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And for 1987, Tempo is the only car
made in America that's offered with an option-
al driver's side airbag restraint system.

»DECISIONS, DECISIONS, DECISIONS.
Also new for 1987 is the sure-footed Tempo
All-Wheel-Drive. With its “on-command”
system you can move between front-wheel-
drive and all-wheel-drive with a touch

of the dash-mounted selector switch.

As you can see, the only disadvantage may be
deciding which Tempo is right for you:

the well-equipped GL series, the luxurious
Tempo LX or spirited Sport GL—available

for sale or lease at your local Ford Dealer.
(When you order Tempo Sport GL or LX
models with standard 5-speed manual trans-
mission, we'll equip it with air-conditioning
at no extra charge.)

Ford Tempo for 1987. Its outward form
reflects its inner beauty. And that's what being
true to form is all about.

»ONLY FROM FORD: 3-YEAR UNLIMITED
MILEAGE POWERTRAIN WARRANTY.

Ford's powertrain warranty covers you for
three years with unlimited mileage. It's a
combination unmatched by any other Ameri-
can manufacturer. Ford's warranty covers
major powertrain components on all 1987
Ford cars. Limited warranty and certain
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deductibles apply. Also, participating

Ford Dealers stand behind their customer
paid work with a free Lifetime Service
Guarantee. It's good for as long as you own
your Ford car. Ask to see the Powertrain
Warranty and the Service Guarantee when
you visit your Ford Dealer.

AND HOW WE
STAYEDTRUE TO IT.
FORD TEMPO.

»FORD. BEST-BUILT AMERICAN CARS...
SIX YEARS RUNNING. “Quality is Job 17

In fact, for the past six consecutive years,
Ford quality has led all other American

car companies. This is based on an average
of owner-reported problems in the first
three months of service on'86 models,

and in a six month period on'81-'85 models
designed and built in North America.

Have you driven a Ford...lately?
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FORD TEMPO

Powertrain:

Facts and Figures:

Notable
Standard Equipment:

Safety Fealures:

Powertrain:

Drive System:

2.3 liter HSC (High Swirl

wiiin.

Combustion) &-cylinder;
electronic fuel injection;
front-wheel-drive; 5-speed
manual or optional FLC
automatic transaxie.

Seating: 5 passengers
Luggage Capacity: 12.9 cu. It?

Tempo GL includes power
rack-and-pinion steering,
power front disc brakes, fully
independent suspension,
interval wipers, electronic
digital clock and many
other standard features.

Tempo LX (pictured) includes
all of the above, plus power
door locks, electronic AM/FM
stereo, tilt sleering, sport
instrument cluster, touring
suspension and much more.

Optional driver's side

airbag restraint system; split
diagonal hydraulic brake
system; high-mount stop
lamp; rear door child-proof
locks, and many other
vehicle and occupant
protection features.,

231 &-cylinder HSO
{High Specific Dutput);
electronic fuel injection;
automatic transaxle.

A dash-mounted system
which—via a selector switch—
allows the driver o swilch
betweon front-wheel-drive
and AWD on-the-fly ar
standing still.

2.3L 4-cylinder HSO

{High Specific Dutput);
electronic fuel injection;
S-speed manaal transaxle,

14" spokied aluminum

wheels; performance sus-

rankingne

The 5-passenger Ford Tempo has an
advantage few other cars can offer: an out-
ward form which actually improves the
way it drives.

HARNESS THE WIND: HARNESS THE ROAD.
You'll feel it in a tight turn: an uncommon
sense of directional stability and cornering
agility. It's handling you might not expect
in a “family” car—the result of Tempo's aero-
dynamic outward form, which reduces
front and rear lift.

*FORMED WITH AN INNER STRENGTH.
Tempo's smooth form is extremely strong, too:
its unitized body construction requires

over 1,600 robot-directed or automated weld
points. The result is a tightly-built, light-
weight body that's a perfect platform for the
rugged 2.3 liter High Swirl Combustion
engine. And a fully independent suspension—
with each wheel reacting individually to the
road—gives Tempo a supple, balanced ride.

*GOOD DRIVERS: A PRODUCT OF THEIR
DRIVING ENVIRONMENT. Tempo's design
lets the driver perform better, as well.

With features like expansive glass areas for
a high degree of visibility. Controls which
are easy to use. Quick-read instruments.
Seats which keep you comfortable, yet alert.
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1. Open the foldout page
2. Insart this sheet with
1. Front side touching the free page Froe snd
2. Arrow pointing to the fold
3, Slice the folded edge

4. Close the page and slip-shest
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NOW YOU CAN
CONQUER RUST:
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New NEUTRA RUST Gets Rid of Rust For Good! et

(213) 450-8881
MNOT A PAINT, NOT A COVER-UR, but an  before It's amazing! Mo liresome scrapang, wire
entirely new and revolutionary process for alimi- - brushing and sanding 1o gel down o bare Direct
nating rust Meutra Aust was onginally devel:  metal. Neutra Rust works best appled right over Al Cohen
oped 1o control the incredible rust on ol ngs in - rust! It penetrates the rust. Gelds night down there Nﬁ? Kﬁi" %T%" 1%]']9
the Morth Sea and on ships of the Royal Navy.  and chemically changes the rust into an entirely (912 DRO4270
Think of the rust problems they have! Maturally  new substance—a hard, black, paintable com- :
they usa vast quantities of Meutra Rustand buy il pound called fersofernic. The rust is gone—not Business Manager
in huge 50 galion drums. For a long ime thal  just covered up—GONE! For good. It no longer Agnes P. Maillaro
was the only way you could buy iL But at last  even exisls,
wEmumun smaller szes for home ?;m :ﬂuﬂ,l um Tr‘:t': - Mgmm
i ust,
ﬁggﬂwﬁﬂﬂgwﬂﬂmﬁﬁéﬁ the rest of the rust there (Remember Neutra Froduction
ol Cuar th vt Fust works with rust) Then just brush Neutra Lori Eltwond
Aust on. Within minutes that rust will ba gone
WHAT NEUTRA RUST DOES and the new surface will be there. That's all there A L ——
Meutra Rust is like nothing you've ever used  istoil Clean upiseasy, 1oa Just soap and water Patricia Woods
(212) 2624800
YOU CAN ACTUALLY SEE NEUTRA RUST WORK! S0 hm%gmm
- ' IEIEJ 2624825
Reader Service
(x Frederick, su i
224 West 6Tth St., New York, NY 10018
(212) 2624092
AL Il o P
Hand A. Hearst, Chalrman
Gilbert C, Maurer, President, Magazines Divigion
Richard E. Desms, Publishing Consultast
When you first brush on Neutra Rust i is whitee  black. Whal you have seen = tha rust being aurm#n MHLME‘EI}GE! Ah.l.h:d u:‘m:blwgz wm'r
Then, as you walch, it lums pale grean, then  chemically comertoed. Tha hard new surface epa ' e Presiien
darker green, then finally a deep, wrought-ron  can be painted any color you want, or left as s, Lmﬁa.lnf m Harvey tJhmn, 'ln’irtPumd-lm
5&'.1'!1.!.!‘)' Eilwin A. Lewis, Vice-President and Tres-

Hearst Magnzines l'hmqnﬂ Gilbert C, Msurer,
'Pﬁ-lﬂmt K. Robert Hrink, Executive Viee-President:

USE NEUTRA RAUST ON: Automoblles - Boats T Creen E :
(renrge Tl Viee-Pressdent: Mark F
Outdoor Furniture * Drain Pipes « Gutters HmrJFﬁmuv:\'ﬁﬁﬁE%wmmw
Mailboxes * Swing Sets * Tools « Lawnmowers Hughes, Vice.President & Resident Controller: Dasiel
Appliances * Toys » Bikes - Wagons * Hinges J. Coleman, Viee-President for Popalsr Mechanics

Railings = Anywhere There's Rust!
For Mail Orders Call;
1-800-221-6545

For further information
about Meuitra Fusi

write 1o:

Jaff Morrison, VP Marketing
Mew York Bronze Powder Co., Ino.
777 Dowd Avenue, Elizabath, New Jersey 07201
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Letters

t last I have a shop that's
away from all the hub-
bub. It's in the Multipurpose
Utility Shed built from the
plans offered in your April ‘85
issue (page 6(0).
| I finished it last summer,
adjusting the dimensions to
16 x 16 ft. for my require-
ments. | included the loft for
storage and installed the pull-
down stairs,

I've built many projects
and a lot of furniture from PM
plans. Keep up the great de-
sign work.

| MERRITT BROWN
DOVER, DE

What an enviable spot for a
shop! Or studio out on the
south forty! PM's ouwtbuild-
ing is versatile, tndeed The
shed will even accommodate
a compact car with optional
| ertension.

For our building plans
package, which includes an
&-page instruction manuol
and materials [ist, send
$17.50 to Utility Shed, Pop-
ular Mechanics, Box 1014,
Radio City Station, New
York, NY 10101. A second
set of plans, if needed for a
contractor or filing a build-

ing permit, is $15.

aeph

Workshop s housed in Brown's
structure, made from PM plans.

but of uniform

That was a powerful cover in
December showing “New
Fighting Gear For Combat
survival.” But surely the
U.5. Army would not send a
soldier into combat wearing
camouflaged clothes and hel-
met, carrying a black auto-
matic rifle, and wearing the
Irdigphd yellow gloves!
TOM VENABLES
DENTON, TX

You weren't the only one to
notice  that Ranger Jack
Bradesn would be easy pick-
ings with those yelfow
itoves, Black is standard is-
sue, but Jack had just dem-
onstraled some skin-tarm-
ing helicopter rappelling
techniques for us and was
still in his civilian gloves,
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| 74, Nov. "86), but real jet

The right stuff

The fan-jet engine for model
airplanes is featured in your
Speed In Scale story (page

engines for flying models go
back 33 years. That's when
Curtis Dyna Products started

: production of the world's first

made] jet. The Dyna-jet is a
pulse jet with the highest
pulse frequency—220 to 240
cycles per second—and it
currently holds the world
speed record of 189.2 mph
for model jet planes.
JIM GORDON
NOBLESVILLE, IN

' Sound thinking

Just a brief note to say how
much [ enjoyed Steve
Booth's thoughtful “Changing
Channels” story in your
Home Electromic Entertoin-
ment section (page 75, Dec.
'86). | know that PM readers
like to think a bit bevond just
nuts and bolts, and Steve's
story brnngs out the broader
context of home electronics.

HANS FANTEL

NEW YORK, NY

Hans Fantel, whase byline
huas appeared in PM, is the
symdicaled audio/viden col-
ummnist gf The New York
Times and co-author, with
Ivan Berger, of The MNew
Sound of Stereo, published
by New American Lilrary,

Intrepid sailor

I'm proud to have been ane of
the original members of VB-
18 Divebombing Squadron,
s0 your recent article about
the U.5.5. Intrepid (Editor's
Notes, page 4, Sept. '86)
brought back many WWII
memories, Our  squadron

boarded the carmer on Aug.
7, 1944, and could wnte a
book about our many mis-
stons. But two dates are
most vivid in my memory.
Oct. 24 is when we located
the third portion of the Japa-
nese fleet which included the
battleship Yomato. 1 am
grateful to have returned
alive from the 3-day Battle of

Leyie Gulf.
The second date i the ane
you mention in  Editors

Notes: Nov. 25, 1944—the
day the Intrepid took two
kamakaze hits within 5 min-
utes of each other. | was not
m the air that day, and was on
the flight deck at the time of
the second hit. The dead pi-
lot’s body was on the forward
part of the deck and [ “liberat-
ed" a large piece of his silk
parachute. I still have it.
ARTHUR "GUNNER" DASCHRE

A squadmm reunton will he
held in St Lowis, Missour,
this October. Comlact “Crun-
ner” at 354918 Phillip Jud
som, Fraser, MI 48026

All hands
on deck!

Thanks for your excellent
deck story, Stacked Deck, in
the Aprl '86 issue (page
114), You combined many
great ideas for decks into one
functional and attractive pro-
ject. 1 particularly liked the
privacy screen and railing de-
signs, and was able to adapt
them to my own deck. It's
well-liked by everyone who
"comes on board." Your con-
struction details were espe-
cially helpful. Keep wp the
good work.
BRIAN [). JENSEN
PEORLA, IL

Jemsen's deck. with bullt-in privacy, s customized to his house,




The new shape of tough:
Announcing the new
1987 Ford pickup.

Americas best-seller* gets even better!
New aerodynamic design. New multiport fuel injection
for 20% more power standard. New luxury interiors.

New rear antilock brakes, first in any pickup.

l ITIS

o

Rear antilock
brakes standard.
Now, a major advance in

braking control! All big
‘87 Ford pickups feature
new rear antilock brakes
—designed to help you
make straight, smooth
stops. Only Ford has
them. And thev're stan-
dard equipment!

These aerodynamic Fords
not only look new. They
change the way pickups
stop, go, ride and drive.

six years running.
Based on an averade
of owner-reported
problems in the first
three months of ser-
vice on '86 models,
and in a six-month
period on '81-'85
models designed
and built in North
America. At Ford,
Quality is Job 1.

*Based on lntest svalsble 1586
calendar year R L Palk
registratons

*“When properly equipped and
whih o fith wheel

TBased on 86 maodel year
rnenufacfurers’ reponed refall
delveries

Multiport
fuel injection.
New electronic injectors
beef up Ford's 4 9L Six
with 20% more horse-
power—standard! V-8's
range from the most
powerful small V-8, the
fuel injected 5.0L...
to the biggest das and
diesel engines in any
ickup. You get up to
545 horsepower to
move payloads big as
5450 Ibs. Or to tow over
twice that much**
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Ford front suspensions
have been redesigned
for truer tracking, longer
tire life. They're also
now fully adjustable.
And for ‘87 new gas-
pressurized shocks con-
tribute to a ride that's
smooth on the road yet
firm in rough going. Try
the ride of a full-size
Ford —America’s best-
selling pickup for nine
straight years”
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Inside, you enjoy a new
level of comfort and
luxury. Behind the sporty
A-frame wheel is
instrumentation backed
by a dozen labeled indica-
tor lights —all standard.
Only Ford offers Regular,
SuperCab and Crew Cab.

Lifetime

Service Guarantee.
Participating Ford Dealers
stand behind their cus-
tomer paid work, in
writing, with a free
Lifetime Service Guar-
antee for as long as
you own your Ford
car or light truck.
Ask to see this
guarantee when you
visit your participat-
ing Ford Dealer.
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When Pontiac introduced
its new Opel-Dacwoo
“LeMans" model last month, it
already had a pamr of custom
show ecars up its sleeve. Lurk-
ing in the bushes was a hand-
some convertible with built-in
roll bar that looked very much
like a VW Cabriolet. And for
good reasom; it was built by
the Italian coachbuilder Ber-
tone, who also did the VW.
Pontiac's sharp design studio
simply ordered an Opel Kadett
Cabriolet from Bertone and
grafted on LeMans nose and
tail pieces.

Right now it's just another
“design exercise to gauge pub-
lic reaction.” But if enough of
the public reacts positively, it

10

Pontiac brass [s serlously considering a Bertone LeMans ragtop.

German hot-rod parts tramsform LeMars into a pocket rocket.

would be relatively easy to get
it mto Pontiae  showrooms.
The Bertone/Kadett 1s already
on sale in Europe. To get it
here, LeMans body parts plus
safety and emissions equip-
ment would have to be added, |
either in Korea or the U5
Feasibility studies are under-
way with the 165-hp 2-liter
Sunbird Turbo engine, which
is a quantum leap over the
stock LeMans’ 74 hp.

Shown below is a racy Le- |
Mans show car that's based on
the 130-hp, 2-liter, 16-valve
Kadett GSE. Aftermarket
show-and-go parts from the
German hot-rod firm Irscher
include wheels, fender flares,
rocker spats, air dams, 4-

wheel disc brakes,
SUSpEnsion  pieces
and the steermg
wheel, plus an mte-
ror dress-up kit. In
Germany, you can
order Irscher parts
for D-1-Y installa-
Hon on existing
cars, or have your
Opel dealer mnstall
them on a new car with a full
factory warranty.

Mazda

discovers 4wd

The big news about Mazda's
new 4 x4 pickup is that they
finally have ome. Although
Mazda's bult tough little
trucks for some time, this is
the first one to offer all-wheel
drive. An enlarged 2555-cc,
102-hp Four accounts for the
B2600 model name. A 3-speed
automatic or S-speed manual
transmission are available.

West Coast Editor Steve
Parker got to bash through the
boonies in the new trucks and
reports that the B2600 is:
“Tight, taut and solid, with
excellent steering feel. It's
nice to have the responsive-
ness of that larger engine.
Unfortunately, all models fea-
ture manually locking front
hubs.” A turbo 15 likely next
year, but automatic hubs are
probably two seasons away.
The company may move cau-
tiously, but as Steve re-
ports: “Fit and finish
is typically Mazda,
which 15 to say,
excellent,”

Cab Plus short
and longbed mod-
els have cargo
beds 6, 7 and 7% ft. long.
Payloads are 1400 pounds
without tralder brakes, 1500
pounds with brakes.

Last Rolis

Rolis-Royce has phased out
its Camargue model with a
run of 12 special “collector”
models, all shipped to the
LS, In its 1l-year model
run, only 534 Camargues
were built. Designed by the
[talian stylist Pininfarina and
named after a region in south-
ern France, the limited-edi-
tion cars featured silver inlay
wood VETNEErs, Mno-
grammed silver flasks, vanity
sets, and a $175,000 price.

Mazda B2600 4 4 has bigger 2.6-liter Four.

Instant shades

Researchers are working on
a way to adjust the tint of car
windshields in a way similar
to photochromatic sunglass-
e5. An electncal charge run
through a thin film of tung-
sten oxide sandwiched be-
tween layers of glass will
change the color of the wind-
shield from pale vellow to
dark blue in less than 10 sec-
onds. The transformation in
color can be adjusted by a
rheostat in less time than it
takes to fumble with your
own pair of shades,

Plastic surgery

If you cant afford an exotic
mid-engined BMW M-1, leave
it to the clever Japanese to
market conversion kits of add-
on spoilers and decals that will
make a Toyota MR2 look much
like the Aulobahn bumer,
BMW and other European

Mid-engined BAMW
M-17 No, It's a customized
Toyota MR2 kit car.

image cars are tremendously
popular with status-conscious
Japanese, but they're also hid-
eously expensive because of
high mmpart duties. With the
$1975 “M1-2" kit, a day's labor
and a paint job, you can trans-
form an ME2 into a reasonable
facsimile of the Bimmer.
Other kits are available to
clone a Porsche 935 racer
from an old-style RX-7
($1840). You can disguise a
Tovota Starlet as a Peugeot
205 Turbo, or a Honda City as
a Renault 5 Turbo. ™

POPULAR MECHANICS & MARCH 1987




SURGEON GENERAL'S WA 3: Quitting Smoking
Now Greatly Reduces Se s 1o Your Health

& upe AW T Co

12.mg. "tar”, 1.0 mg.nicoting av.




merica’'s
trangest
weight watchers
wear cowboy hats
and have doetoral
degrees. They're
are members of a
United States Ag-
ricultural Depart-
ment research
team working at
Miles City, Mon-
tana and vicinity,
to monitor the
weight of eattle,
The system in-
cludes a stall
whose floor is an
electronic  scale
that takes 30,000
weight measure-
ments each sec-
ond. Since the ani-
mal is constantly moving,
the repeated weight read-
ings provide for redundant
accuracy checks, Averaging
out 700 (00 or s0 measure-
ments gives USDA scien-
tists a highly accurate gener-
al weight. The bovine wears
a microprocessor on its col-
lar., The microprocessor re-
cords the animal's weight,
and also takes measure-
ments of air temperature,
barometric pressure, precip-
itation and humidity wher-
ever the cow goes. The mi-

High-tech Cattle Call

Cattie weigh In 30,000 times per second.

croprocessor  also  records
the animal’s traveling hab-
its. “We're learning about
ranching practices that pro-
duce the most beef on the
least feed in the shortest
time," says USDA research-
er Pat Currie,

The system now being
used by researchers could
one day be used by ranchers
who want to cull large herds.
But since it is a prototype,
the cost is prohibitive to cat-
tlemen. Several companies
are reported working on

commercial versions of

the computers. Elec-
tronic tagging of
animals has been
used mostly in the
wild, where the
technology has

Bovine microprocessor Is
carried on collar and
keeps record of cattle weight.

L

mushroomed in recent
years, Until last year, it in-
volved transmitters placed
on an animal's collar to track
its movements.

Cards 'n’ letters

We offered a free swatch of
orange phosphor material to
readers interested in doing
experiments. Normally, I'd

gay keep the cards and let-
ters coming. But we were
avalanched! More than 700
readers requested the ex-
perimental swatch within
the first week after the Janu-
ary PM went on szale. So,
don't keep those cards and
letters coming. We're out of
orange phosphor,

Safety
from nukes

Author Walton W. MeCar-
thy took me to task in a
letter recently for putting
down nuclear shelters on
various occasions, [ think
shelters are a waste of space
and money. MeCarthy dis-
agrees. He offers forceful ar-
guments for nuclear shelters
in his book “The Nuclear

Shelterist” (322.50, Todd &
Honeywell). Essentially, he
says we have taken a defeat-
ist attitude about survival
after a nuclear war. He
points out through well-pre-
pared tables and statistics,
that it would be possible to
survive, provided the survi-
vors were willing to con-
struct shelters before a war,
Read this book, and you may
agree with Walton MeCar-
thy that survival is possible.

Antibodies
for the gipper

A small biotechnology firm
warking in a lab at the Uni-
versity of Notre Dame has
developed & “monoelonal
antibody" that may eventu-
ally be used to break up
blood clots. The antibody at-
taches to a blood cell at a
specific point. Researchers
for American Biogenetic Sci-
encea Ine, say it could be
used as a “magic bullet” to
fight strokes. By placing an-
ticlotting chemicals on the
antibody, then injecting it
into the human patient, it
might be possible to attach
the antibody to a specific
blood cell that is in the pro-
cess of clotting. The break-
through has been tried in
laboratory mice only., Hu-
man experiments are several
YVEArs AWay.

Science you do

The National Science Foun-
dation has given a $302,000
grant to the California Muse-
um of Science and Industry
to create basic chemistry ex-
perimental devices the ordi-
nary museum visitor ecan
use. One of the devices al-
ready under development is
a clear glass tube filled with
Freon gas. As you push on a
cylinder in the tube, pres-
sure condenses the gas intoa
liquid, demonstrating a basic
chemical principle—that
density and pressure are di-
rectly related. More innova-
tion is expected before the
project is completed by the
end of next year, ™

Glass-tube lets a museum visitor turn Freon gas into liquid.

12
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Motorcraft from Ford

EXCEEDS THE NEED

It stormed onto the American perfor-
mance scene. The Thunderbird Turbo
Coupe, moved by a sophisticated four-
cylinder turbocharged engine thats as
puwerful as a V-8. Aml the ilghtmng




BY BOB VILA

Refinishing Wood Floors |

cupboards with masking tape, |

Fiberglas,

r most homeowners, re-
finishing a scratched and
scuiffed wood floor is a messy,
arduous and time-consuming
job. But it's not without re-
wards. With average wood-
warking skills, the right equip-
ment and a fair amount of
patience, you can often obtain
professional results for a frac-
tion of the cost professionals
would charge.

Simple observabion may be
all that’s needed for you to
decide if your floor needs re-
finishing. If the fiish is peel-
ng, cracked or bleached then
it's time to refinish.

Likewise, if deep scuffs,
gcratches, bums or stamns
have penetrated the finish,
you probably need to sand and
refinish the floor. The equip-
ment you need to do ths is
available from your local equip-
ment rental store,

Even with the best equip-
ment, though, this is a job that
must be done carefully, other-
wise you can damage the Qoor.
S0 pay close attention to the
operating instructions  when
you rent the equipment, and
take your tme doing the job.

Preparatory work

The first step in restodng a
hardwood floor is to remove all
the furnishings from the room.
The fine dust created from
sanding the floor will coat ev-
erything. Remove draperies
and seal off cabinet doors and

Contribuiting  Editor Hob
Vila is host of public televi-
sion's “Thiz Old House,”
Sunded by Chwens-Corning

newspaper or hung sheets.
Close the door to the room
before beginning sanding and
open all windows.

Next, perform all needed
repairs to the floor. Now that
all the furnishings have been
removed, vou can see the bad-
Iy split or warped boards that
have to be replaced.

Also, pull or rednve any
protruding nails, pull out old
carpet staples, nail down loose
or squeaky boards and, finally,
fill all nal holes or remaming
ﬁrks with wood filler and let

Remove as much base
molding from around the oor
as possible. This will give you
better access to the floor
edges and will keep the mold-
mgs from being damaged by
the sanders.

Sanding
You need to rent two different
sanders: a drum sander and a
dise sander, sometimes called
an edger. You'll also need a
hand-held scraper, a portable
electric finishing sander and
three grades of sandpaper—
coarse, medium and fine.

Start off with the drum
sander loaded with coarse
sandpaper. Before starting the
machine, tip it back so the
drum is not m contact with the
floor. After it starts, move
forward while lowering the
drum gradually until it touches
the floor. Keep moving while
the machine is sanding—even
a short pause can leave a
gouge in the floor.

Start sanding at one end of
the room and work toward the

)

other. You don't have to push
the machine forward, because
when the drum hits the floor it
will move forward on its own
Keeping a firm grip on the
handle, sand the floor slowly,
easing the drum up at the end
of each nun. Overlap runs a
few inches to make certain vou
didn't miss any boards.

For strip flooring, always
sand with the grain. With par-
quet flooring, the first pass
should be at a 45" angle to the
length of the room. The sec-
ond pass is at a 45° angle from
the opposite comer of the
room  (essentially, vou're
sanding in an X pattern). The
final pass should be along the
long dimension of the room.

After yvou have sanded the
entire floor, switch to the disc
sander. Load the disc sander
with coarse paper and sand
those areas that you couldn’t
reach with the drum sander.
However, even the disc sand-
er won't be able to reach into
comers. Leave those areas
until all the sanding is done and
then scrape them smooth and
even with the rest of the floor
using a hand scraper.

After the floor has been
sanded with coarse paper, re-

peat the procedure using me-
dium and fime paper.

Use a portable electric
sander 10 remove any CToss-
gram sanding marks left from
the disc sander. Use the
scraper and the sanders to
touch up any remaining areas.
Finally, vacuum the floor to
remove dust and then wipe it
down with a tack doth.

Floor finishes

Once the floor is sanded, it's
time to decde about staining.
If you want a change of color,
vou can use either water-
based or petroleum-based
stains. Just pick a color you
like, then try it on an incon-
spicuous part of the floor to
gee if the finished color meets
with your approval.

The floor fmishes that cover
the stain fall into two broad |
categories: penetrating finish-
es and surface coatings.

Penetrating fimshes, such
as tung oil types or penetrating
floor sealers, soak into the
pores of the wood and bond
with the fibers to seal, harden
and protect the surface.

Penetrating sealer can be
applied with a rag, brush,

(Plegse tirn to page 16)

Use a rented drum sander and coarse sandpaper to begin resurfac-
ing a wood floor. Make repeated passes in the grain's direction.
Then sand with medium- and fine-grit abrasives.
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THE SOONER YOU BUY AN ENERGY
SAVING XL 1200 AIR CONDITIONER,
éé THE MORE YOU SAVE.
TMBMOW [ Get a 5150 rebate from Trane when you buy and install
an XL 1200 air conditioner, XL 1200 Weathertron® heat pump
, ’ or qualifying package unit between February 1 and March 31, 1987.% Wait
REM l E IS until April or May to buy, and your rebate is 875,
Enjoy lower energy bills and a comfortable home. The Trane XL 1200 air
conditioners are up to 5% more energy T,
lI‘ mAm [/ efficient than the 10 year old unit in your
# home™* And XL 1200 air conditioners and
XL 1200 Weathertron™ heat pumps come with an exclusive nianufacturer’s 0-year limited warranty

on the compressor and coil. Protection that’s twice as long as most of the others, Warranty details
are available from your authorized Trane dealer

Dont delay. Call yvour participating Trane dealer today for a free estimate Trer
and details on your “Time is Money Rebate.” W
Sjunditimg medhelse TTL TWIL T2 0000 W LTRL 0 LT L ey myst skl oy ovrrtrmactemrs amd. bagiivlers W
% Ml i casinijiarie Wtk B pedd ol anite with e SEER ol 7.2 anil i0e XL LABI &5 wabil # SEER w17 14
— ¥ qu | 'l'ln.'l.'

54 million people lake comfort in it

C Amariran Stanilard [ne. 1997



~ Foramodest
Investment, you can

be your own boss, get the
training you need to be
successful, and earn the

mnne]g you've dreamed of.

ecause Novus,

the leader in stone-
and scratched
windshield repair, has
valuable franchises
available in your area.
The Novus

process is patented and is
currently being used
successfully and profit-
ably by thousands
of dealers in the U.S.,
Canada, and 20 countries
abroad.

So get more infor-
mation on the break that
ou've been looking for.

1-800-328-1117, or
write: Novus, 10425
ire S, Dept. PM-
37, Mpls., MN 55438,
In Minnesota call (612) 944 -8000)

nNOovVUS

i il SOV TR

And so can you! If you've demaged a
drywall in your home, you've got an
easy, do-it-yourself professional patch
kit waiting for vou at your
neighborhood home improvement
center!

The new Pro Patch Drywall Repair
Kit, developed by contractors and
perfected for the homeowner, gives
you a simple, strong, high quality
professional drywall repair without the
complication and cost of calling a
professional!

PATCH YOUR
WALL LIKE

APRO!

Ask for Pro Patch at your
neighborhood hardware or home
improvement center, or call us for the
Pro Patch dealer near you,

1-800-237-0608
PRO™
PATCH

P & H Products, Inc. = BB40 2nd S5t. NW
Albuquargue, NM BN0T

OLD HOUSE RESTORATION
(Comtinued from page 1)

squeegee or lamb’s wool applicator.
Though the particulars of applying the
finish will vary from one brand to another,
generally, it's applied to the surface gen-
erously and then the excess is wiped up.
Once it's allowed to dry, the sealer is
buffed with an electric floor polisher (avail-
able from your equipment rental store)
and a No. 2 steel wool pad. Apply a
second coat of sealer and repeat the
process, then wax or apply two coats of
polyurethane over it. Some finish manu-
facturers make an integrated system of
floor fnishes comprising a penetrating
sealer, a top coat and even a finish
renovator that will bnighten the floor once
itz finish becomes worn or soilled.

Polyurethane is the most popular of the
surface fimshes. It can be applied with a
lamb's wool applicator or with a brush.
Polyurethane can be applied in two or
three coats. Either way, the final coat
does not need to be buited out, providing
that the coats that proceeded it have been
buffed with No. 2 steel wool.

Regardless of the type of finish you
use, keep compatibility in mind. Some
finishes are not compatible with other
finishes, stains or even waxes. Carefully
read the nstructions for the finish you are
applying and make sure that all steps in
the finishing process are compatible.

Aside from that, don't ignore the safety
issues conceming refinishing floors. Fin-
ishes are flammable and finish-scaked
rags should not be left in a pile where they
can self-ignite; dispose of them properly.
Also, floor finishes should be used with
proper ventilation.

Avoid using some of the more exotic
and difficult-to-use finishes that are de-
signed to be used by professionals.
Among these are the so-called Swedish
finishes that are wrea-formaldehyde
based, fast-drying floor sealers and mois-
ture-cured urethanes,

Though not as exotic, but still difficult
and risky to apply, shellac and lacquer are
generally not appropriate floor finishes.

Varnish is suitable as a floor finish and
was once widely used, but since has been
surpassed by polyurethane in popularity.

Maintenance

The maintenance procedure you use to
keep your foor looking good will depend
on the type of finish you use. Once again,
consult the manufacturer’s directions.

For instance, some mnaufacturers rec-
ommend using wax on their finishes while
others advise against it. Some floor finish-
es can be damp mopped, while others
can't.

Some basics apply, however, regard-
less of the type of fimsh you use, Wipe up
spills immediately. Vacoum frequently to
prevent scuff-causing grit to build up and if
you do use wax, apply it in thin coats and
buff it out thoroughly. ™

POPULAR MECHANICS & MARCH (987



280 LE3%
TN 1 IEETEEEE

FoR COMPLETE DETAILS
SEE OUR WARRANTY

AT A DEALER HEAR YOL! ’ . "1.

:299% 49995+ 359%

WITH FREE CATCHER AS SHOWN WITH FHEE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN
21" 3.5 HP (21351D) 6 HP [25008) 21" 3.5 HP (21381PD)

mmmmmummmmmmm;




For pomplale deisils sea our warranty &l & desles near you,
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DEPENDABLE QUALITY

WI.IABLE BONUS

More Americans have chosen Snapper's rear
engine rider than any other brand. For gooad
reason. Mo where else will you find the perform-

MONTH ance or durability of this American classic. Buy
PAYMENTS now at reqular retail price and choose one

wiTHsnapchRepiT  DONUS attachment.
[Shown with optional twin bag catcher)

REAR ENGINE RIDING MOWERS

T FREE Dump Cart
- Far hauling heavy Ioads
S otail Valie $180.05

50% OFF Twin Bag Catcher
Haolds 30 gallon trash bags

Retail Value $259.95

FREE Single Bag Catcher
Slides for easy dumpeng
Retail Value $138.95

50% OFF Bag-N-Wagon" _
30 bushal;, great for leaves
Retail Value $369.95 E

Choose a gas push mower with our
patented HiVac*system. Vacuum
action stands grass up for an even

cut and removes clippings, leaves,

H?“Ems pine straw. Buy at regular retail price

witHsnap-crepst and choose one bonus attachment.
[Shomen with inea optional grass catehsr)

PUSH MOWERS 19 or 217

FREE
Shreds fall leaves

FREE Grass Catcher
Far Kwik-N-Ezy dumping
Retail Value 549.95

FREE Hlllﬂhlrlllr'

(et et i v UG mmodel
Mulches for lawn !md

Retail Value $44.95

50% OFF Pac-N-Sac’
21" 4 HP modele
Retail Value 599.95

“SNAP-CREDIT MEANS NO MONEY DOWN AND



wlh
!II] 123% 123%5b 1

ATTACHMENTS Yy SNAP-CREDIT PLAN

The self-propelled modeis come
with state of the art features that get
the job done fast. Like our patented
HiVac® and famous disc drive.

Buy now at regular retail price and

choose one bonus attachment.
(Shown with free optional grass catchar )

SELF-PROPELLED mn

MONTHL
PAYMENTS

FREE Grass Catcher
For Kwik-MN-Ezry dumping
Retail Value 549 95

Shreds fall leaves

Retail Value §59.95 - b,

m OFF Fnu-ﬂ-!-:
Holds 30 gallon trash bag
Retail Value 899.95

FREE Mulcherizer'

[ bor e on B moriahl
Mulches for lawn food
Retail Value $44,95

LOW MONTHLY PAYMENTS”

JOEE @ CUNTORER

features :ﬁ others can Br;ladtl:h.‘!l_ikﬂ' 'H'IBG HiVac?
MONTH system and the patent isc drive. Buy a
M?HEH'II‘-; 12.5 or 16 hp lawn tractor at regular retail price
WITH ESNAP-CREDIT

and choose one free cutting system.
[Shewn with Ires 11 dock and oolional bwin bag catchar)

LAWN TRACTORS

When you're ready to ride first class, look to
Snapper. The limousine of lawn tractors. With

Atachmanta limibed on cartam

manulscturet § siggasted
list price and may
vty by dibakss

FREE 33" Mower Deck (--r
The patented Hi-vac® deck
Retail Value $259.95
FREE 41' Mower Deck
Madium wide double blade
Retail Value $§339.95
FREE 48" Mower Deck
Uittra wide triphe blade
Retail Value $509.95




This versatile 2-way tiller
breaks hard new ground
or cultivates your existing

MONTHLY ogarden. Buy one at regular
PAYMENTS retail price and choose
WITHSNAP-CREDIT nne honus attachment.

REARTINETILLERS

FREE Hiller-Furrower
Retail Value $§79.95

FREE Cultivator
Retail Value $99.95

Tough. Hard working and
long lasting. Buy a front
tine tiller now with garden

MONTHLY tractor wheels at regular
FIMHEHTS retail price and choose
one bonus attachment.

FIIIHI'I' TINE 'I'II.LEHB

T

FREE FREE
Hiller-Furrower Daozer Blade
Retail Value Reatail Value
§79.95 $129.95

FREE Garden Kit (Plow kit, cultivator and
2 gauge wheel kits) Retail Value $§159.95

Snapper's electric
mower runs cleanly and
guietly. Buy now at regu-
MONTHLY lar retail price and geta
PA"I' MENTS free Kwik-M-Ezv.catcher.
WiITH SHAP-CREDIT

{Sheren with rea grass catchar)

18” ELEﬂTHIG HIIHEII

FREE Grass Catcher
Fletaul Value $49.95

HURRY! OFFERS END SOON AT PARTICIPATING DEALERS.

WE ALSO OFFER THESE FINE PHIJIJI.IBTS

Trimmers, regular and commercial.
Snapper’s trimmers give you real weed busting power. The
homeowner model has an exclusive angled handle and all
models convert to edgers and brush/sappling cutters.

Blowers, hand held and backpack. .
Snappers 2-cycle dynamo blowers go anywhere with ease.
Great for using year-round for sweeping drives and walks,
collecting leaves and clearing light snow

Visit the SNAPPER dealer nearest you. Or look in the Yellow Pages under lawn mowers.



BY ROSARIO
CAPOTOSTO

rw mortise-and-tenon
joint is strong and can be
cut with hasic hand tools. The
joint is well suited for frame
construction, post-and-panel
and leg-to-rail assemblies be-
cause it resists wracking and
twisting stresses.

There are many varieties
of the joint. The one shown
here is called a blind mortize
and tenon.

For a strong joint, the ten-
on (the projecting member)
must slip-fit the mortise (the
hole that receives it). If done
properly, after the meces are
glued and clamped together,
the joint lines should be near-
ly invisible. Therefore, care-
ful layout and sharp tools are
essential. While a marking
gauge would be helpful, vou
can use a combination square
and a sharp pencil. You'll also
need a ruler, backsaw, chisel
and a portable drill, prefera-
bly with a guide.

There are no hard-and-fast
rules about tenon size, but
generally its thickness is one-
third to one-half that of the
workpiece. Its length should
be about % in. shorter than
the mortise depth.

The depth of the mortise,
however, depends on the ap-
plication. In our example, the
mortise should be about one-
half to two-thirds the joint
length.

Begin by marking the cut-
ting lines as shown. Then,
shape the mortise with a drill
and chisel,

Finish up the joint by cut-
ting the tenon as shown. Use
a backsaw and do final fitting
with a chisel. ™

Mortise-and-tenon joints

The mortise-and-tenon jolnt Is versatile and strong. It can be used to
Join such assembiles as table aprons and legs or stiles and rails. You
can cut the joint with basic woodworking hand tools.

L]

Clamp both pleces of the joint together and Cut the mortise first by boring It out with a
carefully lay out the Joint wing a combination portable electric drill and guide. Farstner and brad
square and a sharp pencll or a marking knife. point bits work best for this procedure.

Square-up the mortise by removing the waste with  Using a backsaw, first cut the tenon's cheeks. The
a sharp chisel. Make the final cuts with the chisel clamped stop biocks prevent the saw from overcut-
tip held just on the pencil line. Don't overcut. ting. Then make the shoulder cuts, as shown.

i

Finish asting the tenon by paring down to the Round off the tenon's edges with a chisel and then
lines with a chisel. The workpiece can be held chamfer its end. It should slip snugly, not too
upright in a vise or clamped to the workbench.  tightly, into the mortlse with hand pressure alone.
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Bentley Eight: It's the next step up for luxury-car drivers.

iche warfare has broken

out on battlefields
mapped by automakers’ mar-
keting generals: Make the
right car for the right price for
the right person. One British
carmaker has you targeted as
the perfect customer for its
latest “Silent Sports Car™ if
you were bom between 1942
and 1952, and have lots of
high-caliber ammunition in
your wallet. The 1987 Bent-
ley Eight is $89, 000 worth of
transportation aimed at the
enthusiastic driver, 35 to 45
years old, who knows liters
from litters—wha's  out-
grown Jaguar, BMW and
Mercedes, but isn't ready to

be borne about in a chauf-
feured Rolls-Royee. If that's
you, you can expect all the

Trademark grille will mesh with
your lifestyle for $89,000.

fine attention to detail that |
the owner of a Rolls receives |

for his dollar: Rolls-Royce

Mo chauffeur, please; we're Yanks and we want at that wheel

has been crafting Bentleys
since 1934, but has never
formally launched any models
of the sporting, winged-
badge motor car here before.
That Bentley badge and the
bright mesh grille are trade-
marks that hark back to the
early racing Bentleys when
the mesh protected the radia-
tor from flying stones. The
mesh grille will still do that
job, if vou're unlucky enough
to take a hit. But it also caps
the bonnet, under which
vou'll find 6.75 biters of fuel-
impected powerplant. By the
time you get the V8, it's been
micrometered, metallurgical-
ly tested, run 150 miles in an
over-the-road test, stetho-
scoped and has had its ex-

haust acoustically tuned. The

y chassis’ hydraulic leveling
system mamtains the
Wa car's posture even as

gas 15 consumed from
the fuel tank. Acceleration
to 100 mph-plus is through a
3-speed automatic transmis-

Legendary n
w.0. Eumyinwhgedm

sion, and hauling down is the
job of 11-n.-dia. disc brakes
on all four wheels. The discs
on the front are ventilated for
quicker heat dissipation. In-
side, tradition reigns, despite
the sporty, leather-covered
steering wheel. Walnut trims
instrument panel and doors,
Connolly hides cover more
than 500 sq. ft. of interior,
and Wilton woaol carpets the
floor, If you spring for a Bent-
ley Eight, don't bank any left-
over change in the ashtray as
toll money: The ashtray will
dump it automatically into a
concealed bin.

BMW for the

station

It'll be a schlepper,
but no slouch. You
can be sure that
when BMW builds a station
wagon (later this year) it'll be
one a clutch-popper
can love. There are
just a few proud wag-
ons—Volva, Audi,
Mercedes, Taurus/Sa-
ble—so an addition to the
genre from BMW motor ma-

First look: New BM station
wagon will be In 3-5eries.

vens 1% a cause for celebra-
tion. Maybe we'll even get
the motorsports, or M, ver-
sion—what we call the many-
horses model. Mmmm.

Four-wheel drive in a can

Honda's not only got a way
with wagons, but with
words. Its Real Time
4wd system on the Civic
wagon automatically en-
gages when needed. It
keeps the traction n your
hfe on the road when the
wagon's front-wheel drive
i=n't good enough. The in-
stant your front wheels lose
traction, power is applied to
the rear wheels to get them
warking for vou, too.

In the driveshaft to the
rear wheels is a viscous cou-
pling that makes the power
connection. Any speed differ-
ence  between the front
wheels and rear wheels en-

INTER-
LOCEIMNG
PLATES
Heart of Honda's 4wd ks the
viscous coupling that delivers
power to rear wheels,

gages it: Interlocking plates
in silicone ofl transfer power
to the rears to bring them up
to the speed of the fronts. It's
a slick way to go when the
going gets slippery ™

ey
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'BIGGEST. WIDEST.
STHUNGEST

ND FIRST! Here's the first truck
ever 1o win the prestigious Industrial
Design Excellence Award (IDEA). It's
loaded with power. Loaded with per-
formance. And all at our lowest
sticker-price

BIGGEST CARGO SPACE. Pack it up! With
the most cargo volume of all leading compact
trucks, it'll take all you can dish out. Double-wall
bed construction means twin layers of steel insu-
late the sleek outside from whatever you throw
inside. And there's more between-wheel-well
space than any other pickup in its class. A full 3.4
feet for those wide lpads.

WIDEST CAB. Size it up. Sit three across with
the mast hip room of all leading standard com-
pact trucks. Nissan's roomiest cab ever was

A "Lh
-
i
..'
..

STRONGEST ENGINE. Tum it on, it's made
to perform. A 2.4-liter, fuel-injected engine sees
to that, Twin-spark plugs and a hemi-head help
crank out the most horsepower and torque of all
the |leading standard compact frucks. The 5-
speed is standard

Independent front suspension, steel-belted
radials, and rear leaf springs combine to provide
& smooth, easy ride without sacrificing payload.
The rear brake's proportioning valve automat-
cally adjusts to payload for improved braking
under lpad. The Hardbody 4¥2. Works tough

designed around you. The enormous windshield  Plays rough. See your Nissan Dealer today.

d side gl
o e s e you: FOR TOUGHNESS AND VALUE

there’'s mare leg, shoulder,
st~ THE NAME IS NISSA
thought possible

-
8
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Chinic

v house 15 completely
faced with brick and is
about 28 wears old Each
spring for the past four or five
vears, six to eight bricks on
the upper portion of the chim-
ney shed their outer surface,
usually in one piece. | have
also discovered some bricks
around my closed-in patio with
missing surfaces. Could this
problem stem from freezing
rain, snow, frost or moisture?
Can the faces of the bricks be
glued back on? Can | prevent
further peeling or shedding by
applving Thomson's Water
Seal or a similar product?
FETER MARTUCCI
WARREN, MI

The problem  is  irndeed
caused by the freexing of
trapped waler. Apparenily,
water is  enlering  these
structural elements through
| eracks or apen joints.

You con't prevent the

24

Homeowne

BY NORMAN BECKER, PE. 4

Peeling Bricks

-

brick foce froon disindegral-
ing by coating the area with
water sealanl

In fuct, the Brick fnstitule
of America  recontmends
against using sitlicones or
ather clear penetrating solu-
tioms on  brick  masonry
structures because they of-
ten canse move harm than
ey good. Swch sealants wnill
generally not bridge cracks
and open joinds and can
trap moisture

The only way o contrd
the problem is to stop the
waler from penetrating by
sealing cracks and open
Joints with mortar.

Crluing the faces back on |
the bricks won't [ast, evenli-
ally they will come loose
agrin because they wan't be |
able to withstand weather
changes. Your omly option is
to replace the deteriovated
bricks. |

Tu do this, chisel out the

PATCHED CRACKS

Maoisture that enters a chim-
ney will expand and crack the
masonry. Seal cracks or gaps

with mortar and replace any I
bricks that have had their out-

er surfaces broken off.

mortar tha! swurrounds the
affecied bricks. ft may be
easier (o break the bricks in
order to remove them, Nect,
carefully chisel oul the old
mortar. Sweep dust and de-
bris from the cavity and
dampen the wall before the
new bricks are installed to
ensure i good bomd, Mortar
the appropriate surfaces of
surrounding brickwork and
the veplacement brick.

Center the replacement
brick in the opening and
push it in place.

Remove ervcess morlar
with a trowel. When the
mortar  becomes  “thumb-
print™ hard, tool the joints to
malch the original profile.

Treated-lumber
leaching
| am building a pole garage
with pressure-treated wood
poles treated with Chromated
Copper Arsenate (CCA). Is
there any danger of leachants
from the wood contaminating
my well, which is 122 ft. deep
and about 90 ft. from the pro-
posed building.
JAMES FOWLS
EATON, WY

Based om current available
irformation, there is no
danger of CCA leachate comn-
tamtinating the well When

pressure-treating the wood, |

the CCA, which is relatively
stable, reacts with the wood
sugars and becomes fured in
the wood substrale. In re-
searching this question, [
spoke with Victor Linden-
heim, vice president of the
American Wood Preservers
Institute in Vienna, Virgin-
it He cited two studies rele-
vani to the subject, A 1976
study for the Environmen-
tal Protection Agency fourid
that “there is no apparent
health hazard o the
consumer from  the

nisms as relafes fo ar-
senie and ils compownds

(which includes CCA)." An- |

other study, for the U8, De-
partment of Agriculture,
drew a similar eonclusion.

Although there are no ap-
pavent problems when us-
ing treated wood for struc-
tural support, it is not

recomimendead for ise where
it comes in divect contact
with dinking water; for in-
stance, when it is uwsed in a
| eistern,

Cracking up

Last year we had a beautiful
cultured marble countertop
| and sink mstalled in our new
bathroom. Just lately, we no-
ticed tiny cracks that have
spiraled out from the sink

but getting longer. They do
not go through and are limited
to the surface. Have vou ever
heard of this? What can we dod
TED C. BRONSON
MONTICELLD, UT

The surface evacks near the
drain can be cawsed by very
hot water. However, more
aften than not 18 15 the reswll
of overtightening the drain
[fitting with a uvench rather
than making it hand tight.
Unfortunately, the condi-
| tion cannot be repaired.

Iinfo source

Homeorumners who need in-
Sormation can find a ready
| souwrce in the federal Con-
sumer Information Catalog.
Approxvimately 200 booklet
titles ave gffered in the latest
| catalog, neariy half are free.
| Ameong those topics of in-
terest to  do-it-yourselfers
| are: Buying Lots from De-
| velopers, No. 129P (§2.50);
| Comstruction Guides for
| Exposed Wood Decks, No.

