discount Approvals, PO
Box 146, Tujunga. CA. 91042

WORLDWIDE 100 Ditergnt Beauvties. 25¢ Appeavals. J D
Michaesl, P.O. Bax 2273 Maninez, CA. 34553

101 DIFFERENT Worldwide Packet 5¢ with piclaral
Aporieals. Donald Allen, Box 217, Waberville, ME 04901

“WHOLESALE" U 5 — Foreign Pricelist and calalog Free!
Everything Guaranieed. No Approvals. Schngder, Box 1240,
Grand Rapuds, Mechigan 48504

“THINK and Grow Rich-54.50 Ppd. Write for free calalog
sofl-mprovement bogks. Ovder Mow! Blant Giynn Enterprisas.
T26-A Wesl Codwr, Chemkes, lowa 51012

BOSTOM Globe: “Chigs Towrs Mow Lawsul Conscus”
Know Yiour Constitutional Rights To Sue For Damages $6.50.
Da-Abda Co. 630 Worcester Road, Suite 528C,
Fromimgham, B& 01701

EDUCATION & INSTRUCTIONS

FREE U5 Minl Set. Approvals Hildebrand, Box 4867,
Sania Clara, Caldomia 95954

FREE - L. 5, Discount Cataplogue. Shalan, Box 5478, Morn
Migema, Fla. 33187,

WORLD Wite Siamps mounted n books on appoval 2e
and up. TAUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, MY, 11435

ABSOLUTELY FREE- 50 Diferent British Coloress COM-
MEMORATIVES. Approvals. Gobestanps, Box 1238, Saco.
ME DaQT2

ISRAEL 'S Diflprant 10¢ Approvats, Sam Chazen, Box
BBE, Debay Baach, Fiorga X444

50 DIFFERENT Ol U 5. between 1861 and 1939 - 51.00
Ed Roush, 423 Shepard, Manstied, Qo 44907

BARGAIM 100 World-wade Siamps 25¢. Cuakty Approwals
A Pareer, Box 143, Wast Brooklield, MA 01585

FREE Suiprise Cosacton with approvals. Goud, Box 2130,
Pelaluma. CA 54953

100 Ditfarens U5, 35¢, Approvals Bradiey, Box 425F.
Whdicihian, WA 23113

“INVERTED ERAOR" + 100 Differsnt Uniled Siates. 50¢
wilh apgrovals, Luray, PO, Box 7088, Siver Spring. MD
20807

101 Large Piclonals S0 when reguesting wididwite
approwals. Benal, P.O. Bax 210244, Dallas, TX 75211

300 Woridwice 50¢ o approval Apphcams. Send ioday. J,
MARTIM, P.0.B. 245, New York, NY 1003

CAMADA. 50 diflesent 25¢. Approvals. Orgsowy, Box 1-C,
Sarnia, Onlanc, Cansda NTT THE

50 RUSSIA 25¢. Worldwade Approvals, Banalt, B525 North
Lasnar, Sule 185-P, Austin, Texas TBTH]

200,000 Dhfierenl 1¢-5150 esch. Approvals. Bura
18315W 34CT., Ocala, Florda 32674,
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CANADA Ten laje commemaratnes 10¢, Canidian approy:
alt. Harley Bossdman, Liltle Vallay, New Yok 14755

PAINTINGS - 25 Giand Mulbcolor Beauties 10¢ - Worldwade

Approvals. Mayhield, Box 13638-M, Atlanla, GA 30324

4 FOREIGN SETS cnly 10¢. Approvals. ALG. Sales, Box
10850, Jamaica, MY, 11431

INTERESTING worldwide mudura 10c. Approvais. While,
Box MAGEAG, Indanapolis, IN 46234

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY & Fimest Products Af Mahonally known
kgw pricas from a small lown dealer you can trust, Free Cala-
ing. Noman's, 3602 South Wasinedge. Kalnazon, Michegan
49008, Seeca 1957

“PHOTOS For TV . Sell Yowr Shdes And Prnr To Teisy-
s Slanions. Mew Book Explaing, §12.95 geliverad. indorma-
ton §1.00 (Refundabie] includes Free TV Side. Paterson
Publicptions, 43584 Castie Aoad. Aegina, SK 545 4W0.

BECOME a specsalist iechniciaan. FREE catalogue de-
scrbes 200 difflerer comespondence courses. Granion
instituie, 2634 Adelede Streml Wesl, Toronbto, Canada,
1-B00-286-1121.

ELECTRICIAN. Learn &l hamea in spane lims with no prsv-
Ous axpenesce. Inslalaton, manienance, consiructon, |w-
. hatng, av conodigming apphcalons Gel free lacts,
Wite: IG5 Emctrician Schoot. Depl. PAC2S, Scrandon,
Peansyivania 18615

BE A PARALEGAL - Handle Your Own Legal AMairs
Accredited Aftarney Instructon. Home Study. FREE CATA-
LOG, Southern Career Instdute, Drawer 35PM-2158. Boca
Ralon, FL 33427, (305 I68.2872,

DEGREE Studies Off Campus Law school. Guaiily for CA
Bar. Bachelor's, master s, dociorate in busness. angapering,
heaith serice managemant and public adminstraton. Pre-
pare lor CRA CMA, CFA and CIA exams. In angneering.
ELT and P.E. axams. Credit lor work espanience. Southland
Unversity, 356 Mo, Craig Ave., Dept. M-8, Pasadena, CA
91107, Nadional Irnlormatean Linge 81B8-TO5-55548.

"JET/GAS TURBINE CAREERSI Homestudy courses —
thaory, mairlenance, ovevhaud —  Established 1957,
AMERICAN JET SCHOOL. Departmart PM-3, Darby,
Monfanp SHE2G (406) 3452900

LEARM Azleep or awake. Records, tapes, sguipment! Frie
catiing' Drissar PRA-400, Rusdosa, New Mexcoo BEI4E

PLAYS, SONGS. MANUSCRIPTS

POEMS, Songs Wanted, Free Recording Publshing
Broatdway Music Progucions. Box T438PM, Sarasota. FL
13578

LEARN Sawing Maching repamng. & prodfatée Trade, Easy
10 leamn. Frée delails. Sessng Centar, 187 FR, Rochells, GA
1o,

(Continued on naxt page)



EDUCATION & INSTRUCTIONS
from 1]

LOCKSMITHING, Univarsal Schoal of Mastor., Comesporn-
dence and Shop Training. Box 214652PM, Sacramento, CA
esh21

AUTOSUGGESTION.  Sleep-eaming  headguariars!
Tapos, mcords, books, Gigantic cainlog fos. Pesearch
Association, Bax 24P, Diympia, Washington B8501.

UNIVERSITY DEGREES BY MAIL! Accredited Bachalons,
Masters, Ph.D.s... Frea m'unng dedadls. Counsahng, Box
317-PM3, Tustin, Calomia 2660

EXTENSION And Posi-Graduate Awands in Fhilogophy,
An, Science, Botanic, Madcing, Homaopathy, Radioncs, and
ethers. 30 subjects Curricular free (aemail $1.00 refundable).
Registrar, Sussex College of Technology, Highlield, Danehill,
Susser, England.

FREE Caalog. Lean Auctionsering. Mashville Auction
Sechool, Box 180, Lawrencebung, Tennasses 38464

LEARN Gun Fapair af home in spane fime. Spedal ook,

Accrociad, VAIG! spmroved snce 1540, Cat (8021990.6346

VAG] approved since 1040, Call (BOZyE90-8346

o write MOW! Modein Schoots, Depl. MC35, 2538 N, 8th 5t
Phoani:, AZF B5006

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
ccal. Indcernation FREE. Gal toll free 1-800-226-5800 or write:
mmw.m#ms.m*& 5ath 51.. Chicago, iU

T

PREFARE 1o betber handle your bDusiness, political and
social The Biackstone School of Law has mat
the law demand lor almost a century. Information:
P.0. Bon TOOS0EMM, Dullas, Texas 75379

SUPER-INTELLIGENCE method sani Free!
EDEMP, Box 1462, Glendora, CA 91740

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
ENISTING Job , Education, Achesvament Fast.
Inexpensive. Call (614-863-1781). Or Write: Bax 13151-T3,
Cohmibus, OH 43213

SCHOLARSHIP Money Availabia! Al Flelds! Wrie:
Mational Scholarship Services, Box 62, Ballardvela, MA
o810

LEARN dormaghe ation, 25 billion dofdar Aspair
Inedustry. $5.00 for laped Lesson & Information refundabie on
wﬂuﬁmﬂ. teatarg U.G.A., P.O. Box 16831, Houston, Teues

EFFECTIVE SPEAKING. HOME STUDY. FREE DETAILS.
Powar/Spaak, Dapt. PR, Box 1505, Bioomfield, NLJ. 07003

TEAMPAPER CATALOG—306 pagas— 15,278 papars
availabla, Rush $2.00. RESEARCH, 11322 ldaha, #206FM,
Los Angeles, DOO2S5. (213) 477-8226.

$150,000,000 UNCLAIMED EDUCATIONAL FINANCIAL

ASSISTANCE. Wil supply list for which you qually.
RESULTS GUARANTEED! For lafs Wreite: FACT. P.O.
1128, Welster, Taxas 77508

University, 1415 Third Strest, Suite F812, San Rafasl, CA
B480%; Toll Free: BOOVZ27T-1617. Ext 480; Cadlgrmea:
BOVTT2-3545, Ext. 480

CHRISTIAN Basies Course 5300 Prayer Famidy
intamational, Box 10021, Phoan, Arzona BS064

DESIGM STRESS CALCULATIONS MADE EASY. “Your
To Excelence . . . . Recognition” Designers
Manual, Box 10730, Scofisdale, AZ B5252

TYPEWRITER Fapair & home. Moneymaking
Typearitar irst, 14TA Crooks, Patarson, M) 07503

UNIVERSITY DEGREES By Mail. Accredied Bachslors,
bhasters, PhD's. Free Facts Revealed. Careers-PMI. Box
ATOAAE, Tulsa, DK 74147,

DETECTIVE training home-sludy program. Free infcerna-
tion. Gilobal, Boa 151 PM, Hanover, Mass 02338

PIAND TUNING PAYS -

Pians funing -
senAcing. Laamad sas:dy a1 homa. Free bookdat. Nies Bryan
Schoci, P.0O. Box 20153, Sacramento, CA 95820

SCHOOLS

WORLD WIDE COLLEGE of Auctionessing, Inc. The orige-
nual—S50-yrs. —Workls largest! Tarm soon. for VA,
Fres catalog. COL. GDRADON E. TAYLOR, Box 845, Depl,
19, Mason City, 1A 50401, 515423-5242,

WHY NMOT ENVESTIGATE COMMERCIAL DEEP SEA DIV-
G AS YOUR CAREERT Cur Gracuatas are working world-

Elecironic argan

. prograss
absistance to: Divers instiuts of Technology, nc., F.0. Box
TOIZ, Dept, PM, Seaftle, WA B810T

EMPLOYMENT INFORMATION

ALL Skilts Crverseas. Fesume 1o 4732 South Victor, Tulsa,
Oikla. 74105

ROCKY MOUNTAIN EMPLOYMENT MEWSLETTER!
Colorada, idaha, Montana, Wyoming! Cument openings - ALL
occupations! FRAEE INFORMATION!! Infermountain-L, 3115
M. Hancock, Colorado Springs. Colorada BOS07.