I89P ($50%; Simple Home
Repairs, Inside, No. 139R
(31.50); Finishing Wood
Exteriors, Na., 137R
(83.25); the Mortgage Man-
ey Gieide, No, 129R (81); A
Citizen's Guide to Radon,
No. 136R (1)
To send for the free caia-
| g or order a pamphlel,
write the Consumer Infor-
mation Center, Dept. 80,
Puebln, OO 81004, ™

| Lo pou have g Sovve-mitinfenance or
reperir prodden ? Sevd of to Moviensi-
ers” Climie, Popular Mechanies, £8)
West 57th St., New Fork, NV io0rs.
| Letters connol be answered inaivin’
uatly, bl prodlens of wide felevest
wrll be dizcussed in the cnlumin, For
mawy Aewse-reparr and naatnlenance
Aelp, pot P Nowme Care Gule,
£2.45 posipid. Send gowr oriens) o
Popitar Mechawics, Bor 100, Redo
ity Station, New Vark, NV 10101,

strainer. The cracks are thin, |
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SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.




Car Clinic

n a recent TV report,

Ford owners were
warned of unexpected accel-
eration with cars having 3.8-
and S-liter engines, Accord-
ing to the commentator, this
has happened when shifting
into REVERSE and from PARK
into DRIVE, The reporter
showed several ghastly pho-
tos of wrecked Ford cars and
reported that at least one
fatality has occurred, plus a
number of serious injuries.

]I am, to say the least,
frightened for my family since
we have two Fords, one a
1984 Thunderbird with the
3.8-liter engine, the other a
1985 LTD with the 3.8-liter
engine. The T-Bird engine
idles awfully high when start-
ed ecold—so much so that
when shifting from PARK to
REVERSE, the tires screech
although my foot is firmly on
the brake pedal, Do you have
any nformation on this? 1f
you do, please tell us.

MYRON GROSSMAN
NANUET, NY

In all the years I'oe Been
doing Car Clinic, [ can't re-
call a more serious sifua-
tiom than what's been going
ont with this swdden aceel-
eration business. As [ indi-
cafed in the December 956
column (page 24), this is an
acruss-the-board  problem
involving  domestic-  and

o rundoum of the wodels in
that coluwere. It didn'l in-
clude Ford, Now il does.
Unfortunately, no car
compiany has yet uncovered
a common denominalor for

Soredgre-bucilt models. | gave |

the incidents that have been

Ford To The List

repsarted, [f, for eeample, the
enrs trvolved were equipped
with o erwise-controd sys-
tem, this meight inerease the
pussiliility of a sulution, es-
pecially if Audi, Ford, GM,
AMC, Homda, Nissan,
Toyota, Volvo and the Na-
tionad  Highway  Traffic
Sufety Administmiion pool
their efforts.

As for the Ford sitwation,
omwners of cars with high-
illing 8- and S5-fiter en-
gines  should  have  their
dealers look at three techni-
cal service bulletins (TSEs):
85-12-14 and 85118,
which address the possibili-
ty af the idle-speed comitrol
maotor wsed with J.8-liter

engines causing high (dling

tp“im 3

No more sti

Even pro mechanics hale working with |
tools so cold they stick to your fingers like
an ice cube tray. A definite S-point jump |
on the |-hate-to-do-it scale. Leon Faulk-
ner of Smyma, Georgia, has a way of
warming up even the nasfiest day. He
spreads the tools out on the top of his
toolbox and warms them wilh a clamp-on
socket and infrared lamp. This sure
makes for a lot fewer parts dropped from
numb fingers. It also won Leon a prize
from Motor, the magazine for profession-

al mechanics.

fingers

speed, and TSE 86-6-15,
which covers  correcting
idling problems with 5-liter
CFI engines. [ want o
stress,  hoeever, that  al-
thouwgh you have a repair
muadde, don't get complacent.
It doese’t eltminate the pos-
sibility that the car may
unerpectedly acealerte,

The aedvice | pove in the

December column _for what

tordoin order o try and stop
a vehicle holds  for Ford
aurrers as well as others. [f
your car swddenly shoots
ahead, pull youwr vight foot
iy from the contnd ped-
als and press down hand on
the brake pedal with your
left foot as you turn off the
ignitiom key. You're wrged
o wese gy left fool for k-
i o eliminale the chanoe
of accidentally hitting the
aceeferator pedal with the
right fool when aiming for
the birake,

Afifth of joy

T

| am pleased with my 1986 |

Plymouth Voyager LE (2.2-
liter engine with 5-speed
manual transmission), with
one exception. Since | bought
the wvehicle in November
1985, the pearshift has been
sticking in FIFTH gear, requir-
ing much more than normal
effort to downshift. This oc-

curs once or twice a day, with

]

Suor the problem is a selector

all other shifts being normal.
Is there a painkiller for this
headache? I've had the car to
the dealer six times. He's
greased and adjusted cables
and connections, and now he
savs he's done all he can.
ELIZABETH STUMPF
ROME, NY

Nu, he hasn't. There are tivo
possible reasons for the con-
ifition he hoasn't touched o
The first is a FIFTH-gear
synchromizer-strul retainer
plate which, because of it's
design, may be causing hit-
ar-miss lockup of the sym-
chromizer spring and gear.
It's not as terrible as it
sounds. All the dealer has lo
do, al no cost to you, is
reploce  tha!  FIFTH-gear
synchromizer-strid refainer
plente with a newly desigred
plate that carrvies part No,
4431899, Details are given
in TSH 21-07-86, Rev. A
The oither pussible reasom

shift calle that's hanging
up, especially where this ca-
e ecrosses the speedomeler
cible and damper strul.
The dealer showld see (o if
that the selector cable is
roited behind them. Other-
wise, the shift cable can
sy and  moke  shifting
more difficult
{ Please turn o page 28)
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PICTURE

YOURSELF

with a little less
a lot less, or none at all.

All over the country, there’s
a group of men—actually mil-
lions of them—who have a secret
they don't share with anyone. Not
even with each other.

Their secret? That nobody
knows they're using Grecian®
Formula 16® to gradually take
away as much gray—or as little as
they want to lose, without any-
body knowing. That's their secret.

They do it with a clear liquid,
| as easy to use as a hair tonic.
Here on this page you can see the
undoctored photographs of the
hair taken day-by-day as one of
these Grecian users gradually

. took care of that older look.

Note in the photos around
the page how the change each
day seems like no change at all.
But compare #1 (when he began)
with #18. The nearly invisible day-
to-day changes have eliminated
the gray and created a younger
looking man.

You can do it too. Not neces-
sarily the way this Grecian user did.
You may have more or less gray
to start with. And you may want to
end up with more—or less. You're
in control. A lot of Grecian users
leave a little gray on the sides.

The important thing is that
you look perfectly natural all the
time. The return of your own nat-
ural looking color each day over
a period of weeks is so impercepti-
ble, not even your friends can tell
you're using Grecian. Unless, of
course, you tell them yourself,

You'll be glad to know you
won't have trouble finding Grecian.
It’s available wherever men's toilet-
ries are sold. That’s because mil-
lions of men quietly demand it.

Free trial offer. For a trial

send $1.00 for postage &
andling to Grecian, Suite 0155().
Del Rio, TX 78847-0155. Specify
liquid or cream. Limit one per
family. Offer ends 5/31/87.

GRECIAN'FORMULA 16

_—




CAR CLINIC

(Continued from page 26)

Wishing upon a star

If you can answer this one, vou're a
miracle man. Why is it that when the
windshield wipers of my 1983 Buick
LeSabre Limited are on, [ can't get the
cruige control to work? Mechanics gave
up trying to solve this condition two
vears ago. Want to take a crack at it?
DON McEACHERN
BIEMINGHAM, Mi

Piece of eake. Il bet that as the wind-
shield wipers sweep, dhe arm linkage
strikes the cruise control servoo electri-
el harmess, causing a short that pre-
venls the cruise confrol from engag-
ing. You can find out easily enoigh by
eramining the cruise comtrol servo
harness. [ i's routed over the wind-
shield wriper motor, (65 (00 ofose o the
wiper arm linkage. Just revoute il over
the top of the rake booster. To keep the
harness in place, attach a ofip to the
Jirewall and snap the harness o il [
suggest you gel the clip from a GM
dealer, using part No. 1255157

At the helm

I heard from (reorge Altieri. He runs
the show at Helm Ine.—the eompany
that publishes service lilerature for

L

Put a finger on it
Given how many vacuum diaphragms
thera are on a typical car (vacuum advance
and choke pulloff, to name just two), tha
test used by Molor magazine prize-winner|

David L. Finkelstein of Oltvette, Missourd, to ™

sea if the diaphragm is in good shape can
be a real imasaver

Simply press on the actuating arm of the
diaphragm to expel air and collapse the
spring. Place your finger over the vacuum
port and refease the diaphragm. As long as
your finger |5 over the port, the diaphragm

Cadillac, Chevredet, Fond and Povitiae
In addition o present-day material,
“ancient history"” publications are
available, including Chery shop wan-
wils that go back to 1934,

FLIMA P

should remain collapsed. If it doesn’, the
diaphragm is bad—or there's a hola in your
finger. One warning: This test doesn't work
on diaphragms with matering orifices.

Crenrge asked me to tell you that §f
et wanf (o see what Helm has o offer,
drap him a line at Helin Inc., Publica-
fioms Dhv., 14310 Hamilton Ave,
Highland Park, MI 48203,




Dumped a digit
I went to my Chrysler dealer with the
May 1986 PoPuLaR MECHANICS in hand
tor ask for a damper weight that vou said
wolld eliminate a whine at 40 to 50 mph
from my Chrysler fwd car (Service Tips,
page 35). He told me there is no part
No. 431107. I. ROBERT COTTO)
GREENWICH, CT1
The correct naomber is 4431 107, 1 apol-
ogize for the inconvenience the
dropped digit caused you, but I aiso
stated in the Service Tip that a dealer
can chock TSE 21-20-85 for confirma-
tiem [ ke had done this, e wonld have
Soendd the corvect number,

Person to person
| purchased an Oldsmobile Cutlass
straight-drive in 1983, It had steel-
belted all-season Uniroyal Steelers,
which started cuppmg after S000 miles.
Despite rotation, wheel balancing and
front-end alipnment, this gave a rough
ride for the 48, 000-mile life of the tires. |
bought a new set of all-season Goodyear
Vectors. Sure enough, the same thing
happened—cupping after 5000 miles,
The Olds dealer blames the tires. Unir-
oval and Goodyear blame the car. I'm
stuck in the middle. What gves?
BILL PERSON
ADDRESS NOT GIVEN

It’s a big flap that's affecting other car
and fire manufacturers besides (fds,
Grondyear and Univogal (ldsmobile
claims, “The single, most contributing
cause of this type of wear, eccepl for
abusive driving, is ercessive toe-in.
Lack of tive rolation and low inflaiion
pressure also eragoerate iL"

The first thing to do 5 o have foe-in
resef o zem., Dasvegard what the man-
ol says—io set foe-in to +0 154+/-.05
e, Secomdly, tnsure correct tire infla-
tion, This information is given on a
placard pasted on the driver-side door,
The third thing to do is to rolate the
tires every 700 miles in what GM
codls the modified "X" pattern. Forcors
with rear-drive axles this means (o
place the the left-front tive om the right
rear, right-fromt tive on the left vear,
left-rear tire om the left fromt, and
right-rear on the vight jfront. This
leaves the spare out of the picture, fut
many cars have Space-Saver tempo-
Ty SPOres Q.

I this doesnt work for yow, next
timne get the comuventional tread design
rather than all-seasomn. M

D{) YOU HAVE A CAR PROBLEM?
Sl ol Mort adowed 1. Sevnd gover grispstion o he
e e .|"'-'.-;.'-'--'-"J.ll' Mechiwies, &2 Wesd 55th 8.
New York, NTV sowif8. Wiile lefters cannod be
mmewwred inifrerfunlly, pevddemns that aee of penern!
iuiterent wnll be disenssed in the codunin

SERVICE TIPS
® Your 'B7 Firebird or Grand Prix S-liter
engine with 4-bamel carb (VIN code H)
that's having hot engine hesitation prob-
lems may benafit by having the air condi-
tioner idle-speed setling “upped.” TSB
B7-6-9 says 1o raise that speed to 700
rpm for Firebird—Ilo 725 rpm for Grand
Prix.
= [f the manual transaxie in an "84, ‘85 or
‘B6 Dodga Colt or Colt Vista is noisy and
difficult to shift, refer your dealer to TSB
21-15-86. The car probably needs some
newly designed transaxie parts specifiad
in this bulletin,
m Are you disturbed because the fuel
gauge neadle in your '87 Honda Accord
doesn't fall 1o zero when you turm off the
ignition? Don't be. The fusl gauge is
designed to keep recording the fuel level
when tha ignition is off as well as on.
® |f your 86 Aercsiar keaps axpearnancing
& discharged battery after you pul a
heavy bad on the electrical system, re-
place the 60-amp altemator with a 75-
amp unit (part No. ETPZ-10346-C). TSB
B6-22-16 says your vehicle is electrically
underfed.
B Are you losing coolant from an '85 or
“B6 Chevy Sprint? Thera might be a slight
crack in the cylinder head gasket. If you
find white deposits on the block, it may
signify coolant loss, so replace the head
gasket with one bearng pan No.
86055143, Your dealer can find this info
in TSB B6-26.

Answer the call of adventure.

The Navy Adventure. The challenge of
a ifetime. The opportunity to be your best.
To shape a meaningful career. To discover
a sense of pride you've never had before.
If you're ready for the challenge, call

the U.S. Navy. 1-800-327-NAVY.

LIVE THE ADVENTURE




Inside Detroit

The "89 T-Bird will have BMW styling. VB power and rwd,

ig changes are in store

for the 1989 Thunder-
bird, and that's a surprise
considening the radical facelift
given to Ford's personal
coupe this year. The future
Bird will get even more
sleek, with a lower hoodline,
softer roofline and enlarged
side windows. Still, there will
he lots of the old in the new
car, including a V8 engine,
rear-wheel drive and room
for five passengers. Ford
president Don  Petersen
gays, sure the 1989 looks
good, but the 1987 Turbo
Coupe is a sensation, consid-
ering that its changes come in
a facelift year, not one when
radical changes are expected.
“Four-wheel disc brakes,
antilock braking, a better tur-
bocharger with intercooler,
and an adjustable suspension
system are major improve-
ments on the Turbo,” Peter-
sen points out. “Those are
things vou can't see, The
styling, especially the fromt
end, is a radical improvement
too.” Petersen pets no argu-
ment from me on  those
claims. That's why Ford is
expected to stay out in front
of GM in sales of midsize
personal coupes, even with
GM bringing out radically re-
vised Grand Prix, Cutlass Su-

preme and Buick Hegal
coupes later this vear.

Get me a
spntllght

Ross Perot, the outspoken
Texan whose criticism of GM
forced the automaker to buy
him out of the company, says
that one problem at the
wonld's largest carmaker is
that “top management was
more concerned about who
was in the spothght”™ than
about making changes. 1 can
vouch for that. In interviews
with GM officials, 1've been
asked to also interview the
offical’'s boss, so his nose
wottld not be out of jomt. This
was, and probably sull s, a
big deal at GM. So, mstead of
focusing on company im-
provements, much time is
taken up to see who could get
his name in the press more
often.

You win

No fewer than 47 emplovees
at GM's Moraine assembly
plant in Dayton wrote to tell
me [ was all wet in saying that
Corvette and Fiero are the
top quality products made by
General Motors,

“The 5-10 and 5-15 pickup
assembled at Moraine have
been the quality leaders
among passenger cars snd
trucks for the past four
years,” they explamed.

Okay, Moraine, | believe
vou. And congratulabions for
making quality a top goal
LS, manufacturers need
more of that.

Clipped wings

It looks like Ford is pulling
back on the stylng of the
Merkur if this spy shot of an
‘B8 prototype 1s any evi-
dence. The car looks cleaner,
has more conventional lines,
The bigeest difference appar-
ent 15 the single rear wing in
place of the double wing on
today's cars. Also, note the
radiator opening at the front
and the NACA air scoop in
the hood.

Lights out

The 1986 Sable
will have a more
COMMon  appear-
ance in front than
the current model
has. Gone is the
light strmp  that
stretehed bee-
tween the head-
lamps. In its place
15 an  egg-crate
texture grille. The
obvious question to ask s
Does Sable need this opening
to aid radiator cooling? Ap-
parently not, since the car
has been in production more
than a vear now, without any
widespread complaints about
engine cooling. Like the Mer-
kur redo, it represents a vic-

——

Merkur XR4TI goes conservative with conventional grille, wing.

£l

Sabile will ditch nose light in "B8.
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tory for the conservative ele-
ment  within  the Lincoln-
Mercury Dhvision.

Good for

the last drop

A new fuel pump that sucks
the gas tank practically dry
could show up on new cars as
early as 1988, Walbro Corp.
has such a pump and is ready
tor @0 into production for one
of the auto companies within
a year.

The new design is more
like a fuel tank within the
regular tank. Shaped like a
small cylinder, the new sys-
tem fits just about at the
bottem of the fuel tank. It
holds the pump, plus a tiny
reservair, filter and fuel-level
sensor. The pump keeps a
steady supply of fuel feeding
the engine when the car is on
a hill or turming, and the fuel
level in the main tank is low,
fark on a hill, and the new
pump system will hold some
fuel—just a few minutes

worth—so that you can get
vour car started when the
tank is low and the fuel has
settled to one side away from
the pickup tube,

Unlike

current  fuel-feed

ek
o e &N

systems, the Walbro unit is
smiall enough so it can be
fitted inside the fuel tank
through the filler neck after
the tank has been built and
welded shut.

Wide open
That's China todayv when vou
think of a potential market for
new cars, The vast country
lives on public transpartation
—yvou see buses more often
than sedans—and trucks of
all types. Most cars are Japa-
nese  brands like Toyota,
Mazda or Nissan, but ocea-
sionally you will spot an older
Beijing sedan. VW has a plant
near Shanghai that builds the
{ Plecae biurm fo poge 42)
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YOU CAN PUTA LOT INTO I'T.
EXCEPT WHEN YOU BUY I'T.

The lowest priced pickup in America is only
$62749. It's only from Isuzu. And we even load
it for vou, nght at the factory.

With independent double-wishbone front
suspension for stability. A body and frame that’s
welded, not bolted. Power front disc brakes.
And six-stage electroplated paint tough enough
to withstand a 36-month lmuted warranty.

There are 17 P'UPs to choose from, g
ncluding several I"u;@,ul 14 along with §
our versatile Spacecab. There are two “
state-of-the-art engmes, gas and diesel.

With gas vou can expect mileage figures as
high as 25 MPG aty and 31 MPG highway,
With diesel, expect better.

And with both, expect world-proven tough-
ness, demonstrated over 73 vears on some
of the worst roads through some of the most
treacherous cimates m over 10 countries.

That’s a lot to put into any truck. Especally

e when youre urﬂj.' ]mll'in,u n $6279.
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INSIDE DETROIT

{Conitimiied from poge J60)

Quantum—a style that looks out of
place, far too advanced—when mixed in
with the older vehicles on the road.

Private cars, if they exist at all, are
rarely seen in even the big cities. The
ones you see on the road are owned by
public institutions like governments, fac-
tories or schools,

Roadways are wide, but could he
congested quickly if the number of cars
start to approach the number of trucks
and buses, One hazard you won't find in
most Amerncan streets: crowds of pe-

destrians overflow the sidewalks, and
spill out onto the streets. They move
the mass of bicyclers toward the middle
of the streets. Drivers honk their homs
constantly to clear a pathway ahead.
Another oddity: Virtually all buses and
trucks run on gasoline, not diesel fuel,

Will GM listen?

Slow-selling Toronados, Rivieras, El-
dorados and Sevilles are built at GM's
state-of-the-art  Poletown  assembly
plant in Detroit where workers are
facmg layoffs because of production cut-
backs. Buyers are not enthused with
GM's luxury lines, and sales are down.

THE ORIGINAL.

COPIED
BUT
UNMATCHED.

We invented this style of plier, Improved it with patented con't-slip odjustmeant,
Improved it ogain with our pafented stress resisting Aange. And still again withour

rew PERMAL

CK fostener. All of which is why rnn
ather nome can't match CHANMNELLOCK. Ba sure |::+ TS Li- u-n

ve and groove ﬂun:ar]; ur;;:lr

buy. Send for free catalog. Channellack, Inc., Meadville, Pa. 1

21987 CHAMMELLOCK
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Frasalpch

CHAMMELLOCK Pliers Are Amencan Modea

“I think it's a styling problem, most-
ly,” says one long-time Poletown em-
ployee. Another suggests that “luxury
cars should be bigger.” This is just the
kind of worker feedback that GM claims
it 15 looking for and hstenng to. But
GM's response shows the company may
niot be listening that hard—"changing a
tailbght may take more than a vear,”
says one GM spokesman. “A whole new
body can take five or six years.”

Here to stay

Big cars are a cinch for future GM and
Ford models. GM plans to continue the
full-size Chevy Capnce well mto the
1990, which is about as far as auto
companies make plans. The big Chevy is
set for a major body redesign in 1991,
Then, n the mud-"9%0s, it will be com-
pletely redone, with chassis and dove-
train changes as well as a new body
style. But rear-drive and V8 engmes will
remain benchmarks.

The 1991 Caprice is expected to be
slightly larger than the current model,
but styling will be radically different.
Emphasis will be on an aero shape.

Ford will follow a similar path with its
Crown Victorna/ Grand Marquis and Lin-
coln Town Car. Those designs, consid-
ered throwbacks to a bygone automo-
tive era, but still top sellers, will have VB
engines and rear-drive chassis through
the 1990s, according to Ford.

Another rotary

Mazda is expected to use a rotary
engine in the top-of-the-line 929 passen-
ger car it will mtroduce in the 1.5,
market. Mazda has sold the rotary in its
Cosmos line in Japan for a number of
years, some with and some without
turbochargmng. In addition to the rotary,
the 929 may be offered in V6 and 4-
cylinder versions.

Olds for show

Oldsmobile is said to be working on a
major project to develop a 4-door spe-
cialty sedan that will compete with Audi
5000, Volvo, Acura and small Mer-
cedes. As one part of the project, Olds
commissioned the [talian designer Giu-
plaro to do a concept car that would
serve as an inspiration for the project.
Giugiaro came up with an unusual design
that combines two clamshell-type doors.
The front doors are attached to the
windshield, and when opened, the whole
construction swings up and forward on
hinges mounted in the top of the cowl.
That makes entrance to and exit from
the front seat wide open (wide open to
the sky as well, but that may not be a
problem in sunny Italy).

For rear-seat passengers, there 1s a
more conventional roof-hinged gull-wing
door that also leaves plenty of room for
passengers, but protects the interior
from the elements. ™
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“ANYTHIHGTHATGANFIBE S0 TIMES
A SECONDIWANT ON MY SIDE”

—Test Pilot Chuck Yeager

AC Copper-core Spark Plugs deliver the kind of fire power today’s high-revving engines need.

That’s because AC’s copper-cored electrode provides improved heat dissipation and fouling resis-
tance over conventional electrodes. And the hot-tip insulator heats fast and fires hot, burning away
fouling deposits. The result: fast starts, smooth performance. For up to 30,000 miles* of peak
performance.

As you can see on the
left, AC makes plugs for
more than domestic and
imported vehicles, We're
also the spark in motor-
cycles, boats, snowmobiles,
lawn mowers, chain saws
and industrial engines.

For the AC-Delco retailer
nearest you, just give me a
call, toll-free, at

1-800-AC-DELCO.

Stay ahead of trouble
with AC-Delco.

*Lwe yoirr owmer 'y meanual oy
wecomimended change imervals,

a-E

GENERAL MOTORS CORPORATION




Architectural Series speaker from ADS mounts flush with the wall.

ots of people are frustrat-

ed by loudspeakers, not
because of the sound they
reproduce, but for the space
they require. Living rooms,
dens and even bedrooms be-
come designed around prop-
er speaker placement, much
to the chagrin of spouses and
interior decorators. The eur-
rent boom in surround-zound
systems, which creates the
need for an additional pair of |
speakers, generates further
annoyance,

One way to lick the sound-
versus-space problem is to
install speakers in the wall or
even in the ceiling, Inboard-
mounted speakers, once in-
stalled, are flush with the

| wall or ceiling. Then you
{ paint the metallic grille to

| For
! mount  your

match the color of the room.
acoustical  reasons,
main  slereo

| speakers in a wall—one that

faces wvour listening area.
Usze a ceiling mount only for
surround-sound  speakers,
whose placement isn't eriti-
cal for stereo imaging.

Speakers designed for
wall-mounting are available
from ADS, Boston Aeous-
tics, Bang & Olufsen, Studer
Revox and Bonance. Prices
vary depending on the brand
and size of the speakers, and
manufacturers are reluctant
to guote a list price because
these speakers are usually
installed by the store that
gells them. Typically, the
price of the speakers is con-
cealed in one overall bill that
ineludes both the price of the
speaker and the installation
charpe. You can expect to
pay anywhere from 3150 to
2600 for  wall-mounted
speakers, plus up to 3500 for
installation. The installation
price will vary according to
the number of speakers and
the complexity of the instal-
lation,

Wall-mounted  speakers
come in two different fash-

ions. The Bang & Olufsen

speakers, for example, are
baffled in their own enclo-
sure, The Studer Revox

| speakers are also fully en-

34

prevent sound leakage.,

: elosed. The back of the enclo-
| sure features hooks which

allow yvou to simply hang the
speakers on the wall if you
decide against sinking them

into the wall. Depth is only |

3%, in.

Mozt other models do not
have the speakers enclosed.
Instead, they have the ap-
pearance of car steren speak-
ers, and use the wall or the
attic as a baffle much the
sume way & car trunk 1s used
to baffle speakers installed
on @ car's rear deck. These
“infinite-baffle” speakers of-
fer a little more flexibility in
installation than enclosed
speakers, If the spacing be-
tween studs is narrow, en-
clozed speakers would be dif-

fieult to install horizontally,

if that's what the situation
rEquires,

On the other hand, infi-
nite-baffle speakers can be
subject to sound leakage.
Let’s say you've mounted
the speakers facing into the
living room but inside a wall
that separates the living
room from the bedroom. De-
pending on the wall's thick-
ness and the size of the
spesker, muffled sound
might inadvertently intrude
in the bedroom. So pick an
outside wall if you can.

Sonance, a loudspesker
maker based in SanJuan Ca-
pistrano, California, iz the
only company that offers a
subwoofer for wall-mount-
ing. The company recom-
mends mounting the sub-
woofer into a wall with a
clozet behind it, The purpose
is twofold: The closet serves
as a baffle and also prevents
gound from leaking into liv-
ing quarters where it isn't
desired.

Bang & Olufsen in-wall speaker
comes with baffled enclosure to

If you're thinking of in-
stalling wall-mounted speak-
| ersin a single rooin, you can |
save a few hundred dollars
| by doing the job yourself.
Installing  wall-mounted
speakers into a house during
the construction stage is rel-
atively easy, The studs are
readily visible and the instal-
lation instructions that ae-
company the product are
easy to follow.

It's more diffieult to retro-
fit the installation into an
existing home. If you decide
to put the speakers in the
wall, you may want to invest
in an electronic stud finder.
This will prevent you from
| making unnecessary holes in
the wall if the the location of
the studs does not match
your proposed placement,

All mounted speakers rely
on being supported by the
interior wall studs. Be sure
to check for the location of
any air ductz or plumbing
before von excavate.

A knife should be enough
to cut a hole in drywall mate-
rial, while a coping saw or
similar tool will be necessary
for lath and plaster. Tem-
plates are provided with the
speaker so you'll know ex-
actly what size hole to make.
A surprisingly small number
of serews are then used to
attach the mounting brack-
et, install the speaker and
put on the grille.

The hardest part of the job
may be the wiring. Here
you'll have to get creative,

If you have an attie, run
the wires through it. If there
is no attie, you'll have to go
down through the wall, You
might then encounter fire-
blocks in the bottom of the
wall, which you'll have to
drill through, Every installa-
tion is potentially unigue
when it eomes to the wiring,

Proinstallers, by the way,
use PVC-covered 2-conduce-
tor wire instead of the usual
#ip cord. The harder jacket
of the PVC-covered wire
makes it less likely to tear or
become stuck on sharp ob-
jeets (such as nails) inside
the wall. The stiffer wire is
| also easier to snake than con-
| ventional spaghetti-like
speaker wire,

{Please turn to page 38)
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THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT
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The oge of CD sound is here—ond you
hove o proclical new way 1o find the CDs
you worl. As your inroduction 1o the CBS
Compaoct Disc Club, you con choose ony
3 COs bsted in this od for just 5100, Fill in ond
meail the opplicotion—we || send your CDs
and bill you for $1. You simply ogree 1o buy
2 mora CDs ot regulor Club prices) in the
nml:l ar —and you may then cancal your
rsh anytime ofter doing 5o
ub works. About every four

v-eel-.s {13 fimes o year] youll recetve the
Clutis music mogozine, which describes tha
Selection of the Month for your musical
imterest, . plus many axciting alternates. In
addition, up o six imes o year, you moay ne.
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of up 1o 19 buying opporfunitias

[Fyou wish to receive the Selection of the
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without having 10 days 1o decide, youmay
return it af our expense.
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wihich currenthy are $14 98 1o 515!
shipping and handling. (Multiple-unit s-ms
may be somawhat higher) After completing
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our money-saving banus plan. It lets you buy
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regular Club prices
10-Day Free Trial We'll send details of the
Club’s operaticn with your mtroduchory
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super low pricel

Salwciiorn with teg numbeny conion 3 O ond cownt v 73— 30 write in both mmbers.

CBS COMPACT DISC CLU B: Terre Haute, I\ 47811 L

JBT06. Wyrion JATT84. Phl 4443, Ml 342467 Baethoven 347054, Dowd Lee
Marsalii— Moods Coolins—Mo Jocke Diomond's. 12 Greatest Biano Concertoa Mo, Roth—Eat Em and
{Dhgried —C bbb Roquired. Abumcithe  Hir, Vil 2. |Cokumbal 3 & 4. Corcerigebionnm Senibes. |VWarrer Bre |
344270 Wham! Yocr! {Atlanse] 44809, Donok: Orchsirn. [Dgral— 2477 Siman &
Music From 1’I-.«-Exﬂ:| AXSED Bruce Mo O Pgw B2 Mosherworks| Gaarbirkals Graolest
Of Heoven. [Col i teen—Born in mnm XIBIOZ. Tins Hits. (Calumbig
45777 Pater tha USA, (Cchambual Civarture. The London Turrar —Privain Tib04d. Tehaikewek
Gabriel— 5a. [Geihen| 342097 Barbro Patharmane Orcheiira Dances. [Copiol| 1812 Chvbriors: M.,;‘,.
344012, Billy Siressand —The (Verese Sarobonde) AZ1570. Baathovery Shrn Raathoniy
Ocwan—Love Zona Brgscwayy Album. AT 4T Johney Ma 5, Wellinglon's Viclory,
& clbum & hin Somiwhers; Samethngt  Mothis—hvioai Op &7 ) Larin Maagal, Viennea
Inchsches Love Zone, Comng: more. Requasted Songs. Symphory No. 8 Phil (Digiéni—CBS
more [l iAo K< | [Drgrbally ramasinred — Ei,hfarw ¥ SAgurerwarksl
306049, Croedanc 345877 Bob Jomes Colyiac| tOrhAare ool 347751, Boch:
h-vi-ml' aend Devicl Sonkicavi— 349324, fodgen & Cond [Dagital —CBS Cooictbarg Vonotions -
hmc"’“w"“’“m Dicusble Vision. Hermmar sien — South Masiarworks) Glenn Gould (Dol —
icks, [Wornes Bros) Pocific. Londar 263297, Bolling: Suite CBS Mosherworks)
Greotesthits. [Fomiosy)  2BB&T0. Barry WFI&C*MM For Furte & Jozz FEIO0. Encles—Thoir
340373 Soda— M_-nrﬁn-—ll-‘-rm IDqu i HEE;:IM_R Eﬂfh"ﬂ Createst Hi 1971-M75
Promida. 8l Sty Hits. Fi o Mvodk: 348449, The [CBS Mastersorks [
Porirot! Mangly; efe. (Arisio] Pochelbel Conon And 339200, Saevea T Mcrcert
JIBOBY. Michos! Worder —inSuar®  ang Concerto
Joch son—Theiller Bl s, Mo 26 ICoronationd;
Jooe, wic, |Epsci Rongdios—Muroy
P&rnlm urg L-'E:uh
[THUEY LEWIS | - amber i
wa THE HEWS ‘ [Dgéal—CHS
"‘i Mossereorks)
COMPACT
DIGITAL AUDIO
decsion. || you ever receive ony Selection [T e o i Ter QUe MOON Fruimdoe T

PO Box 1129, ‘lurmi‘h!l‘l.hiﬂlﬂ-l-?ﬂ

Fleose occepl my membership applicahon under the reemz oustned
in thes odver fsement. Send me the 3 Compoct Discs ksied hare ond
il rreie by §1.00 for all three. | ogree 1o buy hwo more selechions
atn Club prices in the comng yeor —ond moy concal my
membaership ot any time ahier doing so

SEMD ME THESE J 08

| |
{

Wy rrcsen il imberest i lchack b (8o | mow aleoys those fom amy fofeger
[B] =l DI CLASSICAL

dr-
Ay

I
I
I
I
I
|
|
|
I Mt
|
I
|
|
|
I
i
|

Pt Bt B bl

Acidress At
':Il"l' -

Siobe — —Iip
Dn-\-mhnna‘ﬂ'_ll"ﬂuhwr O%e DOMe
Dumhmurrtdﬂm'ﬂ"m&hbr n'bdn O e
ADVANCE BIOMNUS OFFER. Ao urcme

a borth CEra g o 0l B e b o
of psf B4R S whath will be babad o me

i L%

Thas it w vl Grecaoeg o AP TP Aloiag oiwas, P Bog Plau wvne b

ol of

i

Ficem W it v e gl b cecpstl addetonod nloematan
o fighc! oy opobootan APTICE AFAACY



AUDIO

(Continued from page o5)

Ford goes digital

In our article on compact disc players for
the car (Road Vibes, page T4, Sept.
'86), all the manufacturers listed in that
article are aftermarket suppliers

—meaning that the CD player has to be
purchased and installed after you buy
the car.

Now it appears that CD enthusiasts
can buy CD players with the car. Ford

has mtroduced a CD player as part of its
Ford/IBL: Audio System, available in the
Lincoln Town Car. The CD unit uses an
analog filter and a single digital-to-analog
converter. The Ford player does not
use pversampling. The sampling rate is
the conventional 88.1 KHz. Like the
Delco/Bose system available i GM
cars, the Ford/]BL system is equalized
to the contours of the Town Car. The
system is powered by a 140-watt ampli-
fier divided among four channels.

The Ford]BL system, minus the CD
player, is also being
added to the Lincoln
Mark VII. The sys-
tem is already avail-
able in the Lincoln
Continental.

Ford's luxury cars
will also have a new
cassette receiver
that automatically de-
termines whether a
cassette should be

Ford Is the first of De-
trolt's automakers to
offer a CD player as an
option. it's availabie
with the 140-watt, 12-
speaker Ford/JBL sys-
tem Im  the LUncoin
Town Car.

played in the normal or “metal” tape
equalization mode, That makes for one
less button on the radio. Bravol

Early warning

In a move that could foreshadow a
similar development in the U.S.,
CES/Sony Records in Japan is withdraw-
ing 3600 LP, single and cassette titles
from the Japanese market in order to
allow record dealers more room to stock
compact discs.

The withdrawn titles account for
about 20 percent of the company's ana-
log recordings.

Some recordings will be released on
the digital compact disc, but many titles
are destined for oblivion.

The titles being withdrawn were not
big sellers, says CBS/Sony. Still, these
titles probably had their appeal—if only
to a limited audience. If your tastes in
music go bevond the mainstream, or
tend toward the obscure, then perhaps
it's time to buy some of those albums
vou skipped over on your last trip to the
record store. It might be your last
chance to get them. If vou own offbeat
material, better make a cassette copy in
order to preserve the original. If the title
15 discontinued, you might have a collec-
tor's item—even if it's valuable only to
Vioal. M

EMimwax 1 2 regitered trdemark

£11986 Manwax Company

B
1

At last!

Awood filler for the big jobs.

—  Now there’s a wood filler that can rescue damaged and even
rotted wood—High Performance Wood Filler by Minwax.

It won't shrink, crack, or fall out. It hardens in only 15
minutes and can be sanded, planed, drilled, carved, painted,
or stained in less than half an hour And it’s weather, water,
and rot resistant.

It repairs almost anything made of wood, indoors or out.
From windowsills and decks to woodwork and furniture...
it's the wood filler for the big jobs. Look for it at your
favorite store. For more information, send in the coupon.

p— High Performance Wood Filler
: — to the rescue!

Minwax Company, Inc., Dept. 17
PO. Box 426, Little Falls, N] 07424

Please send free information package.

I
I
Kame |
|

City Seate Tp |
R HiNwa X
Minwax makes wood beautiful
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BY STEPHEN A. BOOTH

Painless Focusing

ery other year, the pho-
tography mdustry con-
venes in the German cathedral
town of Cologme for a look-see

at the latest technology in im- |

age-making. After the huge
success and sales tallied by
Mmolta's nearly 2-year-old
Maoowm  autofocusing  SLR
camera, most mdustry ob-
servers expected to find a
Klondike lode of autofocus
35mm SLRs at this Septem-
ber's Photokina Fair,

Those observers, mcluding
PM's man m Germany, were
disappomnted, at least in this
regard. There were plenty of
exciting developments in Co-
logne, which I'll report on in
future issues. But in autofocus
SLHEs, only Olympus brought
something to the party.

The company's OM-77TAF
now joins Canon's TROAF, Ni-
kon's 2020 and the Minolta
Maxxum series m the small
and exclusive Autofocus Club,
In a future issue, I'll report
more thoroughly on how well
it works once I've had a chance
to put the OM-77AF through a

workout. For the time being,
here's a summary on what it is
and what it does.

The first thing vou'll notice

about the OM-77AF 15 a fea-
ture totally unique to this cam-
era. When purchased in the
Power Grp 300 version
($475) you get a small, pop-up
flash built nto the camera (the
Power Gop 100 version, with-
out flash, costs $440 and gives
you the same 1% frames-per-
second motor drve). Inas-
much as you won't need to lug
around a flash unit for those
iffy picture-taking situations,
this feature is one of the most
thoughtful additions to a 35mm
SLER since built-in ight meters

Clympus OM-77AF has pop-up
flash built inta 1Y frames-per-

second motor-drive  handgrip
(left). LCD panel [abowe] dis-
plays operating functions.

were first introduced.

Like the other AF cameras
we've reported on, the OM-
TTAF mves you true pomt-
and-shoot convenience. You
simply sight vour subject in the
viewfinder, depress the shut-
ter release buttom halfway,
and the lens whirs into per-
fect focus. In addition, the
OM-77AF has a contimuous-

focus function like that found in
the Nikon 2020 and super-
expensive  Maowm  S000.
This means the autofocus lens
system will track a moving
subject as you click away from
a stationary position—or as
you run away (and out of fo-
cus) from an uncooperative
subject that decides to hold its
ground—if not its pose.

As you rmight expect, Olym-
pus offers an entire family of
lenses that are dedicated to
perfect operation with the
OM-7TAF. What's more, the
camera will work with older
Olympus lenses, though not n
the AF mode,

Other noteworthy features
of the OM-77AF imclude its AF
Muminator. This helps  the
camera achieve automatic fo-
cus in low-light conditions by
bouncing low-power infrared
beams off the subject. Other
AF cameras put this feature
into an add-on flash, but Olym-
pus builds it nght into the
camera body. Also notewor-
thy s the camera’s multiple
computer-program - modes:
When you don't want to worry
about shutter speed or apera-
ture, or the focal length of the
lens you're using, the on-
board microprocessor m the
OM-77AF will do it for you
You can, of course, also oper-
ate its exposure and focusing
functions manually. ™

PM Photo Album—Tips For Better Pictures

ong focalHlength lenses. also known as lelepho-
tos, are mostly used lo bring distani subjects
within the camera’s reach.

Pictures taken with these lenses, compared 1o
thosa shol with “nomal” lenses, reveal dramabic
differences in foreground and background relation-
ships, and even subject emphasis.

The telephoto’s namower angle of view yields a
compressed look between objects in the foreground,
center or background. Size relationships between
objects also decrease. This is why a sailboal seems

50 close 1o an oversized setling-sun in pictures laken
with a taelephoio lens.

Longer focal-Hlength lenses also produce a shal-
lower depth-of-field, causing subjects to stand out.
This gives greater impact 1o your shols ol spors
action or wildiife,

Ag seen hoara, the pholo on the laft was taken with a
nonmal lens. Motice how the background remains in
focus, The model on the ATV appears mare promi-
nent in the picture (right) taken with a telephoto lens as
the background is biured —Amand Ensanian
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BY STEVE TOTH

Rumbling Broiler

we have a Caloric pilotless ignition, self-cleaning range,
model No, RSP 359UN, senal No. 350650D. The problem
concems the brotler, Whenever we put it on brodl, it emits an on-
and-off numbling noise. Needless to say, we don't broil anything
because we are afraid of this noise. | have replaced a couple of
ignitors in the oven section, but 1 would appreciate any help you
could give me in solving this problem.
JAMES E. FRAIER
LYNDHURST, NJ

Sounds as if the noise may be coming from the broiler
burner. This part is covered by a screen and is held o a
venturi with four pop rivels. [f one or more of these riveis
have come loose or failed, this can create an improper air-
fo-gas michire within the broiler, creating the rumbling
noise. A hole or frayed area in the sereen woild have the
same effect.

To check the brodler, unplug the range, twrn off the gas to
if, and remove the unit. Look for loose or missing rivels, a
hofe in the sereen, or cracks in the metal. [ any defects are
Jound, replace it

If the broiler checks out okay, then I suggest you contact
your local Calovie service agency and have them inspect the
range. A replacement unit would be sold by an authorized
Caloric parts or service agency in your area. Chder part No.
T2218; it costs about $105,

A Caloric range’s broiler may rumbile if a hole develops in its screen
ar [f there |s a bad connection at the venturl.

iB

Bad element
I have a Sunbeam frying pan,
model No, S3IMB-7, 1250
watts, 120 volts. My heating
element wire is bad. How canl
replace it or where can [ have
it repaired?
LEQ GERTSCHER
ST. CLAIRSVILLE, OH

Your 1965 vintage frying
pan has a heating clement
which is part of the friy pan
itself. That is, the element is
sealed into the pan. Unfor-
tunately, the pan for your
maodel is no longer available

fromm the manifacturer. Sa,

if the element is bad, you're
foaking ai replacing the en-
tire applionce,

Howwever, if the heat cor-
trofl that's plugged into the
pan is causing the problem,
it can be replaced for about
515 to $20

I suggest you send the fry
pan and control o a compa-
ny-ovrmed Sunbeam service
center to have them verify
that your element is biad
anid not the confrol. There is
no charge for the inspection.
Send it to Sunbeam Service,
7427 N. Harlem Ave., Niles,
I, GONG48S,

Oven pops
We have a Montgomery Ward
electric range, model No.

| KSD-4316, serial No. 347761.

The oven pops loudly after it
heats up and continues to pop
at intervals until cooled down.
What can be done to correct
it? EENTON BREWER

HERMDON, KY

Normally when you get o

| serce of the noise is the

popping woise ol of the |

over, il is usually a maller
af something in the oven
that's erpanding and con-
tracling from temperature
change. This can come from
the broiler pan, the broiler
pan grid, the oven racks, the
oven door panel, or even the

| side, top or bottom of the

aven itselfl

A process of elimination
will help you track down the
scuree of the noise. Put the
broiler pan, broiler grid,
and both oven racks in the
oven and furn it on undil it
makes the popping noise.
Then twrn off the oven and
take ot the brodler pan grid,

- Let the oven cool and twrn it I

back on. If it still pops, take
out the broiler pan. |

Cometinue this process un-
til you have removed every-
thing that would be a re-
moviable item. [f the oven
comitinues popping, then the

oven or door liners ond
you 'l probably need to have
a service lechnician check
these parts.

Iy youe meed fo replace any
af the removable items, you
can buy them al any Mont-
gomery Ward store or ser-
vice cetiler.

Readers write

I'n response (o the service tip
in a recent column, several
readers wrole in with an-
other method of removing
ink stoins. Their sugges-
ticne: give a squirt or fwo of
hair sproay on the stain, rub
together and lounder as
usual [ tried it, and it really
wenrs!

Switch failed

| have a Noreleo coffeemaker,
model No. HB5155. This
week, the switch that tums it
on and off had a mechamical
failure ‘and we cannot turn it
on. We called the Norelco Los
Angeles service store and
they sad the switch s no
longer avalable. Smee the cof-
feemaker makes very good
coffee, I'd like to repair it. Can
you help me locate a new
switch? BUD OHRENSTEIN

BURBANK. CA

I suggest that you check
with the Noreleo Service
Center in New York., The
part number  for  your
switch is O0-2614125
and if costs about 8§ plus $1
shipping. Write Novelco Ser-
vice Co, 103 FE 4lst St
New York, NY 10017, Attn.
Parts Dept. Also, Noreleo ap- |
plianee vwners who have
questions or problems with
their appliances can call
tofl-free 1-800-243- 7554, PM

If you have o problem with any
applince, semd yonrquestion, olong
with the weodel and seral wumibers,
fo Appliance (Clinie, Popular Me-
chonice, 224 Wenf S7ih Si, New
York, NY 1xps. Sorry, bul letters
cannd ke answered imdividually.
Prolilemiz of wide inlererl il b
igcreased in hin columin,
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No problem.

Now vou can take the road by Then, for good measure, we
storm in @ Honda Civie Wagon added a special low-speed pulling
with Real Time 4WD. That's gear, all-season radial tires and
what we call the automauc, sphit-  rear mud guards.
second engagement of four-wheel After all, if vour car doesn't
drive whenever our viscous cou-  have to worry about the weather, H|O[NID{A)
pling detects a loss of traction. neither do vou, Civic Wagon with Real Time-4WD




BY TIM COLE

uddenly, | found myself

traveling backward down
the Long Beach Marine Stadi-
um at 30 mph. Undaunted, 1
clenched the new Yamaha Wa-
veRunner's thumb throttle and
reversed feld. Another tum
and yet another skid.

Then it dawned on me. Ya-
maha's new wet toy is sup-
posed to make a wid 180°
spinout with the merest sug-
gestion of handlebar input.
That's why the bottom is so
flat. Let's try driving it like a
snowmobile, dig that chine
into the turns. Sure enough. A
litthe leaning produced tight,
controlled cormermg at wide-
open throttle.

And that's the only tricky
thing you have to understand
about Yamaha's long overdue
eniry in the wet toys market,
which is dominated by the Ka-
wasaki Jet Ski. It's got hop-on-
it-and-go simplicity mated to a
2-stroke, 32-horse Yamaha
outhoard powerhead driving a
conventional impeller, which
resides inside a jet pump pro-
viding a top speed of 36 mph.

The WaveRunner—and its

WaveRunner [foreground] and WaveJammer hit the water running.

smaller 1-person sibling, the
Wavelammer—is made of
sturdy fiber-reinforced plastic
(FRP). The WaveRunner can
accommodate two persons,
weighs 328 pounds and mea-
sures 109 x 40 x 34 in., just
right for the bed of a small
pickup or trailer on a subcom-
pact. The WaveJammer
weighs 262 pounds and mea-
sures B8 x 34 x 37 in., shightly
higher because the unit’s mte-
gral leaning post permits
stand-up operation.

The Wavelammer is Yama-
ha's achwwledgemem that
the more athletically inclined
—Jet Ski enthusiasts, let's
say—need more of a chal-
lenge. Accordingly, the Wave-
Jammer requires quicker reac-
tions and a more fmely
developed sense of balance,
which m turn delivers corre-
spondingly ~greater excite-
ment.

But the WaveRunner s no
dolt, seeming to strike a bal-
ance between easy operation
and a demand for real skill. It's
a lot easier to ride than the Jet
Ski, and comparisons with the

water vehicle that practically
created the market are inev-
itable, It's also a much more
practical conveyance than the
Kawasaki X-2, a 2-person wa-
ter sled mtroduced a year ago.
After a test ride last summer, [
found the X-2 extremely tax-
ing for one rider, and virtually
| impossible for two, Yamaha

Kawasaki's misstep with a
tough, smple little machine
that manages to deliver on the
often adversarial promise of
being both easy to drive and
exhilarating at the same time.

For more information about
the sleds, write to Yamaha
Motor Corp. U.S.A., Marine
Division, P.0. Box 6555, Cy-

| has obviously capitalized on | press, CA 90630.

' : More jets

Around the time Yamaha in-
troduced the WaveRunner and
WaveJammer, it also rocked
the industry with an innovative

jet outboard for back-country
| applications. Using a conven- |

tional outhoard powerhead and
shaft, Yamaha has fashioned a
classic jet pump for small flat-
bottomed boats. The engine's
mam- shaft tums an nternal
mpeller, which draws water
into an intake on the bottom of
the engme, accelerates it
through a duct, and spits it out
the back.The pump replaces
the prop and cavitation plate
(photo at right). Boats using
the engne can run on just

inches of water, but there's an  yamana's jet outboard is intend-

obvious loss in efficiency.

ed for extremely shallow water,

Row, row, row your boat

By the time you read this,
adventurer Ned Gillette waill
either be warm and comfv in
his Stowe, Vermont, home,
gafely returned from his De-
cember row to Antarctica, or
hel be foundering around
somewhere in the South At-
lantic. Either way, Gillette will
have made a few waves by
putting to sea with an interest-
ing agglomeration of high-tech
21st-century gear.

Gillette and his

system, carbon-fiber cars, a
Sitex sat/nav system, sophisti-
cated single-sideband radios,
an autopilot and a desalinator.
Members of Gillette's team
are wearing Versatech, the
latest in moisture
fabric, along with 3M Thinsu-
late and outer foul weather by
Henri Lioyd. Wherever you
are Ned, we're glad to know
youre well-equipped.

{Please b o page L8) .

expedition col-
leagues have in-
creased their
chances for surviv-
al by relying on a
traditional boat de-
sign equipped with
modemn  electron-
ics. His aluminum
boat, The Sea To-
mato, is adapted
from the proud
Swampscott dory.
She’s been tarted
up with 8mm video
cameras, an Argos
satelite tracking

MNed Gillette aboard the 5ea Tomato.
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BOAT
BUYING
GUIDE



Make YW Why just dream? Some

dreams are so within reach,

eams you'd be surprised...like the
d.f Of dream of owning a boat.

owning a boat  Righ now, owning a boat
is more affordable than ever

come true. before. Financing has never
been this attractive or easier
to obtain.

The water is right, the
weather is perfect. the bait
Is tempting. An explosion at
the end of your line let's
you know that this is going
to be one great moming.
$86-5160/month*—

1B ft. bass boat
w100 HP outboard

(total cost $6,200-$14,500**).

$65-5104/month* —
16 ft. aluminum fishing boat
w/50 HP outboard

*Monthly cost of ownership Gjures hased on 20 percenl dosmpayments mrernge 0 (total cost $3,770-35,990**).
mies and terres from natiomside sampie of lending rotmsions polied Fall 1966

1067 hational Marine Manufncherers Assocmiton




RN

Today, maintaining and
keeping a boat is simpler than
at any time since.

Now, boats are the best
value in years.

Wet and wild.

Or sunny and serene.

Make the dream of owning
a boat come true. Why?

Because, now, more than ever
before, you can.

Start living the boating
adventure.

Financing is simple...

Financing a boat is as easy as
financing a car, Rates are low and
your dealer, bank, or marine

lender can put together the
financial package that's right
for you.

Getting started is easy...
Advances in design,
technology, and materials make

today’s boats longer-lasting, easier
to operate, and easier to maintain.

**Retafl prives hased on nasormide manufonrer sample and inchede price of engines where npplicahie

and start wave-hopping
your way to sun, fun, and
free-spirited escape.

$113-5158/month* —
19 ft. runabout

with 170 HP 170

(total cost $8,250-514.350**),
$629-5829/month*—
34 M. lhuxury cruiser with

twin engines (total cost
$71,000-$104,590"*).




Your local C'mon Aboard marine  the hours of fun and adventure without obligation, and see a wide

dealer will work with you to help  your boating dollar can buy. selection of boats, accessories,
make owning, operating, and and even financing options. Best
storing a boat as easy as possible. Boat shows are the best of all, boat shows often feature
place to start... special price reductions.
Boats hold their value much whole family. They're a great EASY OWNING A BOAT CAN

better than cars, plus they have place to explore the boating BE, VISIT THE BOAT SHOW
great resale value. Just think of adventure, You can “window shop,’ | NEAREST YOU!

the water with the wind in
your hair, the feeling of

freedom consumes you.

You tighten your sail and
go for more.

566-583/month*
16 fi. catamaran saflboat
(total cost $3,790-$4,705%*),

$295-5414/month* —
32 ft. crulsing sailboat with

auxillary engine (total cost
$33,430-$46,690**).

*Monthly cost of cwnership Gunrs based on 20 pecen? downgery e ¢ Enance rmes and terma fom
natorradde sample of kending nstihations polled Fal 1536
**Hetnil prices hased on nathometide manidsrmer samgple and inchide price of engines wiene appiicabsle
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This Is tha 1987 Four Winns 225

sundowner. Like all of our boats It

bristles with innowvations designed to

e expand your

enjoymentonthe
woater and extend
the value of your
investmeant,

" The mast innova-
thve standard
feature on this
and avery other

Four Winns stermn drive model for
1987 Is something you'll appreciate
for years o come..,

and something you 'won't find on any
other boal

It's the exclusive Four Winns WINNER'S
EDGE 3¥ear Owner Protection Plan®
.. the best extended profection
program in boating. The only factory
supported plan that provides a com-
prehensive limited wamanty in the first
vear followed by two more years of
extended protection covering...

Hull & deck..Engine & stern drive...
Elecirical system.. PFower steering...
Fuel systern...Power frim & filt...

and most other major Four Winns boat
systems and components, all ot no
exfra cost! And should the boat be
s0id within 3-years, the remainder of

the program can
be transfemred
to the new owner.

We're bullding

boats today os

If our future

depanded on i,

constanity adding
value and versatility all along the line.
We have o ... becouse the day we
say Four Winns boats are good
enough is the day you'll look for
another boat

"Full waorority dotol o ovoloble. Sae vour Fow Winr
Ciaolar or wrie Four Winrs, 828 Frisbie 5 Codiioc.
RACTepan 4941 b

There's one standard feature on this boat
you'll appreciate for years to come.

S
e
.

FOURAINNS

We're Bullding Boats Today As It Otir Fulure Depended On i, 2

— %25 Frishée Sheel, Codillac, MI 49601
[6%8) 7754354

| _.ri_i




The excitement is pure Amerosport.

L

The quality is all Chris-C

r. ol
e\ NS a2~
P “ P “E:'h.. _*-h{dlh

hns-Craft introduces a new class of express If you need a more objective reason 1o
crusiers, from twenty-three to fortv-one feet.  appraise the 412, consider this: In a recent study,

class of Chnis-Crafts, express cruisers of elegant
design, extended range, and unsurpassed value.

ing are, the real beauty of this cruiser lies in the
1II=I1I[\ of its muknmmlup Like all Chris-Crafts,

century’s experience in building boats with meu-
culous attention to detail.

Uhersd rah i & rrgissenrd s

I'he Amerosport 412 is the ﬂdi{hhl\)uf anew

the Amerosport’s graceful hull holds more than a

ark ol Chred

As exciting as the 412's styling and engineer-

Chris-Craft had the highest oumer satisfaction rating i
the mdustry. That's an endorsement of quality you
won't hear from any other manufacturer.

For more information on Amer OSPOTTS,
or any other Chnis-Craft, send $4.00 to Murray
Boat Administrative Services, Inc., Dept. PM-03,

PO, Box 9450,
wton, FL € dEbatai - C o D

Bradenton, FL
WE PUT AMERICA ON WATER.

33506.

ralt Inehustries, Ine. Cagrevighe 1086 Miirray |ndonines, o

|
A Great Catch At $7,995. ||| | 1967 BOKYSEOW SCHEDULE
opportunities
! throughout the year to shop and compare. Local boat
SRR R dealers listed in the “Yellow Pages" have additional
URARRLIG information on boat shows in their areas.
@ Expectalt - cry 1987 DATES PHONE NUMBER
e R S Annapolis, MD Apr. 17-19 (301) 2688828 _
(1T, IUikorddd = 1;:2“\':?"; Llf:"mr':'z:*“:‘::'::ﬁ? Boston, MA Jan. 31-Feb. 8 (617) 536-8152
;‘ Boston, MA Feb. 18-20 (617) 242-6092
- Chicago, IL Jan. 7-11 (312) 8364740
ff]wnz]and. OH Jan, 16-25 {216) 621-3618
EEHDH. M _IEI.I'I. al FEh ? (313) 427-5770
Fort Lauderdale. FL May 710 (305) 764-7643
Hartlord, CT Jan 20-Feb. 1 (203) 529-2123
If vou'te Hartiord, CT March 12-15 (203) 529-2123
fishing around Houston, TX Jan. 10-18 1713) 526-6361
for an economical boat Jacksonville, FL Jan. 28-Feb. 1 (904) 7253111
with lasting value, catch a look Los Angeles, CA Jon. 30-Feb. B (714) 633-7581
at the sturdy, dependable Cobia Sunskiff 177 outboard. Time Miami Beach, FL Feb. 12-18 (305) 531-8410
has proven the Sunskiff 1o be a true fisherman. It has a casting Nashwille, TN March 4-8 (312) 836-4740
platform, tackle box, acrated baitwell, self drining motor well New Orleans. LA _Jan. 31-Feb. 8 {504) 8659709
and ice chest, plus teak rod storage. Yamaha's 3-cylinder 70 New York, NY Jan. 2-11 (212} 6846622
features Precision Blend Oil Injection and comes standard with Philadelphia, PA_ Jan. 31-Feb. 8 (215) 4499910
Yamaha's two-vear factory limited warranty. Participating Providence, R Jan, 21-25 (401) 846-3734
dealers only, Price does not include transportation, dealer g:,,ﬂ "':{E‘:EJ;:,_ o f“ 1;32 F;E‘h ! :;E—l“;i;z:
prep nor Aaccessories, B EigE, pr !
.‘-'.chr.l £3.00 for vour copy of the 1987 Cobia catalog or pick Seattle, WA _ Jan. 15-25 __1206) 6340011
one up at your Cobia dealer, I ?"""““W-UJT :‘3':' :g El.‘; gé;j ;;j 05;??
£ 19HG The Walt Disney Company ' acoma, .
= 19n Cobia Boat Comgany Cobia s @ egsiered tradermark of Cobia Boat Company 1985 i Worce 5“:! .MA = _Ian. 71 [401) 846-3734

Ll
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1700 Capri Bowrider boal, motor & trailer

nnll.rs?.,ﬁgsi‘

casselie stereo, swim platform, canvas and
U n h Bata h ' 8] Va I ue maore, Eighl models even include a custom
: Y Escort traller, pre-rigged al the factory.
u !IIJ Eata I] I e Pﬂ ces Jain the mare than 75,000 families who've

discovered how affordable fop quality can
Bayliner's 1887 lingug of Capri family b visit your Bayliner dealer. Find him in the
runabouls is exciting proof of Bayliner's

4 gt 1U7sh
.- wie hos] valUes. please U
2 e apoul poating et for
0 w::ﬁl: :qg:r;‘;ﬁ and tha nme of my nearest 0Ea
e mofFe i

= payliner family boats

[ Force outhoards
r Blue Fin aluminum boats

yetow panes, or wrte for the name of he
indusiry-leading commiimen| to making tealer nearest you s L e
beating more atfordable Mamg ——————
Every Capri is Ioaded with standard IJ’ . Phome —————
equipment: Powes-malad enging, AM/FM » AdESS ———— =
=
LYy ——.

us Maring Imma'lhun_!m‘lnu
D) Hox 24467, Dept L'En;
Seatii, Washingion 081

FORCE OUTBOARDS FOR 1987
Prices As Much As 30% Below The Others

There's a dramatic new look 1o Force outboards for 1987, I1's our way
ol calling attention {o the move than 200 enginearing refinements we've
completed during the past year
What hasn't changed is the kind of spirited performance and reliability
thal has made Force the fastest-growing outboard ling on the water today
Priced as much as 30% below competifive brands, Force offers
unbeatable valug
Sa it the high costof outboard power has your boating plans on hold, 2
visit to your Force dealer could change those plans for the better. Look in
e yellow pages-ar wrile
for the name of youe * :
neares! Fu:ufrnealﬁr_ $3,995' Complete boat/

matorftrailer package as shown

BLUE FIN ALUMINUM BOATS

America's Most Affordable Boating Packages

If the idea of a complete, lop-quality boating package al an alfordable
price makes sanse io you, fake a close logk a!gBIJE Fin for 1987, Eight
value-packed models, each one loaded wilh slandard equipment. Each
built 1o last

And gach one comes (o you as a complele outfil-—including rugged
aluminum boat, power-mated Force outboard and custom Escort frailer, all
rigged and ready lo go—at prices that start at jess than $20001

e call it Biue Fin's Full Value Package. you'|l call it the most

attordable way vet io get your family on (e waler.

See the complete Blue Fin fine-up 1oday; write for the name of your
ngarest Blue Fin dealsr

~ BLUEFIN

ade] Bt show peices (n efect &1 panlicipabng dashs  Achagl prices
s by O Taxes Bisiralion. Iresght, oprlinns @n0 ek prep Changes et Prices Tty
SReass milhie i B-uliaa




QUICKSILV=R

STOCK RUP
AMERICA

When you select of Cruicksilver

m-n—c}dcgr“;:ur{ﬁmm 1 thru

July 5, 1987, Mercury Marine will send a rehaie
directly 1o you and make 3 contribution to the
FishAmerica Foundathon

o make the donation.
You Save Money...

r A N O S —— —
Flease check ol baos MERATE ANT
i e i ing R e INCREASEDS

MERCUWY — MEBCLEY
CINTOMEN ~ MARINE LA RINT
LOWGLE DL RERATE  [OMATION  DOMATION
7 o 6 LS { i ikon 1 N
O 43 OF WTLS (case ) LD oy 00
O | GALLDWY { cuser ) 4 ) L0 A
I3 2% GALLOH f oo ) Ao 1% £
CYTLE ML
O A2 OF. BTLS. {comr ) (R IR 1 i
O ) GALLDW ¢ 1 bl ) 100 50 o0

2 GRALLIN [ L 2wt
CLARWS MUST BE POSTRARKED
Wy LATER THAN JULY 18, 15967

|

—q.——————-—-—-—--——l

| Phrase Prin )
WAME
ALIEHEENY
L=1p 3
FIATE ar
Send - sral, stiwe frw & this HE
&.‘u;l'.ﬂ VER STOCKAP Auuﬁmtlm
PO BN G600, MAPLE PLAIM, MM, 595348
Lse the coupon from this sd or from the Quickeibver
M1 display at your |
Mariner Outhoard or St du::‘ I
L - O — J

OUTDOORS
(Continued from page §0)

Walk before you run

Here's a little primer for those of yvou
who are both puzzled and amused by
walking's recent rediscovery.

WALKING SHOE
WVARIABLEAADOTH
LACIMNG

MNOTCHED
HEEL TAR

HARMESS

MICHHT
SOUID MUBBER HEEL

DY MALC L
MIDSOLE CLSHIDN

FIRM REARFCOT
COMTROLLER

POROMN
HEEL CLISHIOMN

REINFORCED
HEEIL COUMNTER

II.I

Overall shape of the walking shoe & rounder
forward. Heel is also greatly pronounced in profile,

and lace width varles for flexibllity.

Whether or not you buy the new
hype, there are fundamental differences
between walking shoes and conventional
running shoes that ment attention.
We've taken as our example the new
walking shoes and new running shoes
made by Kangaroos. Kangaroos' claim
to fame is its durable Dynacoll midsole,
an intricate web of plastic colls devel-
oped by NASA for moon boots,

But Dynacoil is practically the only
feature these two shoe designs have in
common. Right off the bat, the walking
shoe has a pronounced heel made of
solid rubber that gives the walker added
stability n rough terrain. It's built into
the sole and angled slightly forward to

- MID- FOOT SUPPORT

MOETURE WAFDR
PERMEABLE LIFFER

REFLECTOR

enhance “step-off.” The walking shoe
design also has a rounded and raised toe
which makes it easier to put your shoes
on. The function of running has helped
develop a design that differs in several
subtle but relevant ways. The running
shoe usually has a flat sole and is
engineered to accommodate the
curve of a runner's foot strike.

Side to side, or mediolateral,
control is crucially important ina
running shoe to control supina-
tion and pronation Foot-
work, page 71, Sept. '86), Rear-
foot control collars on running
shoes handle this motion.

Fast Fishermen
The concept is simple and allur-
ing. Develop a center-console
fishing boat that has the raked,
low-slung styling of a contempo-
rary sport boat. Invest it with
stainless-steel hardware, a
classy bow pulpit, large capacity
fish boxes and livewells, full-size
rod racks and a 100-gallon fuel
tank that brings the farthest can-
yons within easy reach.

The concept has become real-
ity at Donzi Marine, well kmown
for its sleek Z-series sport
boats. They've married the no-
holds-barred sex appeal and
speed of their sport line to utili-
tarian fishing machines. The
Donzi ZF-33 and ZF-23 “Vest
Pocket” Fishermen combine these ele-
ments nicely. The smaller boat, pictured
here, measures 22 ft. 11 in. on the
centerline and has a beam of 8 ft. 6 in.
Draft is a miserly 18 in., which will get
you onto the flats.

But the boat has enough of a pro-
nounced vee forward to handle the steep
chop of the Gulf Stream.

It's the intermingling of styles and
technologies that 1 find most intriguing,
though. Donzi has stretched beyond the
ordinary in melding the attributes of two
distinct hull forms. For more nforma-
tion, contact Donzi Marine, 7000 Bra-
denton Rd., P.O. Box 987, Tallevast,
FL 34270-0987.

Sporty styling enters offshore fishing In the Donzi ZF-23 "Vest Pocket™ Fisherman.
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LOOK WHAI YOU HAVE TO DO
TO IMPROVE ON AJOHN DEERE.

This is the new John speed drive lets youshifton  the full line of new John Deere
Deere Riding Mower. e go without clutching. Riding Mowers, or the name
And when we say new, — The of the dealer nearest you,

we're not just talk- < _—— steering
ing about its = systemis new,
looks. ; quick and re-
The power- pl:mt B sponsive,witha
isnew: A nine- Bevel-cut § 17-inch turnin
horsepower, high- "f o manentty  TAdius that's ight

displacement, over- lubricated forlong lfe enough for even
head valve engine thatnot  close timming.

only churns out more hnme-: There are even some new
under normal condi- . comfort features, like
tions, but also re- I padded footrests.

Eﬁ)ﬂdﬁ QUIC]{]}' to 1 B'th the emphabls, A tuming radius that’s

tough conditions _ as always, 1s on tight encugh for close triming.

like cutting thick : : performanceand please call us toll-free at 800-

grass or mowing durahilitj.r. 447-9126. (In Illinois, call

uphill. If'sthereason 800-322-6796.) Or you can
The transaxle W B why anew John writeto John Deere, Dept. 83,

isnew, withthe o 3hpoterhead valve engine Nyaora takes such a ‘ j‘~| s Moline, IL

froduces mare tovque for superh 2
‘ 61265.
expectonly inamuch larger  For more infor-

kind of beef youd  cutting and baggme long time to get old.
tractor. And our new variable- mation about NOTHING RUNS LIKE A DEERE’

| A0MM DEERT |




NEW/HOME

Touch-Sensitive Light

Once Touchtronic's signal wire
Is attached to the lamp’s shade
harp [above], the l[amp becomes
touch sensitive [right) and pro-
vides 3-level lighting.

Ai-'nu-:-h of your finger is
all it takes to turn on a
lamp  after installing  the
Touchtronic ight-control de-
viee (Model 6603, 5151, The
UL-listed control screws
into the bulb socket and
works with any lamp that's
at least partially made of
conductive material, Your
touch penerates an extreme-
ly small electronic signal
thut tells an electronic

switeh to close and  send
power to the lamp bulb, Any
conduetive material on the
lamp—hase, finial or body

5 touch sensitive, It pro-
vides 3-level lighting at 10,
) and 100 percent bright-
ne=sg, A fourth touch turns
off lamp. It's sold at hord-
ware stores, lighting show-
rooms and home centers
Write Westek, T100 Convoy
Court, san Diega, CA 92111,

Computer color
matching system

Getting the precise paint col-
or ;‘.'l'l'll 'ﬁ'HIIl Can Irl'l.' AeCaIm-
plished in seconds with this
new  computerized  color
matehing system by Benja-
min Mooare, At no eost, bring
in a color sample that's at
least Vi in. sq. and the sys-
tem can mateh it for you on
the spot. The heart of the
_-_'.':-'|,l'r'|'| 2 il 1'-|||-I‘;-]-t*q:'l'-rphu-
tometer, o lipht-reading de-

Jamin

vice that analyzes the sam
ple, The system's computer
will print out a formula to
match the sample with Ben-
Mowre Elhil!ﬂr‘. The
dedler mixes the paint based
on the formula. The custom-
er can take the formula to
any Moore desler for mixing.
About 200 dealers nation-
wide offer the service. For
more  information, write
Benjamin Moore, Computer
Color Matehing, Montvale,
M (7645,

This computerized color matching system will analyze a color san'ipll:
and, in seconds, produce a paint formula to match it

Touchup

paint pumps

The next time you have a
small touchup job, you won't
have to rench for o can of

winn] filler, paint ar spackle

iff wou use this trio of touchup
pumpe. Each holds about 4
ounces of material and is de-
.‘-IL'rIl'l] rlir!' II.:.ljl'l"L illill. l‘.'i:‘-_'n.'
repairs to wallboard, painted
The wall
fix wndd wood-fix pumps come
vacunm-sealed and prefilled
with acrviie hitex compound
The homeowner flls  the

surfuces or wood

paint pump with the latex
paint or stain needed for re-
tourhing. All three are dis-
I:ll.thhEi'. Priint .lFlp|i|-|] with
the paint-pump tack dries in
ahout hall an hour, the
spackle in 15 minutes, and
the wood filler i about 1
hour. The pumps work on a
pistan mechanism and can be

used on horizontal or vertical
surfuces, Press forward and
apply the material in even
atrokes, Thu,- pumps  cost
about $4.50 cach, Tht*}"!'l'
sold at hardware stores and
home centers. For more in-
formation, contact Wagner,
1770 Fernbrook Lane, Min-
neapolis, MN 55441. M

This trio of touchup pumps i3
designed to take the bother out
of small-scale repair jobs.

Fill the paint pump with the
color of latex paint or stain
needed for the touchup at hand.

Apply spackle
the mess of putty knives and

cans with the wall-fix pump.

without = The acrylic latex compound in
the wood-fix pump can be
stained after it's dried.
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Electronics

s personal |
' omputers |’
used in the home
| continue to drop in
| price, their mobile
kin—the laptop
PCs—are provid-
ing more hang-for-
the-buck in a tota-
ble package. Now
NEC, which im-
pressed the travel-

MultiSpeed and, at this writ-

| ing, it's the fastest portable
money can buy.

The laptop weighs in at 12

pounds, mcluding its rechar-

| geable, 4-to-6 hour NiCd bat-

tery. The unit measures 1 ft.

sq. x 3 . high, and carries a

suggested retal price of
| 81995,

At that price, what you see
is an important part of what
yvou get. The MultiSpeed's
monitor screen employs su-
pertwist liquid-crystal display
technology, which provides
higher contrast and, there-
fore, greater wisibility than
canventional LCDs. The 80-
character by 25-line display is
detachable, so you can hook
up a regular l:athude-ray tube
monitor when you're working
at home. Another external ap-
pointment worth noting is the
85-key, full-functon key-
board. There are no dual-pur-
pose keys to tax your memory
and patience, as with other
portables.

BY STEPHEN A. BOOTH

Upward Mobility

grams.

=

Muitispeed computer has bullt-in software.

Now, what does Mult-
Speed have under the hood?

To begin with, there's
NEC's proprietary V-30 pro-
cessor, which is responsible
for the laptop's name. The
superfast chip will process in-
formation at either 4.77 mega-
hertz or 9.54 megahertz, NEC
claims that's twice the speed
of the 8088 processor in [BM's
XT computer.

MultiSpeed's operating sys-
tem is the new M5-DOS 3.2—
though it's compatible with
earlier versions of MS-DOS, It
boasts twin 3.5-in. floppy disk
drives, and 640 kilobytes of
random access Memaory coime
standard. In competing PCs,
that much RAM would be

an option.
In addition to the free
RAM, MultiSpeed spots
you to B5I1ZK of
ROM-—read-only
memory—in which
resides the com-
puter's five bullt-in
software pro-
These in-

clude Outliner, Notepad,
Filer, Dialer and Telcom.
The first two are particularly

comuction
with a word-processing pro-
gram, can be called up at any
time to help you organize ideas
as you write a long piece.
Notepad will perform many of
the editing chores that a sepa-

rate word-processing program |

might, such as deleting words,

adding them or swapping |

whole paragraphs. That ain't
all: The program includes a
20,000-word dictionary, too.
As for Dialer and Telcom, they
let you make the most of Mul-
tSpeed's optional telephone
modem, for communicating
with other computers or data-
bases.

On the home
MI [ I |

Way back in October, we out-
lined the pricing wars in IBM-
compatible home computers
(Target: Big Blue, page 80).
The following month we re-
ported on the under-$1000,
PC-compatible Blue Chip from
Korea's Hyundai (Electron-
ics, page 46). Now, Hong
Kong's Bondwell Computer
(HQY'd here in Fremont, Cali-
formia) has entered the fray
with a $499 clone. And Baby
Blue, another California im-
porter, slides in under the wire
with a $399 compatible. At
those prices, neither comes
with a monitor.

The Bondwell X'Press 16
comes with a smgle 5%-in.
floppy disk drive and 256K of
random access memory (ex-
pandable to 640K). The com-
pany says a twin disk drive
version will follow. When con-

lulﬂllum-~
EETTEE -‘I_-.J Eﬁﬁ E[E

Bondwell X'Press 16 & a 5499 [BM clone.

T-160 from BASF: Finally, an B-
hour videotape avallable in true
production quantities.

nected to a separately pur-
chased color monitor, X'Press
16's video display processor
will deliver 16 colors and 512
by 212 pmels of resolution.
This, plus three channels of
sound (eight octaves each)
make the computer swtable
for game-playing between
bouts of work.

Baby Blue, from Oakland,
California, also sports a single
dlskdnveardzﬁﬁﬂdﬂﬁm
onboard, but the memory can
be expanded to 1 megabyte
(1000 kiobytes). Its video
processor will vield 640 by 200
pixels of resolution when cou-
pled to a monitor of your
choosing.

Stay tuned for more news
from the bargain basement.
Home computers in "B7 wil
make a joke of the price-slide
VCRs experienced in 1985.

Tape talk
Ever notice how broadecast TV
movies run two hours and 10
minutes? Or how those wildlife
documentaries on public tele-
vision never quite begin or end
when the TV guide
says they will? And what hap-
pens when the basketball
game goes into overtime?

If you record TV shows
with your VCR for later view-

{Plense turn fo page 57)
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Only NRI teaches you to service all computers
as you build your own fully IBM;

compatible microcomputer

With computers firmly established in
offices—and more and more new
applications being developed for every
facet of business—the demand for

trained computer service technicians
surges forward. The Department of
Labor estimates that computer service
jobs will actually double in the next ten
vears—a faster growth rate thon for any
other occupation.
Tbtal systems training
No computer stands alone. .
it's part of a total system. And if
you want to learn to service and repair
computers, you have to understand
computer systems, Only NRI includes a
powerful computer system as part of
:.w uﬂining‘ cﬂl‘]tﬂrﬂi H.'I_"D'l_'ﬂ',ld [.]_'E NEW, Your NRI lofal systems training ncludes ;!II 1]
fully IBM-compatible Sanyo 880 Series Foununction cigel trciyeter itk el awu (gl eBuEHon
computer. s~ g TAoNd o e sl
Aspart ofyour training youll i [ I
this highly rated, 16-bit, IBM-compatible RAM + Bundied software including GW BASIC. MS DOS,
me_uw SFStEﬂL Yl:lu'ﬂ ESSEIII'JIE WordSkas, CaicStar » Reference manuals, schamatics,
Sanyo's “intelligent” keyboard, gy
install the power supply and disk m',.',‘, i S
drivGandinkerrien the ligh Rssoversion  Send for I0Wkpage free catalog
resolution monitor. The 880 You'l install and Send the coupon today for NRI's 100-
Computer has two operating e ari page, full-color catalog, with all the facts
speeds: standard [BM speed e about at-home computer training. Read
of 4.77T MHz and a remarkable step directions detailed descriptions of each lesson,
turbo speed of 8 MHz. It's con- each experiment you perform. See each

fidence-building, real-world
experience that includes training %

piece of hands-on equipment you'll wark
with and keep. And check out NRI

part of your
training. You even

in programming, circuit design get some of the training in other high-tech fields such

and peripheral maintenance. most popular software, including WordStar,  as Robotics, Data Communications,

No : CalcStar, GW Basic and MS DOS. TViAudio/ Video Servicing, and more.

experience necessary—

NRI builds it in SEND COUPON TODAY FOR FREE NRI CATALOG!

Even if you've never had any previous R ——

training in electronics, you can succeed. | APAPRAT scoos T

wib R eing Yo s il | e, T o

basics, then rapidly build on them to I V'R O you fomomT: ] pvince v

master such concepts as d-lgl'mj logic, I ¥ CHECK ONE FREE CATALOG ONLY [ indusirial Electronics T ir Conditioning, Maating, &

microprocessor esign, andomputer | ¥ e e T T

memory. You'll build and test advanced | L Tvikaetin/Vides Senvicing [ Taitghore Servicing [ Bullding Canstruction I

electronic circuits using theexclusive | s st conr [ e Y O |

H-R{ Dimm I.lﬂh"‘. pmeﬂEi[ﬂ:lﬂidigitﬂl ] Oais Communicaiions [ Elscircians | Bopkasaping & Accowniing

multimeter, and logic probe. Like your | - |

computer, they're all yours to keep as ' — I
| CriyBieiaTip 1h4-0a7y

Agcradiied by the Melional Homa Skody Courcil



And you'll know you've made the right choice. It's a
decision that says you know quality when you see
it. And it says you know the pure feeling of power
to do whatever your land demands. A feeling that
says the special time you call your own is now
more productive and more rewarding. The small
chores and the heavy hauling all go easier with
YANMAR's full featured line of diesel tractors
...tractors that sel standards that endure.

YANMAR is the right choice...the value cholce
...the choice of experience that you can /
experience, See them at your YANMAR Dealer

e | lr—'.‘:';:;
N /
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gt .
iy E ‘: -
:'ltk_"":_ 11_ .
5 ' -

”,

%\ " - : '
J/ ;

Shown: YM187TD—18 HP

4 whee! drive. Choose from
B series, 14 0o 33 HP

{Turf tires and front PTO
are optional.)

| '.‘:.wf' . .;J.'
A WORLD LEADER IN TECHNOLOGY AND INNOVATIVE PRODUCT DESIGN

YANMAR TRACTOR (U.S.A.), INC.
2060 South Carboy
Mt. Prospect, IL 60056
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play, 6-hour mode. But then you're stuck
with the grainy picture and low-fi sound
endemic to slow recording.

Take heart, time shifters: Bedford,
Massachusetts-based BASF is hitting the
market with T-160 cassettes. That's two
hours and 40 minutes of recording time,
or eight hours in EF.

T-160s aren't new. In fact, makers of
VHS VCRs always tout their machines for
“gight hours recording.” But how often
have vou actually seen, and been able to
buy, a T-160 cassette? Not often, Il bet.
Most tape manufacturers don't offer
them, and generally only video specialty
retallers carry them.

BASF says it has cranked up the tape
plant for full-scale production of T-160s,
so now you're likely to see them in mass-
merchandisers as well as video boutiques.
The company's experience in thin-film
technology—such as that used in produc-
ing the first 2-hour high-fidelity audio
tape—enahles it to offer 160-minute vid-
eotapes in true production quantities, At
last, the VHS format might fulfill its “8-
hour” promise. And you won't be forced
to read about what happened in the
bottom of the ninth mning.

Digital countdown

Looks as though digital audio cassette
recorders will finally amrive on these
shores this year. As reported last Decem-
ber (Electronics, page 16) these DAT
decks (for Digital Audio Tape) are ready
to hit the assembly lnes m Japan, but
political considerations had  postponed
their introduction. Namely, the recorded
music industry fears that the machines
will be used to make wvirtually perfect
copies of compact discs.

To prevent such copying, the record
mdustry had demanded that hi-fi manufac-
turers build an anticopying chip into DAT
decks. Presumably, such a chip would
shut down the deck should the user try to
dub a CD, but permit the taping of other
musical sources. Well, the Electronics
Industries Assn. of Japan has politely
declined the record industry’s suggestion,
and DAT decks will go on sale n Japan this
spring. You can expect to find them in
your local hi-fi store this coming Christ-
mas for about $1000. Autosound models
will follow. But it's also unfikely that
record companies will produce DAT mu-
sic cassettes for some time.

Pig in a poke?

Remember satellite 'I"'v"" Remember

To watch them today, you need to buy
a descrambler and vou have to pay for the
programs, just as cable TV subscribers

POPULAR MECHANICS » AMARCH 1587

must pay.

Reportedly, some overseas operations
are selling “black-box” devices which,
they claim, enable satellite TV owners
with descramblers to receive the pro-
gramming without payment.

The way scrambling normally works,
the programmer “addresses” your de-
scrambler remotely. If your payment’s
overdue, the plug gets pulled and you pet
hash for reception.

According to General Instrument,
whose VideoCipher 11 is the system pro-
grammers use to scramble and descram-
ble, these black boxes can be a nipoff. The
company claims that in some cases, the
devices are “outnght frauds.” In other
cases, General Instrument says it can

defeat the black boxes by using security
measures built nto the VideoCipher I
system. The bottom line is this: If you buy
adevice to beat the scrambling vou might
wind up with egg on your face.

Sure, General Instrument’s warming
can appear self-serving. And it's your
business if vou want to pay cash for a
bridge. Just be apprised that the federal
rap for receiving stolen signals is $1000
plus six months i the license-plate fac-
tory. Making or selling the devices rates
£50, 000 and two years—which is why the
devices come from over the border,
Obwviously, you won't get much sympathy
from the authorities if vou can't get the
black-box vendor to make good on a
warranty. ™

Shock Absorbars.

road contral, or

feel 3t a price you won't.

THE DEPENDABI.ES

Sharp tums or gentle turns; big bumps or little bumps; you can depend
on KYB Gas Shocks to take them all in stride. ..
So join the demanding drivers in over 60 countries who depend on the
auick response, exceptional control and world renownad quality of KYB

You'll drive with more confidence! You'll find driving is more fun!

Just choose the shock thal's right lor you:
« KYB Gas-a-just—the high-pressure gas shocks lor unsurpassed

* KYB'GR-2—the low-pressure gas shocks lor riding comfort you can
-Bven in @ compact or mid-gsize car

ASHK
FOR THE
DEPENDABLES
—FROM

| < [
|
KYE CORPORATION
OF AMERICA
901 Cak Creak Driva
Lomard. IL G048

PIONEERS IN
GAS SHOCK TECHNOLOGY

mile after mile after mile.




Thinner

. spinner ratchet

Thas little beauty takes the art
of ratcheting to the bare mini-
mum. By leaving the metal
shrouding off the pear teeth,
the dmmeter = reduced and
you can spin on loose fasten-
ers with vyour thumb. That

means the usual thumbwheel |

can be left off, reducing the

This one’s
small all over
for use in
close quarters.

bsts for 333.95; the Ye-m. for
523,45, For more information,

height above the socket. Full | contact Wright Tool, 1 Wright

length handle turms the stub-
bom ones, The “4-n. model

Extra lighter socket mounts unobtrusively under dashboard.

Gu'. too many 12-volt ac- |
cessores! Or miaybe you

have something plugged n
that vourd rather not adver
tse, such as a4 remote radar
detector or charger for your
handie-talkie, You can add an
extra cigaret lighter,

which |

viou can mount under the dash
and out of sight. [t's also handy
for European cars with those
different-stzed lghiers, The
Bghter is $5.95 in auto parts
stores and from Casco Prod
ucts, 512 Hancock, Brdee-
port, CT 06605

Garage

wall saver

[f vour garage wall suffers ev-

ery ume vou Iry [0 ease Vour

full-swe car nto a compact-

garage, then Car-Stop

might be able to help.
Adjustable rods keep the

beveled wheel chocks proper-

Iy spaced from the wall, and a

SIFL

wall target supphed with the |
kit helps keep vou ahgmed with |

the center of the parkng
space, It's easily adustable
without tools and costs $15.
It's avalsble from Car-Stop,
875 Washington Rd.. MeMur-
ray, PA 15317

Mo more holes in the garage
will from parking by Brallle.

Magnetic
nut holder
Murphy's  law

savs that a

dropped mut invarably fills un-
der the exact center of the car,

unbess yvou can't find it at all.
NutHolder clips to either box
o open-end wrenches from 5
to %, ., 10 to 19 mm. It lets
you start nuts with only two
hands mstead of three, and
disassemble without usmg a
broom to pick up parts. It's
$2.50 in stores or from Ran-
dom  Industnes, P.O. Box
2062, LaMesa CA, 92M1.

Mo more chewing gum to hold
nuts in weird places.

Place, Barberton, OH 44203
1-B00-32]-2602,

High-tech version of the old test light checks voltage and resistance.

Pocket voltmeter [ ol stuf, but s also sutable for

If you can fondly remember
troubleshoating  automotive
electrical systems with noth-
mg more than a 12-volt test
hight, mavhe Snap-Un's
MT135 mini-meter will make
vou feel at home again.
There's a voltage and resis-
tance scale for tesung the usu-

computer-controlled electron-
ic fuel injection, digtal nstru-
ments,  electro-lumimescent
panels, and other applications
requiring a high ohms/volt rat-
mg or a hgh voltage scile.
Resistance scale reads up o 2
mepolms. [ts $8(0 from Snap-
O tonl denlers.

Tach ‘er up
Maonitoring performance is m-
portant to the health and econ-
nmy of your car or trock.
VID’s transistorized tachom-
eters can be used
with 4-, 6- and &-
cvlinder  engnes.
They're available in .
24 cin. and 3Y-in.
da. and GO0 and
TO00-rpm cabbra- i
mpm calbrs E
\

A good tachometer
can improve both
economy and per-
formance.

!
-

o

tions. [Mumination is availahle
it white, green or red-ormge.
The tachs cost %85 to 100
from VDO Instruments, P.0.
Box 2897, Winchester, VA.PM
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Save Gas, Save Engme with “POLY”

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret is “Poly”

“Poly" is short for polytetrafluoroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one quant of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating temperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved It True!

Slick 50 has been thoroughly tested in in-
dependent laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
*“Slick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

One of the country's most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence, ““We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the results of their
one year testing of Slick 50. “*We can indeed
say scicntifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 500

The Federal Aviation Administration has
fully accepted a similar product for aircrafi—
Slick 50 Aircraft Piston Engine Treatment
(FEA.R. #3349). This FAA endurance test
simulated 1400 hours of engine use,

The power technology laboratory at a
leading southwestern university stated,
“Blick 50 does increase horsepower and
decrenses fuel consumption in tests done at
the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months Later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour, The
water temperature never rose and the en-
gines sustained no apparent damage.

US. QUART/.946

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical , send $2.00 to cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

It's Easy to Treat Your Engine

A few minutes before oil and filier change,
add the engine flush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operaies, the oil carries the “paoly” between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
li's permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, 6 and
8-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
hased oils and all synthetics compatible with
petroleun-based oils with the exception of
graphite oils. However, once an engine is
treated, you can go back to a graphite type
if desired.

4 Ways Slick 50 Saves You Money
Your actual percentages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

I. Increase mileage

2. Increase horsepower (small economy
cars and large RV's really need this)

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first started before the oil
begins to circulate. Slick 50 can eliminate
this problem for less than the cost of two
tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer's enging warranty re-
quirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked.

Profit from Salling
Slick 50 Yourselt

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier o
sell than many other products. Free dealer-
ship information is sent upon request.

Far purchase or further information
call toll-free 1-800-525-8624, ext. 3 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PM387,
San Marcos, California 92069,

Yes, | want to Improve my car's performance

and sava my anging — rush ma risk free

[] One Slick 50 at $3895 + $4.00 shipping
and handling. Cak Residents add & Sales Tax

] Give ma free shipping and handling for my
order of 2 or more at $39.95 each.

[ Check [COD [ Visa/MasterCard
Card #&
Exp. Date
Mame
(N St 3cresa T posas T DS Gy
City State____ Zip

e
Progressive Energy Corporation

255 South Bent Avenuae, ¥B-1, Depl. Ph3AT
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-8824.
IN CALIFORNIA, TOLL FREE 1-800-213-8558.

SERAT Pragressive Enengy Corp



Machinist's Mini-Lathe

MOTOR AND
SPEED CONTROL

TAILSTOCK
SMNDLE

TAILSTOCK

HAMNDWHEEL

HAMDM/MHEEL  pejuy

SLIDE

Compact precision lathe is designed for home machinists and mode!
makers. It's shown with all of its major parts identified.

herline's 3-in, benchtop

metalworking lathe of- |
fers full-size performance in
i pint-size package.

The Model 4000 weighs |
anly 20 pounds and measures
tin. high x 7% in. wide x 18 |
in. long, It's powered by a
L/5-hp, 115-volt motor. The
tool measures 8 in. between
centers anid has a cross slide
travel of 2% in. Standard

equipment includes an elec-
tronic speed controller, face-
plate, lathe dogs, dead cen-
ters, hex keyvs, toolpost and
cutting tool, Use the lathe to
turn, drill, eut threads and
perform other metalworking

paid from Sherline Products
Ine., 170 Navajo St., San
Marens, CA 92064,

Power-feed drum sander

This 26-in.-wide drum sand-
er ($1589, plus shipping) is
designed for finish-sanding
or light dimensioning of
hard-to-plane  woods  like
curly maple and burls. The 6-
in.-dia. drum aceepts
40- to 320-grit sandpa-
per. The coarser grit
paper can remove i
maximum of 1/64 in. of
stock in a single pass, |

The 400-pound ma- |
chine has a high-
torque, S-hp, 220-vaolt
motor. The drum spins
at 800 rpm while lum-
ber is fed at a constant
rate of 11 feet per min-
ute to prodoce a
smooth, umform sur-
face free of low spots,
The tool measures 24 mhis automatic-feed é-In.-dla. drum sand-
in. deep x 42 in. wide X er can surface boards up to 26 in. wide at
42 in, high. a rate of about 11 feet per minute.

A 12-in.-wide drum sander
(8725, plus shipping) is also
available. For more informi-
tion, contact Woodmaster

City, MO 64108,

NEW/ WORKSHOP

Power tool

speed control

The wvariable-speed control

[ allows you Lo set the speed of

single-speed tools to mateh
the job at hand. Plug the tool
into the control and plug the
control into an electrical out-
let. Dial to the desired speed

| and go to work—you don't

Jjobs at speeds from 200 to |
2000 rpm. It costs 3320 post- |

have to adjust trigger pres-
sure to maintain  desived
speed. Models for 10-amp
($45.25) and H-amp motors
(£34.75) are gold hy Sporty's
Tool Shop, Clermont Air-
port, Batavia, OH 45103.

Add the convenlence of wari-
able speed to power hand tools
with this plug-in control unit.

Quick-action
ladder vise

M tpﬂng-lﬁjm of the
ladder vise open to about 1'% in.
to grip work securely.

This unique, fast-acting vise

| ($48) attaches to a ladder for

Tools Inc., 2008 Oak, Kansas |

the convenient clamping of
workpieces,

The spring-loaded jaws
can grip an object up to 1'% |
in. thick. The jaws are made |
of Yi-in-thick cold-rolled |
steel, The vise body is made

| OH 44691.

Vise holds conduit, PVC pipe
and 2-by stock. it can be mount-
ed to a bench or tool car.

if 18-gauge sheet steel.
The Bauer ladder vise is
gold through industrial dis-
tributors. Contact  Bauer
Ladder Corp., Box 165, 1505
Euast Bowman St., Wooster,

Wrench replacement parts

Don't throw out that
old, worn pipe wrench.
Now you can breathe
new life into it with |
replacement parts, |
CMI Tools Group,
CMI Engineering, |
Box 5339, Orchard
Lake, MI 48033, sells
the high-alloy steel
parts in a variety of
sizes, Prices range |
from &3 for a 6-in. hook
jaw to 1 for an 8-in,
adjusting nut. The re- |
placement parts are
sold by industrial dis- Ps
tributors. ™

Jaws,
springs and adjusting nuts, are available
for & through 36-in. size wrenches.

&0
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HINTS
FROM
READERS

Shovel foot pads

Theugh most modern shovels have foot
pads, many older ones don't. Because
they don't, they are uncomiortable to
use, To remedy this, vou can make the
Pad-w and attach them to the shovel with
Ae-in. rivets. Use a scrap piece of steel
about ' in. thick x 1% m, wide x 9 in.
long. Mark the strip's center and cut it in
half. Bend each piece along the center
line hy clamping it in a vise and folding it
with a pair of pliers, or cold form it witha
hammer. Curve each strip to suit the
blade of the shovel. It may be necessary
to cut a short slot in the pad's corner,
near the shovel handle, to do ths,
Finally, vou should deburr each pad and

peen the rivets on an anvil.
Walter E. Burton

Wire brush fix

The bristles on the front of a wire brush
usually wear out first, reducing its effec-

tiveness. Because of this, it doesn't
have the bite it used to. Don't throw it
away, restore its usefulness by cutting
off the worn end with a hacksaw.
—Ralph 5. Wilkes
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f pous're m friend of lack Daniels wheshey, rane 4 glis of twa

' ON JACK DANIEL'S BIRTHDAY most folks

like to bake a cake.

Some of our employees gacher
2%~ in the office Mr. Jack builc
B when he started our distillery
% in 1866. And down at
Mary Bobo's boarding House,

Margaret Tolley has chocolate
— « cake for everyone at =

her table that day. No, we never serve | ;

 Jack Daniel's Whiskey on these occasions.

 (Lynchburg, you see, is dry.) But we

' hope the law is more lenient where

' you work or live. And that, come

March 25th, you'll find time to

raise a glass or two.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennessee Whishey=B0-90 Proof=Distilled and Bottled by lack Daniel Distillery
Lem Motlow, Proprietor. Route |, Lynchbusg (Pop. 3610, Tennessee 37352
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THRILLS

PM drives the two fastest cars made in America:
Chevrolet’s Callaway Corvette and Buick’'s Regal GNX.

BY MIKE ALLEN, Assistant Auto Editor

he sequentially fuel-
I injected, turbo-
charged, intercooled

Vi engine whines loudly,
held back by massive dise
brakes, the dual exhaust
pipes bellowing their pro-
test. The yellow lights of the
starting line Christmas tree
tick down toward the green.
Every musele in vour body
iz tensed, your concentra-
tion at the max, waiting

for the last yvellow.

This is it. The moment of
truth in any car test. This is
where the musclecars shake
themselves loose from the
wimpmobiles of the world.
The guarter-mile accelera-
tion test.

Finally, the last vellow
light ticks on, and there it
is—the green light. You
mash down your right foot
and you feel all the pent-up
torque of the engine sudden-

Fender flares accentuate athletic stance and steamroller tires.

ly released. The huge rear
tires spin and screech for a
tortured moment, then they
dig and grip. You're crushed
back into your bucket seat,
your eyelids peeled back
against the Gz of accelera-
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tion your body is feeling,
Still, you keep your right
foot planted through the
carpeting.

The black car accelerates
straight and true. Second
gear comes up right at the

redline on the tach and the
shift is swift and solid. The
engine whines its way up
through second gear, the
exhaust note rising steadily
with the rpm of the engine.
Third gear socks in, and
you're still planted back into
the seat, your spine com-
pressed into the upholstery,
The finish line comes up
quickly on you and you're on
the brakes, easily, steadily,
letting the brakes and en-
gine work together to pull
you down to a safe exit
speed.

This entire sequence of
events has taken just over
13 seconds in total—13.40
seconds to be precise. And
vour speed as you crossed
the finish line was 104 mph,
say the electronic timing de-
vices.