100 JOB OFFERET A compiate kel of hi iach companies
compiied by execulive with inside knowiedge of companies on
the merve, Updaied monthly listing contains employerns located
in Calgrria’s tamous Silicon Vabey. Only $5.00 - “Caneer.”
P.0O. Bax 221, Sunnyvaks, CA B40&E

SHIPS, TUGS, CRUISESHIPS, RIVERBOATS Women,
man. $15,000-$60.000 Expanses paki Work month, home
month. Experiance wnnecessary. U5, 112 Countries. Free
roport. Send siamped envalopa. Marne Employmant. B20T.
Carrad, IN 47110

GET A Batiér Job! Free Booklet. Bookiand, Box 5349, Fort
Waynie, IN 48895

- WORK overseas $20,000- $50,000 opportunities! For infg,
call 317-830-5800 EXT. 24

HELP WANTED

COVERSEAS, LS. Jobs Avadable. Linkmited opporturities.
Write for application. Employers. Box 3239-G, Gud Shores,
AL IEB4Z,

AUSTRALIA — Openings Mow! Top pay! T

PATENTS Financad! PATENTVESTMENTS
INTERNATIONAL, 1050 Connecieut Ave., #300,
Washingion, DC 20036

AFFORDABLE Pater Protection. Brochure: Chen Palents,
3013 Birchtres, Whealon, Maryland 20506

PROTECT Your lwention. RAagistersd Palenl ARorney.
Many ‘Yaars Experience, all Fields. Indivdual Inveriors Prob-
ms Gren Special Consideration. Very Aeasonable
Charges, Write for Free miormation. Paul H. GaRlagher, 2530
Crawiced Ave., Evanston, Binges 60301

PATENT Youw lwenton Woursell! Kl SB0.05 Fetred
Exmmaner, 7400, Washinglon, D.C. 20044

PATENT AMD DEVELOP Your lmvention Registensd
Patont Agent and Licensad Protessional Enginnar, Sand for
FREE PATENT INFORMATION Evary bnvarior Should Have.
Richard L. Millar, Woalwarth Building, 233 Broadwiry, Suite
3612-M, New York, NY 10007. (212) 267-5252

FABT sarvice licensed & bonded company will quote price
on bue prints & approximats cost of prototype or model. Send
skeiches and descriptive materiahs with $10.00 relundsd with

order to: Broadway Dwsign & Development, P.O. Box 1018,
Fiant, M| 48501

INVENTIONS WANTED

EARN ROYALTIES. NUPRODUX INTERNATIONAL,
1377 K STREET, #203, WASHINGTON, DC 20005

INVENTORS: If you have an swention lor sale of hoensa,
wriie for iree booklet expilaining how we can halp you. Kessler
Salas Corp.. C-5-1W, Fremont, Otio 43420

BNSPOMAtan,
Plus Worldwsde batings: $2.00. Jobworld, Bax 881E, Cypress,
CA B0630.

AUSTRALIA WANTS YOUI Jobs| Bag Pay! Transp il

INVENTDRS! Have an idea? Don'| know whal o do? Call
AW for iree information ke Toll Fres 1-800-225-5800

Mevwnest Handbook - 32.00. AUSTRALIAN
INTERNATIONAL, Boa 18107-AC, WASHINGTON, DC
20038,

OVERSEAE, LS. JOBS AVAILABLE. UNLIMITED OP-
POATUMITIES. Writa for application. Employers, Box 387-G,
Orange Park, FL 33067

1mwmmmmmhﬂw Dchlund

INVENTORS: Publish your imnention for sale or license in
TODAY'S INVENTION, read by cver 15,000 manulacturess
maonthly. Gresn Trme Publishing, 4874 N. Fresno, Suite 378,
Fresno, CA G728 (BO0) 457-8805; in California (209)
227-4300.

INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANUFACTURERS, Patmart. 77 Fulmon, 260,
Financzal Digtricl, New York, NY 10008

REAL ESTATE & FARMS

$100.00 Wewkly Home Business $2.00 Bradshaw. Box
2348, Mannpapolis, MM 25402

FOR INVENTORS

WESTEAN NORTH CAROLINA Mountain Acreage.
Farms, Cabins, Homes, Walerdront Property. FREE Bio-
chures. Call Toll-Free: 1-800-438-8155. Rapar Roafty Inc..
P.O. Box 810, Murphy N.C. 25006

INVENTORS: Free mformation on offering your invenbon
for sale. Kessier Sales Corponation, C-5-F1, Fremont, Ohio
43420

HH‘EHTM!IEUMHE Tired of inwertion Companies that
you awarything, bul just take your money and delber
m?mﬂdﬂmﬂmlﬁlnmﬂwr‘
Pratected 7 There is an alternalive’ You can do it all yoursell.
Inquire:  Associated veriore Assistance. Inc., 2168 E
Grosoway Dr.. Tempa. AZ 85282, (602} 897-6060.

PATEMT IT ECONDMICALLY! Fron Dwiails. N. Raner,
2008 Fonoulas, Richmond, VA 23229

PROTECT YOUR INVENTIONS AND TRADEMARKS.
Registered Patend Atomey. FREE Preliminary Review, Boy
JE2FM, MBwood, NY 10546

IMVENTORS: How ho market your inventons. Ravised edi-
won still only $6.945: Irvantors Handbook, 340 Moon Cout,
Casnova, Mich, 49218

MONPROFIT Foundation helps mvenions. Wides! range of
sarvices. Free racording forms. Free ewaluation. Alfiliated
Imvamiors Foundation, 501-8 lowa, Colorado Springs, ©O
80804, Or Cafl 1.800-525-5485.

REGISTERED PATENT ATTORMEY Washington D.C

Suburt. Donsld A Ketiesirings, 414 Hungererd Drive,
Reocicvitia, Maryiand 20650

INVENTORS! Can you profit from your idea? Call us today
regarding tha markating of your imeention, or write for your frea
Information package. Over & decade of servica, AMERICAN
INVENTORS CORPORATION. B2 Broad Streed, Deplt PM,
‘Wastlietd, Massachusaits, 010868, (413} 558-3753. (not an
angwanng senudn) A lee based marketing company, offices
maticwade.

MANUFACTURING & MARKETING assiglance lof new
progucts. INVESTORS, Box 6042, Burbank, Ca. 81510

mmmmmscumusmaum

Avenue #312, North l-ﬁ?ymd Caldomia 81601

CALIFORMIA, Lots. Acreage. 540 Down. $40 Morthly. Box
A5281, Los Angoles, S0035.

TEMMESSEE. Free Cataleg Farm, Mountain, Lake and

Fatirement Properties. Kay Realty, Rogersville, TM 37BST.
s15272-ax

REAL ESTATE FOR BALE Néw Sixing-Summar Cataiog,
thousands of properies B pelures! Send 32 for postege &
handiing. Free at any local United office. UNITED FARM
AGEMCY, &12-PM Wagt 4Tth, Kansas City, MO, 64112

YOUR OWN FISH AND HUNT LAND
LOW AS $29.00 ACRE—350.00 DOWMN!
BEST aress for fish and gama. Govamement rapon mone lish
end game par square mee, TITLE GUARANTEE. BUY BACK
GUARANTEE. Bought thru ESTATE LIGUIDATIONS across
Canada EASY PAYMENTS. Gel your Free calalogun HOW!
CANADIAN ESTATE LAND, Dept. PMC, 2411 Yonge Strest,
Suite 303, Tororto, Ontaric M4P 271, Phone any time:
1-416-450-0444,

FREE Feal satate guede. Caniral Ozark's largest. Listings
from ower 25 companies. Wrile: Land Rush, 1440 Wesi
Eighth, We=st Plaire, MO 65775

MOATGAGES & TRAUST DEEDS PURCHASED Top
Prices. Free Cugbes. Toll Free 1-800-221-1680 MNJ 1-600-424-
BOSA. Ganeral Financial Services, 2076 East Mariion Pk,
Saite 118, Cheery Hill, Merw Jarsey 08003

CAMADIAN Country Propartes. Our TOth year. Terms
available Catalogue sirmailed 51.00. Dignam Corporation,
Suite 498, B Blooe East, Tormnto, Onlario MAW 185,

FREE REAL ESTATE CATALOGS. Midwes! and Sauth-
eadd Sun Balt States. Specity Property and Ares Dessred. Call
of Writs: COUNTRY NETWORK, Box 3G8PM, Gainesvilla,
MO 85655, 417-679-4832,

PLASTIC BAGS

HUNDREDS of Swes, Plain and Ziplock. Lowes prices)
Emempdinte delveryl Free Catalog. Action Plastic Sales,
16900 Bath Lane ME, Minnaapolis, binn, 55434, Taltres:
1-B00-328-B484.
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BUY IT WHOLESALE

BUY Dirsci From Hong Kong. Details $1.00. Anshory
Colucci, 58 M Caniral Bhwd., Marrick, WY, 11568

Anka-PM, 90 Gresenwich Ave., Wansck, Al 02886

BELTS and Buckles. Compietn e fast soiiers, inciuding
phate dealsr sat up. Catalog $1.00. Anchor Specialties, Box
J058-BPM, Nodh Providance, Rl 02011

CLOBEDUTE! Descounts! Balow Wholesals! Freabiss!
Imformation/sipmp: DON, Box 20153%, Femndala, Machigan
B0,

CLOSEOUT Jewesry 55z dozen, (Catnlog 26¢), Rousseis,
107-1631 Dow, Arfington, MA 02174

400,000 BARGAING Balorw Wholesahs. Many Frea' Ligus
dalions . . Clossouts . . . Job Lots . . . Single Sampies. Free
Dwtais, Buguhmwhﬂ Box TA0-A, Holland,
Michigan 459423,

WORLDWIDE BARGAINS = . . Imports — Dropship —
Clospout — Surpus — Frombeps -- [Stamped Envelopa).
Mamess, Box 1T17PM, Highland, Ind. 46322

1,000,000 (TEMS! Lowost Prces! $1.00 Shppng!
“Bonanza’, #°0:P", Lugwiilo, PR, D0ET3

500,000 Bems Below ‘Wholesake— Everything maginabia!
Frea Ouilhne Catalog! Bamains, Box §31P. Cubman, AL
35055