Substitute a traffic light
for the Christmas tree, and

63



Boost gauge on Callaway |inset, above right), calibrated in inches of
mercury, reads an even 50 at full boost. Callaway badge |above)
MACA ducts in hood (middie), huge exhaust tips are only external
tipoff of Corvette’s extras. Callamway uses as many stock Chewy fuel
injection parts as possible right). but adds turbos, intercooclers.
additional fuel injectors seen at front of plénum and computer (o run
them, and extra oil scavenge pump for turbo sumps.

a publie street for the drag-

Lirely it tablean. But
an entirely relatable one,
Who among us can honestly
g2y they hay nehed
open the throttle away from
a stoplight “just to see™ how
Lhe car feels? Or even, per-
i=h the thought, to see if
yuur car can take the car
sitting next to you ut the
light? We idon’ ik there's
an American man alive in
olntey who can 2ay
he's never committed such
wn aet
And for you, that man,
Dietroit 1s once again prie-
ducing high-performuance
automobiles, i
; i them on
VO A |-||._|l-.:l s

simply because Ameri-




The Regal GNX's fender wvents are reminiscent of the Familiar
portholes of ald, used on countless Buitks making them one of the
maost easily spotted cars on the road. Plastic fender flares cover fat
Goodyear Gatorbacks. Abowve, GNX's dash carries a full complement
of Stewart-Warner gauges which are mounted into a panel that s
unigue to the car. The single turbo left, uses a new high
efficiency intercooler and blueprinted cylinder heads,
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ting out most musclecars
even of the haleyon days of
the late 005 And the beau-
tiful part is, as they're put-
ting the "6l musclecars on
the trailer, they're capable
of dloing it while delivering
15 to 20 mpyr and handling
that would have been un-
heard of in a race care 10
Years ago.

The subject of this report
is the current zenith of high-
performance cars, In fact,
they are the two fastest
American cars you can buy.
Both are capable of hair-
raising performance. Yet
each iz an entirely different
animal, One is an unabashed
Z-sealer sports car: the
Chevrolet Corvette with the
B2ZK Callaway option, The
other iz a 5-seater 2-door
eoupe called the Buick
Regal GNX.

Both cars can turn in
quarter-mile times in the
low 13z, at speeds well
above 100 mph, something
no other domestic cars are
capable of doing,

The Buick has a 8, 8-liter
single-turbo V&, massaged
by MeLaren Engines and
sporting a single Garrett
turbocharger with a new ce-
ramic exhaust impeller. The
Corvette uses a 350-cu.-in,
V& built by Connecticut-
based Callaway Engineer-
ing Corp. and installed on
special order from selected
Chevrolet dealers.

We recently had a unigue
opportunity to drive these
two very different cars back
to back. The GNX was the
engineering prototype for a
proposed limited edition of
“less then 500." Chevrolet
Public Relations pried a
Callaway Corvette loose
from one of the engineers on
the project. With a gagyle of

b

Buick engineers in tow, we
spent a freezimg cold day
putting both cars through
their paces at Milan Drag-
way in Milan, Michigan, Be-
cause of the cold weather,
the elapsed times weren't
representative of either
car's potential,

In spite of lengthy, smoky
burnouts to warm up the
tires and make them sticky,
there simply wasn't enough
traction for full-throttle
passes, But the trap speeds
were certainly impressive,

Lhat the engine could ever
have been considered

peaky. The official numbers
for the GN and GNX are the
same. Don't you believe it
One Buick engineer told us
that the GNX version actu-
ally puts out 300 hp, but this
is unofficial.

To achieve this, the turbo
seroll housings are larger,
andd the turbo exhavst im-
peller is now molded ceram-
ie rather than steel. The
lighter weight, combined
with a low drag seal, allows

Twin MACA ducts feed directly to twin intercoolers.

at more than 105 mph.

The Buick Regal Gramd
National has gleaned a repu-
tation for itself in the last
few years as being outra-
geously fast. I1t's been com-
mon practice in years past
to claim very conservative
numbers for the Grand Na-
tional engine—245 hp and
356 1b.-ft. of torque. From
the start, it's been faster
than those numbers would
lead you (or your insurance
carrier) to believe. Of the
limited-edition GNX, Buick
and MeLaren say only that
they've filled out the torque
curve below the peak. Not

the turbo to spool up to its
full 15 psi of boost as fast as
the older, smaller turbo.
MeLaren Engines blueprints
evlinder heads to be in-
stalled to ensure that all to-
lerances are stacked to pro-
duce maximum power, while
American Sunroof does the
body and =uspension mods,
To keep all this nonexis-
tent extra horsepower on
the ground, Buick has done
considerable revamping of
the rear suspension. To con-
trol rear axle vertical move-
ment, the upper control
arms have been replaced
with a single central ladder-

bar-style longitudinal arm.
A Panhard rod provides lat-
eral control. Tires are Good-
year Eagle GTs,

245/ H0VR16 on the front end
and 255/50VR 168 on the
rear. All four wheels are 8
in. wide. A standard Regal
Grand National, by compari-
=on, rides on 215/656H 15
tires on T-in.-witde wheels.
ARC adds fender flares as
well, giving the car an ath-
letic appearance to match
the enormous tires.

The instrument panel, in
keeping with the no-non-
sense character of the car,
has a full complement of
Stewart-Warner analog
gauges with real dials and
pointers, Very purposeful
looking.

If you can still find a Re-
gal GNX by our publication
date, it should be selling for
about $25,000,

The Callaway Corvette
uses two smaller IHI turbos
and a pair of intercoolers fed
by NACA duets distinetive-
ly set into the hood. Maxi-
mum bonst is 10 pei
Callaway builds up entire
engines from 4-bolt main
bearing blocks, forged
eranks and forged Cosworth
7.5-to-1 pistons, Rated
horsepower is 345, torque is
465 Ib.-ft.

But again, those numbers
should be taken with a very
large grain of zalt, Very lit-
tle of the Corvette needed
upgrading to handle the
power delivered by the spe-
cially modified hand-built
Engine,

In the Callaway Corvette,
every trip to the car wash or
even the library becomes
show-and-tell. Every car
freak, it seems, recopnizes
the Callaway from a block

(P lease tury to poage 115)
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—PM OWNERS REPORT —

Chrysler LeBaron GTS
and Dodge Lancer

After driving 1,177,047 miles, 40 percent of owners reported mechanical trouble,
but 85 percent would buy another and 58 percent rate workmanship excellent.

BY MICHAEL LAMM. Contributing Editor

tell ya that Chrysler engineered

these cars [the H-car sport sedans|
to outperform Earope's best.” And in a
lot of important ways the LeBaron GTS
and Dodge Lancer manage to do that.
In price, for example: Chrysler's H-
cars cost roughly half as much as the
Audi H000S, BMW 325 and the baby
Mercedes-Benz 190E,

European cars have a reputation for
good handling, but so do Chrysler's H-
cars. Nearly 45 percent of the owners
we surveyed ranked handling as the
Lancer/GTS's best liked fea-
ture. A few drivers, howev-
er, apparently ended up with
a suspension setup that did
not suit them,

To make the LeBaron
GTS and Lancer competitive
in the area of handling,
Chrysler offers three levels
of suspension for each car,
First, there's the Road
Touring (stundard) suspen-
sion. Next comes a Sport

Ir: the wards of Lee Iacocea, “1 gotta

tighter strut and shock valving, higher
spring rates, restricted suspension
travel, more steering feedback, plus
front and rear sway bars. Finally,
there's the all-out Sport Handling 11
ensemble, which adds 15-in. alloy
wheels and  Goodyvear Eaple GT
P2050YV RS tires.

This tap combination gives an utterly
sensational €), B luteral acceleration.

It does this, though, at the expenze of

suspension compliance and softness.
Not that either Sport Handling pack-
age is bad; they're just not what the

Handling package that adids
14-in. alloy wheels plus

POPULAR MECHANICS ®» MARCH 1987

though a Michigan owner felt:

Coming or galng, mast buyers said the H-cars had classy styling,

average, traditional Dodge/Chrysler
hu_'l.'ur expects. S, we ot & few re-
sponses like the following:

“Ride feels very firm," noted a re
tired Texas e nginm'!ing splesman. “l
prefer a «uh:t suspension; less like a
sports car.” A North Caroling USAF
eolonel: “Excellent ride on the Inter-
states but guite bumpy on secondary
roads.” And a Louisiana physician: “1
like the =tiff ride generally, but it does
et busy on bad roads and potholes,.”

These owners probably boupht their
perhaps without even realizing
it—not with the standard
Road Touring suspension
but with one of the Sport
Hamlling packages. Actual-
Iy, only 8 percent of our own
ers compliained of ride harsh-
ness specifically. We heard o
lot more comments like this
one from a Michigan corpo-
rate wvice president: “The
only way to buy the Lancer
or LeBaron GTS, in my opin-
ion, 18 with the turbo and the
Spiort ILmdhm: Il package.

CArs

“There should be mud Maps.” Plegse furi I pogge 1310)
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The photographs above illustrate techniques that
yield interesting wildlife images. From top: The
mountain goat seems expressive because the foous
of the portralt is the subject's eyes. To freeze
action, swch as the flamingo taking wing. use fast
films. These let you use faster. motion-stopping
shutter speeds with telephoto lerses, Finally, a
zoom lems proves it versatility by capturing a
tight, frame-filling portrait of a bighom sheep or a
full-length profile—both from the same position.

o wudnfe’ wun'rpus"é'

to bring ‘'em home alive on film or videotape...
BY CARL CAIATI

he best trophy—when yon hunt wildlife with a camera
—is a perfect image of the subject, mounted on yourwall,
You can’t pose camera-shy creatures to capture them on
film or videotape. To them, vou're one of the paparazzi. This
mikes nature one of the most challenging subjects for creative
photography, and one of the most satisfying,

The element of risk is present, too. Not necessarily to life
and limb, but the risk that comes from shooting on the run. You
must plan carefully beforehand. You have to know your
equipment, and know the technigques that must be employed in

alﬁ';n yotihave ' ~

_4"
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a split second to help you capture the
unpredictable, Additionally, you must
know the habits—and try to anticipate
the behavior—of the birds and animals
you're stalking.

Cameras

For serious wildlife photography, a
simple point-and-shool camera won't
do. You'll need a camera that's capable
of uzing interchangeable lenses, aned
most “compacts” have a single fixed
lens,

A d5mm single-lens-reflex camera,
or i S5mm rangefinder with inter-
changeable lenses, will prove the most
vepsatile for feld photography. Their
aize and weight mike for easy han-
dling—though some recent medium-
format cameras are remarkably com-
pact, too., A motor-drive  jsn't
mandatory, but it's hundy. Birds and
animals move quickly: A motor drive
eun let you click away as you track
them, without having to cock the shut-
ter to advanee the film for each shot.
Motor drives vary in their speed. Some
fire # frame a secomd, others zip
through five or more shots in the same
time. Many of today’s cameras come
with built-in motor drives, and aceesso-
ry models are available for older cam-
oras,

You won't have to worry about shoot-
ing speed if you take a videocamera into
the fiekl. With video, the recording is
vontinuous, and with tapes as long as
L6l minutes vou won't have to reload
often. In portability and ease of han-
iling, the cameorder is hard to beat
beciuse it combines videocamera, tape
recorider and battery ina single chassis,
A conventional videccamera is easy to

1]

handle tos, but vou'll have to lug
around the separate recorder/battery
pack. This could become awkward
when stalking vour subject.

Some videocameras and cameorders
can aceept interchangeable lenses, but
this isn't eritical because most units
boast zoom lenses with up to 6-times
magnification.  Additionally, adapter
lenses are available, When fitted on the
gtundird lens, they'll extend the vid-

Seiko LCD color portable TV, connected to
videocamera, gives larger Image.

cam's vision, A portable color TV
hooked up to the unit will give you a
larger display of your quarry than the
built-in viewfinder.

Lenses

Long focal-length lenzes—telephotos
and zooms—are the order of the day for
capturing images of wildlife. Lenses in
the 200mm to 1000mm range are ideal.
The shorter focal lengthe are handiest
in situations where you can move fairly
close to the subject,

For mozst wildlife shooting, a 400mm
lens is a good choice, It's relatively
small and light, easy to handhold and
manipulate—and offers a reasonably
wide aperture that lets you use slower,

At left, Tamrom's 2X teleconverter [top| can
double the focal length of lenses such as
Tamron's 70-210mm zoom |middie). Sigma’s
300-1200mm zoom |bottom| covers wide
range, but requires tripod mounting.

less prainy films. But if vou don't want
to lug a battery of lenses with you, a
zoam lens is a good choice.

A zoom lens gives you a range of focal
lengths in a single lens. Those in the
Timm to HMmm range provide great
versatility for wildlife shooting. In ad-
dition to giving you long-distance
range, the zoom lens lets you crop as
viu shoot,

You might not need a super-long
zoom for everyday use, where a T0-
210mm will handle most situations. But
for wildlife, you can increase the focal
length of this zoom with an inexpensive
deeessory teleconverter. For example,
a 2X (two times) teleconverter makes a
T0-21mm zoom a 140-410mm lens.
There iz, however, a price to pay.

Compared to normal (50mm) lenses,
maost telephotos and zooms have small-
er maximum apertures. This means
they admit less light to the film; there-
fore, requiring either longer exposure
times—or faster films (high ASA/ISO
number). Adding a teleconverter to a
lens reduces this light intake even
more—by about one {'stop, This ean
present complications.

Shutter speeds, film speeds
Wildlife rarely presents a sitting tar-
gel. Most animals won't hang around
anid pose while you make a slow expo-
sure with vour telephoto lens, You
could hurry things along by using a
faster shutter speed with a larper aper-
ture that admits more light. But larger
apertures reduce depth of field (focus
range): 1T the subject bolts, it's out of
focus. Yet another problem with long
focal-length lenses is that they magnify
any camera-shake—especially at slow
exposures. If you're not using a tripod
or monopod (you should, whenever fea-
sible) this could blur your pictures.
You can minimize these handicaps by
using some of the “fast” films available
today. Transparency films (for slides)
now come as fast as ASASO 1600,
Print films hit the 3200-mark. All have
less grain than just a few years ago.
Sinee these “fast™ films need less light,
vou can use g smaller aperture and
faster, action-stopping shutter speed.

Shooting tips

Man is wildlife's greatest fear and foe,
s0 take precaution if you want good
pictures. If possible, study up on the
particular subjects you're likely to en-
counter. In general, though, remain
still and unobtrusive. Use cover, or
“blinds,” whenever you can. When
moving, do so smoothly. Animals don't
aee detail as well as humans, but their
eyes are attuned to movement.

In photography as in everything else,
practice makes perfect. If you can't get
into the field, you ean hone your skills
at the local zoo or nature-park. ™
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OWNERS REPORT— — —=——

Almost 2 million owner-driven miles add up to a lot
of satisfied thrill-seekers in the Lincoln-Mercury camp.

BY MICHAEL LAMM, Contributing Editor

ard's German hotrod, the Merkur
Ff‘ifl-l'l'i. has been the subjeet of

much controversy around PM's
offices ever since we called it one of the
10 Best Cars Of 1986 (page 95, Apr. '86)
but admitted to having a lot of mechani-
cal trouble with the car in our Long
Term Test Report (page 88, April "86).
We knew that our Long Term Merkur
was an early "pilot run" ear, and had
Ford's promize that produetion line
cars would not suffer the teething prob-
lems we encountered. That wasn't
quite the case,

Most Merkur buyers seem to be driv-
ing enthusiasts who can tell understeer
from oversteer and know how to handle
& fast European sports sedan. Perfor-
mance and handling brought rave re-
views [rom these Merkur owners.
Take, for example, the comments of
this North Carolina serviceman:
“Among the cars in its class, the Mer-
kur stands out with the pure pleasure of
performance. There's no turbo lag in
aceeleration from 0 to 130 mph, Most of

A California flight attendant: “An
absolute pleasure to drive. Begs for
long road trips., If only we had an
Autobaln nearby!”

A Missour auto service technician:
“Good power and handling. Very slight
understeer under full power, transi-
tioning nicely and controllably to slight
oversteer. There’s just the right
amount of tuck-in on hard corners. You
can actually steer this car with the
throtile. It handles and rides almost as

well fully loaded as unloaded, a rare
trait. Most comfortable ride I've expe-
rienced.” A California store owner said,
“It's great fun pushing Porsche 928s
and Camaro Z-28s through the corners.
Trailing throttle oversteer might be a
problem for some, but it's usually fun
once you learn to anticipate it."

A Texas chemist: “I had the opportu-
nity to get the car up to 115 mph and
was amazed at how stable it felt. There

(Please turn to page 116)

the Merkur's competitors run out of
power in the 85- to 85-mph range.”

Merkur instrument panel has an unuwsual but  Deeply contoured seats can be folded Into

pleasing Euraotech design that owner like.  various arrangements for people and cargo.
POPULAR MECHANICS » MARCH 1587 7l




CONFESSIONS OF A

JUNKYARD
JUNKIE

Call them salvage yards, auto dismantlers

or recyclers; there’s just no
substitute for a good old junkyard.

BY MICHAEL LAMM, Contributing Editor

confess. I'm a junkvard junkie. Been one for nearly 35 years
now. Still no relief in sight. Nothing I'd rather do than
wander through an old-fashioned, helter-skelter car bone-
vard and poke around for hidden treasure.

It all began in South Texas. [ grew up there, learned to drive at
age 12, made it legal at 14, and began buying, selling and fixing up
old cars that same vear—1950. Which meant rummaging through
local wrecking yvards for all sorts of parts.

Wrecking vards back then weren't the yuppie kinds of places
they've become today. They weren't even much like businesses
back then—more akin to social clubs for those of us who could
never get our fingernails clean.

The junkyard owner in the 1950s had one helper, one snoozing
pooch, and a V12 Lincoln or Cadillac converted into a tow truck.
You walked in, told whoever happened to be up front what you
needed, and he'd point you in more or less the right direction.
You'd walk across the oil-soaked apron that marked the official
starting gate of any self-respecting wrecking yard, amble out
back, and suddenly you found vourself in an automotive Valhalla.
A museum of mechanical marvels. A magical mystery tour that to
me, at least, held pleasures and treasures very close to those of
the flesh.

My buddies and I drove cars in those days that went out with

72
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A trip through the local auto boneyard can
range from a I‘l!l:rﬂitﬂf experience o a
practical one—parts at one-haif to one-
third what they would cost new. Most
have some sort of guarantee; so If they
don't work, you're only out the labor.
Economics aside, a visit to a wrecking yard
is also a trip down memary lane,




Prohibition. We and our cars had all
been born in the 305, Picture in vour
mind, then, the archetypal 1950s Texas
junkyard: row upon row of wrecked
1930s parts cars, the typical first row
containing, =say, a retived but still re-
storable (by today's standards) 1932
DeSoto coupe, its high turtledeck giv-
ing the impression of a chopped top and
itz preat balleen prille still winking in
the sunlight. Next to that rested a
midnight blue 1934 Ford roadster mi-
nus perhaps only its windshield.

Then came u 1938 Packard Super
Eight 3-window coupe—the one with
the polfbag doors and rumbleseat over
the trunk. The Piackard stood cheek-to-
jowl with a late-model and totally ig-
nored postwar Dynaflow Buick, and
next to that stood the wooden skeleton
of a supercharged Auburn sedan.

And so on and g0 forth, row after
row, the prineipal playvers favoring the
museum-goer with aesthetic and me-
chanical delights so sorely missing in
most wrecking vards of modern times.

I didd say most. There are a few of the
old type left, and I'd like to propose
here and now that the more complete
old-style auto wrecking vards—like
Wiseman's in Casa Grande, Arizona,
and Fort Auto Parts in Sierra Vista,
Arizona—be designated national his-
torical monuments, With their passing,
an irretrievable chapter of automotive
history—one that fortunate members
of my generation remember with great
fondness—will close forever.

Changed forever

Today, for better or worse, there's no
such thing as a fypical wrecking vard,
Most now specialize. Some cater to
Jjunior executives who blanch at paying
factory prices for replacement BMW,
Volvo, Saab and Mercedes parts. One
such is All Imports Auto Dismantlers in
South San Franciseo, run by a gentle-
man named Nick Torelli. Other yards
gell only Chrysler parts or AMC parts
or GM or Ford parts, often neatly
packaged in clear plastie and sold from
sanitized showrooms that look like new-
car dealerships’ parts counters.

Oddly enough, though, the latest
wrinkle in auto wrecking harks back to
the good-old days. “U-Pull-Em" yvards
are popping up all over the West and
seem to be spreading eastward as their
popularity grows.

Here in the central California town
where I now live, Pick-N-Pull invites
you to come in and yank what you want.
Bring your own tools, pay $£1 at the
gate, and you've just earned admission
to the modern equivalent of the yards of
my youth, the big difference being that
you won't find many cars of the 1980s.

“We deal mostly in cars of the early
1970s," says Pick-N-Pull owner Joe
Faszo, “because, first of all, they're

i

cheap for us to buy—usually around
2160 or less—and, secom], because
that's what people around here need
parts for,” Joe's yard has a mena sys-
tem for parts: any hood costs $25, any
alternator $10, a trim piece, no matter
how long or from what vehicle, fetches
52, and so on. It's a good system, and
Pick-N-Pull has always been erowded
when TI've been there, especially on
wieekends.

Not that these new/old wrecking
vards don't have their problems. Pilfer-
ing is one. People help themszelves to
little things like gas caps and knobs that
they can carry out in their pocket or
toolbox, Another is destruction. When
a guy wants o gel at a radio, for
instance, he might cut the wires instead
of unplugging them, and this rains the
wiring harness for the next buyer, The
third and perhaps biggest problem in
running a U-Pull-Em operation is liabil-
itv. But all dismantlers have to have
liability insurance, and rates haven't hit
the heights of medical malpractice in-
surance, vet.

Ironically, aceonding to Barry lsen-
berg, an auto recyeling consultant in
Cupertino, California, only 3 percent of
the American public ever knowingly

deals with auto dismantlers. That fig-
ure comes as a surprise to me, not so
much because ['ve been a junkyard
Junkie all my life, but because wreck-
ing-vard wares represent such good
denls—such unmistakable bargains.

The average car component from a
wrecking vard costs about half what it
lists for at a car dealership, and at the
U-Pull-Emg it's a third or less than the
tdlealerships.

Bargains in the rough
And aceording to ADRA, the Auto-
motive Dismantlers and Hecyelers
Assn, in Washington, D.C., only 27
percent of that 3 percent who do use
wrecking yards is the general public.
Most parts are bought by repair shops,
new-car dealers, filling stations, ga-
rages and the like, Those outfits real-
ize what a bargain used parts are.
Not only that, recyeled parts are
often more complete than new ones.
Say you run a body shop and a eus-

tomer comes in with a eompletely
smashed door, You have to replace it
totally. You conld buy a brand-new
door at a dealership and pay, say, $125
for the sheetmetal innerfouter shell,
then another $35 for the glass, $40 for
the window regulator hardware, 346
for hinges, latches, plus $150 for the
inner trim panels, garnish strips and
Mfurzies,” Total price: $395 wholesale,
You'd also probably have to wait for
some of those parts, because no dealer
stocks evervthing for every car,

Or you could go to vour friendly auto
dismantler and buy an entire door,
totally complete and ready to install,
for no more than $125,

Maost insurance companies allow and
even encourage wrecking-vard parts in
accident-claim repairs. Their contracts
usually specifyv replacement with “like"”
parts, which means used, because your
car is used.

What makes parts at a U-Pull-Em
operation so inexpensive is that gou
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provide the labor. Joe Faso, whose
Pick-N-Pull goes through 200 cars a
month, estimates he'd need 18 to 20
people to run his yard the way a con-
ventional dismantler does,

By letting customers help them-
solves, Lhuugh. he is able to et |:1j\.' with
three full-time employees.

| talked to a number of Pick-N-Pull
customers, Joe Franco, who was look-
ing for parts for his 1965 Chevy, told
me, “It's better here because it's just
plain cheaper.” A couple of peaple men-
tioned that you also get the experience
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of taking the part off the wrecked
vehicle, which makes it easier to put it
(1 YOUr OWn car,

Ahn Trinh wus taking the =ide win-
dow out of an AMC Matador, He also
owns two Toyotas and works on all his
ears himself.

“For Toyota parts,” Trinh said, 1 go
to another yard, because they're cheap-
er there, but for the Matador 1 come
here. This window here runs 36, but it's
W anywhere else,”

I found Bruce Pursley lying under a
134 Ford Fairlane, unbolting the auto-
matie transmission. “Most yvards want
anywhere from 75 to 100 for this
tranny,” he said. “Here it's $50, and
they give me a 30-day exchange war-
ranty, so all I'm out is my time if it
doesn't work.”

U-Pull-Em fever

That's American enterprise in action.
We now have mavbe two dozen LU-Pull-
Ems here in the West, from San Diego
up to Heattle. It's basically a fair-
weather kind of business, go it'll proba-
bly never be very popular in the Snow
Belt. The idea pot its start in Louisiana,
and I can see it spreading through muceh
of the South and Southeast.

Az 1 sav, I'm a no-conflict junkyard
addict, and I'm not likely to kick the
habit while [ can still unbolt a eluteh
cable. Personally, 1 think a lot of people
waste a lot of good money by not
partaking in wrecking vards, and I'm
happy to see the gathering strength of
U-Pull-Ems. Now eould you hand me
that 916th over there, please? ™







HOW TO GET

AMERICA BACK

INTO SPACE

Going to Mars or building a lunar colony is dream stuff.
What NASA really needs is a few new space tugs and a Space Station.

BY WALTER M. SCHIRRA

merica’s role as
A‘Icu.:iu' in space
aiplovation it

erally exploded on tele-
vision screens  around
the workd on Jan. 28,
1986, 1t was the day the
Space Shuttle Challeng-
er hlew up, 72 seconds
after liftofl, taking sev-
en lives, including that
of schoolteacher Christa
McAuliffe.  Then in
April, as the nation still
staggered from the un-
expected blow, a Titan
MDD rocket  exploded
seconds  after  liftofl,
Weeks later, a Delta . :
rocket blew up duringa [ r
launch. Many people
were  already  writing
obituaries for the Amer-
fean space program.

But the fabulous chal-
lenge that has lored us
sinee the 1960s iz too strong to keep us
down. And now, the question we should
be asking is: How do we el America
back into space? The answer may be
less complicated than it seems, We
start with putting real astronauts back
in the driver's seat. We drop the idea of
using the Space Shuttle as a satellite
delivery vehicle, We put all the “gee-
whiz” of the past 10 years behind us.
We design a space station to operate as
a staging ground for task-oriented mis-
gions rather than glamour-oriented
missions. We commit ourselves to de-
gigming space tugs, vehicles that can
move between Earth orbit and the
Space Station, And then, we go back to
work, picking up where we left off in
the early 1870,

When | was among the first seven
astronauts selected for the space pro-
gram in the 1960z, candidates had to be
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A Space Shuttle takes off [facing page| from Cape Kennedy, Florida. NASA
concept art (above) shows module that houses Space Station crew.

praduates of the U8, Navy, U5, Air
Foree or British Test Pilot School,
Euach had to have an engineering de-
gree. Thus, each ol us was able Lo
converse freely with NASA and aero-
space engineers. We questioned, an-
swered, developed and compromised.
I wis pretty hard-nosced doring the
III‘I'[H!I‘:!IiIJIl.‘HLI] conduet n:l‘[hv.-ipu”n i
flight. We were going to the moon to
conduet seientifie exploration, and we
had to put together a transportation
svstem with high reliability. 1 insisted
that the mission be geared mostly to
fincling out if the vehicle would last the
1 days needed to go to the moon anid
back. Scientific experiments would he

fetired aatronand Walter Wally' Scfiiens wos
one of the orgingl seven Amencoan qslfin-
waels, M wne commasder of the Apollo 7, the
Frrsd merwmed Apallo cepsde

performed only if we
could find some quiet
time, There was, at one
point, the sugpgestion
that NASA technicians
work seven days a week
to speed up the pro-
gram. | rejected that.
You don't want to rely
upon people who have
been working  arcund
the clock. We held work
on the Apaffo 7 to five
riu}'.-a a week, with Sat-

urdayvs  reserved for
genuing  emergencies
only.

That is the value of
having astronauts whin
know something about
aeronautical engineer-
ing and the nature of
test flying, The Chal-
.llmlg’jr'r crew  couldn’t
have stopped the nee-
dent that killed them
unless they hud been involved in the
decision-making process leading up to
the launch. 1f they had been consulted
about the faulty O-rings in the solid
rocket boosters (which they hadn't)
they might have serubbed the mission.
The first seven astronauts had access to
anyane in the system—any desk, any
office. We worked with NASA, not for
the space agency.

To et ready for a serious relaunch,
NASA will have to go back to using
qualified test pilots only for the foresee-
able future. It is ludierous at this early
stugre of space exploration to allow a
virtual passenger on the Shuttle to
become known as an *astronaut.” Such
|PL-|!I]:I|{" have little to offer at an engi-
neering skull sezsion. [ was appalled to
see young women scientists in mission
control acting as lisson with the Shuttle
misg=zion commander, This is not a job

I



for a “show-and-tell” celeb-
riLy.

Sally Ride made the
statement that she would
not fly the Space Shuttle
until they fixed it. What
she meant was she would
not Ay i it. Non-test-pilot
“astronauts” are capable
mission and pavload spe-
cialists, but they shouldnt
be confused with engineer-
ing test pilots.

If John Young, the com-
mander, =ays the Space
Shuttle is ready to fly, then
it's ready to fyv. But you
don't turn to the steward-
egs and ask if the plane is
ready to go. Having put
real astronauts back into
the decision-making pro-
cess, we ghould then look at
the tools they have to work
with. The most obvious
place to look first is to the
Shuttle itself,

L

The original concept for
a Space Shuttle was sim-
ple, reflecting the meaning
of the word shuttle: to

Cutaway of the Space Station

crew module [top left] shows setup
envisioned by NASA. Schirra recommends space tugs with grappling
arms {top right) to bulld the space station. The Titan rocket (above left)
and the Delta rocket [above right] could resume service as carriers.

The Space Shuttle does
not have to be the perfect
example of an airliner to do
this job, especially if it is to
be manned by a fully com-
petent erew.

For the second task, the
Shuttle needs to be more
fexible than it is at pre-
sent. But that has little to
to with the design of the
craft itself.

More to the point, we
need to establish a Shuttle
launching facility at Van-
denberg Air Force base.

Its loeation is perfect for
putting a spacecraft into
polar arbit. In polar arbit, a
satellite antenna sweeps
mare area of Earth per rev-
olution than possible with
any other orbit. At pre-
sent, only the French
Arianne rocket, launched
from South America, has
irect access to a polar or-
bit. In the aftermath of the
Challenger accident, a
stampede has built up
against opening the Van-

transport people or sup-
plies between two paints,
Under inereasing pressure over the
past 10 years, NASA has transformed
the Shuttle into the platform for a
“mini" space station Known as Space
Lab, and a launch delivery system that
has been expensive anid sometimes
cumbersome to operate,

Facing facts, we have to admit that if
the Challenger accident hadn't hap-
pened, then the Titan and Delta failures
of last year would have seemed trouble-
some, but not disastrous. The glitches
would have been run down and the
program resumed almost immediately.
Those old rockets were very well de-
sigmed to put satellites into orbit. There
were failures from time to time before

8

1986, but overall, expendable launch
vehicles were and still are very reliable.

Leaving those vehicles to do the de-
livery work, the Shuttle's main mission
wolld now be to help set up the Space
Station and to repair some valuable
satellites in orbit.

To establish the first task, a few
maodifications to the existing Shuttle
may be in order. We may want to
reduce erew size and incregse cargo
capability with an elongated cargo bay,
Adjustments in landing systems and
the steering system (as proposed by
current-day astronauts) would be in
order. New solid-rocket boosters would
be put on the ships.

denburg Shuttle facility.

In fact, it's been put in
moth balls for five vears. But if we are
going to relaunch a serfous space pro-
gram, Vandenburg Air Foree base is an
eszential facility,

NASA has been given the go-ahesd
to build a fourth Space Shuttle craft. 1
would hesitate to build the fourth Shut-
tle right away. Instead, I'd do the
minor redesign work on the remaining
three Shuttles and do a total redesign of
the next Shuttle system for a launch in
three or four years,

With a clean slate for the new Shut-
tle, we can design the vessel any way
we want to. Our aerospace technology
is pood, so all the industry needs to
[ Please tirn to Jage 118)
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techniques of modern mountaineering.

: m lliwn “m thnugl:*'.;

€ :gorlﬂ itrﬂxhitned nm’l ;
rned, Bhlr my heart

had been similar

|. m vy
~ | tothatofacaraccident I had been
An inside look at the tools and Rl f' g* |

in severnl years before. We had

n d into a gudrd rail at 60
e railing, the car's fende
Mw‘lnmbndr had absorb

e . b T . mwimmim
R ROSKELLEY .0 nadbeen closeto6¢'s. If 1 had

The impact force from my fall
fallen and hit the ledge, all of this

: enﬂ'nmuldhlnlntﬂamnrhed

my body. And I'd certainly be

3 murdmmnmm
 wrapped around my waist and at-

tached Lo a fixed point—same
result.

Jim's  dynamic belay lessened the
foree on me and let the belay, the
rope, my harness and flexible
torso absorb the tremendous en-
ergy: A few rope burns and my
hruhedemwm all the injuries we

~ received.

A fall is a suitable place to begin
a discussion of modern elimbing

equipment, for the obyvious reason

- that ropes, stops, carabiners and

the lot are intended to protect
against unintended and all-too-
rapid descents. A famous British

" mountaineer of the 19308, Geoflrey

Winthrop Young, once wrote, “A
leader must not fall.” In his day,
with the kind of equipment Young
took Lo the mountains, thal was
sound advice. In today’s elimbing
world, some young Yhardmen™
have more airﬁnqlhee fnllu] than

Juhn Roskilley hos summittéd three

- e el , o lu-ﬁnd« firnt
asernisof rord mountiains, ffcluding

Pakistan's £'li Biaho, considered the
world ¥ handest climb.
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ON THE ROCKS

a Pan Am pilot. Falls are expected and
considered part of the sport.

But now, highly engineered equip-
ment, described in depth here, has
made it possible for a whole new gener-
ation of climbers to attempt ascents
congidered impossible a few years agn,

Climbing ro
The dhn'glgg rupp?abmrbed energy
during my fall, It stretched. Not like a
rubber band, but enough to partially
reduce the energy my 150 pounds of
gravitational acceleration generated.

Today's technical climbers use kern-
mantle ropes. The mantle is a woven
sheath of nylon over the kern, or core,
of nylon strands called perlon. The
sheath contributes about 35 percent of
the strength of the rope, is abrasion
resistant and comes in a psychedelic
collection of colors that seem to attract
hummingbirds and vellow jackets,

The core can have as many as 15,0
strands of nylon (in an 11-mm rope) in
twisted or braided patterns depending
on the manufacturer's desired rope
characteristies. I like a rope with high
tensile strength with just enough elon-
gation to eliminate any shatter-

Rock-climbing lifesavers |clocdkwise

accesory
REI chalk bag of 2-tone Cordura,

accessory cord, wire stoppers for
various crack sizes, the jJumar
mechanical rope ascender.

P PHOTOS BY LAYRAARNEWTAAN

ing jolts, but not enough to send me yo-
voing into the ledge below.,

I want my rope to be lightweight,
flexible, hold my knots well, and have
very little stretch under my body
weight (for rappelling, or “jumaring”
with a mechanical ascender). I normally
use 165-ft. lengths, but 160 ft. is also
commaon. Ropes come in millimeter di-
ameters sized from 8.8 to 11, When [
expect to take some serfous falls, 1 use
the larger diameter ropes. | use small
diameters for general mountaineering.

Harnesses
The harness connects a climber to the
rope and dissipates energy throughout
the body area it covers. ['ve seen (and
used) every concelvable model from
homemade macrame “swami-belts” to
full-body harnesses that include chest-
seat-swami combinations.

The full-body harness absorbs the
most energy of all the harnesses. Per-
sonally, I prefer a seat harness (like the
model from REI pictured) that includes
a 3-in. walst belt and leg loops.

The best harnesses use large
webbing throughout to cover a
broader surface area of the

Spri "'Friend" Is a cam device that
can lodge In various sized cracks or fissures.

body. These harnesses have safe buck-
ling systems and will not fail below a
load of 3500 pounds.

Carabiners
Carabiners connect and hold the
climber’s rope to the points of pro-
tection or “hardware” placed by the
leader on the elimb. The rounded,
slick finish on the carabiners allows
the rope to slide easily as the climber
ascends and provides a safe edge
under impact force,

The standard carabiner is made of
075 T6 extruded aluminum bar
stock. It is usually shaped in an oval
or D) about the same diameter as a
normal-sized pgripped fist. The
spring-loaded gate can open approx-
imately % in. toward the body of the
carabiner. This makes the entry of
harness webbing, climbing rope and
hardware quick and easy.

Carabiners are indispensable. A
climber has one carabiner for every
piece of climbing hardware, plus a doz-
en more for other uses.




Carabiner of rolied aluminum has a spring-
loaded “gate” to accept webbing or rope.

Webbing and

accessory cord

Webbing runners or loops achieve the
same effect on the rope as cutting
corners with a car on a winding road.
Less friction. Webbing runners are at-
tached to the hardware and the rope,
reducing rope drag. In effect, they tend
to straighten a rope that zig-zags up a
wall.

Webbing is tubular and comes in a
variety of diameters, 1 in. being the
most useful. They test at more than
4000 pounds and, depending on the
length of the webbing, are worn over
the neck and shoulder or hung from a
hardware sling.

Accessory cord is used to sling chocks
for carabiner attachment. Cord comes
in six diameters, 4 mm through 9 mm.
Perlon accessory cord has low elonga-
tion under stress and low tensile
gtrength in the small diameters. I've
broken small diameter cord during long
falls and have begun using factory-
wired nuts in the small sizes.

Kevlar cord is new from DuPont. It's
expensive, but far stronger than perlon
cord. A 5.5-mm-dia. Kevlar cord has a
tensile strength of 4500 pounds, com-
pared to 3300 pounds for B-mm perlon.

Climbing protection
Free-climbing is a ballet performed in
the vertical. The climber uses his
hands, feet and body to move up-
ward, relying on the rock's
cavities, cracks and fea-
tures to hold his weight.
A typical lead, or
rope length, may
have the climber
jamming his fists and
feet into a crack, pull-
ing up on small fingertip
ledges, using opposing
pressure on two walls, or
using back and legs to
g, chimney up a large
Y body-sized crack.

REl seat harness of chafe-resistant webbing
can accommodate hammers and other gear.

To protect the climber should he fall,
hardware has been developed to use the
rock's features. The climber carries the
hardware with him attached to a hard-
ware sling that sits over the shoulder
and neck. When he feels a need to place
protection, he places the right-sized
piton, choek or cam in the erack.

Pitons, chocks and SLCDs
Climbing hardware falls into three cat-
egories: pitons, chocks and spring-load-
ed camming devices, or SLCDs.

Pitons are made with 4130 alloy steel,
a combination of elements, including
chromium and molybdenum. They're
strong and ean be driven into a erack
and removed many times. “Chrome-
moly” pitons started a renaissance.
When they were developed, the larg-
est, most diffieult rock and alpine walls
in the world could finally be attempted
with some degree of safety.

A piton characteristic is its wedge
shape, smaller at the tip of the “pin,"
slowly thickening toward the “eye" or
carabiner hole. Pitons fit a wide range
of cracks, from % in. to 4 in.

Chocks use the same principle as
pitons—wedging. They all have some
sort of wedge design that can be slotted
in a wide section of a crack and jammed
or wedged into & narrowing section.
Maore sophisticated chocks (passive cam
nuts) rotate on their axis to eam
against the side walls of a crack.

The original chocks came from
nuts off car bolts. Today's
chocks are primarily made
from brass, T075-T6 alu-
minum alloy, 6061-T6
aluminum and stain-
less steel. T use only

Climbing rope [right]
ranges from 8 mmto 11

mim In diameter and has a

L

Bareal Fire Cats have high-top anile sup-
part. Soft rubber soles grip rodky surfaces.

two or three of the most popular types
out of the dozen available.

Chocks are either factory steel-ca-
bled or must be slung with webhbing or
perlon accessory cord by the climber to
use with a carabiner. In either case,
tests have shown that the sling or cable
will fail under severe load before most
chocks will.

The most difficult rock climbs to pro-
tect are those with parallel or flaring
eracks. The solution is a camming de-
vice (active eam nuts). Using spring
tension, the cams place outward pres-
sure against the crack walls. Once fit-
ted into the crack, additional pull on the
device secures it further.

The most popular SLCDs are
Friends, developed by Ray Jardine. A

(Please turn to page 110}




Fabricate custom brass
hardware for your next
‘woodworking project.

BY WALTER E. BURTON

v make brazs hardware
when a wide wvariety of
fetory-made havdware i

readily available? Good question.
However, there are many valid rea-
song to fabricate yvour own hard-
ware. Perhaps vou need
'.:,."'_z’!|L

-

DOUBLE POST PLATE HANDLE

to replace or duplicate a rare or
discontinued piece of hardware on 4
favorite antigue. You may wish to
enstom-make # hinge or drawer pull
to a specific size, shape or ornamen-
tal design. Maybe yvou're just look-
ing to sharpen-up your metalwork-
ing skills. The most common
reason, though, s just the feeling of
accomplishment that comesz with
creating something with -
hands—u feeling that is f
most PM readers. 3
The eight hardware 4
pieces seen here werg s
neade using simple hunﬂ
tools—we employed no

special  metalworking
machinery. With a little
patience, even someone

with no previous metalwork-
ing experience can duplicate the

pivees shown. More accomplished
metalworkers can use alathe, mill-
ing machine and other power taols
to spead the produetion of some of
the parts,

The hardware pieces dre made
from brass rods aned viddous
thicknesses of  sheet
brass. Brass is a nonfer-
rous alloy thut is com-
posed roughly of two- = ‘
thivds copper and one- )
third zine, Small per-
centapges of lead und iron

)

are also found in”’
most.  types  off
brass. Brass is

usually  yellow
b eolor, mallea-
ble ani it can be
solidered or brazed, and
polished to & high sheen,
All of the pieces shown are
maude from vellow brass, ex-
cept the butt hinge, which is
ved briss, Red bruss pets jts
Feopper-ike color from o high per-
centage of copper (approximately
TH to 86 percent). Brass can be
purchased at metal supply shops,
serap-metal  dealers,  reeveling
plants, some hardware stores and
through  mail-or-
iler supply firms.
One such O
s Camphell
Toals, 2100

Selma Rd., Springfield, OH 45505;
send 31 for a catalog,

Brass can be worked hot or cold,
Here, the parts were shaped cold.
To form the rosettes and keyhole
escuteheon, you must first annea]
or soften, sheet brass with a pro-
pane torch. Heat the brass to s dull
red color and

then plunge it

g

in eold water. Polish the finished
pieces with a buffing wheel charged
with rouge or buffing compound.
Then, buff the brass again with a
clean, uncharged wheel. Remove
minor surface seratches with super-
fine abrasive eloth or 4/0 steel wool.
Protect the newly polished surfaces
with a light spray-coat of clear lae-
quer. Now, let's take a I:nuk at the
techniques used.
to make the
cabinet hard-
ware shown,




KEYHOLE ESCUTCHEON

Hinges

The most difficult part of making
any hinge is forming the knuckles—
the curled tongues through which
the pin passes. The procedure for
making the butt, decorative and
butterfly hinges, and the hasp
shown ig basically the same. Start
by making a full-size paper tem-
plate, as shown in the drawing.
Note that the knuckles are drawn
as flat tongues. Tongue length de-
pends on the diameter of the pin.
The hinges shown have tongues
that are about Y to ¥ in long. Glue
the paper template to a piece of
sheet brass with rubber cement.
Then, use a jeweler's saw with fine-
tooth blade toeut the piece from the

(

brass. After each half of the hinge
has been cut out, file all edges
smooth. Form the kmuckles by
bending the tongues around the
pin. We usged a 12d common nail as
the butt hinge pin and "e-in.-dia.
drill rod as pins for the decorative
hinge and hasp. Make the butterfly
hinge pin from a 6-32 voundhead
machine screw. Annesl the butt
hinge tongues to make bending eas-
ier. The thinner brass used for the
decorative and butterfly hinges and
hasp doesn't need to be annealed
prior to forming the knuckles.
Clamp the hinge leaf in a vise with
the pin in position, as shown. Next,
using a ball-peen hammer and a
wood block, tap the leaf to bend the
tongues arvound pin, After leafl is
bent over as far as pogsible, invert

v and reclamp leaf with partially

bent knuekles and pin project-
ing slightly above vise jaws.
Place a steel bar bes
tween knuckles and jaw
as shown, to provide sol- =
id backing. Then, con-
tinue to hammer the
tongues around the pin until
the knuckles are completed,
Repeat this procedure for the mat-
ing hinge leaf. Now, saw off the
nailhead and join the two halves by
inserting the pin through the
knuekles. Strike one pin end with a
punch to peen it slightly and secure
it in the hinge. Finally, drill and
countersink screw holes in each
ieaf, Drill and saw a % < YWiwin.
slot in the hasp to accommodate the

hasp staple.

Keyhole escutcheon
The keyhole eseutcheom and the

HASP

rosettes used by the two drawer
pulls shown, are made by emboss-
ing thin sheet brass (0065 in. thick)
over 4 pattern or mold. We made
the escuteheon pattern from a piece
of aluminum wire which was bent
into an oval shape and imprinted
with a row of dome-shaped bumps.
Form the bumps by embossing the
wire with a Yin. nailsef.

Next, cut the brass about M in,
larger than the escutcheon. Anneal
the hrass with a propane torch.
Place the pattern on a wood block
and position the brass on top of the
pattern. Then, tacknail the brass to
the block. Lay several thicknesses
of rubber, eut from an old inmer
tube, over the brass and it
with a ball-peen hammer £8
pounding and varying
ber until brass fore
around pattern.

Color phato; Fo
Black-and-white photos: Wilter E Buton
arer Dvok Fleckienn




A TOUCH OF BRASS

Now use a round-ended wood dowel
to press and rub the final, intricate
details into the escutcheon. Trim the
escutcheon from the brass sheet with
tin snips and cut out the kevhole shape
by drilling, sawing and filing.

Drawer handles

Both the double post plate handie and
the drop-handle pull feature handles, or
bales, made from annealed Yi-in.-dia.
brass rod. The bale on the drop-handle
pull fits into posts that project from two
rosettes. The plate handle's bale is held
to a decorative brass plate by two
evebolts,

To muke the double post plate han-
dle, first draw a full-size paper tem-
plate of the plate. Glue the template to
a plece of 040-in.-thick sheet brass
using rubber cement, Next, use a jew-
eler's saw to cut out the plate. Then, file
the plate’s edges smooth and deill V-
in.-din. holes to secept the two eyebolt
postz, File each end of a Yi-in.-dia. x 4-
in. rod to form Y-in.-dia x Y-in, pins,
The pins reduce the rods’ diameter to
fit into the evebolts. Now bend the rod,
using a vise and chain, as shown, to
form the bale. Finally, bend -in.-dia.
rud to form the evebolt posts. Cut 6-32
threads on the posts to accept hexnuts,

We opsed an alternate method to
make the bale for the drop-handle pull.
Instead of filing the bale ends, drill
holes and insert Yein,-dia. = Y-in. steel
ping cut from a nail or drill rod stock.
Allow each pin to protrude about ¥ in.
Form the rosettes by making a pattern
out of a metal ring and a small dise of
aluminum sereen. Emboss the rosettes
using the rubber-pounding technigue
described above for the keyhole es-
cuteheon.

Drop-ring pull

This simple drawer pull is composed of
nine brass parts. Start by filing a Yi-in.-
dia., brass rod to form the post, as
shown in the drawing. Also, drill and
tap the post with 6-32 threads to accept
the threaded rod.

Next, fabricate the two comma-
shaped parts and bend a %e-in,-dia. rod
to form the ring. Screw the threaded
rod into the post and solder it in place
with silver solder (4 percent silver, 96
percent tin), Then, solder the ring to
the two commas and pin the commas to
the post with a Ye-in.-dia. = Y%-in. es-
cuteheon pin.

Finally, make the rosette and use a
washer and 6-32 hexnut to held the pull
to the drawer front. The rosette shown
was embossed over a larpe eoat button.
To reinforee the rosettes and the key-
hole escutcheon, fill the hollow back
cavity of each part with 2-part epoxy
putty. ™

34

This shows butt hinge cut, flled and ready
for bending. Note how well the tongues fit
together. A 12d nall is used as the pin.

Cut the tongues in leaf of butt hinge using a
jeweler's saw. Leaf is clamped to a notched
board to provide support during cutting.

Invert hinge leal and continue bending the
tongues to form knuckles. Steel bar in vise
provides solid backing while hammering.

Clamp the tongue in vise with pin in posi-
tion. Use a ball-peen hammer and wood
block to bend the tongues around pin.

Anneal, or soften, sheet brass by heating it
with a propane torch to a dull red color.
Then, plunge the brass in cold water.

Place brass over pattern and cover it with
several layers of rubber. Emboss by pound-
ing the rubber with a ball-peen hammer.

Lise a round-ended dowel to rub, press and
tap the brass into the nooks and crannies.
Work carefully 50 as not to tear the brass.