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MAILORDER BUYER LISTS. ALL CATEGORIES. Zp
code order on pend and Slick labels. Thess people WILL
RESPOND to madorder ofers. GUARANTEED deliverabia
Froe details. CT MARKETING, A1, Box 140C, Brighton, iL
a2012

FRESH Hot Responsive Marme Lists of Mailorder Bupers
Muost Categoris. Computenized in Zip Code Order. Peal and
Stck labads Guarantesd Delwerable’ For Brochume Send
SASE 1o;: DRB, Box 270, Ate. 2. Wiminglon, llknoms
BO4E1

PRIMT YOUR OWH— Prnfing presses. type. supplies
direct from factory. Famous since 1872 W'rruhrlwcmhg
and sampies to: Kelsey Company, DM, Meriden, CT 08450

OLHCK Copy Prirtting. Low Pricea. Wite: Matiormida, 14
Morth Mamn, Bloominglon, llenwss 61701

THEAMOGRAPHED BUSIMESS CARDS, Low Prices,
PW._ Box 134, Bamarion, Ohio 44203

GIFT SHOPPING

SPARE TIME CASH. Sall Famous Hanowver Shoes, Sam-
phas._ sales kit free. No expanenca needsad. No age limit. Big
commissions. Hanower Shos, Dopl, 3782, Hanower, PA
17

BUSINESS OPPORTUNITIES

IMPORT—Expor opporiunity, profitshbl workd-wida, mail
e Business from home, wahoul capasl. W ship plan for no
rgh axpmanation. Expanence unnecessary. Frea Fepor
Medngss, Dapt. A2703. Woodland Hils, Cakiorma 91367

MAKE manery al home! Hundreds of prolitabile plans. Froe
infonmatsan. GAC, Bax 124PK, Middistown, L 08457

UMIGUE, inevestng gifts. Free catalog. Tryat. 3100 Yorba
Linda Biwd, #A25, Fullerion, CA 92631 :

SEVEN PROFITABLE BUSINESSES AT HOME. FREE
DETAILS. CT MARKETING, A1, Box 140C, Brghton, IL
B2

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Testh, Fings, Dia-
monds, Walches, Siver, Platinum. Mai Articles Today. Fres
gl wilh Informaton. Chicago Gold & Precous Melals, 10
Sowth Wabash, Dept. 758, Chicago, 60603,

CYPRESS CLOCKS Do It Yoursell Catalog And Insiruc-
tons, Fresa; Cuarz Movements, Cypress Slabs. Fasin!
Cypress Cormer, 5104 South Trad, Serasota, FL 335817

FOR tres cataiog heaturng Dsamonds. Siver and Gold Jew-
eiry send Name, Address, Chy, Stata and Zp Code o H & &
Smath Sales Co., 2418 Benmnglon 51, Houston, Texas
TI0sa

HANDMADE Garman Cuckoo Clocks many models. mus,
color options SASE. Box 28, New Canaan, Conn 05840

TAKE NO CHANCES. Dwal with oidesi, mos1 raliatie finm in
ald poid busness. Eslablished in 1834, We buy Gold, Sitver,
Platnun, Damonds. Highest Cash. Free Inlormaton. Ross
ndissinad, 20-A East Madsan, Chcago, BE02

CLOCK WORKS, wood clock blanks, reckhoud supplies,
bell buckles, cul siones, aic. Wholésahs calalog 256 Elaxite
Corp., BOGL2 10th Steel, Whealland. Wyoming E2201

FREE Mailing List Consutason. Detals GOC-13P, Box
1107, Stuart, FL 33494, (305)334-5205. 1-B00-554-5473

GUARANTEED DELIVERABLE Mafng Lisls. Computer.
ized Zip Code Crder Paeel and Slick Labels. For Dlais Send
SASE. RAL Enlerprisas. At 2, Box 127, Hadgesville, WV
25427

FRESH HOT RESPONSIVE LISTS ol Actual Madorder
Buyers! All Catagones! Guarantesd Celiverabie® Zipoode
Orger® Rush SASE To: J. D. Lynn Marketing, P.C. Boa 3800,
Cuney, llinols 62305

INCREASE YOUR BUSINESS POTENTIAL! Owr Mail-
orded Buyers Lsis are Guarantesd 3-for-1 delvemable. Free
Dwptpis-Send SASE 1o: AR Enterpnses. 1620 5. 22,
Chickasha, Ok. THNA

FIND coing, jewelry, nuggels, easure. Mew revoebonary
patented dedecior. Asioundng range. Unaffecied by biack
zand. meneralized ground. Amjects metadic trash. Frea Cata-
log. Gardiner, 47260 N, Tth Avenue, Phoanic, AZ, 85013

TREASURE- Locate quane mile away with uitra sensiive
localor - brochure free. Aesearch Products, Box 270270 -
AMC. Tampa, Flonda 33888

SAVE up 1o 40% on matal delectars. All major brands
nciudng While's and Garrefl. FREE disoourd  cadalog
Morthwoods General Sioee, Dept. DPM-3, 1325 Graenway
Cross, Madmon, Wi 53713 (608) 2744680

MAILING LISTS GUARANTEED DELIVERABLE. COM-
PUTERIZED IN ZIP CODE ORDER. PEEL AMD STICK
LABELS. RUSH SASE: J.0. BREWER CO., BOX a6TX85,
ATLANTA, GA. 30348

PROFITABLE OCCUPATIONS

FT. SMITH Auchon School, Fi. Smih, A 72803, Resdent
& Home study. Veteran Approved

OPPORTUNITY SEEKERS/MLM NAMES, FREE SAM-
PLE. Vemua-P, Box 336, Rvera, AT BE442

MAILING LISTS GUARANTEED DELIVERABLE. Com.
puterized i Zip code onder. Pael and stick labals. Aush SASE
J. 0, Brawer Co., Box 487395, Aaria, GA 30348

BUSINESS SERVICES

IMCORPORATE withowt begal lees! Frae booklel 1elis how
inctudes forms. Call now B00-345-COAP

RUBBER STAMPS

BARCO Type Foungars. Type and Rubbter Slamps cala-
logue. Mail §2.00 refundable on lirs! order. 237 5. Evergrean.
Bansanville, &3106

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE fv pristing. Catalog 5100 decuctibie 151 onder
Quaker City Type, R.D. 3, Box 134, Honeybmook, PA 15344

PRINTING Presses, new and used supples. Lisi S0¢
Turnbaugh Prantes Supply. Mechanicshurg. Penna, 17055

COMPLETE Pubber Stamp Dufis, Supphes. Same day
shipmen!, Sqgn Engraving Machines, Whossale Catalog
$1.00 Deductiple. Star Stamp, VT20E N, Marshiiald, Chicaga,
BOEZ2

AEPAIR fawnmawars inousands of pans and ools whole-
sale sl 40¢. Eilwangess. PR, PO, Box V, Por Janas. NY
12771

PLASTERCRAFT Prodiesle Home Business 3000
Moids Available. Details. Lynnefie, 52510 Menipasi, Merior,
Ohio 44040,

FREE Brochwures. Fepar air condiioning Refngeraban
Tools, supphes, full insiructions. Doolon, Inc.. 11525
Gaodnight, Sule 800, Dallas, TX 75228,

RADHATOR repairmen are scarca? Leam THE REGHT
WAY, rmy shop, bwo weaks. TD11% E. Masn. Henderson, Taxas
ToES2

MAKE MONEY IN SPARE TIME. Earm (Genenous coemmes.
Sa0IYS A @ SLDSCNRhon 6aks rapresontative ko ading mag-
arings. For {ull detads and instructions. send this ad with your
name and address b POPULAR MECHAMICS, Degt. AB-M,
250 W, 550 51, Maw York, NY 10018

SALESMEN-DIST.

DISTRIBUTORS WANTED. Guaranesd Income, “No Sell-
g Samples, $2.00. Greal Lases Tea, 3730 Robinsgn,
Snower, Michigan 48472

AGENTS WANTED

TYPE Fonts. Hand Printang Presses, Supples. 120 Pages
£1.00 Dacluctibibe hirst ordar. Acrme Type, 1720 M. Marshlsid,
Chacago, B0E22
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WITH Mazon Shoas, pay day is when pou wanl 2 Taske
oruers from Inends ard neighbors. Wanch your Dusiness buikl
walhoul nss or invesiment. Cail Tol Free 1-800-826- 7030, Ext
EAR: i W 1-B00-472- 7000, Ex 888, ar wnla. Mason Shoes
K-B851, Chippewa Faks, Wl 54774

EMIOY Winalth, Independence. Unigue booics sxplain hegh
profit businesses. Catalog 51.00 (refundable). CRC, 12021
Wilshire, #187H. Los Angeles. Califorrag S0025

MAILORDER Opporunity! Stan proflable hors business
without expanenca of capiad. Wrie for Iree book, phs detsis.
Mlail Order Associaies, Inc, Depl. 614, Montvale, MJ 07645,

MAKE lols of EXTRA CASH withoul lots of extra effon. Free
Subscripbon 1o Opporfunity Magazne offers hundreds of
proven ways. Write: Opportunity. Dept. E05. 6 M. Michigah,
Chicago. IL. BOSI2.

PROJECTION TV . . . Maks 35§ 5 s=spmbhing Progectors
... Ensy . . . Aesults eomparable to 32, 500 projecions . . .
¥ouws total cost less than $20.00 . . . PLANS, 8" LENS & Deal-
ers inlprmahbon $17.50 . . . lilestraied nformation FREE . . .
Macmocoma-BGX.  Washinglon Crossing,  Pannsylvama
18577, Credicard orders 24HRS, (215) T35- 28960,

BECOME A Tax Consulart. Dur siudents sam $3,000 -
5,000 eviary LK BEASSN Prepanng refums, evenings. Accred-
fed Program. Mational Tax Traming School, Maonsey 2G5,
Wew Yo 10652,

MEMORIAL Day Wreaths, Profits! Write: AR #10. Box
142, Munces, indiana 47302

5100000 YEARLY 1 | | Assamiss “PROFESSIOMAL"™
GIANT SCREEN PAOJECTION TVS— Don'l be locled by
imidations! "Blusd th Barst wilth lensaes and scroens utlzed
by Sany, Zonth, Sytvania, and Magnavos! . ., Simple con-
slructian! . . llusiraled inlormation and complee parts cala-
iog 2 00 .. Maney back guarandes! . . . POLIFVISION, 187-X
Cypress 54, Throop, PA 18512

HIGH PROFITS WITH CUSTOM T-5HIRTS AND CAPS.
Inexpansive, prolessional heal transfer machines. A8 gup-
phes. PRESS MAGIC, P. O. Box 2280% (GC), Tampa, FL
13623

MAKE Aubber Stamps. Highly Proftable Business. Freo
Dwlails. Stamper, POB 22609 (GC), Tampa, FL 33822

BUMPER STICKER PRINTIMG DEVECE. Cheap, Senple,
Portable. Friee detaits, Bumpar, POB 22791 (GC). Tampa, FL
a2

SCREEN PRINT T-SHIRTS. Insaparsive kits. Fres Delails,
‘T-Prirter,” POB 23887 (GC). Tampa, FL 33623,

PROFITABLE GOLD FOIL PRINTER. Pgrsonalize busi-
rHESS CArtE, pencils, malches. Free Details. Gold, POB 24008
1GC), Tampa, FL 33623

VINYL'S Whara the monay is! Prolessionally repair. redin:
mh, mecolor fumiture. luggege. car tops. Owce, ensy. Two
smad 320 jobs a day earn you 51,000 & monh, Hemes, Gars,
oHices, reslawans. unlimied cuslomens. St sarming ater &
lew days praclice. Sensatonal delass free VIP, 2007
Monirose, Chcago, BME1E

TAKE Catalog Orders. We dop-shp 2500-best-selling spe-
cinlly products. Lowes! below wholesale prices. Mnmediate
delivery. Spaclacular home bussess opponunity. Free Book.

SMC. 8401 [ Soto Awe. Dept 20-5%. Chatsworh, CA
§1311-4991
ALUMINUM SCRAP - Recycln Yoursel! - MAKE $25.00/

POUND! Fres Inlarmatien: ndusinal -
Asgwandeia Bay, Mew York 13607

PAAER, Boa 127,

ASSEMBLE PRODUCTS AT HOME. Many cpporturdies
payng High Weekly Proks presentty availabse wehoul invest-
mand. Wrile: Businasses, 378 Brghion 11, Brooxiyn, New
York 11235,

PIAND Tumng quecsly mamed wilh home Slody Coumss.
Diphrna granbed. Amencan Tuning School, 17050 Teller
DOrve, Morgan Hal. Cahl. 35037,

PICTURE Framing —Profilabds lull or Spani-time busingss,
Earry to laam with handbook-courds ~Gusds To Potune Fram-
ing Prodds — $3.00 Guararieed. Free framing-supplies catalog
ncluded. Japs, 126-PM Seventh Norh, Hopring, Minnosota
55343,

CONCRETE Block Machines: Calalog 51.00. Rowle One,
BD: 374, Rapid Cay. South Dakola 57T02-3740

HEP!.IH HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUFPLY. BOX #4157,

BROWMNSVYILLE, TEXAS Tas520.
[Continued on nexl page)




BUSINESS OPPORTUNITIES
from
VEHDING MACHINES. No . Foules sam amazing
profits. “Bag Calalogue FREE.” Parway Covporabon, 1830

PMEB Gresnspring Drive, Timoniem, Maryland 21083

MEW Marcedes Benz, $120.81 monthly, or BMW, $81.51.
..A:Gm.. . Wite: FoxCo, Box 2655-53, Spanglieid,
VA 22152

ALTERMATOR Starter Rebuliding Made Easy Start With-
oul Capital, ADM, Box 33, Butials, BLY. 14207

ARAB BUSINESSMEM Have monay o buy & invest Top
bndors feas paid. Internatonal MeidieEas! Assocuates, 8201
Flawrnan, Dept. 385PM1, Huntington Beach, CA 82646,

$1,000.00 WEEKLY Possible Bronzing Baby Shoss FREE
SHOWS HOW. NEPM, 388 Arport, Sebring, FL

33870

Typewritars. Free Inommabon: RCS

MAKE haoney
Systems, P.O. Box 45, Semsbury. Conn. 06089

HUGE profts! Peconditioning used car battaries. Sacrats
othars dom'l tell. Stamp please. Bamery Outle!, Box 3300,
Hickory, M.G. 28603,

1000°5 Weskly. Madorder, Detads: Oslghts, 210 Weich
1014 PM, Ames, LA 50010

g Profits. Gresslin Comaspondence School, Box 5104,
Spencer, lowa 51301,

SEIZED N GOVEAMMENT NARCOTICS RAIDSH Aufn-
mobides . . . Vang . . Boats . | Furndiume . . Thousands other
feemas, Buy Owit Cheap - Resell for Big Prodils! Free inlorma-
tion: Marcel, Box TSS7-M, Monroe, LA T1211

I RADE $350.00 in one weak by mail order. Hedped others,
Jeydea, 2320E Crabires, Woodridge, Il 60517

CARDSE ON TABLE. $42.00 per 3 hours work PLUS your
name sent every cppounily hers. Compare #i: 33000
refunded PLUS S20.00 cenificate it bested. Send $3.00,
Direct, Box 51128, Jacksorvibe Baach, Fla. 32240

$1,000 Weekly Home Business Dwectory, Box 2018-PM,
Mew York, Mew York 10163,

$10,000. MONTH MULTILEVELING YURIKA FOODS.
FREE PARTICULARS. MIDWEST, MILLER, MISSOURI
B5TOT.

PRODUCE BEAUTIFUL COPPER OR BRASS SIGMS.
Fast, Inespensive, Prohtable. Details. Signed, 50 Hgh, Sute
LL 7-C, Buffalo, MY, 14023

START YOUR OWN OFFICE CLEANING BUSINESS
while studying our comprehensive 10 volume course. Free
Information: ExgGulive Dingcions InG., 11111 Katy Fray, Suse
320, Houslon, Taxas 77079

RECOMDITION JUNK BATTERIES. Easy moneymakar!
Wrile: Cwrain, 771PM, Battle Ground, Washinglon 88504

MAKE MONEY WOODWORKING - Easy profits making
urususd gifts, toys, novellies. Free cetails. Wilkams, 32K
Titus, Glen Cove, NY 11542

CASH Loans-5500-525,000! All Ehgible! Any Purpose!
Amarican, Box C-16, Lynbroak, New Yok 11563

MAILORDER FORTUNES. Wholesale Books. FREE RE-
PORT. Sedectve, Box 1140, Clearwaler, FL 33517

TAKE PICTURES for proft. Pholomoney, 14580K West
32nd, Golden, CO 50401,

MULTILEVEL MAILORDER! You Too, Can "MAKE BIG
MOMEY" At Homa, FREE Cassette Aeveals How! S5CA,
E240V0 7O Avenue, Pinallas Park, FL X565

ST Par month eamings possibla filing owt ncome tax
forms At home o tax office duning lax season, We shaw you
I'Iﬂn Su'rpk! quickly warned. Delails mailed frea, No sales-

Hery. Beg demand. Federated Tax, 2084 Montrose,

th.agn EOE18

MAKE HOMEMADE BOOWLETS. i've samed $167.000
with mine. Fresa indgrmaltion: Falcon, Box 37169, Fi. Worth, TX
TE11T

MAKE FVC PIPE FURNITURE. Easy profis! Wirihe: Ceeen,
TT1PF, Baftle Grownd, Washington 98604

BUY wholesale from Japan. Cameras, eleclronics, 1ook.
Send §2.00 tor 60 addresses. AIE Co.. 16925 Brasilia Or.
Morhnge, CA §1326

BE INDEFENDEMNT! Ungue, Honest Oppartunity, SASE o
HES, B312 Vemedsa Lane, Richmond, VA 21229

SELL Books by Mail. Dealership-25¢. Midwes!, Box
A4R2-PU, Shawano, Wis. 53166

START your own busingss! For free indormetion wiite: A
James, 1556 Hallord, Suite 202, Santa Clara, CA 95051

PROFITABLE BUSINESSES FROM DESKTOP - Guaran-
‘tmod - Dwtails trew. Allad Publishing. Box 4781 Toms Ravers,
M. J. DATS4-4791

NATURE™S "GARBAGE™ IS WORTH THOUSANDS| Take
il Free inlormaton. Flopds, Box 1214, Frankdin, TH
ATOE5-1214

UIFETIME Security. Mult-Level Malorder Two Opportuni-
tses. Onei-M, 10 Oak Lane, Sulsun, CA B4585

PLANO Turing learmed gueckly B homa! Free nlormation.
Empire Schood, Bax 1014, Jupiter, FL 23458

MEED Crect Cargs? 7 Show Credit? Mo Credt?
Lot us haip. Call MNow! 1-317-835-8000 Ext. C-5E

BORAOW By Mad S500-528,000 Fast! Easy! Conlidantial
For Imo Appheation Wisa Ascivals, 2120 Crasimad,
Mashville, TN 37215

MULTILEVEL MAILORDER! $12,000+ MONTH WITHIN &
MONTHS. Taylor-PM, 111 Cross Girest, Chattanooga, TH
AT408,

NEW Lusury Car without oost! Write: AMCD 8, 1807 Main,
Plainisld, IN 46168

FREE! ~Janional Business Moneymaiing Secrats. ™ MBI,
Box 108TMP, Valey Center, CA B2082.

MAKE 2 to 3 times your cost on over 2500 iems. 53.00
brings giant catalog-retunded first order. Sunbelt Wholesale
Specialtes, X304 3 Ave. W., Box 14052, Suite M35,
Bragerion, Fla. 34280

HOW TO SELL INFORMATION By Mail Dedaiis Wrile:
Fobens, P.O. Box, 132, Lynn, MA 01803

HOME BUSIMESS OPPORTUMITY. Comgplete set-up
inciuding PRODUCT to sell. §1,000's woekly saling milorma-
hon. Totally umque system. Guararised. §10.00 PROFIT
CONCEPTS, 167 Mil 51., Naugatuck, CT D&770

SAVE! $1.00 Sends Your Name To The Business Opportu-
nities ads of This plus 3 Simdar Magaznines! Tavasci, RD 1,
Boa 1634, Andover, N.J. OTE21

AUTO INTERIOR CUSTOMITING AND UPHOLSTERY
ane hoday's high demand skilla - yet easily learmed &1 homa!
Fabulous proft potential. Send jor FREE Oppormunity KR,
defails. Mo Upholstery Institute, 2118 5. Grand. Dept.
SA510. Sama Ana, CA 92705

RINGS, WATCHES, JEWELRY - 400% probi, Froe Sakos
KilCatalog Spotght, 2325, 500 Third Avenus, New York,
MY, 10016,

EUPER BARGAIN 53 00 Forward Your Mama, Address io
Every Business Opportunity Ad In Popular Mechanics. D. J.
Enterpriaes, P.O. Box 175, Browns, ML 82018

EARN 51 bilon wihin 25 yeass GUARANTEED. Billianare,
S0-L Churchill, Girard, OH 44420

FASCIMATING Home Businesses| "Guamnieed §uccess-

ful¥" FREE Report!! Pegancy, 1811, Fuguay, Newburgh, IN
ATE30.