Make rosettes from [top row): metal ring
with screen, and coat button. Bottom row
shows ring. embossed brass and escutcheon.
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Glue a full-slze template of the backplate to
a brass plece. Cut out the plate using a
Jewelers saw. File the edges smooth.

Makee a full-size drinaring of hasp and glue it
to a brasi sheet with rubber cement. Then,
Cut out the parts with a jeweler's saw.
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To form the handle, or bale, insert pipe in
hale drilled in vise, hook chain on ends of
bale, open vise |aws slowly to bend bale.

Two drawer handles prior to installation:

Drop-handle pull (left] with rosettes and
double post handle [right] with backplate.

-

(<

Smooth the rough-cut edges of the hasp
with a Dremel tool fitted with a sanding

drum. Wear safety goggles while sanding.

Here's the drop-ring pull prior to assembly.
Solder the two comma-shaped parts to the
ring. Attach ring to post with brass pin.
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GENTLEMAN'

WARDROBE

This spacious wardrobe features solid poplar
construction and a white pickled finish.

BY NEAL BARRETT

is elegant wardrobe combines the benefits of a
dresser and a closet in one piece of furniture. Its
drawers and shelves keep you organized, helping
you find clothing or accessories at a glance.

Also known as a clothespress or an armoire,
our wardrobe's construction is straightforward, emphasizing
clean lines. Design details like paneled doors and & wide
crown molding give it a distinetive flair,

Az a project, our wardrobe is well within the capability of a
woodworker with a reasonably well-equipped shop. You'll
need a table saw and the usual portable power tools: eircular
saw, drill and router.

As with all large case pieces, the cutting and fitting here
will challenge your skills. But we believe that you'll find your
efforts well rewarded in the finished piece.

Preparing the stock
Begin construction by ripping and
crosseutting stock to rough size for all |
parts. Joint the mating edges of stock
to be used for the case panels. Then,
using a doweling jig and portable drill,
bore holes 8 to 10 in. apart along the
edges for Yj-in.-dia. dowels. Glue and
clamp up the panels slightly oversize to
allow for final trimming. When the glue
has dried, sand the panels smooth with
a belt sander. Rip the panels to finished |
width on a table saw. Then cut them to
length, using a straightedge and a cir-
cular saw.
Lay out the position of the dadoes
and rabbets on the case sides, parti-
tions and shelves. Note that the dadoes
for the case assembly are stopped % in.
short of the case front. Use a straight-
edge clamped across the workpiece to 1
guide the router, then, using a sharp ]
chizel, square the end of each dado, -
MNext, use the router w11‘.h an edge-
guide attachment to eut the ¥ x Y-in,
rabbet along the back inside edge of the
case sides. Cut the notehes in the front
edges of shelves and partitions.
Mark the position of the closet pole

POPULAR MECHANICS & FEERUARY 1587
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A stately B4 In. high x 41 In. wide. this

Wﬁnhefemmpmuleddm:mdn

“plckied” finish of white latex paint cov-
ered with satin polyurethane.

on the right ease side and center partition. Use a 1%-in.-dia.
multispur or Forstner bit to bore a %-in.-deep mortise to
carry the pole. The pole itself is turned on a lathe from a
blank of ;lmplar 1% in. sq. x 20 in. long.

With a /s-in. slotting cutter and 1-in.-dia. ball-bearing pilot
in the router, cul a groove in the front edge of the case sides
to receive the splines that join the face frame to the case.
Finally, sand all interior case parts,

Assembling the case

For ease of assembly, interior case pieces are assembled with
glue and 4d finish nails. Begin assembly by joining the small
ghelves to the ghort lefi-hand partition and center partition.
Spread glue in the dadoes and on the shelf ends and drive in
the finishing nails. Set the nailheads and fill the holes with
white wood filler. Check the assembly
for square and let the glue dry.

Glue and nail the case bottom and top
shelf to the center partition. Then, glue
I ! and clamp the left and right case side to

the top, the top shelf and bottom, re-
membering to install the closet pole.
Check for square and let the glue dry,

Start on the face frame by ripping
and crosseutting stock to dimension.
Mark the position for the dowel pins
that will join the frame together and
then, with a doweling jig, bore Y-in.-
dia. x 1%-in.-deep holes for 2-in.-long,

| =—am

i"
&

— - spiral-grooved dowels. Insert the dow-

I els, plue and clamp the frame topether,
' check for squareness and let it dry.

After the glue has dried, use a router

and an edge-guide attachment to cut

’ the ¥ x Y-in.-deep grooves in the face
/ frame using a Y-in.-dia. straight bit.

Cut the splines to size and spread

glue in the spline grooves in both the

frame and case sides, Spread glue on

the front edge of the case top and the

front edge of the case bottom, slide the

Caolor IR Rost
Black-and-white photos: Meal Baneti
Technlcal art: Eugene Thompron
Stylier: Gabe Hemck
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GENTLEMAN'S WARDROBE

1 Clamp a straightedged board sguare to
the panel's edge. Guide the saw along It

when crosscutting panels to size.

# Use a Forstner or multispur bit chucked In
a portable power drill to bore the shallow
martises that hold 1¥«in.-dla. closet rod.

splines into the case grooves and posi-
tion the face frame on the case. Clamp it
in place until the glue dries.

Euttlng and fitting trim

With a Yin.-rad. cove bit in a router
table or router, cut the profile on the
top front edge c-l' the base trim pieces.
Cut the miter on their ends, then apply
glue to the miters and nail the base-
board in place with 3d finishing nails,

You may be able to get crown mold-
ing at your local lumber supplier. 1T not,
it's relatively simple to make.

Begin by ripping 1-in.-thick stock to 5
in. wide. Lower the table saw blade
below the table and elamp a straight-
edped board across the table at a 55°
angle. The edge of the board should be
2Y% in. from the blade measured from
the centerline of the arbor.

Raise the blade to a height of %, in.
above the table, Using push sticks,
advance the workpiece over the blade.
Repeat the process, raising the blade

2 Use a shop-made T-square to guide the
router while cutting dadoes. Note: the da-
does stop 3/4 in. short of front edge.

5 Use a Vi-in. slotting cutter with a 1-in.-
dia. ball-bearing pilot to cut the spline slots
in the front edges on the two case sides.

Vs in. at a time, until the blade is % in.
above the table. Rip the board to the
specified width, set the saw blade at a
457 angle and make the angled cuts on
the molding’s front and back. Serape
the saw marks out of the cove and
finigh-sand it with 120-grit followed by
220-grit sandpaper.

Making the doors

Rip and erosscut the stock for the door
rails, stiles and panels, Use the table
gaw with dado blades to cut the tenons
on the rails. Readjust the height of the
dado blades and eut the ¥, x Y-in.-deep
groove in the stiles and rails.

Use a router with a ¥-in. straight bit
and edge guide to cut the Y-in.-deep x
Yein.-wide rabbet around the back
edge of the door panels.

Glue and clamp the door stiles, rails
and panels. Check diagonal measure-
ments for square and let the glue dry. If
you deecide to make the panels from
solid wood, do not glue them in place.

! Cut the rabbet on rear edge of each case
side to receive the back panel. Use a router

with an edge gulde or rabbeting bit.

-] Llslarnugﬁnggulgetuturnmalr
2-in. poplar blank for the closet pole. Mark
the end cuts using a parting tool.

To make the panel molding, plane some
stock to ' in. thick. Using a router
table and a bit with a profile similar to
the one shown, cut the molding on the
edge of the stock., Rip molding off the
stock and repeat the process to make
enough molding for both doors,

Using a miter box, cut the molding to
length and nail it to the door panels,

Lay out the location of the door
hingez op the face frame stiles and
chizel out the mortises. Install the
hinges. Pogition one door at a time in its
opening and transfer the location of the
hinges to the door stiles. Chisel out
matching mortizes and screw  the
hinges to the door. Test-fit each door
and trim it where necessary using a
block plane.

Fitting the crown

Miter the crown molding to length us-
ing a miter box, spread glue on the
miters and nail the pieces to the case
with the 3d finishing nails. Then cut the

No. Size and ducrlpl bon {use)

Vi xSy x B2 poplar Oefl sade)

h i AV x HEW r-n;ll.n:r (right sidel

i = B0 % B poplar {peirttion)

Vo M) o= I.}lq peoplir (o)

Vi 0w BV i (ot tom, top shelf
Koo A & I poplar (partition)

Woow AT w307 pogalar (shelD

¥ x4 = 2307 poplar (shell)

Wi oo 4 = B0F poplar (case top rail)

Vi ® B ® 30° paplar (case battom mail)
Vi w3 o BEWS poplar (o stilel
Wy = ¥y w0 B2V poplar plywood (sgaline)
Wy x I5Ke = Thbe" poplar plywood thuck)
Vw5 % 3TV poplar (Front baseboanl)
o= O o= 210 ||n|1|r,|rh|irh~ Tsehoar b

grme—sommoRtuE=ST
B s 0 ] e et S5 G e g e

b

MATERIAL LIST—WARDROBE

N 11 = 3% = 417 popkar (front cove maolding)

i 21 = 1w ZiT paplar (side cove
kg

P G 1 = 3 = 5 poplar iglue block)

Qg 1 Wi > 174" poplar (closet pole)

El 1 % x3 = e poplar (door rall)

R2 2 % =3 = 0%, poplar (center door rail)

5 4 ¥ x l- TiF" poplar (door stile)

T1 2 1k = g i ;H?Fulphr ||l'.l"l|.'|u:|l| [gpri=r
thor |:umll

TE 2 w95, = 55K poplur plywood (kewer
|tmr |.nuu~l|

m = i = B poplar (doeor mokding)

U2 4 %oxlsx3T ;uq:l:r idoor mobding!

1 4 % ox b ox 245 poplar (door malrh

v % ox 5%, = 1R poplar (drewer ade)

W B 5% o LT poplar idrawer end)
X 4 W ow Y = 18V poplar plywood
(drawer bottom)

¥ fi 1 o= 2% Stanley Neo SP2G cabinet
himges
Z 2 mugmietic catches
AA % Wilim = ¥ spiral proove  hardwoosd
ilirwels
HE * % brmds
CC * 3 finishing nails
DD *  4d finishing nails
EE * W' No o rh serews
FF 12 # No 8 h screws
GG 2 1Wdia, Colonial Rronse No, 192 briss

lenobe
* Ar ok
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7 Glue and nail together inside case pleces;
check the assembly for square. Set all nail-
heads and fill the holes,

10 Cut the cove in the cown molding by

making repeated passes on the table saw.
Ralse the blade ', in. per pass,

13 Cut profile of panel moiding on '-in.-
thick stock. wusing a router table. Then rip to
finished size on table saw.

reinforcing blocks—which help to sup-
port the crown maolding—to size,
Spread glue between the blocks and the
back of the molding and screw the
blocks to the top of the case.

Making the drawers

Rip and crosscut stock for the drawers,
the corners of which meet in a finger
joint. To cut this joint, first clamp all
like parts together in a stack. Then
make repeated cuts to the proper
depth, using dado blades, on a table
SHAW.

Measure and mark the spacing of the
fingers on the miter gauge, then ¢lamp
a stop block to the first mark. Butt the
stack of drawer parts against the stop
and make the first cut. Then move the
stop bloek to the next mark, and cut
again. Repeat this process until the

S0

8 Mark the locations for the dowel joints in
the stiles and ralls of the face frame. Use a
dowel jig when boring the holes.

11 Secure the crown molding to the bench;
remove saw marks from the cove with

gooseneck scraper, 220-grit sandpaper.

14 Cut the finger joints on the drawer
pieces using dado blades in a table saw.

Clamp parts together and cut simultaneoushy.

entire joint is cut. Use the same dado
blade to cut the groove in the drawer
parts to carry the drawer bottom.

Use a jigeaw to shape the handhold
cutouts in the front of each drawer.
Next, finish-sand the inside faces of all
drawer parts with 120-grit followed by
220-grit sandpaper. Glue and clamp the
drawer sides and ends together, but do
not glue in the drawer bottoms. Check
each assembly for square, then when
the glue is dry, check each drawer for
proper fit in the case. Sand or plane
each as necessary.

Finishing the case
Finish-sand the exterior of the case
with 120-grit then 220grit sandpaper.
Dust it thoroughly and wipe it down
with a tack eloth.

Our “pickled” finish is actually a paint

9 Securely clamp a face frame to the work-
bench and then cut spline grooves with a -
in.-dia. straight bit and router.

12 Clamp door panels in place and then cut
the rabbet along the back edges with a
router and a ¥, ,-in.-dia. straight bit.

15 The pickled finish Is no more than latex
paint uwsed as a stain, Brush It on, let it sit,
then wipe it off and let dry.

used as a stain. We usged Touraine
Speedi-Seal  Vinyl Primer Sealer
thinned 30 to 40 percent with water,
Brush the paint onto the piece, working
in gections of no more thun 8 sq. ft. ata
time. Let it stand on each section for 5
to 10 minutes, then wipe it off in the
direction of the wood grain and proceed
to the next section,

When the pickling is complete, let the
wardrobe dry overnight.

When dry, sand it lightly with 220-
grit “no-fill" sandpaper, available at
auto body or auto parts stores. Dust it
off and then wipe it with a tack cloth.
Apply two coats of satin polyurethane
varnigh, sanding lightly between coats,
When the finish has dried, install the
case back, the doors, their knobs and
magnetic catches on the partition to
keep the doors closed. ™
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RIDING THE WAVE OF NEW MARINE TECHNOI.OGY

* Special boats for every special
interest

® The latest in hull materials and
construction

eEngines at the leading edge of
alloys and electronics

e PLUS: ACCESSORIES UPDATE
What’s hot in copolymer paints,
performance props, nav/icom gear,

auxiliary power and more




MAYBE YOU
RECAPTURE YOUR YO
BUT YOU CAN GIVE IT
HELLUVA CHASE.

. g 1
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At Mercury, we feel dependa- Wisconsin, the past 7 years the mix richer at top speed than
hility is a minimum design It has produced three rf.-‘:ma:l{ahle at idle to protect youg engine.
requirement. But, to the design three-cylinder outboards, There's a large cavitation plate
engineers who have dedicated a 70, 80, and 90 horsepower. set deeper on the lower umt for
years to better performance, an Nothing with this kind of power  better holding in tight tums—
engine that is only dependable ever delivered it so quietly. aspecial advantage for water skiers.
is simply dull. As you might expect, engi- And the strongest, most

gy e neers can think things through expensive bearings we've ever
TI;%EEEEEEIES EEE‘E‘FS R pretty carefully in 7 years, put into engines this size.
PERFORMANCE SHOULD  %° everything about these new While these new engines speak

DTN ’ by engines has been thoroughly softly, they carry a big torque curve,
BE SEEN AND I‘f{}T HEARD. researched and tested. s0 they deliver power from start-
There's been a quiet design rev-  There’s a variable ratio oil up to top speed. They're quieter,
olution going on in Fond du Lac,  injection system which makes stronger, faster and new for 1987,



ard equipment, so you never
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Midvange 1151035 hp
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OIL INJECTION FOR ALL .. T e b e
. . A — ~=-t;;,1 s [ A | e the way out of the water
Every electric start outhoard , Ty f’la' 7 |fi |s [ whenyoudock. A Mercalso
from 35 hp on up comes with e e Il Al ot —— “tucksunder 3°moreto
Mercury oil injection as stand- Sl e == 2 |5 get bigger boats on plane

have to mix gas and oil. There
are no extra hoses or fittings.
Fill the tank with oil and that’s it.
MERC POWER TRIM AND
TILT—16 YEARS LATER
AND STILL NO EQUAL.

Since its introduction in 1971,
Mercury has had the best trim

and water skiers up quicker.

If vou're just getting into
boating, we can't think of a more
exciting place to start than with
one of these mid-range engines
from Merc.

and tilt system on the water.

In fact, measurably better,

with 5° more trim and 10° more
tilt than any other outboard

on the market today. Extra trim
helps top end performance.
Extra tilt gets vour engine all
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GETTING WET

There’s a boat for every budget with today’s
tremendous variety in state-of-the-art designs.

at's your pleasure? If it's flipping for large-

mouths on the Arkansas River, Ranger,

Skeeter or Stratos can fix you up with a bass rig

that has the right mix of speed and utility.

Waterskiing on Lake Minnetonka? Chris-Craft, Four-

Winns, Smokercraft and several other builders make a

performance party boat with all the requizite muscle and

amenities. Cruiging the inner breakwater off Long Beach?

The obvious answer is a sleek sport boat from Donzi
equipped with a pair of wave-punching V8 sterndrives.

Mo longer must a single runabout design serve multiple
functions—with questionable adequacy, Now, boat builders
are creating sizes, shapes and power options to suit every
nautical need. But having options means making choices, and
the process of choosing the right boat begins with a careful,
time-consuming exercise in analysis and logic.

Price is probably your biggest hurdle. You're bound to
hear your boat dealer say, “It's not how much it costs, but
how much you can afford,” He's right to a certain extent. The
lending climate for boats is currently warm and sunny, and
more than $100 million in new boat loans were written last
year. Fueling this activity are low annual percentage rates
and down payments customarily one-fifth the purchase price,
making boat ownership feasible for more and more people.

b P& PHOTO BY SKP GANDIY

But remember, financing costs money over the long term. So
does fuel, Coast Guard-mandated safety equipment and the
usual accoutrements like water skis and fishing rods.

Choosing the right design is the next problem. In this age
of specialization, geography and local custom play a crucial
role in selecting a proper boat design. You wouldn't want to
tackle the Atlantic coast off Hatteras in a boat designed for
northern Minnesota. And & workaday sterndrive from Lake
Erie may work in a pinch down in South Florida, but do you
really want to be seen tooling around Miami in anything less
than a full-blown, Don Johnson-inspired muscleboat? A trip
to a local marina and a careful study of indigenous boat
designs may be in order. Consider the following: Big water
found around the nation's coasts requires a high freeboard,
self-bailing cockpit, maximum flotation and a deep, or modi-
fied, vee for positive seakeeping. A boat with these charac-
teristics would also be appropriate for large inland bodies of
water as well. Low freeboard planing hulls with a much
higher power-to-weight ratio are acceptable for flat-water
inland lakes and rivers. Between these extremes are various
tradeoffs between mission-specific features—like livewells
—and creature comforts—like folding tops, porta-potties,
eonvertible sunloungers, and so on.

Sheer size is another important factor. You probably don't
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want to buy a boat that you can't operate solo, even in high
wind and maximum current, And remember, in most areas of
the country the boat you run for just under four months out of
the year must spend the remaining eight months stored in VAW S M g1,
your driveway (or in a costly storage shed at & marina). RAMNGER 360 V

Algo, with a boat that requires outboard power, finding the
right design is half the battle. You still have to select the
right size engine, balancing power needs against initial price,
maintenance and fuel costs. You can tell a lot by concentrat-
ing on top-end performance and acceleration during a test
drive. Solid numbers in these areas usually mean plenty of
reserve power under load. Small engines may be too anemic;
large engines might not offer all that much increase in
performance for the hull you're interested in.

Onee you find the boat that's right for you, there are
several important evaluations you have to make. First,
gauge the comfort and sight lines at the helmsman’s position,

LAKELAND
PICNICKING

CHRIS-CRAFT 170
SPORT DECK

WATERSKIING
BAYLINER 1800
COBRA

PERFORMANCE CRUISING
WELLCRAFT SCARAB 5000

You'll be spending a lot of time here, g0 you'll want it right.

Check freedom of movement in the cockpit, and stowage

above and belowdecks. Make sure there are plenty of cleats,

chocks and other fixtures to aid you in mooring and anchor-

ing, and make sure they're fastened to the boat with through-

bolts and backing plates. Make sure the bilges are dry, and

make sure hull/deck junctions and hull laminates are sound,

Irregularities in these areas may mean problems elsewhere. g‘g:%;:lﬂ NSPORT
Lastly, when you've found the boat that fits yvou, vour PACHANGA 22

family and the water you plan to frequent, observe the rules

of the road and maintain a proper interval from bottle to AT

throttle, Boating is safe and challenging on bright, ealm, ! OFFSHORE

unerowded days—dicey if you push beyond your capabilities : FISHING

on a boat ill-suited to your cruising area. Cautionary foot- e Fe STAMAS 255

notes notwithstanding, remember that boating has evolved i : . FAMILY

to become a platform for enjoyment. If you take vour fun FISHERMAN

sunny-side up, with a pinch of salt, on the dry side or - '

completely wet, there's a boat out there waiting.—Tim Cole

The possibilities afloat range from the 5410,000 Scarab 5000
|above left) to a wide array of boats designed for specific

missiors and cruising grounds [right ). Each boat is the product

of Itz ervironment, with hull forms, stowage and power integrated

to achieve maximum enjoyment and usefulmess,

EANDER BOA TS, MURRAY CHETS-CRAFT



ake the resilient materials and the complex machin-

ery used to produce the high-speed rotor blades for

the Army's latest attack helicopters. Add the honey-

comb coring used in the flight decks of the hottest
military aircraft. Combine them with resins developed to
hold guided missiles together and, for good measure, stir in
some filament created for bulletproof jackets. What's the
result? Your family boat, of course!

There's a zsimple reason for this familiar link between
ultrasophisticated defense industry products and recreation-
al boating, boiling down to the two revolutions that have
taken place in boatbuilding in the past few decades.

The first was the broader use of fiberglass construction to
replace traditional wooden boatbuilding. But the second was
much more subtle. There has been a slow but steady
transition from conventional fiberglass to a host of exotic

96

syntheties applied with sophisticated building methods,

The energy crisis over a decade ago directly affected
boatbuilders because fiberglass is a petrochemical produet.
It made sense then, in a period of skyrocketing fiberglass
costs, to find a way to make boats lighter, since every pound
of fiberglass a boatbuilder could eliminate saved money,

At the same time, powerboat builders were facing the
problems of a gas shortage, so a light but strong boat was also
more fuel efficient. And, because Detroit was responding to
the problem by downsizing automobiles, the big-block V&8s
that powered most boats were no longer available. To
maintain the same speed for their ski boats and cahin
cruisers, the builders had to literally “lighten ship.”

It's no surprise then that much of the research and
development came from the aircraft and aerospace indus-
tries, where strength and light weight have always been a
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Fiberglass boatbuilding is 35 years old,
but a new generation of cloths, mats,
resins and cores is already improving
on this time-honored technique.

prime concern, and the trickle-down of technology has
become such a waterfall that many boat owners are unaware
of the changes taking place. The materials were already
being used by high-performance offshore racing powerboats,
which take a tremendous beating at speeds over 100 miles
per hour, as well as in ocean-racing sailboats, where cost is no
object when a fractional speed increase is concerned.

But these were cottage industries which used very small
amounts of the exotic materials, so the costs were corre-
spondingly high.

It wasn't until the larger boatbuilders started using these
produets in quantity that the prices became competitive with
more conventional fiberglass materials. The end result,
however, is that technology has made boating more fun and
less expensive. Let's look through the fiberglass process and
define some of the new language.
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Tillotson-Pearson’s Rampage 24, a diesel-powered cen-
ter-consele offshore fisherman, Is a suitable representa-
tien of applied engineering In contemporary synthetics.
Topside finish and gelcoat, with a waterproof vinylester
resin, form the exterlor skin in the lamination schedule
{1). Then comes a "/;-ounce chopped strand mat (2|; 0 to
90" bidirectional cloth [3); ¥, -ounce chopped strand mat
[4): Baltek balza core [5]; ¥%,-ounce strand mat
[6): O to 90° bidirectional cloth (7); "4-ounce chopped
strand mat [B); 0 to 45° bidirectional cloth [9); 1"/;-ounce
chopped strand mat (10); and an Interior gelcoat [11).

The three basic types of resins—polyester, vinylester and
epoxy—have their own place in the boatbuilding world. The
important factor is to match correctly the resin to the type of
reinforeing material being used so that the strengths are
matched. A particular resin, for example, may be ideal for
one type of reinforcing material. But if that resin is used with
another reinforcing material, the material will fail long
before the resin will fail.

Polyester—This is the resin commonly used for boatbuild-
ing over the years, and most boat owners are familiar with it.
It is inexpensive and generally all-purpose. It has poor
streteh (elongation) properties so it's not used on modern
high-performance boats, but it is perfeetly adequate for most
boats. The most common polyester is an orthophthalic base,
but the newer isophthalic-based polyesters are gaining in

Pt PHOTO By SKIP GANDY. INSET ILLUSTRATION BY DEAMN ELLIS ¥7



TOUGHING IT

popularity, The isophthalics are more
resistant to water and chemicals, are
more abrasion-resistunt, and have
higher impact and fatigue (flex) perfor-
mance. Most modern geleoat finishes
are made with isophthalic resins, and
it's likely that isophthalic resins will
become the common boatbuilding resin
in the future.

Vinylester—An alternate to polyes-
ter, vinylesters are claimed to have
better streteh characteristics than
polyesters, so they match more closely
the strengths of the various exotic rein-
forcements. Vinylester has good water
resistance and fatigue properties, but is
also more expensive than polyvester res-
in. One important feature of vinylester
is that it has excellent secondary bond-
ing strength, so bulkheads or engine
stringers added to a cured hull will be
stronger than on a polvester hull.

Epoxy—This is the high-perfor-
mangce resin, with a matching price tag.
Epoxy will adhere better than any oth-
er resin to a wide range of materials,
which makes it ideal for attaching
cores, stringers or other building com-
ponents.

Cloth

Cloth materials are the reinforcements
used in FRP construction, much the
same way that steel reinforcing rods
hold together a conerete building. Wov-
en fabrics that use continuous strands
are the most common ecloths, with
weights ranging from 4 to 16 ounces per
square vard. Heavier weights, usually
called roving or woven roving, consist
of untwisted yarns of fiber in weights
that range up to 48 ounces per yard.

The finished roving resembles a
coarse burlap and, like all cloths, has
good bidirectional strength; that is, in
the north-south and east-west direc-
tions. The lighter cloth weights can be
found in a variety of weave patterns,
such as twill, satin and matte, for dif-
ferent purposes.

E-glass—This is the most commonly
used fiberplass cloth in boatbuilding
today. You can buy E-glass at a marine
hardware store, and bond it with poly-
ester resin, [t's made from molten plas-
tic spun into fine fibers that are then
either woven into cloth or loosely gath-
ered into roving.

S-glass—This is high-performance fi-
berglass ¢loth from the aireraft induos-
try. It's three to five times more expen-
give than E-glass, but it is also much
stronger. Developed by Owens-Cor-
ning, it has 20 to 40 percent higher
tensile, impact and flexural strength
than E-glass.

Mat—Mat is usually made of E-
glass, and consists of random 2- to 3-in,
fibers held in place by a binder material

98

that is resin soluble. Mat is used pri-
marily for building thickness (and stiff-
ness) into fiberglass layvups.

Unidirectional fibers—This iz one of
the advances in reinforcing materials.
It consists of strands of fiber running in
one direction only, held together by
single fibers that are glued or sewn
laterally, much the same way that a
bamboo fence is held together by a few
wires, Obviously, it has very high di-
rectional strength, so it can be used in
areds where the loads are specific,

Bi-axial fibers—Technically, most
cloth is bi-axial, but the modern defini-
tion means a fabric made from layers of
unidirectional cloth that are not woven
through each other. One layer simply
lays atop the next laver to produce a
kink-free bank of fiber. Many bi-axials
run at less than $0° angles, such as the
popular +(-) 457 fabrics,

Tri-axial fibers—This is a layered

Inspired by building methods in aviatlon, a
filament winder crafts carbon fiber at a
state-of-the-art boatbullding plant.

nonwoven material similar to bi-axial
cloth, except that the fibers are orient-
ed in three directions, often at 120° to
each other to spread the loads,

Cores

A core material is a piece of solid
reinforcement, sandwiched between
layers of fiberglass materials and used
for stiffening—to prevent the “oil-can-
ning” of large, flat panels—and as ther-
mal or sound insulation.

Balsa core—When first used as a
hull stiffener, boatbuilders laid long
planks of lightweight balsa into hulls,
but this method led to rot and structur-
al failure when water “wicked" through
the entire plank. It's taken balsa a long
time to live down this beginning, but
modern balsa is now the most widely
used caring material in boats. The solu-
tion came from slicing through the
grain, turning it on edge, and producing
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4 checkerboard pattern of end-grain
pieces that do not transmit water. The
result is a stiff, light and inexpensive
core with good impact quality and high
compressive strength.

PYVC foams—Airex and Klegecell
(pronounced kiedge-a-gel) are the most
popular commercially produced foam
cores used today. Both are closed-cell
foams made from polyvinyl chloride.

Honeycomb—Honeyeomb  is  just
what it sounds like: A waffle-pattern of
material to give the highest stiffness of
any core of equal weight. The compres-
sion and shear strengths are second to
none, which might be expected from a
material originally used in aircraft for
flooring and bulkheads.

Materials

Much of the trickle-down of technology
from aerospace has been in the actual
materials used, sinee research has pro-
duced some aliernates to conventional
fiberglass construction.

Carbon fiber—These fibers of
graphite provide superb stiffness as
well as high tensile and eompression
strengths. They're often used in con-
junction with S-glass or other exotics to
provide acceptable impact resistance,
which iz otherwise quite low.

Kevlar—The trademarked name
Kevlar refers to aramid fibers of which
DuPont is the only producer in the
world, An aromatic polymid (usually
shortened to aramid), Kevlar is a form
of nylon that was originally developed
in the mid-1960s as “Fiber B” to rein-
foree radial-tire belting. Its unigue
properties soon were put into other
uses, and the public usually thinks of
Kevlar in terms of bulletproof jackets.
There are, in fact, two forms of Kevlar
available, Kevlar 29 is used for lines,
eables and flak jackets, while Kevlar 49
is used as a reinforcement fiber in
plastic composites, On a strength-to-
weight comparison, Kevlar has the
highest specific tensile strength of any
commercial fiber. It is five times stron-
ger than steel, and twice as strong as E-
glass, which allows a Kevlar hull to
maintain the same strength as an E-
glass hull at a fraction of the weight,
The negative side to Kevlar is a marked
weakness in compression, so it is often
used in conjunction with other fibers
that balance that trait.

Nomex—A chemical developed by
DuPont, Nomex iz most famous for its
fireproof qualities, and it is used in fire-
resistant suits for firemen and race-car
drivers. It is an aramid, which iz turned
into a paper-like substance for use in
honeyeomb coring.

Hybrids—These are reinforcing fab-
ries that combine two or more different
types of fiber. One common hybrid is a
mixture of Kevlar with carbon fiber.
The Kevlar provides high impact-resis-
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tance, while the carbon fiber supplies
the stiffness. Combinations of S-glass,
Kevlar and carbon fiber are also avail-
able to optimize certain properties.

Methods

It's no surprise—with all the new res-
ins, fabrics and materials available
—that new methods of construction had
to be created.

Pre-preg—This term vefers to both
the material and the technique where a
fiberglass cloth i pre-imprepnated
with eatalvzed resins,

Because the resins are forced into the
material under ideal manufacturing
conditions, the optimom resin/fiber ra-
tio iz maintaimed,

The finizhed matris must be stored
and tl':.in.-#pm'lml in a frozen state to
keep from curing, but it offers the
lightest weight and highest strength of
conventional fiberglass construction.
When the material iz being fabricated,

$
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it must be cured in an autoclave,
Vacuum-bagging—This iz 2 method

used to ensure complete saturation of

the fiber reinforcing material with res-
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the weight of the finished produet.
Filament winding—Tillotson-Pear-
son, the same company that builds the
Rampage shown on the previous pages,
alzo produces a line of sailing vachts
that feature unstayed masts. A normal
mast could never withstand the strains
of wind and sails without a network of
steel rigging., But by using filament-
winding machines and a blend of carbon
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strength and flexibility is produced that
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There, in a sizable nutshell, vou have
The fiberglass of today is barely
recognizable from the fiberglass of
three decades past. Considerable
thought and engineering has profound-
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Born on the racecourse, perfected on our recreational waterways, today’s large
outboard powerplant achieves both extra muscle and operational simplicity.

aybe yvou've seen them mounted on motor stands

at boat shows, or linked across the transom of

some tricked-out boat in the local marina.

They're distinctly larger than the average out-
board, some approaching the size of a broad-shouldered
linebacker, and they pack the horsepower necessary to run
your Scarab to the Bahamas for lunch, or to speed your
Skeeter to the five best fishing spots ahead of the pack, or to
move out in the family eruiser for a distant anchorage, Even
to power your APBA-class racing boat at speeds approaching
80 to %0 mph and up.

These high-performance outboards, rated 200 hp and
above, weren't always available in the numbers that you see
them sold today. As boat construction changed to emphasize
the benefits of performance—with lighter, stronger struc-

Twin Johnson VBs adorn the transom of an Aquasport 270XF Fish-
erman (top left). They evolved from competition, where Meroury-
powered Champ boats romp (above). The lost-foam casting techni-
que—which relles on intricate polystyrene moldings to create
light, strong blocks (left}—Is one performance offshoot.

tures that could withstand the stresses of operation at speeds
in excess of 50 mph—buyvers realized the advantages of
extended range and better fuel economy by mounting one or
more high-horsepower outboards on the transom. Owners
gained more room in the cockpit and, perhaps more impor-
tantly, achieved a combination of greater top-end power and
breathtaking acceleration.

But the four major engine makers approach the problems
and enormous possibilities of large outboard power from
different anpgles.

For instance, only Mercury has an in-house high-perfor-
mance products group in its engineering department. The
group is structured to produce a few, or a few hundred,
highly specialized engines in pursuit of research goals, and it
is through this group that high-technology has entered into
Mercury's manufacturing and quality-control,

Current star in Mercury's upper strata outhoards is the 2.4
Litre EFI (for electronie fuel injection). It's a V6 sharing the
same 60° block and the same basic stats as the Mere 200, 175
and 150 XR2 engines, displacing 142.2 cu. in. (2330 cc), bored
at 3%, in. (86 mm), with a 2%-in. (67 mm) stroke,
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POWER PLAY

The Mercury 2.4 EFI is set up to
burn regular leaded or unleaded premi-
um 89 octane gasoline, like its cousins,
but the similarities stop there. This
powerhouse will crank out a remark-
able 275 horses at WOT (wide-open
throttle) readings of 6300 rpm.

How does Mereury squeeze so much
performance out of the same block that
produces 150 hp at the other end of the
gpectrum? To begin with, higher engine
speeds require better breathing, which
required a new front induetion ABS
cowl, baffled and ducted to improve
airflow while prohibiting water from
entering the velocity stacks.

Mercury Performance engineers de-
veloped what they eall “2-stage reeds”
in the carburetors, The system com-
bines a stiff reed for higher rpm airflow
with a soft reed for mid- to low-range
rpm running.

Better breathing also requires larger
intake and exhaust ports. But larger
ports allow ring expansion, which
greatly reduces ring life. Mercury
turned to bridgeporting, a machining
process producing ports that are wider
and more rectangular than convention-
al ports, with a bridge in the center to
hold in piston rings. Bridgeports offer
more total width and breathing area for
higher rpm produection, with less height
for improved low-end torque.

Combustion chambers are shaped to
ereate turbulence, causing a uniform
mixture of fuel in the cylinder, which
will burn evenly and more completely.
It's called loop-charging, and it allows
the best fuel economy in high-perfor-
mance engines, Production versions of
the 2.4 EFI are qualified on gas of
lower standards than is available at
most fuel pumps.

Mercury has invested a mint in anti-
corrosion. [ts XK-360 aluminum alloy is
very low in copper content, probably
lower than what's available on the open
market. To achieve this purity, Merc
had to import high-tech furnaces from
Europe, and find efficient ways to fur-
nich it with aluminum to be used in
powerheads or gearcases, to name a
few. Mercury also relies on the electro-
deposition process, or EDP, which
carefully cleans and negatively charges
unpainted parts going into a positively
charged epoxy paint vat. The resulting
finish is a multicoat protective system
that adheres to the base metal.

High-tech performance in OMC's
Johnson and Evinrude outboards cur-
rently centers on the 275 and 3.6 GT V8
powerplants, which are dubbed “the
world's most powerful production mo-
tors,” They are both based on 90° V-
blocks and displace 220 cu. in., the
former producing 275 hp and the latter
about 300 hp.
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The latest generation of plastics tech-
nology plays an integral part in the
development of higher horsepower in
both the powerful V8 and the more
compact V4 engines,

The carburetors are die-cast alumi-
num assemblies with inner bodies and a
venturi made of DuPont Minlon, a high-
quality cousin to nylon. Six-petal flexi-
ble plastic reeds behind the carb in the
3.6 GT replace stiffer, longer-lasting
steel reeds, with the advantapes of
improved performance across a wider
range of operating speeds and longer
patential engine life.

Plasties, and the lost-foam process,
also play a key role in the easting of
intricate manifold parts as one piece on
the V8 blocks, eliminating the need for
muitiple fasteners and gaskets. Inex-
pensive polystyrene blanks, shaped ex-
actly from a master mold, are buried in

Suzuki achieves a more effickent fuel burn in
its Super Six high-performance 150 by loop-
charging under twin sparkplugs.

sand. Molten aluminum is introduced,
vaporizing the foam and displacing it.
Allowing precisely for shrinkage, the
cocled aluminum part is extracted, a
stronger, lighter 3-dimensional shape
not previously attainable.

There's even an easily removed 2-
piece lower motor cover made out of
tough molded plastie, allowing out-
standing access to virtually all power-
head components,

To handle the inner stresses of wide-
open throttle (5000 to 6000 rpm for the
275 and 5750 to 6250 rpm for the 3.6 GT)
speeds for extended periods, both en-
gines use gingle-piece forged steel
crankshafts and take advantage of loop-
charging technology to use flat-top pis-
tons and cut down on total piston mass,
which considerably lengthens engine
life. Loop-charging, incidentally, offers
more complete and powerful combus-

LLUSTRATION FROM SLIZUKI

tion of the air/fuel mixture by swirling
it into the cylinder, an effect that is
caused by cyvlinder-dome and piston-
head shape, as well as precise intake
and exhaust porting.

The high-performance end of Suzu-
ki's lineup of 20 cutboards includes two
150-hp models, the DT200 and the
DT200 10th Anniversary Edition. Su-
zuki's expertise in 2-stroke technology
is the result of more than 25 years of
motoreyele racing, and more than 18
years of building outboard motors.

When vou talk about oil injection, the
discussion naturally turns to Suzuki's
pioneering advances in 2-stroke en-
gines, One is automatie oiling and oil
injection, a system that adjusts the
gas/oil ratio to match the needs of the
outboard at any given performance lev-
el. Less oil is required by the engine at
light load, idle or low rpm running
speeds, so the gas/oil ratio is adjusted
to 150:1. Compare that with the stan-
dard 50:1 ratio you once mixed in your
fuel can, the same 50:1 ratio that an
outboard motor needs when running
under heavy load or at full-throttle,
high-rpm settings. Suzuki engineers
have devised a system to link the oil
mix to the actual lubricating needs of
the powerhead at various rpm.

Oil enters the air/fuel mixture
through nozzles downstream of the car-
buretor, delivered by a crankshaft-
driven pump that is linked directly to
the throttle. This system responds pre-
cisely to engine requirements across a
wide band of power output. Uniform
mixture and lubrication is achieved
when the oil is finely atomized by in-
jecting crankease pressure just ahead
of the oil-injection nozzles. As on most
advanced high-performance outboards,
Suzuki relies on precise porting, ex-
haust tuning and dome-topped pistons
to promote loop-charging,

But the engineers at Suzuki looked
beyond loop-charging and further
boosted performance and reliability in
both their 150 Buper Six and their 200
Anniversary Edition by adding another
sparkplug to each cylinder, causing a
more efficient fuel burn.

Suzuld has also developed an ad-
vanced cooling system, which it calls
the 2-Loop, 2-Bypass system, to cope
with varying engine temperatures
found in different parts of the block.
Simply stated, water is circulated in
both the eylinder block (loop 1) and the
eylinder head (loop 2). Water from hot-
ter engine zones is shared with water
from cooler zones, creating & more uni-
form system temperature, which low-
ers the average operating tempera-
ture, extending engine life.

It's only fair to say that most of the
engine manufacturers have some form
of low-oil warning system. Suzuki's
gauge precisely monitors four levels of
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engine oil, monitors engine coolant and
ail flow, and even warns of over-rev-
ving (a warning yvou should heed before
the engine takes over and automatically
reduces excessively high rpm in an
effort to protect from damage).

No stranger to the high-performance
matorcyele racing tracks of the world,
Yamaha has translated its 2-stroke ex-
pertise into a powerful line of big out-
boards. Yamaha's four big-bore out-
boards are all based on a 158.4-cu.-in.
block, producing a power range from
150 hp to 225 hp. The company’s most
advanced engine by far is the 225-hp V6
XL, a loop-charged powerhouse that
features a microcomputer brain to con-
trol all of that brawn, and Yamaha's
own brand of oil injection, termed Pre-
cision Blend.

Precision Blend utilizes a erankshaft-
driven pump, an integral oil reservoir,
an on-board control unit and injectors
that are downstream of the carburetors
(injecting oil into the manifold between
the carb and the reed valves), Precision
Blend varies the mixture of gas to oil
based on engine speed and load, vary-
ing from 200:1 to 50:1 in ratio.

In addition, Yamaha equips its V-
block models with a remote oil tank that
automatically feeds the engine-mount-
ed integral il reservoir when it is less
than half full. This extra tank can give
you more than six hours of running at
wide-open throttle settings before you
have to replenish the system.

One of the keys to Yamaha's state-of-
the-art performance is the combination
of 80° V-block and an offset crankshaft.
The offset erank is a performance add-
on that allows the engine to fire more
frequently, on every 60°F turn of the
engine, to emoothly spin the shaft at
constant high rpm speeds, Yamaha
uses it as standard equipment on all V4
and V6 outboards.

Yamaha labels its 225 hp V6 XL “the
outboard with a brain,” a reference to a
microcomputer ignition system that
uses eight sensors to constantly moni-
tor performance information, from en-
gine load and speed to operating tem-
perature and fuel quality.

Every idea for improved outhoard
performance discussed here has run the
long road of initial design and develop-
ment, has been through exhaustive lab
testing, and has finally been forced to
the limits of endurance and durability
on the racing cireuits of the world,
Quite often, consumers don't realize
that they are the ultimate recipients of
technology that has first trickled, and
then flowed, down from tens of thou-
sands of hours of development.

It's something to think about as you
slide the throttle forward and pull a
skier out of the hole, or accelerate for
that favorite fishing spot.

—lahn Wooldridge
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evar mada, |'ve been 3 planer man loe YEIrE and am now retered. Tha
Foloy-Beésaw has samed me over §50, 000 sxva scome (n the pasi
EiEven years.

Aobart Sawyer, Roseburg, Omegon

Payn For itsnll: | Bought 2 Batch of walne in Bhe rowgh, and afer
plasniag it an e Foley-Belsaw | figored up the money | had saved. It
was emough o pay for wo-hirds the cost of the Planer. it resfly dogs
2 good job

R.5. Clark. Springfield, Ohia

More Thaa Expmcted: “‘Thiz muching payy for ilsell by making
momsy oul of RErEp beards. (i g very wed buil maching and | con-
Pédd it 8 e than | expeéciad dor the price, |t dosa evarything you

say it will
Siephen Schulte, Orangeviile, Penna.

... And Fobey-Dalsaw Iy The Cholce OF Prolessionals: | recom-
mend Foley-Beisaw’s Planer-Molder-5aw a3 the most useful shop
tocl thal any crafisman could own. We S oo seldy day in e
WORKBENCH model shop, and couldn't get along withaut it~

JAY HEDDEN — Editor of WORKBENCH Magazina

NO OBLIGATION and
N0 SALESMAN Calls!

8 Foley-Belsaw Co.
By 01041 Fieki Blidg

ST
Kansas City, Mo, B

[0 YES, please send me ihe FREE Bookie! that gives me
b "é‘}'..‘?'ﬁrf'.‘.:ﬂ“.ﬁ"r'n"‘“.'i:
o

shop. | undenstand fhars is No 'I;!!:IBWW and thal Ba
man will call

NAME

ADDRESS .
ciTyY

STATE np .
-y 4 1 " 1 ¥ 4T



Microchips and cathode-ray tubes are a
signal of things to come in marine
equipment. But high technology is also
at the forefront of boating basics, from
compasses to bottom paint.

n an age when space vehicles routinely probe the
Venusian atmosphere, and a jaunt to Mars iz under
serious contemplation, it's little wonder that sophisticat-
ed padgetry is finding a home in the boating world.
Microprocessors and video screens are indeed becoming
commaonplace, but interesting, useful technologies are also
finding their way into more prosaie equipment categories. In
fact, aceessories these days range from the simple to the
sublime. Compasses, auxiliary power, props, even paint, are
feeling the heat of technological advancement. While back on
the leading edge, visionary manufacturers are establishing
the epitome of art in engineering, like the $171,000 dash
panel found aboard Welleraft's Scarab 5000 (right). It's
getting so that wherever you ride—up the creeks in an
outboard jon boat, or down the cuts in a twin-screw
thoroughbred—technology is riding with you.—Tim Cole

Even the ensign has gone high-tech. The Radar Flag's
sliver anodized lining [below| reflects signais at

8"/, miles. Contact Radar Flag, 2430 E. 6
Commercial Blvd., Ft. Lauder-
dale, FL 33308, \-hﬁ

Wellcraft asked HWH Electronic Corp.
to assemble and Install the finest
navigation and communication
gear avallable for Itz 3410,000
Scarab 5000. The space-age dash
panel [abowve] is the resuit. In
the upper left is the ship's
functions monitor, which In-
corporates running light
ON/OFF Indicators. Just
below and to the left,
HWH positloned a Fur-
uno FCV-661 color vid-

eo depth finder, used
for tracking bottom
topography In




navigation, or findlng fish. The Fur-
uno FR-805D radar is positioned in the
lower left. It has a 48-nautical-mile

range and an alarm if a target comes
within a specified perimeter.

Taking center stage Iz the Cetec
Benmar autopllot. This device steers
the vessel electronically, and inte-
grates with the loran C, sat/nav and
digital navigation plotter. Clustered
around the autopliot are specially de-
signed LCD powerboat readouts from
Brookes & Gatehouse. Boat speed s
on the upper left. Depth Is on the up-
per right. The two LCD modules to the
lower left and lower right Iindicate a

POPULAR MECHANICS = 1,

variety of different information—rud-
der angle and plane angle, for In-

stance, or wind direction and sea tem-

perature.

Conventional analog englne instru-
ments have been replaced aboard the
Scarab 5000 by the Javelina Audit
Mark 5 Marine System. Three CRT
screens installed just above the steer-
Ing wheel indicate speed, rpm, oll
pressure, voltage, water tempera-
ture, fuel level, trim position, etc.

HWH installed the Scarab’s naviga-
tion gear on the right. At top Is the
Furuno LC 90 loran C, which gives the
operator real-time position. The loran

dead-reckons between passes by or-
biting Transit satellites, whose signals
are captured by the Furuno FSN-70
satellite navigator. Loran and sat/nav
position is indicated on the Furuno
GD-170 color video plotter below the
sat'nav and Is displayed in latitude/
longitude coordinates.

While the prudent mariner should
never expect these bells and whistles
to replace a human being standing
vigilant on the bridge deck, the ulti-
mate is always interesting. For more
information, contact Kevin Sherburne
at HWH, 4215 Gulf Blvd.. 5t. Peters-
burg. FL 33706,




GREAT GEAR

Tanaka has developed the
QEG-250 lightweight por-
table generator to tackle smaller re-
quirements. The 18.7-pound unit fits
anywhere and supplies 12-volt DC cur-
rent for recharging batteries or
powering tools. Handle makes it
stowable and convenlent. Contact
R.E. Jarvis, Rt. 9, Fayviile, MA 01745,

Heart Interface silently
converts your ship’s 12-valt DC
current to 120 AC. In sizes ranging from
tiny 200-watt uniis [like the HF 12-200
shown here), to units offering greater
AL output [like the larger HZ 12-1500).
HI power inverters let you operate
household appliances off your ship’s bat-
tery. Contact Heart Interface, 811 First
Ave, 5., Kent, WA 78032.

ed, binder remained, complicat-
ing refinishing. New paints mix both
agents in a single, consis-

tently toxic coat. In-

terlux, 2270 Morriz Ave.,

Box 386, Union.

MNJ DT70B3.

The Apeico LDR 9900
radar relles on simple, readable LCD

technology in a highly compact #x 7 x

3%,-in. display. making It the world's
smallest radar. It has night lllumina-
tion and a 1000-dot pixel density for
enhanced resolution. The accompany-
ing scanner welghs just 16 pounds.
Contact co Marine Electronics,
1107 N. Ward 5t., Tampa, FL 33607,

H-.E PHOTOS BY CAYMANSEWRIAN L LETRATION ABCVE B ADCILAH BROTRAN
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4 i‘ shuatlons when you have to go un-
LR\ derwater. The handheld tank Is 15 In.
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depth of 8 ft. Contact Survival Tech-
nologles Group, 115600 Ninth St. N.,
5t. Petersburg,. FL 33702-1098.