53,000 MOWNTHLY Inlormaton  Bussmess  Brings
Initrabve-P, Box 10179, Alexandrin, VA 22310

FREE! . . . "TREASURY OF HOME BUSINESS OPPOR-
TUNITES™ . . . MAILCO, BOX 34370, BARTLETT,
TEMNESSEE 28134-0370

MAKE MILLIONS MANUFACTURING BATTERIES!!
Supples avadable. Everlast, Box 365, Bogota, NJ 07803,

525,000 LOAMS INTEREST FREE! Secret Federal law
WIFES OUT DEBTS! Deimie FREE!N Moneyssed,
LaGirange, NY 12540

GET RICH using OTHER PEOPLE'S MONEY!! Unigue—
amazang pusiness!! Deiais FREE!N Fmance Congultarnisd,
Ballings, MY 12510

CUP newspapar items—52 - §25 EACH!! FREE Aeport®
Clippings8, Billings, NY 12515

NEW idea? American Patent in Washington, D.C. Gels
Resuns! Besi Relerencas - Freg K - 1-800-257-TE80, 1377 K
Streal, MW, #400, Washington, D.C. 20005

GET RICH!! Secret [sw smashes debts—brings Cash,
Cradit! FREE repon® WealkKitB. Bilkngs, NY 12510

MAIL Order Profas! For Desclosure, CRLA, Box 257, Stuart,
FL 33495

EARM 52500 HOUR signcrafing with comemgn Bools,
FREE DETAILS! Zander, POB 185, Jacksomnlle, Flonda
219

MNEW dzcowery in baftary recondiioning. Eighbesn months
pusrantes means “Big Probts Fast™! Eleclone, 7415 Gabile
Dv., Litie Fock. AR T2205

FREE DETAILS. 1200 Oppotunity ads inveshgated
Mitched, 35 Carlelon 51.. Mewtan, MA 02158

ESTABLISH Own Mewspaper Chpping Servical! Good
Profits, Easy! Simplal Free Detals. S&M, Box 1128, Suilivan.
Oihecy 44880,

RECYCLE METALS, NO, NOT BEER CANS! Easy 5450
weeldy! Free information. Recycler, Box 1214, Frankiin, TN
I7065-1214

$40,000 on 3 ACRE! New Hydroponcs—inexpensive,
pleasant, practicall Free mformation, Robon's, Box 1214,
Framiin, TN, 37065-1214

510,000 in cne month. Peweriul new book (als how step by
shap. Monay-back puarantes. $12.95 to: Mewlile 206, 550
Larsen, Aphos, Caltormia 95003

SELL btooks by mai. 400-900% profit Free sales kit
Speedibooks. 23860-5C Mies. Cleveland, Chio 44128

LEARM Gold, Silver Scrap Aecyching Business, Free nfar-
mation. Aecyding. Bax 11216P, Reno, NV, 82810

WATER WHEELS, Pelton Wheals. High - Lowhead Tur-
benes, Hydroslecine Generators 100 w0 5,000,000 Wans.
FREE ELECTRICITY From Any Cresk. Ciich, River, Poana
With & to 2000' Feel Fall, Amenca’s Lowes! Priced. bost
Complele Line of Companenis, Pipe, Vakes, Eic. Mew, Lised
Power Plants. Send $10.00 for Catalog Engneenng Boak.
Dealers Wanted, WATER POWER MACHINERY, 25054
Highway S3N,, Hamifion, Montang 59640 7-406-561-3001

GET RICH WITH MULTILEVEL MAILORDERII FREE
details! Bow 627, Twin Peaks, Ca. 52391

HIGH PROFITS IN SHNOBALLS. Detaled ingtruchions, rec-
ipes, informatbion on axtracts and machenes. Prce ksts, $2.00:
Snik Shak Dhatnbutors. 2010 Créstmant, Morman, QK
Ta108

START YOUR OWN BUSINESS AT HOBIE. Free Details
Wrile: Beck, B12 Tulane, Bamion, Ark. T2015

ACQUIRE ‘Weaiih-Leam Facnahng Way!ll Detads
Rizzo, SA105, Cloudland. Georgia 30705

LEARN MIAAOR RESILVERING froe
Sivercral, Box 127, Lansdowne, PA 18050

irdonmatian.

BOOKLET MAKING - Prolitable full or spare-time bBusi-
ness. Easy 1o learn with handbook-cowse by Parascandolo
(inchudes matorder technigues). $3 55 Guamaniead, Free sup-
phers dwectory inchuded. Feabmbhill House, 30-55 C Xirgd
Sireat, Astoria, MY 17102,

WANT A REAL BUSINESS you can gtar at home? Mo
experience. Very smail capilal, Write, Davis, Box 332,
Claremare, OK 74018

MAKE 3500.00 Waekly Mailing Our Burglar Alaren Adver.
wsamants! ABM Merchandising, P.0. Box 53314, Chicaga, WL
SOG55

HOT Safing, Afractive, Vstuum Formed Liconse Plates
ared Signs. FREE Details. VACUMAGIC, POB 24588 (GC),
Tampa, FL 33623

STORE Your Muts. Maaswe your nuts, Do you have Nation-
al or Meinc nuis? It is costly fo ged your nuls in T wiong
places. Each Base has 2 nuls, 1 bolt size listed. Tax # not &
resale. A—Base Meinc Fine 3-4-58-10-12 MM. Resale
§5.15, no resale 57.70. B—Base Metnc Course 8- 7-8-10-12
MM Fesale $3.70, n resale $5.50. C—Base Matonal Fine
10-Ya-%q6-30-The" Fesale $2.60, no resale 53.85 D—Base
Mational Course 4-6-8-12- V4" Resale §2.55. no resale $3.85.
E—-Base Matonal Course %he-3e-The-12" Aesale $2.60, no
resabs 5390 F—Base Nabonal Couwse %4e-39-3%a° Resale
$4.50. no resale $8.75 2 Oz. A Alp Eleciric, 2080 East
Hillcres!, Thousand Oaks, CA 91362

HOME WHOLESALING Start Now! Immedas Profils.
Mckinkay, 69130, Mexco, Concord, NLC. 28025

BE a BOOKSELLER Wnte: AVEC-PMIBS, 13832 Carrod,
Tustn, CA H2880

MAKE UP TO 35,000 A MONTH Waork at hame. For Sin-
cers man and women Fush $1.00 for datails, Sampson
Enerprises, 13723 Brightfiald Dr., Sugariand, Taxas 77474

SELL satellile TV. Complele sysiems. &' 5545, B’ $5645, 10°
§745, catalog $3.00. Jakes, Box 500, Brgham Caty, Liah
B43GZ

LEARN how to sian and opersle seven mosi prolilable
home busnesses. Inlormation free’ Southwing
10502 Telephone Rd., Sule 2284, Housion, Te. TTOTS

TRADE SECRETE OF BOOMING! . . . HOME REMODEL-
NG BUSIMESS, REVEALED! . . . EARN TREMENDOUS
PROFITS! , . . DETALS 5200 . . . HANLEYCO,

DEPAATMENT 853, BOX 262, MASSAPEQUA, NEW YORK
11758

ADYERTISE FREE IN MATIONAL MAGATINES. Inuders
Guidebook. $5.00: Mdwest Markeling Group, 180 Mowih
LaSale, Chicago, lnos G061

{Conlinued on next page)
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BUSINESS OPPORTUNITIES
(Continued from preceding page)

MULTILEVEL MAILORDER CAN MAKE YOU RICH!
Ground Moor oppordundy. FREE casesfte reveals how'
WMC-1, 7249 Ambhurat Way, Clearwvater, FL 33546

MAKE Money On Govemmen! Surpius Report 53.00
Colony House, 10755 Midothian Tumpike, Fechmond, VA
23235

WABHERS lor wire hose clamps. You buy lor §1 20 and sal
for $1.53. A Alp Electnc, 2080 Easl Hllcrest, Thousand Daks,
CA 91362

INVEST SUCCESSFULLY! Mew Small kwvestor's Guide
Will Sherw You How. Sateslaction Guaranieed! Send $10.00
To: Amity Group, Box 31C, Branford, CT 06405

BECOME . Praven method guaramress resulls
£4.85 + 50¢ PAH: DAG Cuality Galts Entaiprise, 134 S0, Pine
5., Brdgelon, N.J. 08302

OUT OF WORKT NEED MOMEY? $1.00 bookwt shows

¥ou how to S1am youwr own busingss th clyssified adver-

. Popular Mechamcs, Dept. KC, 224 W. 5Tih 51, New
Yok, NY 50019,

“FREE" $10.00 madorder INCOME Opportunity’ (PAH)
25¢. Moincir, 1424 shil-AMT1, Bloxi, Ms. 38530

SITMO, the labulous moneymaker, YWrite o Hope, Box
57bc. Demarest, MJ 07627

'WIN Bag in Vegas! Successha Craps System Easy To Play.
Froa Into. J, H. Chrysier, PO Box 22412H, Minneapolis, MN
Sz

MONEY Iroer discarded lires! Delails Brownils, Box 53,
Fiahars, Indiana 46038

NITEWRITER PEN Light that Wries. Send $12.05.
ISP, T20 Wallington, Elkgrove, limois BO00T

| MADE $40.000 Year by Mailorder! Helped athers make
money! Details 25¢. Terrey, Box J18YY. Ypsilanti, Michigan
ABTET.

480 Harmea rrumn-g program. Goodworid, Box
268233-A, Tamarac, Fiorida 33320

GIANT Wholesale Color Catalog. Siuthed Wik Owvar 3000
Biesi-Salling Flea Maret tems. GREAT FOR RESALE. Com:
plete Satislacton Guarareed. Send $3.00 Refundable:
‘Wessels Products. PM-0385, 5638 Kermeood, Housion, TX
Troao,

$100,000 PER YEAR possible as a money beoker. Asso-
ciates neaded. Expenence unnecessary. Big demand avery-
where| Froe prool ol income and details. Wes-State, B34
Peasd, Dept. LP, Eugens. OR 57401,

GET Rich with your Mcrocomputer, Free Detads: JC
Pubhcatans, Box 609, Arvada, Colorado 800017

IMMEDIATE 1MPORT BUSINESS! Hong Kong. Tamwan
Cormparsss Loockirg jor Agenis Representatwves Impariers
Choar 10,000 Products. Our Telex Sennce Starts You Al Onee.
Wiite: Artek-0, 127 East SBh Strast, Mew York, NY 10022

BiG SAVIMNGE!! 51.00 Sends Your Masme To Every Busi-
nirgs And Moneymaking Opportunities Ad - March kssua. Frae
Bomus! AdSaver, Box 58310C, Phiadelphia. Pennayhvama
19102-8310.