The Man Over-
board Moduie offers
quick-release assis-
tance to overboard victims by putting a self-inflating horseshoe and locator py-
lon in the water in about four seconds. A pull on one strap deploys the system.
Inflatable components are b-ounce nylon painted orange. Contact Survival
Technologies Group, 11600 Ninth 5t. N., 5t. Petersburg, FL 33702-1098.
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SAFER BOATING!

For skiing, sailing, or pleasure boating, here's a
perfect way to avoid shallow water areas—
protecting your boat, your propeller, and most
importantly your passengers.

It's an Eagle Digital Depth Sounder. Just turn
one on, and you get a guick and constant
digital depth reading that you can depend on
at a glance, even at night The depth it shows
is accurate at any boat speed, even over

70 mph.

Eagle DDS models are not only accurate, but
they're tested tough to be reliable, fog-free,

and both come with a one-year FULL warranty.

So for safer boating, know your depth with an
Eagle DDS-1 or DDS-3.

» ERAGLE

THE ALL AMERICAN SONAR
PO. BOX 669, CATOOSA, OK 74105

Eagle Electronics disclaims any responsibifity for accident or injury.

-
-

You don't have to be a pro to find fish like one.
Just use an Eagle Liquid Crystal Graph
(sportfishing sonar).

With an Eagle, you'll see a digital readout of

the bottom depth plus a crystal-clear picture of
what's under your boat. You'll see bottom

contour. You'll see structure. More importantly,
you'll see FISH, shown as arches. You can

even zoom in for a closer look. And much more.
While leading the field in advanced y
technology, every Eagle LCG is easy to o
operate. And each is made rugged and ,{;ﬁ' .
reliable. They're watertight, fog-free and /& ¢
backed by a one-year FULL warranty. & J"

,ﬁsz

So start fishing where the fish
are with the pinpoint accuracy .
and picture quality of ’.-"
LCG sportfishing

sonar from Eagle. @gﬁ




DIESEL POWER
THAT

FEELS GOOD

WITH BANKS TURBO SYSTEMS

FORD 6.0 TURBD =
GM 6.2L TURBO ALSO AVAILABLE

» EMISSIONS LEGAL IN ALL 50 STATES
* UP TO 50% MORE HORSEPOWER

® 12 MONTH WARRANTY

o DEALERS NATIONWIDE

# YOUR POWER SOURCE “SINCE 1958"

bankss.

Gale Banks Enginearing
546 Duggan Avenue, Dept. 650
Arusa, Ga. 81702 {818) 969-9605

EARN $20/hour

With Your Own
MAGNATRAC,

Bulldozer |

“““"-\. .

® MNEW ENGINE

18 hp Twin Cylimdes
® NEW POWER

500 ha. Max. Pl
& NEW LODADER

Lites 750 Ibs. 0 7% Bt
& NEW BACKHOE -

Crigs & Loads to 8 fr

Cataliog — shaweng
Misgnatiae—Kit
construction &
1L T . 5100

Plama — Tor build
irsg @ Maghalrac
from locsl i

—

' &

STRUCK-KIT Dupt: PM37
Cedarburg, Wisconsin 53012

MEN’S WIDE SHOES

EE-EEEEEE, SITES 5-13

Extra width for men who need i
Excaitent variaty, styling
and Euzll Send ko
FREE CATALDG

THE WIDEST
SELECTION OF THE
'WIDEST SHOES ~ —
ANYWHERE! e

HITCHCOCK SHOES, INC.
Dept. 28A , Hingham. MA 02043

GREAT GEAR

The Lorad Blackhawk hand-
held VHF and Motorola Tri-
ton-800 handheld cellular
telephone signal the ut-
most in small-package ma-
rine communications. The
Lorad—a vital link to the
Coast Guard and other
VHF-equipped vessels
—has an LCD channel

Indicator on top of the unlt, where iit's
eay to see, and runs off Nicad power.
The Triton-800 stows anywhere and
offers instant, static-free communica-
tion in cellular areas near large cities.
Contact Motorola Inc., 1301 E. Algon-
quin Rd., Schaumburg, IL 80796, or
Lorad, 7300 N.W. 35th Terrace,
Miami, FL 33122-1243.

Datamarine Is right In step with the
high-tech imperatives of lightness,
strength and small size. The Dart se-
ries “thin package” instruments are
anly %, in. thick, and can be mounted
in tight spots or on contoured sur-
faces. Contact Datamarine, 53 Port-
side Dr., Pocasset, MA 02559-1030.

PAA PHOTOS BY LAYMANTNEWRAN

STANDARD
1O PROP
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Quicksilver has advanced the art and
sclence of propelier design, which can
have a dramatic effect on your boat’s
performance. A tandard sterndrive
prop [top) permits nolse-reducing
through-hub exhaust and is shaped
for high-torque requirements like wa-
terskiing. The cleaver prop [bottom)
is intended for the high rpm assoclat-
ed with surfacing drives. Contact
Quicksilver, Mercury Marine, Fond du
Lac, Wi 54935,

e

PERFORMANCE
FROWP

COMPASS SENSOR

&

LCD READOUT

Azimuth relies

on solld-state elec-

tronics to produce +/- 1" of accuracy In
Its new nonmagnetic compass, its
unique articulating LCD readout can
be mounted anywhere. A remote sen-
sor in the billge iz connected to the
LCD panel. Contact Azimuth, KVH In-
dustries, 850 Aguildneck Ave., Middie-
town, RI 02840. ™
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service and repair /1 )
Start your own money q

In just a short time, you can be ready (o
Join one of the Mstest growing industries
In America. .. un indusiry where guali-
fied men sre making from $25.00 o
S0 per howr, .. and that's just for
labor, Parts, engimes and pocessories pdd
even more o lh: prnlIis

Becuuse ihe small engine indusiry has

grown so gquickly, an acale shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, it"s not un-

wspal for & good small engine man io be ‘ﬁ

three to fonr weeks behind in the summer
and wt least a week behind in the winter.
When vou see how many small engines are
in use today, i easy to understand why
qualified men command such high prices
— o5 much as 549,95 for a simple tune-up
Uit takes less than an hour!

You get all this Professional equipment with your
ALL YOURS TD
... All at NO EXTRA COST.

course, PLUS 4 H.P. Engine. ...
KEEP

Jl :

65-million small engines
are in service today!

That's right — there are over sixty-five
million I-cvecle and 4-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 built at
a4 mate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, vou can s00n
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carls, snowmo-
biles, generators, snowblowers, paint
SPrAYers. .. lhc list is almost endless.

No expaflanr.n necessary.

You don’t need to be a *borm mechanic’
or lirve prior experience. If you can read,
you can moster this profitable trade right
il home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
tlusirated —so clear you can't go wrong.

Send TODAY
for this
fact-filled

FREE

BEAT INFLATION!
Cashinon the
huge demand for
small engine repair.

Work part time, full time

% right at home- we help you

everystepnfmaway

You receive trade sacruts

and business plans.

We guide vou every step of the way,
including tested and proven instructions
on how 10 get business, what 1o charge,
how to get free advertising, where (0 get
supplies wholesale...all the “tricks of
the trade™. . . all the inside facts you need
10 assure success right from the start.

“I've had abour 8
vears experience
repairing small en-
gimex ... buf re-
pairs were uﬂ:!_‘r
minar, .. ganil |
giarted the Foley-
Belraw Course.’’

Walter H. Strick
Campball, Califomia

With our famous ‘learn-by-doing’ train-
ing method, you get practical ‘hands-on’
experience with specialized tools and
equipment that vou'll receive with your
training plux a brand-new 4 HP engine —
all vours 1o keep !

SEND FOR FREE FACTS!

You risk nothing by wsccepting this

affer fo find out how Foley-Belsaw
training can give you the skills you need
fo increase your income in a high-prafit,
recession-proaf business af your own,

Just fill in and mail coupon below (or
send posteard) to receive Tull information
and details by return mail. I IT TODAY !

FOLE¥BELSAW INSTITUTE of

SMALL ENGINE REPAIR
51118 Field Bidg., Kansas Clty, MO, 64111

There is NO OBLIGATION and

&

.

KAMEAS CITY, MISSOURI 64T

[ YES, please send me the FAEE booklet that

gives tull details abouwt starting my own business in

Small Engine Repair. | understand there is no obligation
and that no salesman will call

Tells how you Quickly

Name
irain io be your own bass
m g prohtshle Sparelime g Address
or Fulltime business of |
your cwn PLUS compiese | iy
getaity om pur J0-Day |

HU RISK Tl'il : Stale_ il




Bro

Available at most office supply and stationery stores.

ence with

’s medium point.

Because you are wihe you are, you're always looking
for new ways to express pour boldness: The way you
dress, the car you drive, even the pen you write with.
And only Pilot is bold enough to create a pen that's
as bold as you are. In a “me too” world only Medium

Point Brougham stands out with a stroke that drives
vour point home, powerfully. Boldly! Decisively! Clearly!
Buy one today. Only $1.29.

(PiLOT],

Medium Point

Rolling Ball Pen

Pilot introd

the pma : 2’; bold
as you are.
Capture the bold

ON THE ROCKS

(Continned from page 811

solid bar with a 2-finger trigger and
cable system operate the two sets of
two opposing cams. Trigger pull re-
duces the cams to their smallest diame-
ter for placement. Springs flare the
cams and hold them against the rock
when the trigger is released,

Ascenders and descenders
Ascenders are spring-loaded cam de-
vices used primarily for climbing rope,
Once attached to the rope, a jumar
(generic for ascender) is pushed up-
ward, easing tension on the cam. The
cam activates under load and holds the
climber in the higher position. Two are
normally nsed.

Deseenders are rappel deviees and
can be used for belaying. A descender
loops rope around or through itself to
create friction. The climber attaches it
to his harness system and feeds the
rope through the device.

The sport of climbing

Mountain elimbing equipment has im-
proved faster than my ability to use it. 1
climbed my first crack 22 years ago,
and at that time some books had photos
of mountain walls that were called “im-
possible.” They've since been climbed,

10

Climbing is a sport that offers the
participant an unusual blending of
physical and mental challenges. The
danger iz real, a mistake often fatal.

The most important piece of equip-
ment the climber can learn to use is his
brain. But it sure doesn’t hurt to have a
few “Friends.” ™

CLIMBING GEAR SOURCES
® Recreationsl Equipment Ine., P.0O. Box C-
BHIZS, Seattle, WA BE1ES; (206 433-07T1, ex. 443
® Chouinurd Equipment Tne, 245 West Santa
Clurn 5t., Ventura, CA $3001; (805) 653-6417.
® Climb High Ine., P.0. Box 5210, South Burling-
ton, VT O64E; (802} BG4-4122,
® Lowe Alpine Systems, P.0. Box 189, Lafuvette,
CO BOEE; (308) 466-370,

Fair climbing

w'lu various forms of “protection”
continue to be engneered for rock
chmbers, the objective for many of these
ouldoor aerialists is 1o shed their eguipment
entrely, o assault sheer rock faces wilh
nothing more than muscle and grit, a chalk
bag and climbing shoes. The number of
thase “freastyle” rock cimbers 15 growng.
But this minimahs! philosophy also extends
fo “mountain” chimbing, in the classical
sensa, where 42-vear-old Makan Renhold
Messner (left) reigns fram on high. Messner
recently complated mountainearing's grand
slam, having scaled Earth’s 14 peaks thal
excesd 8000 melers (that's 26,246 ft)
Messner achieved this feal without bottled
oxygen (which he considers chaaling), com-
plex protection or the help of Sherpa bear-
ers. The air above BODD meters is deadly
thin, and Messner relied on nothing more
than his legendary will of ron—as strong
perhaps as the pitons, carabmers and
‘Friends™ that protect other cimbers —T.C.

™
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can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

he first step

is yours.
To find out more, mail in the
coupon below. Or, if you prefer,
call toll-free 1-800-321-2155
(in Ohio, 1-800-523-9109).
Well send you a copy of CIE's
school catalog and a complete
package of enrollment information.
For your convenience, well try to

CIE MAKES THE WORLD i et

D answer your que&l:icrn&

OF ELECTRONICS YOURS.

Today's world is the world of elec- 4K RAM Microprocessor Training
tronics. But to be a part of it, you Laboratory, for example, trains you to
need the right kind of training, the ok with a broad range of com-
kind you get from CIE, thekind that  yers in a way that working with a

can take you to a fast growing career  gingle, stock computer simply can.
in business, medicine, science,

gOVernment, aerospace, sonalised
communications, and more. E-aining.
ialized You learn best with flexible
training. training, so we let you choose from

You learn best from a specialist, a broad range of courses. You start
and that's CIE. We're the leader with what you know, a little or a
in teaching electronics through lot, and you go wherever you want,
independent study, we teach only as far as you want. With CIE, you
electronics and we've been doing I—- ——————————————
it for over 50 years. You can put APM-31
that experience to work for you c l Cleveland Institute of Electronics
just like more than 25,000 CIE 1776 East ITth 5t., Cleveland, Ohio 44114

YES! | want to get started. Send me my CIE school catalog including details about

students are currently doing _ : 2
the Associate Degree Program. [ am most interested in:

all around the world.

| [CJ computer repair [ television/high fidelity service
[ ielecommunications [ medical electronics
ical [ robotics/automation [ broadcast engineering
- o | E 'I:Ill'ltr
-
F i r O, Print Mame
You learn best with practical training, |
s0 CIE's Auto-Programmed® lessons | AR e
are designed to take you step-by-step, Ciy S Zip
principle-by-principle. You also get I Ape Ares Code/Phone N
valuable hands-on experience at every Check box for G.1. Bulletin on Educational Benefits
stage with sophisticated electronics l CVeteran O] Active Duty MAIL TODAY!
tools CIE-designed for teaching, Our | OR CALL TOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109)




SPEED THRILLS

(Continued from page 66)

away, and insistz on being shown the
engine, if they don't demand a ride
outright. Attention has been the Cor-
vette's traditional panache, and the
Callaway has it squared.

The Z-51 performance handling pack-
age ride can only be categorized as stiff.
Race-car stiff, And the fiberglass
ereaks and pops over anything but the
smoothest roads. [t's the price you pay
for a totally flat cornering attitude. The
shifter feels as if it were bolted directly
to large pieces of metal. The heavy but

responsive steering and brakes assure
that this is not a ear for the weak or
timid. It simply reeks of make-my-day
macho in a fashion unapproachable by
any other vehicle. Add 20,000 to the
price of a normal Corvette for the
Callaway option.

And few are the vehicles eapable of
the Callaway's 173 mph top speed,
which we simply had no opportunity or
inclination to test. The Buick is ham-
pered by & 124-mph shutoff built into
the fuel-injection computer, so no top
speed comparison was possible even if
the aerodynamic disparities were not
&0 great,

Now Brings

Makers of the World Famous T-50 Staple Gun

You A Full Selection

(14 Profess:ml lity Fastenin Tonls
For All Your Fix-It Fa%':m? Needs! ¢

ARG AAFEATR AR RFRIR

el TH-5080 Thumb Feed

. u4mm~“ﬁ5#uuw

Wod  Mamenwy  Metal  Malioe Do St

i - L

iﬁﬂI &

hanlly far waty tivel feading and

Moadel RL-100 Light Duty

ARROW FASTENER COMPANY, INC.
271 Mayhill Street, Saddle Brook, NJ DTEBZ
in Canada: Jardel Distributors, Inc., B505 M-lmpnhtnn Bivd. East, Montraal H1P 158 Quebec

Availtable of all leading Hardware, Hnm Conter, and Discount Dapartment Slores everywhara.

After some arm-twisting by the engi-
neers present at Milan, we did square
affthe two cars. Because Chevrolet and
Callaway don't think the current crop of
GM automatics can deal with the V8's
torgue, the Corvette is available only
with a 4-speed manual transmission,
which incorporates overdrive on the
top three gears. The Buick comes only
with a 4-speed automatic.

The automatic-equipped  Buick
proved to be more suited to dragstrip
testing because it provided full-power
upshifts that didn't let the boost fall off
between gears. The Corvette required
a fine balancing act between clutch
slippage, wheelspin and turbo boost off
the line that made it tough to drive
consistently. And turbo lag between
shifts didn't help, either,

The Buick was faster off the line,
right from the start. About the time
that we started to figure out the Cor-
vette, it's alternator expired. Vanish-
ing voltage sapped the high end output
of the engine, preventing more than 3
to 4 pounds of boost, but the handwrit-
ing was on the wall before then—Buick
all the way up to the point where
aerodynamics become involved.

The Buick, of course, doesn't have
the high profile around town that the
Vette has. It's really just a nicely
rounded car that looks mean and thor-
oughly nasty in all black. Despite its
sinister appearance, you could loan it to
your sister-in-law to take shopping.
She'd feel comfortable in it. But if she
likes to go fast, you might not get it
back for a while.

The Vette is more of a driver's car:
great fun to downshift out on the park-
way and blast past those annoying left-
lane hogs. It will also attract the atten-
tion of every cop in town, even whenit's
going the speed limit. Which it's not
likely to very often. If you like Cor-
vettes, you'll love the Callaway—dis-
tilled essence of Corvetteness.

What we find most intriguing about
both these cars is that, under normal
conditions, both these cars are calm,
even docile, in the way they treat their
driver and passengers. You can putter
along in traffie, sit idling, drive slowly
and get 20 mpg. Yet, lurking under
your right foot is enough power to blow
away just about any car on the road,
anytime you're so inclined.

We were drawing parallels to the
musclecars of the '60s. In the interven-
ing years, progress hasn't stopped.
Tremendous advances in tires, suspen-
sions and brakes have made these mod-
ern museclecars much better all-around
vehicles. And much safer,

These new musclecars have the best
of both worlds: a modern, high-tech
chassis with factory warranty, and just
enough horsepower to make it all
work, P



Books

Guide to Salf-
Sufficlency Leam
1 b totally self-
sullicient. Find and
| PrepRne Your msn
foodd, ralse farm
anlmals, brew beer,
thisteh & mool, ereate
your own efectncity, tan o hide and much mome
(rver 600 two-color llustrstions and step-by-step
instructions show you how. (BA-1912—$10.00)

TO ORDER: Send your name and address
with check or money order to Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101. Please specily the
proper 'BA” number,

Tupuibar Mechanies i publication of Hearst Magatines,
a Davision of the Hearsl Corportion.
&) 1068 The Heart Camporatinn, Al rghts reserved

Auto Repair
Manual "81-"87 A
vitluable meference for

W e do-it-yourselfer,
ﬁ' Cowers more than 1,900
| domestic models, with

| ower 56,000 essential

| sy e specs and nepoir

| Biects and 2,500 dingrams,

| cutaways and gquick-
== = = irhock spoe charts

['pdated seetions on fuel gnd ignition systems for

ut-hame repair. (BA-1014—821.50)

Whole Hiker's | Q
Handbook Evervthing :
you need 1o know about
hiking and backpacking.
168 tapics including
g ddgulpminL, hiking
alone, avokding lightnbng
and backpacking
grizely bear country,
Plus wou’'ll mead aboit
ofi-the-trall experiences,
such as one woman's trek across Death Vidley

(BA-1917—812.06)

- Guide to Do-It-
. Yoursalf Materials
Tl
- Fopular Mechanics'
ﬂ_ s 9 gitide Is back, with ad-
wy 1 viee on choosing and
! o buyving the materials
you'll need for home

o . |
-i-‘ - repair and remodeling
. = Learn whout lumber,
Eisteers, plumbing asd
ehectrical products, roofing, even garden supplies
Make your work easier with the rght materiiks,
(BA-1916—438, 85)
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| Tree Identification

Book Evir womder
about thal vres fn your
front vard® Or what
your oak tahle [ooked
fike before the wood
wis cut for lumber?

et | s This hook, with over
Iv———— | ]GO0 ustralions,
e s — takies wou on o nate

- wilk (o identify the
shape, leaves, bark and branches of mone than 100
trees (BA-1013A—$12.05)

Basic Car Care Siep
by-step instructions for
fixing and maintaining
your domestic or im-
ported car Includes sec
tions on preventie
muintenance, fuel,
starting and cooling
systems, brakes, tires
and air conditioning
Plus, a glossary of car
care terms, (BA-1901—816.85)

Tuneup &
Troubleshooting
Wearly 00 pages of
valunhle nformation on
luning your engine, in-
eluding spark plugs,
breaker-point ignitions,
cormpression amd sacuum
service and lubrication
Comtajns over T00 [llys-
tratioms snd more than
5 pages of toubleshooting charts
(BA-1902—814.05)

Bodywork &
Painting Keep
your car boking
e new, Calor
photos, dingrams —

and instructions tell vou how 1o eliminate mst, fix
denis, spray paint, repair grills and bumpers, keep
interiors chean and bring oul that deep shine—
without expensive equipment
(BA-1803A—$12.85)

Guide to Car
Care A collection
of the best from
Popalar Mechanics'
“Saturday Mechnmic”
articles and “Car Care Cuides” All fix-it pro-
erdunes ame explakned by repair experts and ane
illustrated with detailed diagrims. Learn it all,
from croubleshooting vour engine to repoirig the
elortrical system. (BA-1915—80.85)

Chapman Plloting,
Seamanship and
Small Boat Handling
Recommended by the
1S, Coast Gunrd Aux-
illkary, this authemtative
reference: povers all
aspisels of boating, in
cluding nautical terms,
right of way, mading
maps, weather and el
tronic nvigation, 824 pages, with color photos
(BA-1020—825,00)

United States Navy
In World War Il A
araphic description of
the Pacific and Atlantic
campakgns. Wrilten by
Lhe men who were Lhere,
this ansoiint ghvies you a
first-hand ook ot all the
mijor cveiits, iclading
Praarl Harbor, Midway,
D-Dhay and the Japanese
surrender abord the USS Missouri, 142 phitis
(BA-1021—815.85)

—NEE This Is Sailing Sup-
Sheridily | plement your sailing
- ‘| with this learning

-

guide, Flrst reswd about
terms and safity. Then
master such skills as
steering into the wind
Fitally, explore advined
topics, sweh as using a
apinnaker, Camplets
with color photos, this boek has sold over 500 (0
copies. (BA-1818—817.95)

Boatman's Handbook
A complete guide to such
important bouting topics
ns sfety, seamanship,
emergencies, weather and
piloting, Flus, vou get
listings of boating organ-
izatlons, schools, mgula-
tions by state, soumes ke
publications and doey-
mienits and more,
(BA-1B08—510.85)

Short History of Alr
Power From a 1911
hombing run over Litya
to Hiwreier job attacks in
the Falkland Istands in
1982, this book takes
fascinating book at mili-
Liry avimtinn history
[nchucied are acoownts of
i two world wirs

and the Karsan wnd ¥ jet-
i conflbets
(BA-1822—§18.95)

How Do They Do
That? Tha modern trivia
hook that explains mys-
terles of tnday's world,
Amaorg the 160 puzzles:
How are underwator tumn-
nels dug? How do magicians |==

siw @ wiman in hall? =
How does trith semm -t
work? How do sward ., :_-_-='5._,—'_ |

swillowers swallow
swords? A book for those with Inguisitive minds
(BA- 1R23—88.53)




MERKUR XR4Ti

(Cwntivoed fro page 711

was uan ample reserve of power and
very little wind roar.” A California
engineer: “Hear-wheel drive is more
entertaining than fwd. The feel of this
car is very balanced. There's enough
power to break loose the rear end at
will. The transition from understeer to
oversteer is very controllable,”

We could go on and on, quote after
quote. The Merkur XR4TV's greatest
strengtih, obviously, lies in its ability to
please the person behind the wheel,

The H-speed manual transmission,
though, brought more driver com-
plaints than any other aspect of the car.
“The shift gate feels notchy,” wrote a
Michigan physician, "and hangs up be-
tween FIRST and SECORD; delays shift-

ing." A few owners also had a hard time
going into REVERSE. Others noted 4-
cylinder vibrations in the gearshift le-
ver, despite the oil-cushioned engine
maounts,

And a New York forester volun-
teered, “The safety switch that makes
vou put the gearshift into NEUTRAL to
start the engine should be eliminated,
It's not only bothersome, but unsafe,

1 *
SUMMARY OF MERKUR XR4Ti OWNERS REPORTS
Total miles driven 1LEH1528  Specific dislikes: Average 1.2 Number of vehicles owned:
Avernge miles per : Hard to shift 1,075 Pt 0.3 This car wnly 25.4%
Sespeed man Nu complaints 14.1 Rear seats Two cars J0.6
n town 19.9 Fuel mileage lower than Excellent o0 Three vars 211
n Lcliw highway 25,0 |I.\||e1:li-1l : i Emﬂ e, R Four or more cars | HE .
A-speed automatie Moises wiel rallles= Gt ViR 1.6
n town 18,0 Not enough power 19 Poor 0.0 M:!‘“i“'f other cars owned: 43.3%
On the highway Z8  What changes would you like?  Had any mechanical trouble? Mivciry 19.5
Option choices: I mprove thi shifter 18249 Yeu AT.4% "he -
fovwer windows and Make crulze contrsl Mo 126 Chevrolet 138
thmir bicks= 87.3% avillible 14,9 ; o |'!1ll‘ll'|ll. f‘r-
Moty B2 Ny changes @5 Wieimeottosble L VoM -
Heated frunt seats oy Adil intercooler to turbs 8.1 I CoMlitioner 7.59 ' 1
Leather upholstery 5.8 More m:,,;,,i,,.,,-” T1 Trunemission 14.1 “',:{'_:d you buy & Merkur “.T‘{.'I’.'Ed'i
Why .d-"i you choose (he .'Il'lnerillur.. How much did you puy® E‘.—l:ﬂnrul syslem 1.0 No 35
Styling 18, 4% Ararims £17.540 nstrumenbution B4 Mavbe 965
Perfurmunee i Han I,E 214 gnLﬂi';“’ Dumir bk 7.4 !
Hamalling BLK AHNE - LE X Brake lamps L) Would you buy another Lincoln-
il 14.4 Workmanship opinion: Me produet?
Ceood] price WY Excellent TLEN D typaine sk H7.4 ; Tr::r_' i 44.5%
specific likes: Gool & a:: _;E_..:F-i Mo 13.0
st yling il Avenge 1.8 ; : Mayhe 29
Hantling 5.7 Posir 0.4 [iealer service opinion: .
Porformanes £ Comforl opinion: Excellent $1.2%  Age distribution of owners:
imfor 4 Fromt seats Gl 4T Under 28 vears 16.2%
Power b Excellent ML VR Averuge 20,4 W48 years .2
Hiilse =i { piminid 15,100 Poar T Ml |‘|[1I|I 105
*Percentages might pot equal 108 due to roimding or insufficient data

With'a notable excepbion,

miost storms are short. But
in.minutes, a tent that

leaks can spoil your fun

Eureka! StormShield

Tents keep you dry. Their
double-coafed rainproofing
protects you everywhers waler
might enter—in roofs, awnings and
fioors.-And their flow-through ventilation
keeps you comforable

Eurekal StormShield Tents stand up in wind.

even withstood ML Everest's slorms. Shock-

absorber desfign protects them where ordinary 1ents lear

Choose from 40 Eureka! StormShield Sizes and Styles. Call
1-800-821-7700, sxt. 808 for dealer Ipcations. In Alaska or
1-800-821-3777. And don't let a féw minutes of weather spoil days of fun!

They've

awail, call
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Eureka!Tent

The StormShield
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because too much time is lost going
back into NEUTRAL when youn stall in
heavy traffic or on a hill,”

Unfortunately, nearly 60 percent of
our respondents reported mechanical
problems—muostly minor ones, Several
owners noted a coolant leak between
the turbo and the engine. The fix in-
volved just tightening a hose clamp.
Dealers took care of two-thirds of all
problems to most owners' satisfac-
tion—a decent but not outstanding
showing.

Then, too, service wasn't available
everywhere, A South Carolina pilot
told us, “I moved from Tueson to Myr-
tle Beach, and although there's a Lin-
coln-Mercury dealer here, he doesn't
gell or serviee XR4Ti's. The nearest
Merkur dealer iz 90 miles away.”

Despite 175 turbocharged horses
with the 5H-zpeed (or 145 hp with the
more  recently released automatic),
gome owners fell the need for added
power, “Needs more low-end torque,”
insisted an Alabama TV producer, “like
a turbo Vi with different gearing.”
Several drivers sugpested adding an
intercooler to the turbocharger, as on
the Mustang SVO.

Ford's Motorsports Div, does have
an aftermarket intercooler kit that will
fit the Merkur and is not difficult to
install. Most Lincoln-Mercury dealers
just don't know it exists.

Real-world fuel mileage lived up to
EPA estimates—in fact, beal them
slightly. However, as a Massachusetts
mechanic observed, “They boast of
good mileage, but you have to use
premiam fuel at a premium price,
What's the advantage?”

Catching the eyes

To its eredit, the XRATi definitely
turns heads. Many owners appreciate
that, especially since styling was the
first thing that tempted them, A Michi-
gan businesswoman and consultant told
us, “Nobody else around here has one,
so [ really enjoy the stares other driv-
ers give this car. It's one fun aspect of
the Merkur—a sipn of success—and
that's important to a woman with her
own business."

Several respondents worried aloud
about the XR4ATTs eventual resale val-
ue, among them this California aero-
space worker: “I'm somewhat con-
cerned,” he wrote, “because the
Merkur doesn't seem to be zelling all
that well.”

It would sell better, felt an Ohio
engineer, “if the Merkur were wearing
a badge that said Porsche or Audi or
BMW. I'm positive it would be a smash-
ing success that way.”

Admittedly, the Merkur XRATi
hasn't lived up to its early sales esti-
mates. According to Ward's Awto
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World, Lincoln-Mercury hoped to sell
15,0000 cars in ealendar 1985 and ended
up barely moving GO0,

The fault lies not with the car be-
cause, 45 we've seen, our respondents
tell us it's one of the best put-together,
quickest, most sensuous and comfort-
able automobiles thev've ever owned.
A lot of the XR4Ti's lack of early
popularity probably had to do as much
with identity as with stiff competition.

Lost in the crowd

The XRATI tends to get lost in a sea of
sport sedan rivals like the BMW 318i,
Volve GL, Saab Turbo, Alfa GTV-6,
Audi 500085 and Peugeot 505, But more
than that, the Merkur suffers terribly
from not being recognized. A California
industrial designer put his finger on it
when he said, "Even here in thiz car-
conscious state, most people are un-
aware of the Merkur. They just don't
know what it is. It's different, and they
realize that, bul few can name it."

Ironically, even some XR4Ti owners
don't really know what they have. A
Mazsachusetts photographer seribbled
the following note on the bottom of his
guestionnaire: “This is the first Ameri-
ean [!] car I've ever owned. 1f more cars
like the Merkur were available from
.5, dealers, many people would prob-
ably buy Ametrican over foreign.” This
guy obviously has no idea that his car
came from Ford of Germany, with the
body built by Karmann and the engine
made in Brazil! These same owners,
however, would probably recognize a
BMW or Volvo or Audi a block away.

Like its rivalz, though, Merkur's
quality of workmanship received a good
to excellent rating from 97.8 percent of
our sample. That's up there in Mer-
cedes territory.

Front-seat comfort lkewise brought
praise, with 98.5 percent scoring this
aspect good to excellent, Even the split
folding rear seats prompted an amazing
955 percent to score comfort good to
excellent—virtually unheard of in a 2-
door sedan of this type and size.

“More comfortable than any other
car I've ever owned,” said a Kentucky
pharmacist, “and much more comfort-
able than my friend's BMW 325e, with
more room and no eleetrical gizmos to
go wrong in the driver's seat.” An
Arizoma machinist: “1'm over 6 feet tall,
and there's plenty of legroom. More of a
sports car ride than a sedan ride, but
that's what I like.”

A New York mental health profes-
sional summed up the feelings of most
current owners when he said, “The
XRATi uniquely eombines racy looks,
good performance and handling, plus
progressive design with solid German
attention to detail and quality.” Who
can ask for more than that? ™
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Finding gold nugoets or CoMNS iS Now made aasy wilh
a new patentad geld finding dedector. Belore with
olher detaciors il was virtually impossible because
of inerferance from black sand. This new detector
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Make and s28 your own
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If you think the best way to pay for college 1s to
Eul it off for a few vears and join the military, vou're
alf nght. -

Because with the New G Bill, vou can join the
Army National Guard and earn $18,000 for college.
But best of all, you serve two days a month
and two weeks a year. Which means you can go to

school full-time. Right now, On us,
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can you afford college.

The question is, can you afford to wait.

For more information about the Army Guard and
the New (I Bill, fill out the attached coupon and mail
it n 1ll 800-638-7600"
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Army National Guard
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AMERICA IN SPACE

(Continued from poge 78)

know is; What do yvou want the new
Shuttle to do? If you want to build a
machine that carries schoolteachers
and journalists into space, we can build
it. An ultrasafe system that is more an
airliner than a space vehicle is within
our reach. But that isn't what we need.

America's next Shuttle should be de-
signed for one mission only—building
the Space Station on schedule in 1982,
Instead of building a ship with a 60-ft. x
15-ft, eargo bay, thereby locking us into
building Space Station modules that
will fit, we should have a flexible sys-
temn that can have either a long, thin
cargo bay or a short, wide one.

The new Shuttle should be built for
short missions. A 3- or 4-day mission
gives NASA enough time to unload the
Space Station parts onto a vehicle that
can move between Earth orbit and the
Space Station orbit.

The next task: the design of space
tugs. NASA has already put out design
requests for a space vehicle that can
haul material from Shuttle to Station.
The Orbiting Maneuvering Vehicle
(OMYV) and the Orbital Transfer Vehi-
cle (OTV) are two NASA concepts for
tugs. The OMV would be used to move
between the Shuttle and the Station.
The OTV would be used to put objects
into geosynchronous orbit.

The space-tug degign poses fewer
problems than we faced with the Lunar
Landing Module. The tug won't have to
be as light, for example, since it won't
have to lift off from the moon. It will
travel from point to point in space. It
can have some creature comforts inside
for the crew that will have to man it. It
can carry radiation shielding to allow it
into geosynchronous orbits. I'd give it
grappling arms like those on submersi-
bles. It doesn't have to look pretty, just
function in space. And there is no need
to return such a vehicle to Earth, It can
be refueled and resupplied by the Shut-
tle, which can also transfer crew.

With these vehicles in place, we will
be ready to build a Space Station. As
construction modules are delivered, we
can leave a erew permanently on the
Space Station. [ can envision having a
payload specialist stationed perma-
nently on the Station, keeping inven-
tory as the systems are assembled and
calling down to Earth for more payload
as needed. Mission specialists could
man the space tugs and talk between
the Space Station and the Shuttle as
they bring supplies and people aboard.

With the Space Station orbiting
about 300 nautical miles above Earth, a
bank of thrusters on the Station—or a
bit of maneuvering with space tugs—
could reset it in orbit any time the
Station begins to slow down, causing
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the Station's orbit to decay. NASA has
indicated the Station will be designed
for 25 vears of use. Putting some kind of
“microflection” or thrust mechanism
into the system will keep it up that
long. We thought we would keep Sky-
lab in orbit a lot longer than we were
able to maintain it. Skylab's orbit even-
tually decayed and fell to Earth because
we didn't have the Space Shuttle ready
in time. It could have reset the Skylab
in orbit. With the new Space Station, if
we learn from history, that will not
happen again. All those little thrusts
will keep it in place.

If we don't continue the myth that
the Space Station must be all things to
all men, it will be easy to build and
maintain. In recent vears, people have
suggested the Space Station should be
used as a manufacturing facility, a sci-
entifie research outpost, even a launch-
ing point for deep space missions,

I would like to see a Space Station
developed where a man could work in
gpace long enough to feel his way along.
Right now, space is an experiment. We
really haven't accomplished a good
“task” up there. We've playved games
and assembled things like tinker toys. |
define a task as doing rea! work, bring-
ing back material that is worth more
than the raw material vou started with.
To get to that point, you first have to be
at home in the environment.

Our task for the next 10 to 15 years
ghould be setting up the Space Station.
Missions to Mars and mining the aster-
oids are great things to think about in
the 25- to 50-year planning stage. But if
we want Lo be realistie, then we have to
talk in terms of a 10- to 15-year building
program. Once we start building a
gpace station, we don't need very com-
plicated structures to keep a crew.

Some in the aerospace community
argue that the presence of a crew would
disturb mierogravity. In fact, it would
be no trouble at all to build a totally un-
manned space station with a small mod-
ule that flies in formation with the sta-
tion. All tasks performed on the station
itself would be remotely controlled by
the crew in the smaller vessel,

I don't elaim to have the best, or the
only, solution to our space program
problems. There are many competent
people active in the current NASA
program who have more technical in-
formation than 1. But I feel strongly
that any attempt to get ourselves back
into space should be thought out and
managed in a better way than it has
been in the past. And I feel strongly
that it is time for NASA to stop coming
to Congress with hat in hand and a
glamorous selling program. It's time to
get back to the nuts-and-bolts decision-
making process that took us to the
moon in less than 10 years from the
word, Go! ™
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types, estimating board feet, types of panelling and plywood. On
tools, you get ten chapters on how to get maximum use from
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saws. You'll learn how to do intricate work easily and accurately,
basic work quickly and economically,
From foundation to roof, CARPENTRY AND BUILDING
CONSTRUCTION tells and shows you exactly how to build
footings, formwork, poured concrete and block founda-
tions.. . . how to do floor, wall, roof and ceiling framing . . . how
to complete exterior trim, windows, doors, wall coverings. ..
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cabinets, trim, built-ins . . . and much, much more.

All the HOW-TO vou'll ever need. ..
That's what Popular Science Book Club is all about! You get first
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do-it-yourself books you can really use. Books on: Home repair,
improvement. House building. Woodworking. Plumbing. Wir-
ing. Tools, workshops. Cars, car repair. Appliance repair.
Energy savers. Much more.

Big Savings Right Now!

Yes, membership in Popular Science Book Club will save you
time and money on the do-it-yourself books you really need. To
prove it, we invite you to take a $50.00 copy of the new Third
Edition of CARPENTRY & BUILDING CONSTRUCTION
for only $2.95, plus delivery and handling. There's no risk, no
obligation to buy. Mail the attached card today!

with peces of
WD Bngia
Check the siripg
with & carpenter’s
fevel of pull @ line
it VoL gel cam
R piate how-lo an -
stailirmg ceding lile
and suspented

i -i_'ll'.'.“l'} .1




tallles countertops ** Do expert wall panelling, flooring, interior/exterior trim work

entry

3

]ust
with
NO-RISK
Trial Membership
in
Popular Science
Book Club

You get complete
illustrated how-to
on every aspect of
home carpentry!
< FOUNDATIONS - Scaffolds. Ladders,

Poured Concrele & Concrete
Block Foundation Wail
<40 FRAMING - Metbods for Fioar,
Wall, Ceiting, Roof Framing,
Ratters, Trusses, Sheathings,
Coverings, Layoul & Erection
4¢ COMPLETING THE EXTERIODR —

1,120

PAGES
2,000-item
INDEX

Imm:]mﬁm Exterior Doors. [} More than

ex, Extarior Wall = ;

Caverings :‘f 5 B U U

4 COMPLETI s :
Themal svstion 8 wpor [ /) ILLUSTRATIONS
Barrigrs, Sound insulation, -
Cailings & Walls, Floars, / 22-page
Stairs, Cabinats & Bull-ins, Glossary of

Trim
0 CONSTRUCTION ACTIVITIES
Constrection Tochnigues
Avoiding Maisture Problems
Aemodeiing & Renovallon
4 RELATED ACTIVITIES -

Carpentry
Terms

Chimneys & Fineplaces,
Protecton against Decsy & HOW YOUR CLUB WORKS
Termites, Ventitation | o
afactured Haisin | L TRE Fast. o0 { CARPENTRY AND recalve an Lnwanted saiscfion, yau may returm
::Iluum:m"” Jaill H‘T BULBING AU D‘angr?:wl! s deliv- ﬁwnmm
l L0 LALL L% ey and handling Tu:'t hil The ohligation is i o
] ..,.'-~| }',. attached é:lﬂmmmm We'l murﬂmmu mnn Hmmm
=l Bl mnmrmwumr}n shipment.  next year mermbarship may
m—-&.:--"" , ahaul ever fuurmm 8 year lﬂ'j‘mwh Ciyb
you'l recanve & colarful Ciub membar's balletin
s g8 descritang the goming main solechon snd alter-  DISCOUNTS! Clud books ate comparabé in @very
S T e — nale books also avallable, In additon, up to 4 times  way to the onginal , et members
i ;

if card is missing, write to:

, __ ,]- o ?I_'_F_ PODUIGI‘ P.O. Box 2006.

™~ E — mmm' :f:fzmmm-ﬁ i ﬁmm
% B R = mﬁﬂm@muﬂhﬁun %mwnmummm
210 : U1 automatically, I you o't want the main ; Dok o just ataut
{ = iy | — mmmﬁu.nrmmﬁmmmu mrrdn-u Mnnt
- { 1 wishes on the handy form tat comes with the  and nmummu jlmlﬂnrl"l
i — = [ | et vatun i g by the i scicated, (o wari. Chas membersi 18
E—r— o o AW | — areioge s Aredat. | there e hundreds of dm
i s will have it beast ten days in which (D imﬁmlﬂ“muﬁwwwm simply
e e oo thig. but in e unlikely avant Bhat you dor’t and - mail the altached card
?i _ ’” i 5 ' L came
i | ‘ TO GET YOUR COPY, MAIL ATTACHED CARD
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\Nhat's New at

“The Source” of the

slectro-mechanical component

AMERICAN DESIGN COMPONENTS? for the hobbyist. ]

« varshouse 60,000 [ 320 Sacoave |t B Vo wowron

Design Components — ax- g“sﬁ“ :;Eil( %
pansive, often hard-to-find |DRIVE

components for sale at a
traction of thelr original cost!

You'll find every part you
nead — aithar brand new,
or removed from aquipment
{RFE) in excallent condition.
But quantities are limited.
Order from this ad, or visit
our retail showrcom and find
axactly what you need from
tha thousands of items on
display.

Open Mon. — Sat., 9-56

THERE'S NO RISK.

With our full

S0 -day warrarnty
n be ret { T

full cripdit o refund

vy P RE

any reason o

ADAM COMPUTER KIT!
Loy printer & w/o cabinat)

]

Busid it yourssll from subsasambies, No
wiring necessary {just plugs togethar),
Hook-up disgram included. Includes: Kay-
board. 1 cassetie digital data drive, 2 pama
controlism, powsr supply, Bl mamany
basrde, #nd one cassstts. ks capabls of
runnng CPM, has buit-in word processar.

tarm #7410 $99.00 icormainel
ADAM PRINTER

[ | (Coves Piainl

Complete, lass top cover plate. Friction
fead. Takea standard paper B4 " x 11°
|Custormar raturna: tested — operstional.)

{IBM® Compatible)

5T215 Compatible. Fits standard
E'% " spacing. Shock mounted

High speed, low powes
Mir — MM FMAZY 2

mam #8217 $179.00 now

(IBM*® AT Compatibda)
Doubie sided. single!
double dersity; BO teck.

Doubde sided/doubis d-um,. full
height drive, 48 T.P.1., BD tracks
itam #7828 $79.95

21 $160.00
96 TPI, DS/Quad Dansity

Cunﬂullr Bﬂd fai abowe Mir — Pemasonic FIL-475 Mir — COC #HA0ET l..-ph.. Sories
o #8884 $99,00 | wem #1000 $129.00 new tom #1883 $99.00 | e #10043 $25 95 how

270 CFM 1156 CFM HI-POWER SWITCHING| 190W DISK DRIVE

FEATHER™ MUFFIN® POWER SUPPLY POWER SUPPLY

115VACEOH

TOW, singim phase. Inductian, ball
permanantly ubrcaes

FAN

SPECIALY
116 VAC/S0 He, 21W JHA.
100 RPAE; El:ndunhdll aly
.3 | minum housing. Can be mounied
ie | for Blowing or pxhaum
Dirm.: 4% "8g. = 1% “deap.
iem #5348 $6.96 pre
With Spasd Contral —

Oumprt; + 516V @ 704
12V @0 48
+12V @ 4A
+B.2V @ 5A
Input: 1158/230V nominad,
T2EEW cont. 87-83He En
chased in mirsl housing
Dim.: 16°Wx 2% “H x B° deap
Mifr — Todd Prod. #FAXEA1514

Irpart: 116

Outpute: + 12V 41:3.1}.3
+5. 1V @ 3044

Contmrs 3 sats of dual ouipats,

afowing for sirmultaneous operation

af 3 disk drives.

Tor tha AT & T compute

Dim.; 11°W x 4 “H x 7 “desp

o £10808_$59.95 v |

jtamn #1883 $22 E'EI' Haw irerr: #53488 $B.95 | e #0748 $29.95 jow
COLECOVISION CORDLESS CENTRIFUGAL
to ADAM TELEPHONE |CIRCULATING PUMP
EXPANSION KIT L Wall or |& MOTOR
e mt
700 1. fhom
Bassd, Full
m:ﬂ& PO Liss Iy LETERNG willer ‘charmicas,
Austo reciial hitioold. Rangs: 30 GPMW @ 30 t.
i rusfriber e, maoc. hasd 50 F. Pump s sup-
dinked recall phad w ¥ HP motor, 1165/2300

li=m FSR18

MECHANICAL
KEYBOARDS

A8-KEY — Timex 2811000

inciuged,
§59.50

PUMPS — COMPRESSORS — BLOWERS —MOTORS —POTENTIOMETERS -
TIMERS —RELAYS —VOLTAGE REGULATORS —POWER SUPPLIES

irak

Jtem rréns-? §29.95 new

VACUUM PUMP &
p MOTOR

' 3

Usabie for vacuum or pressum ag-
plcation. 4 CFMU1E PSEmas. 15°
cant., 38" imberminiert. Pump s o

inlat: 1%a"L n Bclia. x B%"H

- | Mty = BE #12896-002

tam #5083 $69.50 new
or 2 for $100.00

Rechargeable NICAD
BATTERY " 4
BACKUPS

Contains 10 A4 oolls. anhurg-
rate: 45 ma. 18-18 hours. Casa
with tab output connections,
Dim.: 2% Hx 1% "W r 2'%, "L
Wiy — GE 123230 oF aqulv

fharm £ 5443 $5.96 new

AlIR COMPRESSOR

Produces op to 33 P51, For sir
brush, paint spraying, tire & mat-
tross inftation. 118VAC, 5060
Hz. Capacror-min mator.

Dimen. ;. 4%~ dia, x BY% " long
Ml — Thamas Industras

$29.95 pre
COUNTERS

Ham #64

42-ugy meochanical koyboard (ot
mmembrana

Cortaing. 236 ol AAM"™. Fevarss Wisa
LBOA, § Smbg procaisnd, ROM 8K b
Graphcs capabdiy sound-myss TW b
moninr Joyshek Inpul opEaiEs on
TIAVAL. ncludes AC aiapie, TV cabie

Mnuﬁusd;: I'ﬂ;;.ﬂ ?:1" wiith nubber feert
Wty — FE3-13-114
e #9999 $99.00 sow

lterm #BA3E $69.50 jmm #8712 $5.95 njew rectly coupled 1o 8 GE % WP, 1626 ;‘:‘I:‘cﬂu::l rI:;:.qmlﬁr‘;rmm _:r.,:qn::‘
ADAM ACCEESORIES B6-KEY — Commodons C-18 | APM. '!]l g:.i.c, SO0/&0 He., sirgls lﬂd:‘iuﬂ 200028 S

St Kk sese1 $9.95 | nemevane $5.96 wew | C08 SR TEENE | L ne 11 C ool fom #3008 $20.96 NEW (i cep
0.0, Power Supply #8642 $14.95 | 75-KEY — Timex or Adam | Dim: 5% "W x 14%°L. Far model baats, tays, sic. -1, FAMPACK upgrade
ABCI Keyboard rag4a §19.95 | For computer upgrade . . . Mifr-Gaat DOS0-V 119 fof-less) & GE | My — GE #41B03IERBOO10Y 11 mvniabee per noch cusiomar
Aast. Cossetins #7788 §19.95 hem #7429 55.95 Mow [tem #8327 $39.95 8 |nemrsada  515.95 new | nen mioaw $10.00 new
MINI MICROCOMPUTER AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N_J. 07074 FAENIMUM
REGULATOR YES| Piease send me the following items: [ My check or money order is enciosed her

inam Mo [ Charga my cradit card. m-aa;

140 VA o, Maoy? Duscrigtion Pice  Tolsl O visa O] Master Card [ Amex
s | | Cord Na.
- —{  Exp. Daia
= Signature
Provides voltsgs regulation and utfe sols- =
tiom for microprocessor -based SuipTIERL 1 Tuisphone, Arss Code Humbar ——
Containg less than 3% karmonlc diston- Total Warna
tion, better than 80 d8 raverse noise Shipping & handiing, we PS5 unless - —
ragsction. Contsing dusl outist for CPU & :.p..:.ﬁ.d Add $3 plub 10% toal
manitor, and B 1. line cord. t.n-unn #3 plus P.O, cost. Charge only e
nput: 85 — 130V, B0H E-'lr%ﬂafﬂ Saien Tax (N.J. residants caly,
Output: 120V @ 1.174 planse add 5% of totsl) [ i Saie Iip

Dimanalorm: 1%L « 4%°H 2 B%"W ORDER TOTAL Al inguinies snd free caraiog requests call 201-838-2710

For ail phane ardm calf TOLL-FREE 800-524-0809. in New Jersey, 201-835-2710.
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Stars Come In At Night

ancing under the stars  ites, covers the T6-[1. = 38
has taken on new mean-  ft. perforated  alo

ing in New York ( 'iEj.', where dome, The dome, s ch is

The Saint mghtelub has in-  larger than the one atop the

stalled a 85 million high-tech  Haviden Planetarium, covers

idianee floor. The centerpiece 4500 ft. of dance floor.