$192.00 From Squere Foot Plywodd (Huge Demand)
Revealing Proal 25&. (Relundable). Woodwn, Brdgowaler,
Mass. 02324

$50-500 AN HOUR PROFIT! Make nubbar stamps i home.
Sansty heawy cemand by dealers, business, ndividuals. Easy
wori, full-time or part-fEme. Wribte loday lor FRIEE Bookdet, Star
Siamp, 17208 N. Marshlisld. Chacago, BDE22

$750 any 5 hours. Guarantoed! Steady. wilhowt saling of
monay! Free Feport, Drawes 32-8. Ghengals, Calformia
81200,

MAKING EXTRA MOMEY MADE EASY. FREE Subscrip:
tion 1o Opportunaty Magazine offers bundneds of prowen ways.
Wiite: Opportundy, Depl. E17, § M. Michigan, Chatago, IL.
BOBO2,

PROFITABLE GOLD FOIL PRINTER. Persaralire bt
ness cards, percils, matches. Free Detmle. Gold, POB 24985
{3G). Tampa, FL 3623

MAKE Rubber Stamps. Highly Profitable Business. Free
Details. Stampar, POB 22009 (GG), Tampa, FL 3622

FREE Informalich on Beg Money Profils 5100000000 and
Ug. immanuel. Co.. P.O. Box 10320, West Hartiged, Ct
0&110

FANTASTIC eamings mading fom home!! Offer. FAush
Stamped Addressed Evwelope. mperal, P-8 X17410. Fort
Lawdardale, FL 313318

BARGAINS! Buy ‘Whotrdale and Belw' Mame Brands.
Applances . . . Furniture . . . Sports Equipment . . . Televisons
.. Cameras . . Welches . . . Jewelry . . . Thousands bMare.
Frew Delads. Worldwide Barganhunters, Box 913-A, Holland,
Mechigan 40423

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING, Bookhe! shows you how 10 star your own busi-
ness with Classified Advertang. DMLY $1.00 FOR BOOK-
LET — [$2.00 coupon relundable with hret ceder). 6.8,
GRONOWICZ, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 5TTH 5T.. NEW YORK. NY 10018

MAILORDER OPPORTUNITIES

HOW MAIL ORDER MILLIOMAIRES ARE MADE Exped
reveais sacrets sand 523,00 and seif addressed stamped srme-
lope. Marc Lusskin, 12856 Hawthickel, 51 Lows, Mo. B3131

LET U= Help Masket Your Product Thousands of Enger
Mailorder Buyers Available. Categonzed, Guarantesd Delnv-
erabée. Jaharco, Box 5, Windield, Kansas 67156

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

RAISE Chinchila for Profit. AL 1, Boa G608, Cawe City,
Arhansas 72521

VINYL'S wheda the money is! Professonally regair, rahinish,
recolor fumiture, luggage, car tops. Quick, sasy. Two smail
520 jobs a day warn you $1,000 & morh, Homes, cirns, oMices,
ristaurants, wnlimied customers, Stan earmng afer a lew
days prachce. Sensalional delads Free. VIP, 2063 Monbrosa,
Chacagn, B0618.

AMATING Prolits! $10,000 ¥aarty Rassing Rabbits for Wook
and Breading. Details—$2.00. Amarican Angora, Malta 12,
Montnna 59534,

3500-5 1000 Month Plan raesng rabbits for us, Fres delails,
Whita's Riabbitry, Boax S08PA, Paim Harbor, FL 33563-0008

GET RICHI! Secret law smashes debls—brngs Cash,
Grodit! FREE neport!! Waesalthiie B, Billings, NY 12510

BUMPER STICKER PRINTING DEVICE. Chaap, Simpla,
Portable. Free catals. Bumper, POB 22791 (GG). Tampa, FL
33622

HIGH PROFITS WITH CUSTOM T-3HIRTS AND CAPS.
IngEpensive, professional heal transher machines. All sup-
phes. PRESS MAGIC, P. O, Box 2280% (3G), Tampa, FL
A3623

HIGHPAID Spaciakst in One Waek Wih Your Tool Box
Cressmach, 111 Delawars, Box 421, Yardiey, PA 19067

$500.00 WEEXLY From Junked Tires. (Rush Stamg),
LeVaheys, Fouram, FL. 32438

FANTISTIC NEW HOME BUSINESS can be dame by ans
of Mgl vanbers of 1he tamedy. Tools nesded hound in most
hioemees, less than $50.00 to start BIG PROFITS IMMEDIATE-
LY, High dermnand, solid Dusiness. compiata step by step
instructions 510,00 to: CLC Enterprises, 40 Paloming Rd P,
Flagatall, Az. BEOO1Y

HOME BUSIMESSES. Writa: Lamar Enterprsss P, Box
304, Anderson, Cald. BE007

MOMNEY MACHINE Guararssd® methods of making sen-
ous monry &l hoong, Free Delads. Coarad Publishing, 826
Royal 5t-186, Mew Oreans, LA. T0116

GUARANTEED Income. $10.00 (refundabie) for fiteratune.
Chinchillas, Box 8264, Mosa, Arizona B5304,

RAISE RABBITS SUCCESSFULLY 68 Page Booklel Teks
Haw. 51.00. Amencan Rabbit Assn., H1. P.O. Box 428,
Blgamingson, llnots 61701

EARTHWORMS, LIVE BAIT

FREE Literaiure. Faise Fishwaorms, Crickets. Redwonms—
1000-58 55, S000-542.50. Book on How and Whers to Sall
with Order, Caner Frshworms, Plains, GA. 31 780.

OF INTEREST TO ALL

SHAKESKIN Products Co. Fres brochurs. Belts, butkies,
wallets, halbands. Genwne Rafther, Python, Cobwa Box £318,
Dept. PM, So. Daytona, FL. 32021,

LEARN The secrels of reparing junk batienes. ~“Fabulous
Profits.” FIRST ESTABLISHED COURSE. Apex Enginesring.
5454 Bolsa, Atascadetn, Calif. 93422

RECONDITIONING BATTERIES CAN MAKE YOU RICH!
Quick, Easy. Frem Facts: Owen, TTIPP, Batte Ground,
‘Waskungion 98604

CREDIT CLEANED UP. Obtain Visa, MasterCand, Frew
ndormation. Blackwood Company, PO, Box B333F,
Riversde, Call. 32515

MAILORDER Incoma’ 340,000 Yearty! Write: Fronbar, Box
40838, Tucsan, AZ BATIT

MAILORDER Wealth! Complate Profd-Malng i, Fras
Details. CKSM. Box 39712, Solon, Obed 44135

UNIGUE, successid, easily siared bussnesses. Make tHau-
sands! Free inlommabon’ Write: Businesses, IS5 Dvarhil,
Foancas, VA 24018

$1000°s WEEKLY! Linbmated incoma. Pioneer. Box SBEIL).
Tualatin,k OR. G7062

GET Rich! Sedl-Made Milianaire Shows His Exsy-To-Follow
Way! Free Detads! Kayiee, Depl. PRI, 23400 Wenblston,
Caaveland, OH 44122,

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plale
Glass! Lip to 360,000 yearty! Cad TOLL-FREE lor Valuabie
FREE rmport. 1-800-321-2597. Glas-Weid Systems. Box
57550, Band, OR 97708

AVOID FRANCHISE COSTS O Leading Winstveld Repar
Companys. Compiate Suppies For & Fracton 0 Thew Price.
Their Repar Resin $100 An Ounce, Ours §25. Send 515 For
Imformation. Fncher's, 483 Timber Fioge Rd., Kernersaie,
NG ZT284

GLASS REPAIR Kits From $99.00 Veea, M.C. CGA Inc.,
263 W. Jrd Place. Mesa, Ariz (602) 253-0005

| COLLECTED $50 MEILLIOM CASH. LET ME TEACH
YOU. DKSH, Box 4635, Feilsmene, FL 32948

§1,000,000 CYPRESS INDUSTRY offers persan warling
thesr own business 1he opporturdy Bssembing our product
and becoming Indepandent Marmdaciurer, supplying mad
grders and sales crews. |.C.M., Box 42101, Fayettewlle, NC
28309

HOW TO MAKE UP TO $750.00 NEXT WEEKEND. Send
$500 D. J. Comparses, GA3T West Blrd. Sireet Terrace,
Bloormington, MM E54268

NEW Lusury Car Wilhowt Cost! Wite: AMCD SE, 1601 Main
5., Praindieid, [N 46168

BORROW By Mail! $500-325.000 Fast! Easy! Conlidental!
For Inlo Applcaton Wote: Accurade, 2120 Ceastmoor,
Nashwille, TH 37215

FANTASTIC PROFITS Raising Exotc Birds details §2.00,
henglevda, Box 143, Aowesville, 5. 29133

MALL ORDER TRADE SECRETS REVEALED! Proven
Moneymaking Technigues! Delails FREE. Honzon, POB
1077, Sarasata, FL 38781077

HOW o Make Monay on Govemment Sumplus' Repor.
$3.75 post pad. H. Foss Enterprises, PM385, 172 Electne
Ave., Filchburg, MA 01420

FINANCIAL Independence Con Be Yous Detads Freo.
Aolin's Acre Books, 18 FAobin Road, Wesibera, MA 01581

GUARANTEED Income and Fortuna Buildsng Program
Works almost anywhieve. FREE Valusble Report DesPac,
V716 Weston, Camarilo. GA 53010

31500'5S WEEKLY Malorder Detals (SASE). Tan, POB
SR PM), Long Beach, CA SOB10

MANL ORDER SUCCESS SECRETS REVEALED. Expert
stop by siep instruction. Fron money mpkng details. Ampol.
Drept PMA, 208 Morth Henry. Brookhyn, Mew York, 11222

FREE!! Moneymaking Details. Wihelmena Publishers.
PO} Box SO2P38, Mena, AR 71853
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GUARANTEED Sparelime  Moneymaker!  59.00
Wilhsiming Publishers, Box S02P3A, Mena, AR 71853

VACUUM Clearers “Discount Prices” “Mew” Rainbow
£190.95. Kirby, Filter Quean, Compact. Detads: ABC Vacuum
‘Wasahouse, 5720 Burnet-PA, Austn, Texas TETST.

FAKE NEWSPAPER Your Headiing $4.00. Free Delailp.
Cuakty Prnbng, Box 356, Bradiond, Mass 01E30

FREE Promotional Albums, Concen Ticksts, Storaos, #ic.
Inlarmation: Bamy Publicabons, 477 B2nd Streef. Brooityn,
MY 11208

COFFEE - Twxce ﬁucuﬂummhmﬁp. m
*® Limigd. Send 5200 lor Cofealileratune. “Cofles”,
Mango, Fayettesiia, NC 2E304,

PROTECT YOURSELF AND LOVED ONES WITH SIREN
FLASHUGHT, Lightwwight, pockst sre, SATISFACTION
GUARANTEED, (baferss nol inchaded). 57.95 Unicamp
Gilts, Dept 14555, Minnaapohs, MM 55414

AMATING TEA RELIEVES HANGOVER HEADACHES
Send 3100 for easy formula, mr-:Em 46
DuMesin, Belmond, Ontario. MOL 180

PARADISE Found® Navy Just felasses besch property on
beauttul undscoversd Carbbesn Island Commonsealih

Sane Sia., Viegues, P.A. 00765

PRIVACY CATALOG—FREE! La-pmﬁ--ud-nq.—. By
st proiechon. Secrel ans. hew  dendiny.
8410-PC, Fountain Valley, CA 92728,

Box

DISHEY artisl shows you how o drw, First easy eeson

FREE! Gel yours lodey! AVIES-PMI, 1014 Modh m
Sarma Ana, CA 32701



I5 It True You Can Buy Jeaps For §44 the LS.
Govemment? Get The Facts Today! Call (312) T42-1142 Ext.
5.