= a collapsible “light umbrel With  such spectacular

la" that Fises oul of the danee  viewing, a nightelub needs

floor on a hydreaulic lift set in an equal ectaculur sound

a vement pedestal. As the  system. And The Saimt has

umbrella rises, it { open,  Eone to groat lengths with

expozing hunks of the installation of a 26, (00-

and dome lig And, asthe  watt sound system. The

lights move into place, a  heart of the sm s un

planetarium star projector  Audionies Spa ul Image

merge wer atop the  Composer that separites the

whole affuir. When the mu-  music signal into four quad- : LLAPSIELE

sic beging, the house lights  rants, each with 14 chanmels | The Saint's projection 3 AHT LIMBRELLA

system rises out of the

dance floor on a hy-

sky seene, with clusters of i S . system rises.

stars, comets and meteor- Har i iy B

SPOTLIGHTS
[
I
|'I II|

|

go down andd the lights and  of amplification,
planetarium projector go to
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UPDATE

New SST is
all business

British Aerospace, c¢opri-
dueer of the supersonic -
eore jet, sayvs it will build a
prototype Mach 1.5 business

jet. British engineers feel
they 've learned how Lo make
the jet acceptably guiet on
takeoff during the past 10
yeurs of flving the Coneardi
The H-engine eraft will seat
up to 20 passengers and two

crew, It is to be designed for
cross-Atlantic Might and rel-
utively  short  takeof? e
landing. An early design of
the Biitish business jet calls
for a forwsird canard to be
plaeed over and to the rear of

the covkpit. 1t will sport del-
ta wings, for st takeoffs
and  landing=, The British
also are working on 4 super-
sonie airliner called Hofol,
which may compete with the
American space plane,

Jump seat for
the jump jet

The Harrier jump jet has
been a single-seqter for the
first seven years of its exis-
tenee. Pilots who flew it had
to be experienced at operat-
ingr other attack aireraft, But
the Marines winted to put
younger pilots into the su-
personic  eraft. Late  last
vear, MeDonnell Douglas
rolled out the frst Harrier

the redl thing. The trainer

trainer, a 2-seat version of

has an instructor seat behind
anel slightly above the stu-
dent eockpit. With a slightly
elongated  fuselage, the
trainer would have had dif-
ferent handling eharacteris-
tics than the combat eraft.
To overcome thi=s problem,
designers made the trainer's
tail 17 in. taller. The trainer
iz slightly ahead of the com-
bat Harrier because it car-
ries 4 Holls-Royee Pegasus
1 engine. Combat Harriers
will get this powerful engine
next year,

54 Chopped
traffic reports

Helicopter traffie  reports
have become commonpliace
on radio gl TV stations
aeross the United States and
Europe. But Sweden's Na-
tional Broadeasting Service
is experimenting with a rev-
olutionary wrinkle. It's a

1

L.2-hp muni-helicopter de-
sipmed by Yopve Klintmab
and Jogel Barabus of Stock-
holm. The 3-ft.-long remote-
contral chopper s powered
by a hedge-trimmer motor.
It eurries a Sony Handyeam
at altitudes of up to 1000 fL.
(ahove) and provides pic-
tures of vehicle traffic be-
low. The traffie reporter
controls the chopper from a
mobile studio on the ground
at distances of up to 3 miles.
The chopper’s wonden rotors
(left) sit on an aluminum tilt-
ing shafl for optimum pitch,
rill and yvaw control. If the
experiment works out, real
helicopters will be grounded.
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The re
:\: ||'=;"|||"

spacecraf

Soviet ships a s

part, prepared by
s‘pace threat Johnson, an EXHITT On thi
‘-‘ 1'."':_". 1= PEVIOWITIGT 8 "|-§---|= SOVIET JEH TR CHTEIT, 2AVS
by Teledyvne DBrown Eng that about 50 nuclear
neering that paoints Lo e powered Soviel space ves-
ous threat posed by orbiting sels are decaving in orbit m

moving toward a  eollizion
course with American satel

ILEs [ =oviet

SEHCE VEBSEIS

<LH Mk
invalved hiave
WwWnicn

elinEdled Tnse coles

carry fuel rods. Just beneath

them = a rotating drum svs-

tem that carmies the genera
Lar  and

There 15

cootant  seclions,

o Lhresl O mlciens
explogion, but radiation haz-
artls to Earth and Lo eommu-
nications satellites are unider

Qil driller is

great  expense.  England's
mew sunderland Stong has a

flut, angled hull that lets it

mnbilel‘ agile I:I“?I .|.'III:II l:i.l!..lllIlj'il‘:r'tll..!:II:'I.EII;
A new oil exploration vesse | sink-a test well at Xorth Sea

li|-||||- It i
prleted diving bells
with Lliqlpiﬂ.ﬁ arms to help

may replace curvent oal-idrll Hes Lwo 1

i : ;
test-well drlling. Cuarrent

il s best FpEing Huphul- Thi

June

::_-!!' FLs have Lo bt
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i |
The pilot
is a laser
.|.||1' worlid's first
I.'i'!!l'l'l 4 ALEm |',-;_rl.'|5.'l:r' of st
ing thousanids of marine pilot
charts 1= being tested in th
Mort! Dise Navipa-

tion's svsiem uses opl cul la

mrine iata

bl L2

ser dises and a high-speed

microprocessor 1o provide

piloting data for infand wa-
ters and harbors, When eon-

amel sunar
the svstem is de
i 4 boat into a
harbor automatically. [t is
first ap-
plication in Norway, Den-
mark, Sweden and England
next summer and the marine

pilot may soan vanish

nected to radar

B1TeEd Lo .'-:ll".

expected o see its

&




TECHNOLOGY

UPDATE

Plastic card
has chemistry

MeDonnell

Medrs ave

1
Illlll._'J.'l- P

Fone e step
ahead of the plastie vad vou
cun’t leave home without.
The new Yitek card contains
tiny veins filled with boche
micals, Whe
into a hospital for tests, sam-
ples of  his cian b
dropped onto the carid. The
i'."rl.lll iz abzorbed into the
vielns anil the
mto u sleeve inoa computer-
1z analyzer, An 1D number
i marked on the card, Inside
the analvzer, tny vacuum
capillaries remiove the blood
and chemical mixture, shunt

it to test tubes and [ FTOrm

# patient roies

Fliniai |

carl is _!|||| il

various medieal tests, Chem-
E1N Y that onee took |i._._'.'~ L
perform is now done in about
four hours

3187

ENERGY

Strike match,
save lives

some aeetdents ‘,-'!'i'lli.'-'.l'll in
nticlenr redctors would oceur
when hydrogen gas leaks in
the mam contialnment

tem. There would be no dan-

J_'k'l"l"l-l-'\.E'Ji-hilII! at the ||1-|_‘:Ii-
ming of & leak, bul as pas
bualt up, @ blast could oeeur.
Handia National Laboratory
veloped an “electronic
with a hvilrogen sen-
MNear the be-

pinning of a hvdrogen leak,

has i
match

SOT 1N LS core

the mateh would lrnite auto
matically, burning off tiny
amounts of ers and 2ending

an salurm to the control room.

Water power
provides heat

.\-I-IIL'UI'!. |':I|.|'ll|u"-
bountiful resource is water.
And the Europesn firm of
Stal-Laval 18 mtrodocing
new way to hmrmess the re-
soree. It's a computerized,
mihile
that ean deliver heal or air
eonditioning Lo o eommunity
or provide heat to drive tue
bines anywiere: near waler
severdl vivrmtions of the sta

heat-pump station

tion hoave been desiyrned, buat
1|||' misl promising cin b
|1||;||u-11 Lis it =1Le |I_'-. |l£1|:'|.'i' Hrld
plaved  on
ahout half the aven of a foot
ball field. The pumping sta

tion has two intake lines, one

vonerets slab

dipping into the water near
surface the other
pushed Into the water at
depths of up to 30 fi. The
ghallow intake aperaies in
the summer, providing heat
for meneration, or providing
when the

thi

HiT L'--lllhlllul.lu_'

Laser
soldering

Soldering  circuits
FI'1I|.'I'III."r|'.|I = n tall order,
sut Hull Unico of England
has I|!"-'i'|ll|l'|'ll i lnzer sol
dering svstem that elimi-
nutes most of the inaceuri-
cies associated with tradi
tinnal soldering. The sys
tem us=es an infrared laser
that puts out heat to thouo-
.-':I!II|E!I:- ol il |||.']_'I'|'\' merura-

onto i

ey for each operation, The
ritish firm 1= hooking the

new lnser ool to a robotic
sVsiem for automation. 1t
the mirket

1'III:II| ({5 (i1 §]

pump is reversed. The deep
water intake provides heat
m the winter manths Tu.
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Slal-l your own money making business! (""

Wake up 1o 26" an hour— Y=
gven while learning! -z zer

Get into this booming high-profit business that’s
Easy to learn— Easy to do— Easy on You!
Never before have money-making opportunities been so No Extr® pejuded With Your

great for qualified Locksmiths, Mow lucrative regulsr Cost Locksmith Training
lock and key business has muitiplled & thousandfold as Il BURGLAR

millions sesk more protection against rooming crime.

¥el there's only one Locksmith for every 17,000 pecpla! .&".25.'#
Start Collecting CASH PROFITS Right Away '“"*"":'_
EFEIA ng. Lovers

You're in "business” ready 1o eam $10 to $26.00 an hour a
fow days after you begin Foley-Belsaw's shorcut training
Take advantage of today's unprecedented opportunities in
locksmithing for yaar - round EXTRA INCOME in spare fima
— or fulltime in a high-profit business of your own. Hundreds

all phassans ol
Burgtar, Hald-lp
.,"-'. Fire Alarm

wiging and in-
'.-'-all-:'u‘.l?-'- This
valumbie and
timaly imstruction

wa've tfrained have done it So can YOU ! All tools plus profes- neludes all apseinl oals ard
sional Key Machine given you with courga. Thesa plus prac- suppiims. ONLY Folay-Belaaw olfers
tice matenials and equipment plus simple, ilusiraled lessons, NOED. WATED f'_,'l:u';:;fl _;:".'::;ff,’,
plus sxpert supervision, plus business buiding guidance will yolsr Lockemish raining s
anabla you tha KEEP THE MONEY COMING IN| ideal for re- 4 e e
firement — good jobs. 100 ADVANCED Lacksmithing!
Hunﬁ' Nngl'lll'lwll- Méﬂl::ﬁl\llillml._ -
g . sial w nervice Safe, ul and
SEEND FOR EXCITING FACTS—Mo Obligation Bank Safe-Deposil Box locks.
Descawer what s in Lockam Hirg ||.l' you — hiow Foloy-Belsaw's Mashar Yo'l find it Tascinating and high-
Locksmith-appaved Training can give you ihe skill you can depand on Iy profitables work.
o EARN MORE — ENJOY LIFE MLURE

) OCKSMITH !,

Hundreds of Foley-Belsaw trained men 30'““ _ 7 " ALL SPECIAL Tﬂnr.s

have succeeded in this fascinating Hﬁ“ L '_ 4'1- }‘,.- < oty AND EQUIPMENT INCLUDED!
L (=T,

and highly profitable field . . . \ A F ﬂ?

“Bafore enralling | checked
stber comriei and alin aybed
Jor advice from seveval

Ickrmiths im my area. They

THIS PRO KEY <
MACHINE IS

all taid yowrs way topy

and bar the munt ﬁﬁmﬂrﬂl::“
won'l cosl you @

i YOURS TO KEEP! ¢ Jiimsiimmize
“I aleay Find out all about it! Sand for FREE Facts TODAY!

wanied 1o be im

Just il in and mall coupon below (or o) oy

buimenn for myself send card) to receive Tull information ~BE /
amd now L om i et by dedipeondpmtpaniuryp COUPON! F%F‘:BBE%M“EHSE"BHEE
Fly Bl There is NO OBLIGATION and NO SALESMAN Will Call—ever!

FOLEY-RELSAW INSTITUTE

11117 FIELD BUILDING

KANSAS CITY, MISSDURI 64111
YES, pieass send me the FREE booklet thal

gives Tull detads Eboul Staring my own busmess in

Locksmithing . | understand there i no obligation

and that ng sakesman will call

David Fairbrother—Dave's Locksmith Service Hus“ mum“ TUDAT
Milwaukee, Wisconsin $320% FOR THIS FACT-FILLED

“l opened my own business. spare I
time, seven months after | enrolled and

made a profit of $329 for the first week.

g B. A. Deberry Littleton, Colorado BMKLET'

“No more hard, nasty work for me Tells how you guickly
Mow | have my own business and with I irain 0 be your own bois
hardly amy effort I average wround 550 in a pecditabie Spartime

Mame =i
Address =

& day, Thanks for my new start in life.” or Fulinme tusiness of

; Ciy 000
Kam Walker Prichard, Alabama ool PLUS cormplets

detasts on our 30-Dar Sand fot your
NO RISK Trial Offer] 097 todayl

.. YOU Can Do It Tﬂﬂ! I- . . - -




PSS$SSS

SEE the Most Affordable
Helicopter in the World!

ON VIDEO!!

Just ¢ maqmr el i e cotkiil oF your own perEonal
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LEEARON GTS AND LANCER

I oafinwed froow page 671

These set Chrysler apart from all other
midsized cars."”

Styling  amd  performance  also
brought an armload of bouguets. An
Minois doctor rhapsodized, “Gorgeous,
roomy car, with excellent turbo power
reserve. The turbo makes my GTS
highly responsive.” A North Carolina
manufacturing executive: “Classy looks
and performance. 1 love the accelera-
tion. Fun to drive! Power!” And a

Michigan engineer: “I leave a lot of
other cars in my dust without guseling
an entire tank of gasoling.”

Foel mileage pleased the majority of
owners, although 10.2 percent said it

r——— 1

Interior was generally praised, but a Califor-

nia owner complained, “the seatback falls
forward whenever the brake |5 applled.”

fiell below expectation. “1 feel that with
a d-cylinder, fuel-injected engine, my
unturbocharged Lancer ==huu1fi be get-
ting better than 2025 mpg.” said a
Michigan retiree. Actually, most driv-
ers did do better, ranging up to nearly
30 mpg on the highway with the 5-
speed manual transaxle,

Interior roominess and comfort re-
ceived excellent marks overall. “I'm 6-
5," wrote a Wisconsin optometrist, “but
am able to fit very comfortably.”

Three minor ergonomic boo-boos,
though, showed up in our survey. First,
shorter drivers, notably women, re-
ported that the nonpower seat sits too
low and too far away from the accelern-
tor pedal. Second, the tilt wheel at its
lowest setting obscures the digital
speedometer. And third, the power-
seat controls, plus those for the remote
hateh and fuel filler, are hard to reach
with the driver's door shut.

Anarea of minor controversy showed
up, too, in the H-car’s manual shift
mechanism. Only 9.5 percent of our
respondents had ordered the standard
G-speed, but that 9.5 percent let us
know they weren't totally happy with
the shifter's actuation. A California at-
torney, the owner of a LeBaron GTS,
told us, “The standard 5-speed doesn't
shift as easily as it should,” and a
California pilot echoed, “Shifter very
stiff and sometimes cantankerous,”

That was the consensus, but, in fair-
ness, one Wisconsin Lancer owner

countered, “Shifting was stiff at first.
I'm finally starting to find FIFTH gear,
but sometimes still hit THIRD instead.”
In this department, the Europeans hald
a tlefinite edge.

Owners rated gquality right up there
with the imports. Nearly 60 percent
gave workmanship a mark of excellent,
with 39 percent judging it good, and
that's praize indeed.

A Minnesota sulesman: “Zero de-
fects. I'm still looking for one, Every-
thing lines up."”

A Georgin professor: “Everything
fits. Doors, panels and trim all align,
Paint job iz smooth and covers well,”
Execept for pointing out a few annoying
rattles, owners couldn't say enough
about their vehicles' assembly and fin-
izh,

Nearly 60 percent also had experi-
eneed no mechanieal problems. Dealer
service and repairs were satisfactory in
78 percent of all cases—another admi-
rable record, Engine computer failure
plagued several cars, as did frayved
speedometer cables and faulty sending
units for the digital fuel gauge. Dealers
sometimes didn't have parts, and this
led to delays and several gripes. All in
all, though, reliability stood out as one
of the H-cars’ strongest suits, and when
it didn't, Chrysler's 550 warranty came
to the rescue.

Customer satisfaction ran high, and
owners expressed that satisfaction in a
number of different ways. A Tennessee
public health physiclan wrote, “I'm
more and more pleased with my GTS
every time [ drive it.” An Ohio quality
control manager: “The hateh is great

Turbo motor’s 1486 hp was plenty for most
owners, but over 10 percent griped about
poor gas mileage of 21.3 to 26.5 mpg.

for hauling things, especially with the
versatile 6040 split rear seats folded
down to ereate additional space.”

A Michigan office technician added,
“So many items came standard on my
Lancer ES, such as electronic instru-
mentation, AM/FM radio, elock, reclin-
ing bucket seats, remote hateh and fuel-
door releases, map pockets and storage
compartments everywhere. Even the
location of the fuse box, with spare
fuses and a puller, show that Chrysler
has given a lot of thought to the details,
I don't believe there's an imported

(Please furs fo poge 148)
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How To install

had put it off too long already. Our
lnld aluminum gutters and down-

spouts needed to be replaced. Al-
though the system had served us well,
it was now a leaky, corroding, dented
evesore, While shopping for a replace-
ment, | decided to look inte plastic
{vinyl} gutter systems.

Vinyl gutters have been available to
homeowners for nearly nine years,
However, only recently have they be-
come popular due to newly designed
systems that stress easy, do-it-yourself
installation and new features, colors
and styles. Vinyl seems to be a near-
perfect material for gutters and down-

POPULAR MECHANICS » MARCH 1987

VINYLGUTTERS

BY JOSEPH TRUINI
Shop And Tools Editor
lllustrations by George Retseck

spouts, It won't dent, rust, chip, peel or
corrode. It's resilient enough to bounce
back from the blow of an errant base-
ball and vinyl never needs painting.
Although, you can paint it, if desired, to
match existing trimwork or siding.
Vinyl gutters are available in white,
brown and gray, with more colors to
come in the near future.,

But best of all, vinyl gutters are a
pleasure to work with. Vinyl is light-

weight, smooth-surfaced with no sharp
edges or corners and it cuts easily with
any fine-tooth handsaw. One problem
with vinyl is that on very cold days it
becomes brittle and it will crack if
struck sharply.

The major differences between the
various vinyl gutter systems are the
shape and size of the gutters and down-
spouts and the method used to join the
parts, Gutters range in size from 4 in. to
5 in. wide and in lengths from 10 ft. to
32 ft. long. They come in three basic
shapes: modified U-shape (as shown in
the drawings), half-round and K-shape
that resembles a standard aluminum

!



1 Snap a chalk line on the fascla, Be sure
line slopes toward a Highest
point of line s % In. below roof shingles.

gutter, Downspouts come square,
round and rectangular,

More important than the size or
shape of the' gutters, is how the vinyl
parts are joined together. The two
popular methods used are solvent weld
and snap-together parts with gasket
seals. Since snap-together systems are
easier and quicker to install and more
forgiving—they allow adjustments and
reassembly—the choice is easy.

I installed a solid PVC, snap-togeth-
er system called Raingo by Genova,
Ine. The system consists of 4Ye-in.-wide
¥ 10-ft.-long modified U-shaped gut-
ters and 2V-in.-wide x 10-ft.-long
square downspouts.

Genova has developed an ingenious
system of fittings, brackets, strap
hangers, galvanized clips, drip edging,
couplers and wedge-shaped vinyl shims
to make Raingo gutters and down-
spouts adaptable to virtually any build-

'ﬁiﬂ drawings show the most typical

& Attach Inside cormer fitting with lts top
edge on the chalk line. Avold overtighten-
Img the screws that could crack the fitting.

situation: installing gutters on a verti-
cal fascia. You can also install the sys-
tem on a sloping fasein and directly to
exposed rafter tails, If the house has no
fascia or rafter tails, use special strap
hangers that attach to the roof. Raingo
also offers some unigue features to
combat a problem that plagues all gut-

ter systems: the accumulation of wet
leaves and debris. The interior surface
of each gutter is lined with triangular-
ghaped ridges that permit water to pass
| under the leaves to carry them away.
Besides a standard drop outlet, the
| fitting that joins the gutter to the
downspout, Raingo also has a high-flow
outlet that has a larger opening with
eurved sides to draw and flush more
| water, more rapidly.

Use a high-flow drop outlet to move
excessive amounts of rainwater or
when you'd like to reduce the number of
downspouts. One high-flow outlet will
serve up to 1200 sq. ft. of roof area as
compared to 700 sq, ft. per standard

3 Secure the drop outlet to the fascla with
o screws. Be sure outlet extends beyond
shingles to catch raln runoff.

outlet. For areas that collect lots of
leaves, install a leaf separator to the
drop outlet (drawing 13). This unique
fitting has an angled screen that rejects
leaves, twigs, acorns and other debris

upside-down and cut it
to length with elther a fine-tooth hand-
wrw, radial-arm saw or power miter saw,

7 Hold gutter

while water passes through to the
downapout.

At the end of each downspout install
a flip-up splashblock (drawing 16) to
carry water away from the foundation.
Lift the splashblock out of the way
when mowing and trimming the lawn.

Algo, vinyl downspouts are adapt-

4 | able to most other types of gutter

systems. If your aluminum gutters are

| in good condition, but the downspouts

need replacing, then install new vinyl
ﬂnw:mpaum to the existing gutters us-
ing a special adapter fitting. For more
information on the Raingo gutter sys-
tem contact Genova, Inc., T034 E.

Court St., Box 308, Davison, Ml or call
toll-free S00-521-T488; in lﬁchjg'an: B00-
5T2-53948,
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& Install a gutter bracket, with a single
screw, every 30 in. Be sure to keep the top
edge of each bracket on the chalk line.

Cost considerations

Okay, it's agreed: Vinyl gutters are
easy-to-install and virtually mainte-
nance-free. The next question is obvi-
ous: How much do they cost? Generally,

8 Apply sllicone lubricant to

of slip-joints to promote smooth sliding
action as the gutters expand and contract.

gasket seals

vinyl gutters are comparable in price to
painted, heavy-gauge aluminum pgut-
ters. A typical 40-ft. vinyl gutter run
with two downspouts, using standard
fittings, costa about $80 to $100. A 10-
ft. putter costs about $5; a 10-ft. down-
spout about $7. Prices vary around the

country. Keep in mind that a complex | _

Jjob requires more fittings and is, there-
fore, more expensive. Vinyl gutter sys-
tems are sold at hardware stores, home
centers and lumbervards.

Gutter Installation

The first few steps taken are exactly
the same regardless of the type of
gutter system being installed including
vinyl, aluminum or steel. Start by

§ Attach a gutter bracket about 2 in. from
each side of the inside cormer to provide
additional support of the gutter ends.

showing all gutter and downspout loca-
tions. Measure the house and add these
dimensions to the sketch. Using the
sketch as a guide, list all the vinyl parts
needed to complete the system. Most
manufacturers offer a paris booklet
that makes it easy to order the right
components for your house.

Next, take down the old gutters and
downspouts. Pull the gutter spikes and
cut strap hangers to free the gutters,
Use a flat pry-bar to remove the straps
that hold the downspouts to the house.
This is a good time to repair and repaint
the fascia, if necessary.

Now prepare to snap a chalk line to
establish a reference mark for installing
the drop outlets and gutter brackets,
Be sure the line slopes slightly toward

the downspout to drain water from the |

gutters. If the gutter run has a down-

et

& Here's a quick way to position :Ilp-jul-m'
fittings: Align gutter end with Insertion
mark In fitting and pencll a line on fascla.

spout at each end, start at the center
and snap a line that slopes toward each
downspout. The recommended slope to
drain water properly is between Y in.
and % in. for every 10 ft. of gutter.
Therefore, a 40 fi. gutter run will slope
about 1 in. to 2 in. Position the highest
point of the chalk line about % in. below
the roof shingles. Once the ehalk lines
are snapped, attach the drop outlets,
gutter brackets and corner fittings with
the rust-resistant, Phillips-head screws
provided. Space the gutter brackets
about 30 in. apart (24 in, apart in heavy
snow regions). However, skip a bracket
every 10 ft., or wherever two gutter
ends meet, to leave a space for install-
ing a gutter slip-joint. Be sure that the
top edge of each fitting is on the chalk
line to maintain the proper slope.

The inside surface of each drop out-
let, corner fitting and slip-joint has
insertion marks that indicate how far
into the fitting the gutter should enter.
It's important to align the gutter ends

11 Connect eibow to drop outlet with 2
in. sleeve cut from a length of downspout.

drawing a rough sketch of the house | Sleeve fits Inside elbow and over outlet.

POPULAR MECHANICS & MARCH 1987

12 Hold a dowmspout and elbow against
the wall and measure between the two
elbows. Cut downspout to match.
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13 ﬂpﬂumue:fu;lrm has an angled
screen that allows water to pass through
to dowmnspout while rejecting leaves.

with the insertion marks to ensure
proper spacing; this allows the gutters
to expand and contract freely without
buckling. Starting at a corner fitting or
drop outlet, lay a gutter section aeross
the gutter brackets, but don't snap it
into place yet.

Place the gutter end on the insertion
mark in the corner or drop outlet and
maove to the other gutter end to position
a slip-joint fitting. Align the gutter end
with the mark on the slip joint and draw
a peneil line on the fascia to indicate the
fitting’s position (drawing 6). Screw the
slip-joint to the fascia and apply silicone
lubricant liberally to the gasket seals.
The silicone maintains smooth sliding
action between the gutters and the
flexible neoprene seals.

Also, apply silicone to the seals of the
corner fitting or drop outlet. Align the
gutter section with the insertion marks
and slip the rear gutter edge under the
back lips of each fitting and bracket.
Now rotate the gutter down and in to

18 Secure dowrspout with brackets,
MNote that a “e-in. space between elbow

and dowrapout is required for expansion.

snap its front edge under the front lips
of the fittings and brackets. Use your
thumbs to apply upward pressure on
the front lip of each gutter bracket to
compress the seal and snap the gutter
in place. Continue positioning slip-
joints and installing gutter sections to
complete the run. When you must cut a
gutter or downspout length, use any
fine-tooth hand or power saw. For the
cleanest, quickest cuts, use a radial-
arm saw or power miter saw. Finally,
install end caps to the drop outlets or
gutter ends (drawings 9 and 10).

I

15 Attach elbow to bottom of down-
spout with a sheetmetal screw or solvent-
weld the parts with PVC cement.

installation

Start at each drop outlet and work
down, piece by piece, toward the
splashblock. Most installations will re-
quire an offset to reach from the drop
outlet back under the house eaves to
the house wall. Make the offset using
two elbows connected by a short section
of downspout. Note that a 2-in. sleeve,
cut from a piece of downspout, is need-
ed to join the first elbow to the drop
outlet (drawing 11). To determine the
length of the offset, put an elbow on a
length of downspout, slip two down-
spout brackets onto the doewnspout and
hold this assembly against the house.
i Now measure the distance between the
)T two elbows (drawing 12) and cut a
section of downspout to mateh.

Next, install the vertical downspout
to the house wall with downspout
brackets. Two or three brackets is suf-
ficient for a typical 8-ft. to 10-ft. down-
spout. Be sure to leave about a Y-in.
space for every 10 ft. of downspout to
permit expansion. Position the ¥-in.
space just below the second elbow at
the top end of the downspout (drawing
14). Now fasten the third, or lower-
maost, elbow to the bottom of the down-
spout with a Y%-in. No. 6 sheetmetal
screw, You could also solvent weld the
parts together with PVC cement.

Then, join the splashblock to the
elbow with a 2-in. sleeve. Again, fasten
the parts together with a sheetmetal
screw or PVC cement. To carry rainwa-
ter farther from the house, replace the
sleeve with a longer section of down-
spout. A special adapter is available to
connect the downspout directly to a 4-
in.-dia. sewer drainage pipe, too.

Although we've shown a typical in-
stallation, remember that vinyl gutters
and downspouts are adaptable to work

efficiently on virtually any building. FM
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LEBARON GTS AND LANCER
(Continued from page 130}

high-performance sedan in the Lancer's
price range that can match it in value,

And a Michigan personnel adminis-
trator summed it up by saying, “I've
been buying very practical, economical
family sedans for the past 10 years,
This year, I decided 1 owed myself a car

it, that had the look of class, but with
some fuel economy. | looked at the
Mercedes 190E, but price put the Mer-
cedes out of my picture, My GTS turbo
is still as much fun as the day I bought

quality or performance.” that was fun to drive, had a little kick to  it. It's the right choice for me." PM
SUMMARY OF LANCER AND LeBARON GTS OWNERS REPORTS*
Total miles driven 1LIT7.047  Why did you choose the How much did you pay? No 24.4
Lancer:TS? Averugi 51180 b Inian:
Avernge mpg (hy engine) Stvling v Hanpe FR040-815,410 ! rFt:lfl:: i i 55 40
LR (TP 1'|:|'t-'mj1'rll'r} ahe Four H:Ll!al|]i.l15: 18.6 i;n;h."' 4.0%
In town g Performunce 13.6 Workmanship opinion: Avernge a'n
U the highwuy 5.2 Ruornineds 11.8 Escellent 505 -["Lm.r R
Turborhurged 2.2-iter ohe F Ecumormy 11.5 Croin 0
Ini town 21.: Price 11.1 AviErnge 27 Number of vehicles owned:
Cin the highw ay 24.5 = fie likes: Poewr 13} This car l.'.lil,'-' oW TR
hp&nl.r Rl i A Two cara 4.4
Avernge mpg by transmission ) oLy g e Comfort opinion: Three cars e
Muanunl -rpael Hunilling .y Fromt seats Four or more cars 0.6
I z o = Comfort 31.9 Exselle pe g
RO o : L AT P kx|
O the highway 9.5 Perfurmanes ol Cronod . Makes of other cars owned:
Automatie ’ Eeonomy o Average 2.4 Dl 0%
in towmn 1.6 Riclinge qqualities 18.2 Poor 1.3 :I-Elm‘mm :T;;!
o highway o7 g ; : LeaT s wrnle
O -y =i specific distikes: . E‘{ﬁ:r?tf:;: 295 Fod 138
Mo eomplaints 15505 . i Buick =5
H“Fn? choices; Fuiel miwmp- -hl.‘hl'l'- Rl.-m! :11,{[—: 1k [
LA ¥ T e L P 0.8
2.2 liter Iiul.l injectid R expeetation 2 I’: Erape '; : Would you bey. & Lancer-or
T “!}I: t'hr:“ al & S litor y Uneomiartably harsh . ; LeBaron GTS again?
IL.:uriu -u-f-‘u rlm st 37.2 , Ve L0 Had any mechanical trouble? Yas T
= 4 Mif ,\lll:ﬂ,‘n ?ﬂlli Faitthies 7.1 No A0 W% ¥o 8.7
Transmission choices: i Thﬂ“;:‘;;"im““’mb paty) 4.8 Yes 0.2 Muybe 2.4
Hespreiad auLOmEtie L‘ -l T expensive 4.4 What type of trouble? Would you buy Chrysler agnin?
Hespeed manaal 0.0 ol e Fia T
What changes would you like? Eleetrical Il'z‘[‘ " -.;' % )
Maodel choices: N ehanges 4.2% ;I*r'mf'n“"""' : 1' HI:IL_»hd 123
Chryeler Lelaron GTS 41.8% Rsdesign front seats ] Fui[—Tﬁlu . H.1 '
[hmlge Lancer vt B Hn;-th'_r Tl I'I'_tijli'iildl' H: ] Ajr L1ﬁlh1i'i'ieﬂbbl' H.Ed Age disiribution of owners;
Chrysler LeBaron GTS Get rid of noises and ] Uneher 28 veurs 13.2%
LS i 4.6 rattles b8 Dealer repairs satisfactory? B4 3.2
Ihlge Lancer ES 136 Softer ride TR Vs Ta. T -‘Jl-piuai- L]
*Percentages might not equal 105 dus to rounding or an insufficient amount of data.
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Get Your “Hands-On™ Career In Aviation

e S

Your “Hands-On” Training...

to become an Airframe and Powerplant (A&P)
Technician takes place at Embry-Riddle’s FAA
approved, type 147 facilities in Daytona Beach,
Flonda. You leam all aspects of aviation
maintenance - from aifframes to instruments;
from electrical and hydraulic to pneumatic
systemns. At Embry Riddle, you will tear down
reciprocating and jet engines, reassemble
them, and fire them up “lve” in our test cells.
In our FAA Certified Repair Station, you wil
overhaul engines for the Embry-Riddle fieat.

Your Career Opportunities...

in aviation maintenance could never be better
than now. A recent FAA report indicates that by
1990 there will be an average of 40,000 job
openings each year in general and commercial
aviation, the government and aeronaufical firms.

The Embry-Riddle Difference

» Eam your ARP and Associate Degree in
Aviation Maintenance Technology in just
18 months.

= Your AGP from Embny-Riddle eams 60
semester hours toward your associate or
bachelor degree.

= Avionics and flight training can be combined
with your aviation maintenance program.

= Aviation maintenance feliowships offer up to
100% twiton waivers for exceptional students
with ALP certificates.

= Your education is backed by Embry-Riddie's
worldwide reputation as the leader in aviation
education. eaming you a “degree” of respect.
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Now you can
have Lifetime
Security in a
CASH business
where you can
easily make up

to $200.00 per

day and more

Find out how ...
... send NOW for your '§

s -

FREE Lifetime Security Fact Kit

Your FREE Lifetime Security Fact Kit tells you
how to make §18.00 to $30.00 an hour in your own
Foley-Belsaw Full-Service Saw and Tool Sharpening
Business, Your FREE Fact Kit explains how you can:

— be your own BOSS!
— work full time or part time, right at home.
= (0 work you enjoy and take pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is clear cash profit.

And it is 5o easy to learn. Foley-Belsaw gives yvou
all the facts and instructions. No previous experience
or special training is necessary. All vou need is the de-
sire and ambition to be your own boss. Foley-Belsaw
tells you evervthing you need to know o be
successiul.

There's plenty of business where you live o keep
you busy. It doesn’t matter whether you live in a big
city, small town or a small farm community.

You'll quickly be able to develop the skills necessary
to earn a steady income. You'll be able to sharpen all
types of saws, garden and shop tools for home, farm
and industry.

Profits from vour Foley-Belsaw Full-Service
Sharpening Business can provide. .

... CASH for future security or supplemental

income

... CASH for travel, vacations, fishing trips

... CASH for the things you've always wanted!

And you'll be able to set your own hours and not

have to worry about layoffs and strikes. There are no
franchise fees. Best of all—age or physical condition
is no barrier—any age person can succeed.

You can be like Steve Taylor of Brookville, Ohio,
who told us:

“, .. the first year I grossed $21,000.00."
Or James B. Jones, of Albuguergue. NM who reported:

“This past summer my sales and service amounted
to almost $6,000.00 a month.”

But vou've got to get the FACTS before you ¢an

get started. So WRITE NOW for your FREE Lifetime

Security Fact Kit. It's vours o keep with NO

: The Foley-Belsaw Compan
OBLIGATION. Jhe Foler-Beisaw Company

Kansas City, Missouri 64111

FREE

LIFETIME
SECURITY
FACT KIT

[1 YES, | want to know more! Please rush
my FREE Liletime Security Fact Kit
Mo obligation

Mame

Addrgss

City State Hip

! Area ['.tuili Phane J




Rid Your Property
of Unsightly Brush Piles!

wwith the Amazing New

SUPER TOMAHAWK * Chipper/
Shredder... exclusively from
Garden Way/

® it's a pawerlul Chipper... handles big
branches up to 3" in diameter with case!
4 @ It's an efficient Shredder... turns almost

=1 any organic matter into perfect mulch

and compost instantly!

| ®* Revolutionary New Compact Design... 7
ways better than bulky "old-style”
chipper/shredders!

© Professional Quallty... designed, sized

and priced for the homeowner!

Turn a mess like this...

into beautiful FREE mulch
in less than one hour!

Send for FREE '
pioo v I TROY-BILT
Tt ey —

I 102nd Si. & Sth Ave. Trov, NY. 12180
l YESI | want 1o know more about the amanng
SUPER TOMAHAWE Chipper/Shredder! Please
I send me complete deiails including prices, midels
. ' and SPECIAL SAVINGS OFFER right away!
" 1] Name
- I Address
| City
| State Zip

LAY-ZA ADJUSTABLE WATER LEVEL

With the newly developed and patenied Lay-Za Adjustable Water

LAY-ZA Lenval, one man can do the work of two. The Lay-Za level can be set
to an approximate hakght and then be adjusted
Watsr Laval ! i an exact height in saconds. This is a great
assat to the homeowne: and & must for the con-
s struction industry. For a brial introductory pariod
et You can order the Lay-Za Adjustable Water Level
« AFFORDABLE direct from tha manufacturer. (Made in LLS.A,

Patent #4, 536968 Foreign Patents Pend.)

Do your level best. .
with the Lay-Za Adjustable Water Level

peng
add TV salen lax

il Hﬂs-aﬂy no GOD) o * Ceilings * Patios  » Cabinet Instaliation
ceo ENTER = Brick Work = Siding * Swimming Pools
PﬂmB: e !'.ul:.hp mﬁ??ﬁﬁa * Decks » Fances  » Anything that neads leveling

Pay For Your Hobby!

e N

"
IMEXPINSIVE - EMERGY EFFICIENT = S
BIAINTENANCE FREE 4 .ll.".i;;-- = /,"':l.&

Do | wasle meEnesy o0 anoine Wace i L yod gad or

Blelire war "aRET Joel ¢oU DM e BT i AN doe

I o - water D o ymorsall m em aMarooss wih saiily
orikned pertn Dos T delay’ Oroer IDoRp”
. ‘* Eorpdare ilusivared Press - 135 posspaie
L # ANDEASDQ Deps Pur
PO BOK 8477, McALLEM, TELAS Tosgg-8417  _F

&mnh: d:fl{.‘brﬂl': Jﬂflll rr:;
Féré and vElui B Fuid & 1-800- 547807 1
profit. $99.85 & up! WHITE'S ELECTRONICS

Dwpl, PA-6 Sweal Home, OR §7388

Call Toll Free

rKITES

FII'.EE COLOR CATALOG! .
I Have the best flving kite in the sky.
Choose from over 140 unusual kites.
I Call or write for your catalog today!
Into The Wind * (303) 449-5358
Lﬂlﬂ-ﬂl Broadway, Boulder, CO 80302
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Portable Steam Em“'
Steam n 60 seconds
CLEAN:

- Enginea, Air Fifters, Lawn NMowsrs.
3-yr. guarantse on ire box, coils. Lzes lig-
uidt gaap, propane fired. Wi, 130 Ibe. Auxl
pumg required on low wEle! pressune

.llu'-, Dept. M-17

P.0. Box O, 940 Wes! Brosdwey,
L}
Jscksan, Wyoming RI001 _‘j

HINTS
FROM

READERS
T

Nail urgarlizer

Large plastic buckets, like those for
taping compound, make excellent carri-
ers for nals and assorted hardware.
They're almost indestructible and, if you

save their lids, they're weathertight.
Cut two pieces of scrap particleboard
or plywood to the bucket diameter and
trim their lengths to the bucket height.
Then cut centered slots in each piece
| about half the overall length and inter-
lock the pieces in the bucket to create

four compartments.

—Judy and Garfield Gosa

Squeegee paintbrush |
Painting behind old-fashioned cast-iron
radiators is nearly impossible with stan-
dard brushes, pads or rollers. A better
way is to use an inexpensive window-
washing squeegee. The sponge end ab-
sorbs pamnt and it easily fits into the
narrow space behind radiators.
—renrge Thomipson
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That was me. A pigheaded, “didn't
want to quit”, die-hard smoker. Trapped
in an aggravating love-affair—with cig-
arecties.

Openly, 1 cursed their choking grip on
me, Inwardly, 1 was totally unwilling to
do anything else but puff away. Your
typical chain-smoker wildly raving about
kicking the habit—and not meaning one
single word,

It was a joke. Unfortunately, the laugh
was on me, The grim warnings of the
Surgeon General, the American Cancer
Society, and my worried doctor all went
in one ear and out the other. My tobacco
addiction was like a runaway train.
Completely out of control and destined
for disaster. Unstoppable!

Me give up smoking?
Better ask for my right arm!

Every so often, I would make a good
old college try at quitting cold turkey.
Before you could say “Jack Robinson™,
there I'd be. Frantically scrounging in
the garbage for soggy butts. As usual,
my good intentions went up in smoke. |
was hooked—again.

Who was I kidding? Smoking was an
undeniable necessity. Super-important
to my daily life. How I enjoyed that first
eye-opening drag in the moming—that
satisfying end-of-the-meal lighting up
—that nerve-settling inhalation when
things got hectic. Me give up all these
irreplaceable pleasures? Better ask for
my right arm!

TOP SMOKING
N 2 HOUR FLAT

Even Though You Really

Don'’t Want To Quit!

Cancer or no cancer, doctor or no
doctor, 1 loved smoking much too much
to ever stop. But one day, | discovered a
secret that turned my burning passion
into red-hot hate. A secret that set me
free in just 30 minutes flat. Not a single
cigarette in 20 years!

Freed me in 30 minuies!

Not a cigarette in 20 years!
S )

My smoking is past-history. Gone
without hypnosis, behavior modification,
pills, drugs, classroom courses, nail-
biting, will-power or climbing the walls.
Gone without such games as switching
brands, chewing gum, fake candy, diary-
keeping or saving dirty stubs in a messy
jar.

Gone, too, without gaining an extra
ounce. Matter of fact, my wife says that
I even lost a couple of pounds. And |
never felt better,

Running into an old buddy brought
back memories of those “didn’t want to
quit” days. This 3-packs-a-dayer had
iried everything but still couldn't stop.
He begged me to outline the details of
my remarkable secret.

That night, 1 wrote it out in plain,
step-by-step language anyone could
understand and mailed him a copy. After
it did the trick for my buddy, he told
some of his friends. Soon, I was hunted
out by pleading strangers for the same
“Stop Smoking Secret."

If you can lick a stamp, vou can lick
your cigarette habit just as I—and they
—did. I know what it's like to have that
compelling urge to light up. And 1 know
what it’s like to be able to smilingly pass
it by without pangs of yearning,

What's more, | know that you can
honestly and truly stop smoking for keeps
in half an hour fiat—even if it's the last
thing in the world you'd rather do. All
for a ten dollar bill.

& MOMLXXXIY Siop Smoking Co
B Wes With Sireet, Mew Yok, N.Y. [001H

Simply send for my “Stop Smoking
Secret” and read it. Yes, it's as casy as
that. Just read it. | can't tell how it
works. It just does. | guarantee it, with
no strings attached.

Guaranteed to work—
or your next pack’s on me!

If you ever start smoking again after
reading my secret—and [ mean ever—
you haven't lost any money. Merely
return it for a full, every-penny-back
refund plus §1 extra for a pack of
cigarettes! My rreat!

OK. I know exactly what's running
through your mind. Even with my fool-
proof, risk-free, money-back plus guar-
antee, you're still looking for a way to
get out of sending for my secret. You
can't fool me. It's not the money. You'll
pocket 100 times your investment in ciga-
rette savings alone. The bottom line is
this: You really don't want to quit—and
you'll do anything fo avoid it.

But just this once, listen to that little
voice inside your head. Just this once
give in to your common sense and give
my secret a “look.” Watch it automati-
cally work for you in the only way that
counts, Permanent no smoking! Or your
next pack's on me!

Stop Smoking Co. }
B West 36th St., Dept. 55-161
New York, N.Y. 10018

OK —1"ll take a risk-free look.
Here’s my $10. Rush the “Stop |
Smoking Secret,” If 1 ever start
smoking again, [ can return it for
%11 refund. {That's $10 back plus §1
extra for a pack of cigarettes—
1 GUARANTEED!)

Name
Address
City
State Zip
L - |
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Strong overall impressions—and some minor complaints.
BY TIM COLE, Boating/Outdoars Editor

PM photos by Skip Gandy

nd so we bid farewell to the
Mark Twain MTC 195, the
sterndrive that was ranked

No. 1in our July "86 fepture Spart Boat
Sertet (page T70). We vowed at the
conclusion of our caddy-cabin perfor-
manee comprison to subject the over-
all winner to the same kind of in-depth,
long-term seruting PM normally re-
serves for automotive products, Every-
body knows that only long-term evalua-
tions  unecover the sofl
accentuate the strong points—in any
kind of high-ticket bauble. And we had
our share of nits to pick, but our overall
impression of the MTC 195 remsiins
high.

Let's start with the peripherals. We
selected a Heritage dual-axle trailer for
our test rig, and we were so delighted
with it that we didn't want to turn off
the exit to our Connecticut test base—
after a trouble-free 1300-mile jaunt
from Florida's west coast. It tracked
superbly behind our Olds Custom
Cruiser, and maneuvered with alacrity
through congested rest-stop parking
areas. But perhaps its nicest feature

:-|!l.l'| E—{i

42

Leaving out traditional sunioungers in the
cockpit was chancey but sensible.

was the Bearing Buddy grease caps on
each wheel, which allowed proper bear-
ing maintenance, You only have to lose
a trailer wheel once—which happened
to me one time outside Fremont,
Ohio—to realize how valuable this add-
on can be. They permitted swift, pain-

less lubrication to a couple of tepid hubs
at one Virginia w ayatation, for in-
stance, and looked SNAPPY in |-r--ur'|h- fl
the center of the trailer's twin white-
walls. On the launching ramp, the Heri-
tage's carpeted longitudinal bunks per-
mitted easy entry and egress, making it

truly a 1-man operation
We selected Mercury Marine's 206
Vi sterndrive for our test power when
Wi Pl oaar |I{'r|—4rl'[]||'|.|'4'.'r" 1'I'Ir'|l]JE!r'|:‘-1|=I. :‘."'
we were glad for the opportunity to put
this engine from their new Alpha One
series under the microscope. Last vear,
Mercury Marine introduced the Alpha
One packape, which boasts several im
provements to their workhorse stern.
drive line, The changes included larger
diameter pistons for extra torque dur-
ing acceleration (this is a biggie), power
steering, larger trim cylinders and an
electro-deposition paint process that's
turning the tide against salt water cor-
rosion. Mercary's diligence in smelting
aluminum that's low in copper content
is also a critical factor in this important
{ Please furn to page 148)
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ARMY RE%ER\/E OFFILER TM[NING CORPS

l‘"lL::_'t_ course thats l Jping Rob Bright suc
The Armn |'-. erve Othcers trlllll ¥

. "u':ll = that teaches the planming and
[m |'_'.l._"||L_:'| bt o : S Y} AT [ LD USC ||'_'I||[ ML 1H."| ".".l._'” s r.l:'l.,' COMMOCHOe An
; ¢ vour future career.
} alie | n Army ROTC as Vil would for any |_'r||||_'.'_f-,' course. Theres no
commitment to join the Army. And Army ROTC won't take up a great deal of your
ome. Bur vou can learn how 1o make the most of vour nme. And, maore importan
vour potential
- Find out why more than 60000 college students were enmilled in Armw RO
S Last vear Write Army ROTC, Depr. Z1, PO Box 9000, Clifton, NJ 07015-94974
Be all vou can be

66My grade point
average jumped
froma26toa34
since Army ROTC
showed me how
to make the most
of my time.99

Roberr Bright, Jumor
L versity of Idaho




TOYOTA
~ __WHY YOUR
___TOYOTA MAY

REJECT A FENDER
TRANSPLANT. L

|
Bypassing Toyota Genuine Body Parts for non-original, untested sheet metalis | GOOD-AS-NEW
a risky operation. Your insurance company is obligated to restore your Toyota | Genuine Toyota Sheet Metal
to its original condition. .. but they may try to cut costs (and your quality) by -{._has patented factory-applied
specifying imitation parts. Imitation parts may not conform to important | Excelite® coating necessary
design specifications used by the manufacturer to certify your Toyotato | for restoring the original glow
| federal safety standards. Don't allow it. You have a choice. Protect the quality | to your Toyota’s finish. il
| of your original investment by insisting, always, on Genuine Toyota Body Parts ‘i o e
that preserve the original design of your Toyota. Only Genuing Toyota Sheet
Metal fits right, maintains maximum corrosion protection and ensures that your
original equipment warranty is maintained. . .not the case with imitation parts.