HOW your own persanally engraved metal Social Securily
lentification., Medical densfcation, vanous other tags, plates.
Dwinds free, SASE to: G & L Associates, P.O. Bax 13735,
Albuguargua, Nk BT 152

TWILLIONS OF SURPLUS BARGAINS! jeeps included|
Mary 1% ongingl cost. “Nationwide Government
— 3200 (Guarantead). DISPOSAL, Box
WASHINGTOM, DC20038.

“GOVERNMENT SURPLUS" JEEPS 3300001 5,000,000
hems! Complete Information Your Area. 1885 OFFICLAL
NRECTORY. 32.00 (Guarardesd). Surplus, [ASTY), L6520
Wisconsin Morttwes!, WASHINGTON, D.C. 20018

Gl Sumpius. Hunting and Carmgung Equipmant. 56 Page
Catalog $2.00, Aed Bank Ay Mavy, 12-M Monmouth Streed,
FAad Bank, M. 07701

BORROW 5400 - 540,000 ovemighl on your sgnature!
Everyons  eligble. Aepay anytma. Free delails!
Infiohousa-Pid, BOS Post, San Francisco, CA 94108,

BORROW 525,000 “overnight,” Any Pupose. Keap Indafi-
niwly! Free Ropor! Success RAesawrch, Box 18739-A0,
Indiznmpoiis, Indiana 45219,

TWMONEY Probloms? Froe Book describes Loans, Cash,
Government Grants, Other benelts, available 1o ndhvidusis.
Write: Associates, Box OR-Ad, Beooklyn, Mew York 11235

Curoctry”
18107-AQ,

WANTED MISCELLANEOUS

GOLD, Silver, Pabnwm, Marcury, Tentalum, Samples eval
ualad Ired. Ore assaying sensce. Call Wholesale Terminal fo#
frea: 1-800-922-1010.

IMSTANT CASH lor pre-1972 car magarines |clean.
untuf]. Sand iisl, phore nember, or call B17-572-3732 eve-
nings. Mo eollect calls, P.0. 170243, Arlington, TX. TE0G

BUYING Tungsten Carbide, Tungstan, Molybdenum, Sitver
Soider, Silver Comacts, Gold. Platitum, BO0-321-5814 Ohio
216-531-8337 eobact.

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS,
Silver Bolder, Slering. Gold Plated. Fober Leszczak, 652
htyriia 58, Ekzabeth, NJ 07202

HEARING AIDS

HUGE SAVINGS Enminate Dealer Markups. Free Tral
Batteries Wholesala. Terms Amanged. Call Toll Froe 1-800-
3231212, Or Wiite: Lioyds-FMC, Rockdond, IL 81110

SAVE Hall Buyng fuds by Mad All Major Brands Avadabie.

CASH Loans-$500-525.0001 All Eligble! Any Purpose!
Amesican, Box C-15, Lynbrook, New York 11563

BORROW up 10 $25.000 at 8'2% nterest. Send §1.00 io:
KWC, Downs. Il 61736-0126.

LOMANS By Mail Guarantesd! Borrow Amy Amount! Free
Dhataila, wons Aushed! Creditmasters, Box S07-PP,
Fioral Park, New Yook 11002

REA Comparry, Box 364, Bridgepont, Ohio 42912

FREE HEARING AWD CATALDG - Save "7 by miail' Wik
“MonaySavars”, 9530-PM.3, Langdon, Seputveds, Callomia
H13a3,

MAME Brands For Less. Battaries. Accessones. Guaran-
imed Repairs. Hearng Aids, Box 23071, Fichheld. MM
55423

NEED VISA - MASTERCARD? Bankm;ﬂ."-' Siow Credil? Mo
Credq? Dworced? We Can  Halp! CALL NOW
1-206-7T4-3384

MNeved crads cards? Bankrupt? Slow credd? Mo credil™ Let
s help. Call now! 1-317-838-8900 Ext. C5

LOANSE - Bill Consalidaban, Far Apphealon Call (B12)-757-
ABTS - Write: LS. Money Systemns, Box 321438, Frdiey, MM
55432 - “AGENTS WANTED™

LOANS 5300000 Interes! Frea! Repay Arylims—AN0 Elig-
bia! Datails Frae! Millionaire, Dept. A-40, P.0. Box 607, Elk
Grove Village, IL 60007

SLOANES On Sagrature To - 51000000 Mest purposss.
Write: Elita, Box 206-F, East Rockaway, New York 11518,

FAST Action Loans! Mo Collaleral® Mo Cosgnes! Financial,
Box 162660, Bemingham, AL 35210

SAVE 1200+ . Modern name-tirand ads improve under-
standing Mo Salesmen. Free Trial. Free Cataiog. JAM. Depl.
132-A, 329 Therd, Dekalh, IL 60115

TOBACCO

GARDENING & LAWN CARE

m,mm.ﬁm
em 510.00. Monayback Guarsniae. York Marketing, 479
Cherokes Fedge, Ahens, Georpa

LEARN Gardening and Landscapsng &1 nome, Free Dok
lat. Litetima Carper Schools, Depl. A-152, 2251 Barry Averua,
Los Angeiss, Calforma G006,

TILS! Hoas' Gaves Work| Keeps ganden clean, produc-
tive, Low pricad tilker power hos, 30-day trial offer. Free infor-
matian. Write: Aulo Hos, P.O. Box 3035H, DePers, Wi
54115

GREENHOUSES — Redwoad/fiberglass. solar-aificient
Arch, P.O. Bax 1584-P, Mob#e, AL 35633,

COMPLETE GARDEN, Just Add Waler. Simple! §4.58.
Gardons, Box 7080, Foresl Park, IL. 60130

FLOWERS, PLANTS & NURSERY
SUPPLIES

GINSENG! GOLDENSEAL! Proftable plants. Have choice
seeds, mots. Frée misrmation. K. Colling, Viola, lowa 52350

RECIPES, COOKING, ETC.

STROGANOFF, Dehcious! Send 5100 4821 5. Madson
Ave,, Tulsa, OK 74105

AWARD WINNING CLAM CHOWDERCIDPPING, $2.00,
Froelance Imemational, Box 3954, San Luws Orispo, Call
83403

BUTTERCREAMS 5200 SASE. YOPD Eneprises, 140
Sterling Bewd, Btevling, VA 22970

BEER Bread. Gourmand Recpes, $2.00: Grady Baggof,
Box 1720, Bmyma, Georgsa 30081

LEC and JEANNE'S FRUIT STAND, Our 14 {avoete rec-
s, sand 53,00 o BX 158, Canby, Oregon 97013

CIGARETTES - Rodl Your Own Custom Tobacoos, Papers,
Fillers, Fiolling Machings, Atcessanes. Free Catalog And
Sample Green Rever Tohacco, P Bon 1313, Owensbora,
Kertucky 42302

SCIENCE & CHEMISTRY

1985 CATALOG, 200 pages Thousands ol chemecals,
plassware, scencehobly egqupmenl S200.  Memel

CHOCOLATEY Iqubur, recpe, 5200, SASE. P.O. Box
B4, Asiona. OR 87103

100 COMPLETE RECIPES. Dasseris, Meals, Bavorages.
Send 55,00 lor ol 100 1o, Joe's Aecipes, 27931 Man-O-War
Trad. Evergrean, Colorado 80439

SPICY, debcous, slimulating Morhem Endian recipes.
£5.90 postpaid, Mo chacks. M1, importers Exporters, Maxwsil
Road, P.O. Box 1534, Singapore S030, Singapare.

Scientife, 1665 Bulalo Moad, Rocheater, New York 18624

WINEMAKING, BEERMAKING, ETC.

BORROW 5100-5100.000 Instant Feply! Mo Co-signers!

Rush Stamped Enwelope’ Financial, Box S487(P),
Richardson, TX 75080

DIVORCE
WINNING  Infgrmation $1.00  MEN'S  RIGHTS

ASSOCIATION, 17854 (Lyons), Fores! Lake, MM 55025

PERSOMAL

e ———e .
UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experence, Educabon, Achievesmanl. Fast,
Inexpensive. Cal (614-863-1781). Or Write: Box 13151-T3,
Columbus, OH 43213
BIBLE Ouestions answened. Stamped envelopa. Bylon,
17167 Bentler, Dedrodt, Mschigan 45218

LABORATORY Chemicals, Glasswaia—Apparabus. Cata-
Iogpue $1.00. Deluxe Scanlifke, 834 5. 13 Smest. Manicwoc,
Wiscansin 54220 .

FORMULAS, PLANS, ETC.

ANY Chemacal Formula $8.00, M. Schim. Box 40836,
Tucson, AZ BETT

MONEYMAKING CHEMICAL FORMULAS - THOU-
SANDS| CATALOG $5.00 (REFUNDABLE): GWAL, Box
183, Brookfeld, Wisconsin S3005-0153

ANY FORMULA 510.00. Cataiog §1.00 ). Balfor, Box 568,
Chicago, B0650

SPECLAL SERVICES

WINEMAKING-BEERMAKING-GASDHOL. Free Supply
Cataleg. Yeast Equpment Continenial, Bax 188PM,
Cassalberry_ FL 32707

WINE'BEER MAKING Catalog: BAJ Enterprses, 1845
South 15880, Sprngheld, llinois B2T03

WINEMAKERS-BEERMAKERS— Free Catalog— Fast
Senace— Large Selection; Kraus, Box TA50-L, independence,
Mdrssouri G4053.

WINEMAKERS-Bitrmakes: Free Bustated calalog of
supphes. Semplex, Box 12278R, Mnneapoks, Minnosola
55412-0276

BEERMAKERS OMLY! Free CataiogMNowsiatior,
Williars's, Box 4810, Dakland, Caldornia G4604.

MAKE QUALITY BEER, Wine. Free cataiog. Vilage Stoee,
Bax C-E1PM, Westpor!, MA 02790,

REMAILING SERVICE

PREE details. Lian cur address as yours. Dependatile Mad,
504 Yosemite, Fresna, CA 83728

m FOFRWARDING | IIEI.MLIIG SUPERSERWVICE
GUARANTEED. FAST, COMPETENT, ULTRA-CONFIDEN-
TIAL. TWO STAMPED REMAILS, $1.00. INSTAMAIL. 537
JOMES STREET, SAN FRANCISCO, CALIFORNIA 84102

TRUSTWORTHY, conhdentbal, reliaile orwarding remad-
ing. Diamond-H. Box 1284, Caddo, Texas 76029

AEMAILS 31.00. Garald's, Bon 167, Bel, CA 50201

FREE Detaits! Postal Shoppe, 396 Easl 200 South. San
Lake Cay, UT Ba111

INFORMATION On anything. Ferguson  Raesearch
Specialists, 80-15 Woodsde, Woodside, New York 11377,

UMLAMITED Capital Available lor ary purpose. send $10.00
o Financial Broker and Consutiant Co,, 365 East 900 South,
Sah Lake City, Litah 84111,

WHATEVER YOU NEED! WE'LL FIND informaticn, Prod-
ucts, Senvces. ANYTHIMG! Details: Box 54, Beawmont, TX
T4

FORGETFUL? Birthoays, Anresersanes, Rewmnder Ser-
wica. SASE: Special Day. 1100 Viegna City Ave . Las Vegas.
Newada 85106

FREE Aemadars List. Agents Needed. PS, Box 20856, San
Anfonio, Texas T8225

WVIRGINIA Full Senvice. Conbdential, Dapendabie. Mallan,
Bow 22, Dultwyn, VA, T3906

CONFIDENTIAL Mad Recewing Forwarding, Mad Drop,
Bax 18039#M, Orando, FL 32860

HEALTH, VITAMINS

FREE! “Sall-help”, Tape. Booxhet list! Send . . . . Sal-
addressed stamped envelope: The Welness Newslatier,
Depaiment PM, 224 Hama Dnve, Holday, Flonda 33580

AESPIRATORY ILLNESSES, SINUS, BRONCHIAL ehc. &

FABULOUS Las Vegas: Remails! Vegas Communigue,
Box 18414-113, Las Yegas, 83114

WASHINGTON DC Femails 51.00; Receiving, Forwarding
Alsg. Endesprise, Boa 15614, Alpeandna, VA& 22309

UNLISTED ADDRESS Discresl and conbdential. Reman
$1.00 Single. Mail Forwarding Service, BOS0 5 Man,
Houston, Texas 77025

MISCELLANEOUS

e —

CRAMAMENTAL inpn Designs. Book of 1800 baautiful prac-
lical desagns for radings, colmas, ele. Free Lisrahure.
Cunningham, Box 20005, Sait Lake City, Uiah 84120-0005
— (3881 South 3200 Wast)

e health appliance helping Mousands i3 availabie Tor Iri-
8. Litevatiene 52.00. Writa: RESPIRIZER CO., 1685 Balimore
Piops. Gettysburg. PA 17325

BACK PAINT Send For Free Back Aids Calaiog. The Back
Catalog, 1A Lereay Aoad, Byheld, MA 01522

REPAIRS & SERVICES

TRAUCK MANUAL — Over 2 B00 models of ucks and vans
from 1974-1583, Delailed diagrams plus S8ep-by-Seg instric-
s el you repair and mankain your buck. This manwal
mcludes all popular makes of tucks and uliliy vans plus tha
nigrw min irecks. Send lor Book, (#B-1502-527.50), P. Q. Bax
1014, Rado City Station, Mew York, NY 10101

WINEMAKERS-BEEAMAKERS Fresh Siocks, Fast Ses-
vica, Free Calalog. O'Briens, Bax 2840, Wayne, IL 60184

BEER LOVERS— Brew your own. Dwlicious! nexpensive®
Free caialog. Beer Gear, Box Z5083M. Lansing, Michgan
40505

BUY DIRECT & SAVE! Call 1-800-334-0767. Discount
Suppies, PO, Box 248, Vilas, NG 28552

BEERMAKING-WINEMAKING We're #1. Free Calakg.
Vineyard & Brew, P.O. Box 401-B, Saull Ste. Masie, M
45TE

WINEMAKING HOMEBREWING HERBS SPICES FREE
calalogue. 1535 Windsor Street, Cormwall, Ontare KBH 3NE

BEERMAKERS LARGE SELECTION. LOWEST PRICES.
FAST SERVICE, HOMEBREW, BOX 158M, HASLETT, MI
4840

WINEMAKING BEERMAKING, Equipment. Suppaes, Froe
Calslog, Large Selection, Fast Senvies: ASC, P.O. Box 338,
Barvwyn, Minos 60402

FREE BEEAMAKING BOOK Flus Calaleg. Fines! Eguip-

ment, Ingredients. Fully Guarantesd, 5P, Box 784-M, Chapal
Hill, HC 27514

BURGLAR ALARMS & HOME
PROTECTION

MNEVER fumbie in the dark to unlock your Font door sdgain!
Thia s will fum your outside lght on when your doorbell is
pushed. $36.00: SJE. Box &O4. Monlicelo, Leh B4S35

SAVE HUNDREDS! Fool Burgiars! 3 Aushaertic Locking
Burgler Alasmn Stickers. For Car, For Home. £2.00. CAP
inclusiries, 41 Prospar, Malden, MA 02148
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Escape from subs

Submarine warfare at the
beginning of World War ]
spurred a demand for rapid.
safe escape from submerged
disabled electric boats. A
helmet connected to a wa-
terproof jacker was devised
to enable crewmen to avoid
poisonous gases and provide
enough oxygen for the as-
cent to the surface, The jack-
et contained an air purifier
and an oxygen generator.
This method was adequate
until the age of deep-diving
atomic subs. Now, in addi-
tion to the single-unit life
jacket deep-depth rescue
vehicles are necessary

75 YEARS AGO: March 1910

| Japan donates trees
| The first lady, Mrs. William
Howard Taft, thought Japa-
nese cherry Lrees Werg ex-
tremely attractive. In re-
sponse o Mrs. Taft's
admiration, Japanese offi-
cials sent 2,000 cherry trees
for planting along a 3-mile
stretch of the Potomac. One
group of botanists protested
that the trees could not sur-
vive Washington's worst
summers. But they took root
and today remain the capi-
tal's major tourist attraction.
Last year. a team of Japa-

ington for a conference on

cherry trees.

S0 YEARS AGO: March 1935

Prophetic visions
An optimistic look at vision-
aries such as Thomas Edi-
son, Col, John Jacob Astor,

Hudson Maxim and others |

indicated that what seemed
farfetched 25 vyears ago
would be commonplace. For
example, in 1910, Edison

predicted mail would travel |

by air at speeds up tw 100
mph. And Irving Twombly
predicted the autormobile
would "tend toward in-
creased strength of materi-
als, reduction in the weight
and size of all moving pars.”
The artist's cover stylistical-
ly captured helicopters on
roofs above metropolises.

it's a what?

It's a Kolumaran. And it was
featured on our cover. It was
designed and built by a San
Diego aircraft engineer. It
featured a three-hulled out-
rigger design and combined
the speed, stability and shal-
low draft of multihulled
crafts with the room and util-
ity of a cruising boat. It had
an 8 ® 16-foot cabin with &
feet of headroom. The mult-
hull design stabilized the
craft in 100-mph winds.
such vessels. called trima-
rans today, are built of avia-
tion materials and have com-
puter-operated sails  for
precision turning in wind,

Streamlined
locomotive

New York Central boasted of
having the only streamlined
steam locomotive., Growing
use of diesel and electric
powered locomotives, how-
ever, would displace the 90-
mph streamliner.

Machine zips letters

Before the institution of ZIP
codes, the Postal Service in-
stalled the world's largest
letter-sorting machine at its
Detroit post office. The ma-
chine handled 36,000 letters
an hour. A letter placed on a
scanning board was read by
an operator who in turn
pressed one of 12 destina-
tion keys. The letter was
dropped into a conveyor sys-
tern then into a routing bin.
It's not hard to tell where the
idea for ZIP codes originated.
Today's machines sort mail
40 percent faster, and an
extra four digits have been

added o the ZIF code.

nese botanists visited Wash- |

Lawn seeder

This new type of lawn seed-

er operated similarly to
1 wheat and oat sowers, And it
| was good enough to last.

Current lawn-treatment ma-
| chines use the same basic

seeding device.

Crash fences

Highway engineers in Mas-
sachusetts found that the
best way 1o test protective
fences designed for curves

4 and other hazardous road

sections was 1o crash cars
into them. Guard fence sec-
tions were erected at the
| bottom of a steep grade, and
the cars were sieered into
the sections head on. Engi-
neers are still crashing cars
inta walls and fences—but
they're testing the cars rath-
er than the obstruction.
Guard rail and guard wall
materials are tested in labs
using equipment to dupli-
cate crash conditions

Missile-firing copter

The Army's newest tank kill-
er was airborne. Double-sid-
ed missile racks attached toa
helicopter were capable of
disabling any armored vehi-
cle. Killer choppers today are

firing more
Wwedpons,

sophisticated
™
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Dodge issues
the ultimate challenge.
Once again, were
challenging Ford and Chevy.
This time by backing every
truck we build with the same
tough warranty you'll find on
every car we build.
Making your new 1985
Dodge Ramcharger the best

backed sport utility in America.

Protected for five vears or
50,000 miles, whichever
comes first. Covering engine.
powertrain and outer body
rust-thmugh. Al no extra cost?*

But you ve got a lot more

oing for you than merely the
esi war l'iln[f,l’.

D year/
i

You've got the best choice.
The only full-sized sport utility
available in both two- and four-
wheel drive.

When properly equipped,
our 4x2 has an optional towing
capacity of 6,500 Ibs.

And our 4x4 features a brand
new four-wheel-drive system.
Dodge Ram Trac. Enabling you
to shift from two to four
wheelinﬁ without leaving your
seat. Without stopping. With

the shift of a lever.
o make the best of it. At your
option:

Color it up. Solid black or any
of 24 other shades of fun.
Including 14 two-tones. Plush it
up. With high back bucket seats.
Sport steering wheel. And an
electronic AM/FM stereo.. with

onl

50,000 mile
for trucks.

cassette. Beef it up. With a 360
4-barrel!

All truck companies talk
tough.

But here’s the difference.

At Dodge, we'e not afraid to
put our money where our
mouth is.

"Limied warranty. Excludes imports. fleets &
keases. Deductible applies. Ask lor details.
360 cubic inch engine not available in CA

BUCKLE UP FOR SAFETY.
AMERICA'S BEST BACKED TRUCKS

TOUGH

DIVISION OF CHREYSLER CORPORATION
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Come up foKool.

b

KCE)L

Kool grves vou extra cmlness
for the most refreshing sensation in smoking.

A sensation beyond the ordinary.

Warning: The Surgeon General Determined £ 1BEWTCs

That Cigarette Smoking Is Dangerous to Your Health, Milds Kings, T mg. “tar”, 0 .8 mg. nicotine; Filter Kings, 17 mg. “1ar”,
1.1 my. nicoting av. per cigarette, FTC Report Mar. ‘B4,