WEVE
GOT MORE
FOR YOU!
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Ei Torquing the head bolts

K/ ™= s the most critical part of
| replacing a cyfinder
' head. Tighten them in

GIVE YOUR

ENGINE AVALVE JOB

Trere are a lot of good looking 7-
to 10-year old domestically-built
ears out there that might deliver
another decade of use. Unfortunately, a
large percentage of these 6 and B
cylinder machines don't run as well as
they look. When the light goes green,
these oldies are left in the lurch. In
most cases, burned valves and poor
valve seating due to worn guides are
the culprits.

A good valve job and guide replace-
ment can put one of these engines right
back in the pink. However,the machine
work and the new parts are expensive
enough on their own. Add the cost of
having the heads removed and replaced
(R+R) and you're talking more money

POPULAR MECHANICS ® MARCH 1987

BY FAUL STENQUIST

than yvou'd want to spnnfl on a l0-year-
old buggy. The solution is do the R+ R
yourself, then find a top-noteh machine
shop to prepare the heads.

Tools and equipment

You'll need a complete set of mechanic's
tools, as well as a torqgue wrench, a
compression gauge, masking tape, a
ballpoint pen, a grease pencil, a gasket
scraper, some nonflammable solvent
and & pan to wash parts.

Do you need a valve job?
While the symptoms descri above

are a good sign that your car may need a
valve job, a compression test and/or
eylinder leakage test can provide better
evidence,

To test engine compression, remove
the sparkplugs and prop the throitle
valves and choke wvalve completely
open. Dhisconnect the wires from the
coil and make sure they don't short out.
On GM HEI disconnect the “BAT"
terminal from the distributor.

Hold the compression gauge snugly
against the plug hole of the first cylin-
der to be tested and erank the engine
five times or until you get a maximum
reading. Write down the number and
repeat for all eylinders. If one or more
do not fall within 75 percent of the
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strongest, you have bad compression,
You can usually get a somewhat bet-
ter idea of the cause by squirting a
couple of spoonfuls of oil into the offend-
ing cylinder through the plug hole. If
valves are the leaking point, the com-
pression reading should only rise slight-
ly or not at all when the compression
test is repeated. If compression rises to
normal with the oil in the cylinder,
worn rings are probably at fault.

Removing accessorigs

Before you start unbolting things,

study the underhood layout. Note

which accessories are bolted to the

cylinder heads or restrict access. Study
| the wiring and vacuum hoses. Since

you'll be removing the carb and intake

manifold as one unit on most cars, some
| hoses can remain in position.

Refer to the vacuum hose diagram
located somewhere in the engine com-
partment (Fig. 1). If you can't find this
label or if the diagram doesn't make
sense to you, photograph the engine to
get & pood perspective on all areas
where there are hoses and wires.

Before doing anything else, discon-

nect the battery's negative eable. If you
haven't already done so, remove the
sparkplugs. Label each plug wire by

of tape and folding it around the end.
On most cars you'll have to move the
air-conditioning compressor. Deter-

attach to the engine and move the
compressor to the side of the engine
compartment without disconnecting its
wiring or hoses.

On some cars you'll have to remove
the alternator, air pump and steering
pump as well. The steering pump
ghould just be unbolted and relocated in
the engine compartment as the a'c was.
If necessary, you can remove the alter-
nator from the car, but make sure you
label all wires with tape.

On =ome engines, including Chevy
VBs, the distributor passes through the
intake manifold and must be removed.
Before doing so, turn the engine to the
firing position for the No. 1 cylinder
(the mark you use to set ignition tim-

‘ ing) as indicated on your front pulley.
Use a wrench on the crankshaft pulley
| bolt to turn the engine.

1 Typical vacuum hose routing diagram: Don't panicl Just keep track.
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& Label each and every one of the hoses
and wires before you remove It.

Find the sparkplug wire for No. 1
eylinder, and, with a grease pencil,
mark its location on the cap and on the
distributor, right below the cap. Re-
move the distributor cap with all the
plug wires in place, disconnecting only
the coil wire from the center tower. If
the distributor’s rotor isn't pointing to
the spot you marked for the No. 1
cylinder's wire, rotate the engine one
complete revolution. Note the position-
ing of the distributor and, if you can,
mark it and the intake manifold so you
can relocate it precisely.

Once the distributor has been
marked for repositioning, disconnect
the wire that joins it to the coil or
ignition wire harness and label it. Re-
move the distributor elamp and distrib-
utor, Reinstall the distributor cap with
all its wires connected and store the
unit in a dry place on your workbench.

Disconnect every vacuum hose and
wire that will prevent removal of the
intake manifold and/or cylinder heads
and label each (Fig. 2). Using a rag to
catch spilled gasoline, disconnect the
fuel line. Use two wrenches: one on the
fuel line nut, a second on the fitting it
serews into. On some cars you'll have to
remove other components or accesso-
ries as well. These may include the ATR
pump or AIR system diverter valve,
cruise-control components and ignition
coil. But if any of these parts are
attached to the intake manifold in such
a way that they don't prevent its re-
maoval, leave them in place.

Unbolting the manifolds

Before you can remove the intake mani-
fold, the engine coolant must be
drained. To drain the engine and radia-
tor, remove the radiator cap and open
the petcock at the bottom of the radia-
tor. When the flow stops, open the
petcock at the bottom of the engine
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3 Don't be surprised If years of
rust has reduced the size of the
exhaust manifold bolts consid-
erably, say from "/, In. to % In.
or smaller, And they'll be hard

block or remove the lower radiator hose
to drain the coolant.

When the coolant has drained, unbolt
the intake manifold. The engine must
be completely cold before any compo-
nents are unbolted or parts warpage
may occur. Make sure you've removed
all the bolts and check for any debris on
the manifold that could fall into the
engine. Then, grab the manifold front
and rear and pull up hard. If you can't
find a place to grasp the manifold, you
can pull on the carb, but be careful not
to bend any linkages. On some engines
with separate valley covers you can
insert a pry bar under the manifold
runners if it is stuck. On others, includ-
ing Chevys, you can’t because the mani-
fold doubles as a valley cover.

Once the manifold has been removed,
unbolt the valley cover (if applicable)
and cover the engine valley with a rag.

The exhaust manifolds are next. On
most cars, the best strategy is to unbolt
the manifolds from the heads (Fig, 3).
Check for locking tabs next to the bolt
heads. These must be bent back with a
small ecrewdriver before the bolts can
be loosened.

On some engines, the manifold bolts
are almost impossible to reach. If this is
the case, unbolt the exhaust pipes from
the manifolds and remove the manifolds
along with the heads.
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Off with its heads

Before unbolting the heads, you'll have
to remove the valve covers and valve
train parts. It's essential that you ar-
range some sort of system for keeping
valve train parts in order because rock-
er arms and pushrods mate to each
other as they wear. If your engine has
rocker stands, like some Fords and

most Chryslers, simply mark the |

stands for each side before unbolting
them. If you have stamped rockers on
studs like those used on Chevrolets,
unbolt each rocker and tie a wire
through the rocker, nut and ball joint,
then attach a label to each with a
number on it, Shipping tags work well.

Once the rockers have been re-
moved, find an old shoe box, punch 16
small holes in the bottom (for 8-cylinder

engines) and number each hole for a |
corresponding spot on the engine, in- |
serting each pushrod into its appropri- |

ate hole. With valve train parts re-
moved, loosen the head bolts. Make a
note of the location of any balts whose
threads are coated with sealant. With
all the bolts removed, the heads should
come off fairly easily, since gasket seal-
ers are usually not used. If you can't get
the heads off, check to make sure
you've removed all the bolts.

Once the heads are off, examine them

and the gaskets for signs of combustion

gases leaking past the gasket's sealing
ring. Save the gaskets so you can match
them up to the new ones.

' Choosing a machine shop

| Don't take your heads to any auto parts
store that happens to have a machine
shop in the back. Instead, find an ad-
vanced, well-equipped shop that spe-
cializes in engine machine work. The
most sophisticated are frequently those
that do high-performance work. Ex-
plain to the counterman that, in addi-
tion to a valve job, you want the head
gasket surfaces checked for straight-
ness, the guides checked and the spring
pressure checked and adjusted. If the
man in the machine shop doesn’t know
what you're talking about, find a new
machine shop. If the head surfaces
aren't straight, have them resurfaced.
If they're cut more than .010 in., the
intake manifold gasket surfaces will
have to be machined as well.

. Prior to reassembly

| While you're waiting to get your heads
back, wash all other parts in non-flam-
mable solvent, If vou have stand-
mounted rockers, disassemble them.

String the rockers, washers and

springs on wires so they can be kept in
. order. Check all valve train parts for
ridges or flaking that indicate excessive
wear and replace as necessary. Check
pushrods for straightness by rolling
them on a flat surface.

Clean the block decks of all earbon
and dried gasket compound with a gas-
ket seraper. (If your engine iz alumi-
num, use a soft brush and gasket sol-
vent.) Make sure all depositz are
| removed, but don't scrateh the deck

surface. If you have one, use a bottom-

ing tap to clean the head bolt hole
threads. If your head gaskets were
blown, check the block decks for
straightness with a straightedge and
feeler gauge. Check with the straight-
| edge positioned lengthwise and then

#& Check the head for warping with a good
metal straightedge and feeler gauges.
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across the deck. If you can slip a .004-
in. feeler gauge under the straightedge
anywhere on the block, you're in trou-
ble (Fig. 4). For inline Sixes, the limit is
06-in.

However, if the engine deck varia-
tion is only slightly more than 0.003 in.
and the car's age and condition don't
Justify a full engine rebuild, you might
want to try buttoning things up and
hoping for the best,

Today's sophisticated head gaskets
can frequently hold things together
even with parts that are warped be-
vond normal tolerances.

6%6%0 %9
800008

5 This Chevy V&'s torque sequence ks com-
men to all 5-bolt-per-cyfinder engines.

Reassembly

Use premium, brand-name head gas-
kets for reassembly. The latest designs
include silicone sealing beads around
water and oil holes and a stainless-steel
ring around the bore. Compare the new
gaskets to the original ones to make
sure that oil and water holes corre-
gpond. The new head gaskets and all
the other gaskets needed can be pur-
chased in a “head set.” Embossed shim
type gaskets or metal-faced sandwich
gaskets should be sprayed lightly with

a nonhardening gasket compound,
Those with special coatings and/or zeal-
ing beads should be installed as is.
Intake manifold gaskets should be
attached to the heads with fast-drying
adhesive so they'll remain in place while
| the manifold is installed. Use a light
| eoating of gasket adhesive on the mani-
I fold side. Valve cover paskets should be
attached to the valve covers with the

| fast drying adhesive. Exhanst manifold .

gaskets are installed dry.

To install your heads, place the new
gaskets over the dowel pins on the
engine block. Make sure that the cor-
rect side is facing up; most gaskets are
marked. Carefully locate each head on
the dowel pins. Lubricate the head
bolts and serew them in by hand. Pay
attention to the length of each bolt.
Some engines may have bolts of three
or four different lengths, If some of
your head bolts screw into the water
jacket, apply a light coating of thread
sealant to the threads of these. Run the
bolts down with a speed handle until
they're just touching the head. Then,
starting with the center bolt and work-
ing your way out in a clockwise circle,
tighten all the bolts to half the head bolt
torgue spec.

When every bolt has been torqued,
repeat the process, tightening each to
an amount 50 percent higher than the
first figure. Finally, torque all bolts, in
sequence, to the final figure. For exam-
ple, if the head torque spec is 80 b /ft.,
torque the heads to 40 lb./ft., then 60
Ib./ft., and finally 80 Ib./ft.

Install the intake manifold next. If

T Adjustment procedures for ball-and-sock-
et rockers differ; read the shop manual. |

|
your manifold doubles as a valley ecover, |
attach the end seals to the block with |
heavy-duty, fast-drying adhesive, like |
aM 8001 weatherstripping cement. Al-
low the adhesive time to dry before
installing the manifold.

Apply silicone gasket sealer on top of
the seals before carefully lowering the
manifold in place. Lube the manifold
bolts, then torque them in sequence
(Fig. 6) to half the specified figure, then
full tightness,

Lube the valve train parts with en-
gine oil and install them, tightening
fasteners to the torque specs indicated. |

Most engines with hydraulic lifters |
require no valve lash adjustment. How- |
ever, some with ball-and-socket rock- i
ers do require adjustment., On engines
with rocker stands you may have to
shim the stands if the heads were resur-
faced, by an amount equal to what was |
removed from the heads.

Install the valve covers, taking care
not to overtighten the bolts. Attach all
vacuum lines and wires, then reinstall |
all accessories. If you removed the |
distributor, position it according to
your reference marks with the rotor
pointing to the mark for number one
cylinder. Fill the engine with new anti-
freeze mixed 50/50 with water. Then,
after starting the engine, check timing
with a timing light.

If the engine runs rough after timing
has been corrected, make sure that the
rocker arms are allowing the valves to
cloze when the lifters are on the base |
circle of the cam. If they're not, adjust
or shim accordingly.

After the engine has warmed fully,
allow it to cool completely then remove
the valve covers and retorgue the heads
to the final spec. Do this again after
driving the car for 500 miles. P
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MARK TWAIN MTC 195
{Continued from page 142)

area, The 262-cid 2056 turned a 16-in,
prop with conventional (and truly qui-
et) through-hub exhaust. The engine
did experience the inevitable “top-end
fade" all marine engines manifest when
a hull is fully loaded, however. During
our original 6-way test, our MPH Ra-
dar established the MTC's top speed at
a respectable 46,8 mph. That dropped
to 40.2 mph during long-term test con-
ditions with two adults, two children,
an anchor and related Coast Guard-
mandated safety equipment aboard.
But I found the boat's ultimate top end
acceptable, particularly in view of the
206's torquey acceleration.

I've got an argument with Mercury's
Quicksilver throttle, however. A link-
age problem occasionally prevented the
engine from shifting into neutral on the
first try, which was a real attention
getter during dockside maneuvering, A
little finesse with the shifter was usual-
ly necessary to disengage the prop.
And the tilttrim button eventually
grew temperamental, offering only
spotty performance. The MTC's out-
drive trim gauge, a really useful dash-
board item, failed altogether.

Under way, the MTC's handling re-
mained one of her strong suits, even
though speed at wide-open throttle
(WOT) was unremarkable. And corner-
ing was swift and error-free. For typi-
cal “Sunday” driving conditions, the
MTC tracked well, turned without
chattering or chine-wallking—even at
top speed—and stopped dead. The
overall impression was one of confi-
dence, which 1 don't take lightly when
shipmates Peter and Sasha Cole (aped 6
and 3) are on board. Problems with the
throttlefshifter notwithstanding, the
boat also handled well while docking,
and tracked well in reverse.

The boat's topaide layout was preatly
appreciated, and our original judge-
ment about the MTC's cockpit philoso-
phy proved correct. While most makers
opt for fore and aft facing sunloungers,
Mark Twain prefers space-saving ped-
estal seats, which opened up the cockpit
considerably. The cockpit's teak-cov-
ered locker stowage was also perfeet
for the anchor. But while we're on that
subject, the Mark Twain was clearly
lacking in the number of deck fittings.
They're tough (particularly the tran-
som padeyes), but the foredeck needs
proper hawser chocks forward—in-
stead of skimpy dock-mooring cleats
port and starboard—and a man-sized
eleat on the centerline.

Mark Twain designer Peter Granata
took time with the position of the dash-
board instruments, It's hard to get
important gauges like trim, speed and

{Please turn to page 150)
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‘'The Dawn of a New Era in Transportatio
May Be Closer Than You Think!"’

Michael W. Moshier

\\ AURORA 400 VTOL AIRCRAFT oy
- /¥
[ -! .
= A=
f/:—f‘"""ﬂi 3 -:.4

Take Off and Land Almost An

ywhere.

Cruise 225 MPH Above Daily Traffic.

Now in development, the first practical, vertical take-off and landing
(VTOL) vehicle featuring the following design benefits for everyday per-

sonal and commercial use:

QUIET OPERATION—The Aurora air-
craff's unique fluldic propulsion system,
combined with state-of-the-art gas tur-
bine fechnology, generaies extramaly
low acoustical and IR signatures.

EFFICIENT—While having trus vertical
take-off and landing capability, the
Aurora aircraft exhibits very favorable
fuel economics of up o 30 PMPG
(passenger miles per gallon).

MULTHFUELED—Having no ogtane or
celane requirements, the Aurora air-
craft's lurbine engine can easily and effi-
ciently use a variety of inexpensive and
readily available fueis.

SAFE, EASY TO FLY—Automatic al-
titude stabllization and a redundani
computerized control system make fhy-
ing the Aurora aircraft very simple . .
even for the inexperienced pilot,

COMPACT—0Only slightly larger than a
full-sized automobile, the four passen-
ger Aurora alreraft can take-off and land
almos! anywhera, making small, con-
fined areas easily accessibla.

MECHANICALLY SIMPLE—With the
exceplion of its small, FAA certified tur-
bofan engine, the Aurora aircraft has no
moving parts in ils propulsion system
avoiding unreliable components such
as propellers, clulches and transmis-
slons.

MOSHIER TECHNOLOGIES CORPORATION's current VTOL Alrcraft Developmant
Reportis now avallable, The report is a comprahensive (47 pages, bound) presentation in-
cluding a history of VTOL aircraft, the Aurara aircralt development evolution and schadule,
product description, marketing considerations, and more. The report has been written in
ferms a nonengineer can aasily understand, yel provides a thorough discussion of the air-
crall's technology and operational characteristics

If you are infrigued by the concept of a small VTOL
aircrafl, or have more than a passing interest in new
and innovative aircraft design, we would like 1o haar
from you. Learn mare about this exciting new con-
capl and participale in the Aurada aircraft marketing
survey. To receive the comprehensive 47 page
development repodt, color photograph and mar-
keling guestionnaire, please send $37.00 check
or money ordar in U.S. funds only (345,00 out-
side USA) to Director of Marketing, MOSHIER
TECHNOLOGIES CORPORATION, 589-A Fairchild
Drive, Dept. PS2B7, Mountain View, California

94043, Satigfaction Guaranteed,

[ 2

"Tha development report s
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MARK TWAIN MTC 195
(Continued from page 149)

tach out from behind the steering
wheel, but Peter pulled it off nicely.
And placing the fuses just underneath
the toggle switches for lights and other
systems was also appreciated,

The real shining star of the MTC is
her cuddy ecabin. Compared to her
peers, the MTC offered head room,
width, comfort, light, easy access and
sensible stowage. We'd generally ban-
igh the children belowdecks under way
where it's safe and out of the wind, and
relied on the stowage beneath the twin
berths for spare life jackets. The space
was comfortable during weekend over-
nights, too, transforming into a queen-
size double.

However, the padded veneer along
the portside stowage shelf warped half-
way through our test period, and the
basketweave teak door to the stowage
compartment forward eventually suc-
cumbed to rough-water pounding,
These details aside, the Mark Twain
shined in sheer cabin volume.

Obviously, the company has discov-
ered something that other makers
bhaven't. Namely, why have a cuddy
cabin at all if you ean't have one that
works? Mark Twain clearly decided to
borrow from the cockpit, foregoing sun-
loungers for instance, so they could
invest the cabin with more space. And
it succeeds nicely.

Fit and finish

Fit, finish and general construetion also
held up extremely well over a long
summer of hard use, We take a gingerly
approach to docking, but the odd
smudge is inevitable. The MTC happily
rebuffed thiz kind of minor cosmetic
calamity because of Mark Twain's un-
usual success in perfecting paint and
geleoat. The exterior geleoat skin is 12
mils thick, followed by a light, 75-mil
first skin of chopped continuous roving.
The second skin consists of a 250-mil-
thick layer of chopped continuous rov-
ing, a layer of 24-ounce woven roving
on both sides of the hull that is over-
lapped by 12 in. at the keel.

Stringers, floor timbers and other
wood reinforcements add localized sup-
port in the chine and transom areas and
overall stiffness and rigidity. These
members are encapsulated in glass, and
a closed-cell polyurethane foam is in-
jected into the incomplete hull form for
flotation. The deck is constructed simi-
larly, incorporating balsa coring,

The whole package—$15,077 as test-
ed—winds up being tough—and smart.
Yes, we were kind of sad to see it go.
But we're contemplating a mini-cruis-
ers test, and Mark Twain just happenﬂ
to have .
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New Stitch Welder Tames

Sheetmetal Distortio

Simplifies Home Bodywork

With a little practice anvone can weld
automotive sheetmetal with virtually no
distortion or burn-through. The Stitch Welder
makes il easy 10 run a continuous weld bead
on quarter panels, body patches, floor boards,
ete. Il you've ever tried arc welding body
panels you know the high amperage output
plays havoc on thin gauge metal. Our new
Stitch Welder controls amperage to produce
professional, uniform welds similar to those
made by expensive wire-fed MIG machines.

Special Circuits Control

Arc Welding

By directing the arc welder's current through a
copper wound solenoid and diode the Stitch
Welder creates a unigue pulsing action, This
pulsed current produces an easy-to-control arc
necessary for clean, uniform weld beads on
sheetmetal. There are no butions or triggers —
the pulsing action is automatic! All you do is
guide the electrode.

Welding with the Stitch Welder is faster and
easier than conventional stick welding. The
arc’s self-starting, o there's less chance of rod
sticking. Once you strike an arc lay the rod on
the metal and let the machine do the work.
Afier some practice you'll produce welds
requiring hittle grinding or filling. Remember,
as with any welding tool the Stitch Welder
requires practice (o produce good results.
We've included complete detailed instructions,

Our Customers Write:
“Refore buying your Stitch Welder | was ready
ior throw my electric welder in the rash. No
matter how hard 1 iried, the amps could not be
set bow enough to prevenr burning holes in the
sheetmetal [ now hove a wable plece of
equipment thanks o vour Sifch Welder™

J. Wrigh, Penna

Attaches to Any A.C. Welder

The Sttch Welder's five-fool power cord
attaches to the electrode holder on any ALC.
arc welder (must run at 80 amps or less), Uses
standard arc welding rods up to 3/32" and
will weld down to 22 gauge steel and stainless,
The tool body is cast aluminum with a vinyl
insulated grip for positive control. Electrodes
held with a set screw and can be easily
replaced. Tool designed for years of trouble-
free service, ALWAYS USE PROPER
SAFETY PRECAUTIONS WITH ANY
WELDING EQUIPMENT.

30 Day Shop Trial

Try the Stitch Welder for 30 days in your
shop or garage. I you are not completely
satisfied, simply retumn it for a full refund.
Order your Stitch Welder now for a head start
on body work projects, The Stitch Welder is
only $59.00 plus shipping. Available only
through Eastwood.

TO ORDER CALL TOLL FREE:

1-800-345-1178

For fastest service call toll-free 1-B00-345-
1178 (in PA, 215-644-4412) and charge your
Sutch Welder w Visa, MasterCard, or C.O.D,
(82,75 additional fee on C.0O.D.) Mail orders
USE Coupon. & Copyoght 1983 The Easthill Geoup

[rme———————————————— m—————
! CODE 1D37PM37 |}
: [ Send me #4369 Stitch Welders :
1 il SE9.00 plus 5495 shipping & handling I
] ]
1 O #4372 Arc Welding Rods Designed for I
! Sheetmetal. 2mm dia., special flux, 3 Ib. pkg !
i (appros. 120 rods) — $9.595 ]
] ]
: [ Send Free B0 Page Tool Catalog :
: O Check Enclosed OCOD. (8275) :
} O VISA O MasterCard :
[ 1
: Card # — E
| |
H Expirstion Diawe i
L] |
: Name {
* :
L]

g Moo i
i i
H City H
1 1
D Sae . Zip B |
l Pu Bemdenis, Add 6 Sales Ta :
{ The Eastwood Company :
1 147 Pennsylvamia Avenue I
! Box 296 -
I Malvern, PA 19355 I
| ESPRE R —— S —— 4
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No More Overgrown
Weeds, Crass, and Brush!

«with Garden Way's
amazing new TRAIL BLAZER
Sickle Bar Mower!

® Controls nusance growth in those
areas you want to keep under control
— but don't want to mow as often as
your lawn!

® Cuts the thickest, toughest, tallest
vegetation — including woody brush!

® Goes anywhere — even
steep slopes!

® Big 35° wide cut —
powered wheels —
mows 1500 sq. fi.
of overgrown
weeds in less than
5 munutes!

Send For
FREE Detalls TODAY!

=uin Cartdan Way thc

1 Garden Way Mig. AS02 3171
ve., Troy,
I 102nd St & Sbh A v, NY 12180 |
| YESI I want to know more about the amazing i
1 TRAIL BLAZER Sickle Bar Mower! Please |
send me a complete FREE INFORMATION 1
| package, including prices, models, special
| SAVINGS OFFER, and No-Money-Down |
I Payment Plan. |
| I
| mame :
I Address I
|
| seae Zip |
e e S S e — A

WIN A JEEP WRANGLER
OR $10,000.00 IN CASH
NEW CAREER SWEEPSTAKES
OVER 1,000 BIG PRIZES

BE A
LOCKSMITH

Wl s Lowkwimiih b |I % T
[ l.1|||.f||||¢l1||| (™ II-« ru1h|uh|'||u||1|n'- b Yoia 1] e
ol itriE Wy ihe I‘.h: natimy we ks, wear afier vveas |nm|--c|'||r|||-
oo Bundl Bwt v v W P Ehwe ivuisty i afemniiind] i i aserisomany
Titeled asffremimy bu puay gobis, oo Big pofits as vsor isemn ks
Wit e comibel wong ask! Sered (o Free Bkl

TRAIN AT HOME—
EARN EXTRRA 5335 RIGHT AlAAY |
LOCKIMITHING INSTITUTE
D Cvnmmmernalk Tevhmal Instilsile

BN Cailivwl e, [pE | 1T
Laiehe Fadls, ML 07424

WA

FOR YOUR FREE CAREER GUIDE AND
OFFICIAL SWEEPSTAKES RULES. MAIL
TODAYI YOU MUST ENTER TO WINI

Mo purchaie necevy Oinly U S reudencs 18 pears of
age or alger are eligible Vol where promseed by

A Severpilakey endi Aped 30 1987
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THREE WIPING
EDGES INSTEAD
OF ONE!

3?I|‘IHIBBQGG

2 Cleaning
Edge

E UAﬁA:Tﬁ ‘_’Ij EEB TS

'g— We guarantee Tripledge Wiper Blades =
oA bl S O

W

tee. If you are not compietely satisfied
D_IA'JJ&,.&;-'." Q0o 000 Ooooooof aool

000!

you get your money back.
THE WORLD'S FIRST SYNTHETIC WIPER.
Tripledge blades are made from DuPont
Mordel—=the same matenal used in 50,000
mile radial tires. Tripledge wipers will never
tear, crack, spht, rot, dry out or stick. Not

AIR-FLO DESIGN. Biades won't lift in
high winds, high speeds. & claws grip
lirmly, distribute pressure evenly.

PATENTED DESIGN.
Protected by U.S. Patent 4473919,

affected by ice, snow, blazing sun, smog or
road chemicals,

EASY, DO-IT-YOURSELF INSTALLATION.

Includes 2 complete units: High Quality Black
Metal Superstructures compilete with Tripledge
Lifetime Wipers. They snap on in seconds.

PRICE PER PAIR ONLY
CUSTOM FIT for virtually every U.S. and

ﬂ 85

lﬂlllIl

& Handling
impaort car, van or truck. o .' ]

CALL TOLL-FREE 1-800-847-0653

P residents please call 1-215-538-8008 or send ciwck, monay-order or Gard umbor snd sxpwBon
date of your Vias or MasterCard, Credit cand numbors handksd wilh sict secunty h: '-".'

TRIPLEDGE WIPER CORR, Dept. 3500, 3165 Tucker Road. Bensalem, PA 19020

[JYES!sendme______pairof Tripledge ; E: g;ﬁgg Save$200

Lifetime Wipers—the only wiper GUARANTEED | 5 or. $34.85 Save$4.00

for the life of your car. 4 pr. $45,80 Save$6.00
(Single Blades $6.50 ea )

Name_______ Shipping $1.95 lirst pasr

{Shipping 2nd, 3rd, & 4th pair,

Address only $1.00 each)

City State Zip AmiEnclosed:
3 Fesenis Agg Saies Tax

VISA/MC# Exp. Date

Car#1: Year Make Model

Car #2: Year Make Model

Car #3: Year_ Make Model

Car #4: Year Make

Model '
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ToRy NORTHERN HYDRAULICS

UCTION 020
LE!

I

r

29 Piece
High Speed
Drill Bit Set

1/18" to 1/2" by B4ths,
In rugged steel index.

ltem# 150291......only$14.95

SUPER TOUGH

1000 Lb.

U ‘ Capacity!
4’x 8’ Fold-Up
Utility Trailer

Heavy sieel Irame whaked on enamel linsh, leal

8 llld QAN \

Heavy Duty Log Splitters

16 Ton, llem #1134 $695,95
20 Ton Vertical, ltem #1160 ..$799.95
24 Ton, Low Profile, #1142 ..$1179.00
all have 2-stage pumps, heavy duty slides
and beams, 24° stroke. Lowest Price!

SpNNG SuSpansion, rmmionced torgue, 1% "ball
mich, stake pockets, 480x8 high speed lires
wid-boll wheels, steel lenders and all lights
Easily folds up and mils oul of the way on its

casiers. Lists for $34995 Ship wi, 222 Ibs

$174.95

lem #1257

Gas Engines
Always the Lowest Prices
And the Largest Selection!

One
Year
Warranty!
Horizontal

Gas
Engines

§ HP Tecumseh, % shah, #8081...........$134.95
B HP Tecumseh, 1 shatl, #6081 ,........... 5188.95
10 HP Tec., cast rpn sh, #8010............. 5220995
18 HP Tec., ail casi ron, #6068 ........... 544995
Vertical and Horizontal Gas Engines
availabla from 3 to 23 HP.

Heavy Duty Tarp Sale
Our Tarps are TOUGH! Up to 12 Mil
Thick, Mot & Mil Like So Many Othars

lfEm s
1TT0
177
1712
1773
Strong rol, rust and 1774
mildew proof. Poly- 1775
gthylene tarps with 1778
brass plated grommaets 1777

approximately every 3 1778
tea! 17re

Sire
FeR
Ha«i0
ez
18 s 1R
1§ = 20
16 1 20
20 = 30
a0 s 40
W = 50
W 8 B0

Sale
Price

$ 2.40
4 45
5.55
9.00
11.00
17.895
3r7.95
49.95
59.95
69.95

Ideal far home-
owners, farmers
contractors &
vacationars

1 YearWarranty

Continuous
Watt Rated!
Sturdy
Protective
Cradle!

4000 WATT Recoil
Rated at 4000 walts continuous! Powear-
ed by an 8 HP Tecumseh engine with cast
iron sleeve lor exira strength and dura-
bility. 100% copper wound for long life

ltlem #16425 only $379.95
4000 WATT Electric Start

Same specs as above but whelecing start!

llem #16426 only $459.95

JEPSON
14"
Electric
Cut-Off
Saw

Rugged, guality bulll, double insulated,

hardened bevel gears, sealed bearings,
3500 Rpm. Culs through a 2" bar and 46"
pipe! 14" wheal included. 44 Ib Ship wi.
Lists for $259.00

resistant seals. Uses 2" suction
Pumps 8,400 GPH, with a 28 foot lift.
Powered by a 3 Hp, 4 cycle Briggs
engine. Ship wi. 37 |bs, List $32993

item #10996 only$159.95

CALL FOR LARGEST SELECTION only $134.95

Northern
m_ydrauhcs

Dept. #668553 Box 1218, Bumsvilla, MN 55337
Call our order dept. at 1-800-533-5545
In MM call 812-894-8310
NC and SC residents, visit cur Charotte storal
Outside North Carolina: 1-800-336-2236
Our Telaphone Ordar
Prg;; .lE ;tap?ll'! Department Now Open
24 Hoursl

ltem #1552
Shipping & Handling Charges will be extra.

r— ——— S S I S R —— — — —

Send this coupon for a Free 120 p. Catalog!
To receive a Splitter Design Book along with your 120

page color catalog, Include $6.00 [-—-= E
— =

1

1

i

| Mail To:
| Northarn
I

|

|

|

|

MNama
Address

Hydraulics, Inc.
Box 1218
Burnsvilla, MM i
55337 sty -
Dept. # BE553 State Zip

Please Rush Ma My FREE Discount Catalog!




“JWATER WELLS
FOR EVERYONE!

Check one or bath boues for miormation and mad today!

"E"!’

O You can drill a water well in
| your backyard and have all
' the FREE WATER you need|

O You can start a HIGH PROFIT
well drilling business!

VIDEOTAPES
AVAILABLE

T 1RET

Call or Write

==A ¢ B
E for FREE Brochures A &

Anderson Road Fair) Rame
Opelika, Alabama 36B02

CALL TOLL FREE —

-800-321 -7700

for Oparator 5191) (ST Frane 5151

NEW! Bic Lighter
Vending Machines!

Let America’s 50,000,000 smokers
line your pockets with money.

GROUND FLOOR OPPORTUNITY
to be the first in your area to own
and operate a vending route.
Placed next to all cigarette machines

PART OR FULL TIME
# ALL CASH BUSINESS
+ NO SELLING
* NO EXPERIENCE NECESSARY
+ INVESTMENT SECURED BY EQUIPMENT
« NATIONAL ADVERTISING
« FINANCING AVAILABLE OAC

LIMITED WORLDWIDE DISTRIBUTORSHIPS

Call 24 hours for free brochure

1-800-722-4773
In California call (714) 894-1889

Vendgood Manufacturing Corp., Dept. FM-2
501 Argosy, #5 = Huntinglon Beach, CA 92649

Ned iEllated with Bie Comp

10" MITER SAW

MODEL LET000 ....coveoovninieriessaasessis £209.00
8%" TABLE SAW

W/CARBIDE TIPPED BLADE

MODEL ZT0BW oo vee s cersmsiemisasisnss

CORDLESS DRIVER-DRILL KIT
MODEL BOTZHDW ...ooooveanrenresrasansssssss $96.00

FINISHING SANDER

MODEL BO4510 $48.00

7v." CIRCULAR SAW

MODEL 5007NB £97.00

Model 1900BW

3% Planer $99.00

Model 6070DW 3 Cordiess Drill

Varlable Spoed, Reversible ... $58.00

Model DP3720 %" Driil,

Varlable Speed, Reversibie ................. $48.00
CALL TOLL FREE CALL FOR

1-B00-247-7178 (UK LOW PRICES

1N WISCONSIN ON MAKITA TOOLS
GOB-244-47T7

% SALES TAX FOR W0, RESIDENTS i s
n e RS RN E e (AR TR

FREE FREIGHT LA sl OO FANY

i P.0. BOX THE&

i HENT

Lﬁﬂgufmﬁ lr'n“ 1801 EAST WASHINGTON AVE
CHANGE WITHOUT NOTIGE MADESON, Wi 53707

Snowmoblle

or Generators, nl'ﬂl"l

. FREE ElTiLl}G

.-M;amuﬂ DISCOUNT pRiCES
SHP Briggs Horlzontal | vee. 513985
BHP Tecurmmah Hmmmu . 519958
AV HP Tecurnseh Verlical . .., .. . 399,85
BHP Tecumseh Vertical .. ...... §199.85
4000 Watt Generator . ... ... ... 548665

2 to 18 HP Engines, 500 to 5000 wart
Generators, al af Discount Prices
SMALL ENGINE CITY
2812 Lyndale Bo. Dept. PM12
Minneapolis, MN 55408, 612672-4268

CUT TALL WEEDS
AND BRUSH IN
IMPOSSIBLE
PLACES

-

The KINCO's salf pro-
pelled 38 inch sickle bar mower breezes
through heawvy weeds, tall brush, up o 174"
saplings, rough grass and small hay fields.
Available in commercial and homesteader

VErEONS. Write or call Ioday

Made in the USA %ﬂmﬁm 5::50‘
3 ; 1

KINCO Do il o
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Ladder handle

Stepladders can be very awkward to
carry around. To make transport easier,
locate the balance point of the ladder and
screw a hefty swinging handle onto a
side rall. When folded flat, the handle
should not interfere with normal ladder
operation. Be sure to buy a handle that
is plated or made from corrosion-resis-
tant material so it won't rust. The one
shown in the photograph above is a 3'-
in. chest handle available at hardware
stores.—Walter E. Buvion

2-faced tape
You can use 2-faced tape—tape with
adhesive on both faces—to attach sand-
paper to sanding discs, drums or cus-
tom-shaped blocks or sticks. | purchase
rolls that are 1'% in. wide x 150 in. long,
They are available at hardware stores.
To use, cut the tape to length and fasten
it to the disc, drum or block and then
fasten the sandpaper to it.

—Anthony 8. Pawloski

Hammer bumper

When assembling woodworking pro-
jects, yvour hammer can double as both
mallet and nail driver with this handy tip.
Simply drill a small hole in the end of
your hammer handle and install a rubber
bumper such as the cleansing tip from a
toothbrush, or the eraser from a pencil.
With this modification, you can safely
align sanded wood by tapping it with the
hammer handle end, and then tum the
hammer around to complete the nailing.

—Lane Olinghouse

POPULAR MECHANICS ® MARCH 1987

Learn professional
contracting techniques at
home in your spare time
with NRI's new Building
Construction Course.

Within the next 10
years, this country will_
need 18 million :
new homes. ..
and the
contractors to -
build them. Right now, there’s
heavy demand for remaodeling and
renovation experts. And NRI can
get you ready. ..teach you every-
thing you need to know, get you
ready for management and super-

Vi

visory jobs, even your own business,

Learn to Read Plans,
Estimate Costs

We start you right at the begin-
ning, with key lessons on site selec-
tion and planning. Then, you learn
to lay out a home, read blueprints,
and estimate costs accurately. Work-
ing with a complete set of plans
for an NRI energy-efficient home,
you get experience in every stage
of construction.

Learn Professional Secrets

You're trained to work with all
the trades. You learn the basics of
carpentry, masonry work, electricity,
plumbing and heating, and more.
And because you know what it takes
to do the job, you know what to look

for when supervising and inspecting.

Training Built Around
Energy-Efficient Home
You learn better because NRI
training is practical training. You
get over 100 action projects from

m——————

’-—-—--ln

5

scale-model
construction to building actual
framing sections. Lessons and proj-
ects are coordinated with a con-
temporary energy-efficient home
designed especially for NRL You
keep these plans to build your own
home or select from more than 50
low-cost optional plans.

Includes Regional Seminar

As an exclusive service, grad-
uates may participate in optional
owner/builder seminar. You'll get
expert acvice on local building
codes and conditions, meet
builders, leam more about energy
efficiency, receive tips on financing.
There'll be demonstrations, insider
info on remodeling, hands-on
programs to take part in.

Send for Free
Full-Color Catalog

Get all the facts on this big new
opportunity. Send the coupon for
your free copy of NRI's Buildin
Construction Catalog. Now is the
time to build a future for yourself!
If coupon has been removed, write
to NRI Schools, 3939 Wisconsin Ave-
nue, Washington, D.C. 20016-9973.

T TR R |

VLol d SR O e cetonnns
I SCHOOLS E‘n-u:&' plrl O a:fﬂ{:undlt_mniEF. : nd
McGraw-H : fion, Haating &
Edueation Conter W1 T SaMehooop Coses |
3009 Wisconsin Avanue l-":‘.-r —— [] Small Englne Repair Coursa
| Washington, oc 20016 Wi (1 i
For Caresr courses approesd uross Ll Appliance Servicing Course

I WE'LL GIVE YOU TOMORROW.

Gl [ check lor detals,

Locksmithing Course

1 Automotive Mechanics Course

l Nama |Pieasa print) age 1 Telephone Servicing Course I
I J Industrial EFectronics
1 TWiaudioNideo Sarvicing,
I Addrezs Communications, Electronics,
Microcomputers, Elactranic
Dasign Technology,
I CityiGtateZip Electronics Courses
1302-037

Accredited by the Malkonal Home Study Council

155



The Leader -
Of The Pack...
KLOCKIT

Owur prices beat them all! You get: § Quarz
Clock Movemenis, Hour & Min. Hands, Hard-
ware plus FREE Clockmaking Ideas Pam-
phiet and Color Catalog.

6ror§1995

52 Shpg.
Make clocks for Extra Income!

Ofier Good Until Apeil :-.o:a:l'__
Fame
Aadiess
City State. Iip

Credil Card No E=p Date
DEPT. PMI7T
P.O. Box 542

LAKE GENEVA, W 52147
= = - 1-800-KLOCKIT (556-2548)
Sorry. no foreign orders.

DATSUN = SAAB » MERCEDES BENZ

FACTORY REPLACEMENT
TURBOCHARGERS

UP TO 55% BELOW FACTORY LIST
(Exchange)

NEW OR REBUILT
ALSO AVAILABLE:
REPLACEMENT CARTRIDGES

Bearing Housing = Beanngs
Seals and Rolation Parts

REBUILD KITS

Baaring * Seals » Gaskols

HOP UP KITS

Boas! Regulator = Waler Injgction
Bood! Gaigs

INTERCOOLER KITS

Intarcoolar » Four Silicone Turbo Hoses

DEALER INQUIRIES WELCOMED
Mol legal for sale or use on any pollution
coatrolied molor vehicke in California

CATALOG AVAILABLE, SEND $3.00 TQ:

TURBO CITY INC.

1201 W. Kotelio Dept. PM
PO Box 4010 = Orange. CA 92447

(714) 639-4933

:
;
;
0
:
2
=
-
2
;
:
3
z

NNSIVA » AAIHD » AANDAIN » THO- » ZNIB SIAI0HIN » HvYS = NNSLYA

The Quality

Alternative to
High-Cost
Inflatable
Boats!

9 7" BE-8H
featwres imgroved
B-paint motormodsnl

for 3 hp enging

Why pay $600, 51000 or more for an inflatable
boal? Sea Eagle inflatable boats last for years,
go almost anywhere and cost as fitthe as 560
Fishing platform, motor runabout, river raft,
camp boad. yachl lender and now a true spaad-
baat! Lakes, rivers, ponds, bays and oceans
Sea Eagles give you real value for your money!

* FREE COLOR CATALOG!

Write: Sea Eagle, Dept. PMTIE,
PO Box 944, Smithiown, NY 11787

Or telephone: 516-724-8500
B30 AM-4 30 PM, Monday-Friday, EST

o e i e Tkl T

r'—'---- —— i — — ——

Build a Custom House
at Smrlngs up to 40%

pwary size and type, including log and dome houses. Or
fave one cuslom-made Iram Iluur plans! Get the Com-
E:a ete Guide to Faciory-Made Houses by A M. Watkins I
re is all about factory-made houses and how 1o build
a custom model fast with no hassies_ [t alzo ciles 250
top U5 makers. 184 pages; many photos. plans. Money |
back guaranies. Only $9.95, FREE with every orded New I
Repart: “Iulldlnn 'l;m Own House”

n:- River Aoad, ﬂ:rml MY 10588 I

|

I

|

|

|

|

|

| .
: Mew factory-made “'kits"" offer you top-notch houses of
|

|

|

I

|

L

MEN
PAST 40

It you are disturbed by these Symploms. o
irowbles may be caused by glandular milammatsen
of your prostale. Methods thel marely give tempor-
ary redial for this condifion cannol be expeched 1o
mmove the cause of your iroutsle

The Eacelsior Instiute Clinic, devoted to the
NON-SURGICAL mathods of Treatmeni lor des
sases peculiar o older man. has & new FREE
BOOK thal tells how these troubles may be cor-
recled. The NON-SURGICAL trealmenis de
sCribed in this book require no Surgery. hospdlakiza-

Troubied With Bulting Up Mighta
Paing v Back, Hipz, Legz
Nervunsess, Tiredness

| GAS TURBINE

= o w - m PRESENTING = 4 & = =

CABLE TV
EQUIPMENT

Exwwwaw STARRING v ww 4w
JERROLD, HAMLIN, OAK
ARD TR FARMDLY MARLUFACTURERSY

® FIRELT WAMILA N TF PR A ARG ARLE
¥ LOAEELT METAIL WHOLEWALE PRl i LS
# IROE L P F R T e (AT Teary T AT

FOM FRREE CATALOS oMLY T-800-345-8527
FON AL inFoamaTion  T-818-7156-5914

FACIFIC CABLE CO. INC.
TR WD BV DEPT ] 704
BERFTIA, CA WEM

|

A SINGER'S DREAM!

REMOVES VOCALS FROM RECORDS!
Mow You can sing with the world’s best hands!
The Thompson Yocal Ellminalor can remowe
maost or virtually all of a lead vocal from a standard
stereo record and beave the background!
Wirilte or call lor a Iree brochure and demo recond.
LT Sound, Dept. PM, P.0. Box 338,
Stone Mouniain, GA 30086 (A0 493-1258

A BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
" BUILD A DDZEN IN AN EVENING!

Wi b Caimiog eed e D el e
WINENE SANPLE o in et i TELI CAN
MEE TOLIRGH T rom s pa el el Se s

Serdd 5200 to
Cepi PR THE TELEFLITE CORPORATION,
FIA20 Misching 31 Sosnymead Calil 02380

il

TELEPHONE LISTENING DEVICE
Za

wew Derremm prtesse ary ceaetie or mps
o feu, i

-

e b e LS D, MO B

P08 7, Malhurna, FL D802 SO0 0K,

RSN iR o Hephors b SUFT e
e ity e PR o aey wered Pacsedi pets
o o e S0pU oM whee
phoran i Furg

$19.95: ...

Super Powerful

FM TRANSMITTER

| Ukiry (PP Moy prwerhy: thar ol Tarrlieny
Travirsty g 18 % e 0 dry A e Ly b
[ A
i cslewg 6 Prrvonier, veun Sdcarebars and
otat iy e woma 17 38 i S Coo

sl 06 TE- 1000 o weesd 1VR 30 + 51

sy

At Last a New Amazingly El.mph

JET ENGINE

Wulld Prom nl?- to isiiow phana.
Vool aasuilne wr Rk, A
1 ne ar HL
(oisring, Brwai” deveiary A8 WP, Mexl mryjent
: : e 4
ol arts claa o i Itk st bl

gt | IIIuITImi-l e
rlon H0D0 Me. G.B.D

I

attach ar
wte. Full size sssambly drawi
il of maberisls and photes.

SAVOY SCIEMTIFIE  sanva® Bonicd: 24

HOW TD I»LI‘ILD A MORE
POWERFUL

'
i
fhon o long petiod of convalescence. Treaiments ¥
take but 8 shorl ime and the cosl is reasonable = '
Wrile today Ih: book may prove of ulmos! im- i
portance 1o you. Mo obligation '+ Fysorid chesl s Bigge
Exoslsior institute Clinke, Depl. 288 i mm;“'.n:':'.:“"‘ =
110 E. Broadway, Excelsior Springs, Mo, 64024 % Owpro4 HOK B84, DETROIT, M1 £8340 -
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31 Ways to Help You [lualify for the Job You Want

GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR A CAREER DIPLOMA AT HOME IN SPARE TIME

If you want more money,
more security and a better
way of life, decision to
train for a betier career
could be the most im ant
one you will ever make. And
now you can train at home in
your spare time for a lernma
or even a degree lo help you
get a better job. This is the
same kind of training program
that has been used by nearly
2,000 American Corporations
1o train their em ...Gen-
eral Electric, IBM, Mobil, Ford,
DuPont and many others,

An ldeal Way to Learn

Mo need to change your daily rou-
fine or take time from your job or
family, Learning is easy because
everything is explained step by
step with plenty of drawings, dia-
grams and photos. And like many
colieges—all these courses use
ralgﬁn book" exams that let
to your texis and apply w!

you have learned. And all cnursas
include the necessary tools, instru-
ments and materials. = whatever
you need for your training

Call Toll-Free or Mail Coupon Today!

RO 1

Could a Career Diploma
or a Degree Be Worth
Thousands ol Dollars to You?

Compare your prasent salary with

Get Your Degree Without Attending College

Now without attending a single class. you can get your
Degree. Eight different fields of specialization avail-
able. And if you already have some college or work
experiance in the field, you may be entitled to
advanced standing toward your Degree.

CALL TOLL-FREE
1-800-228-5300 3,

Call ANYTIME—Operators 1o take your call 24 hours a day,
T diays a woesl Mo cost Mo obligation. No salesman will s you

OR MAIL COUPON TODAY

|" International Correspondence Schools, Dept. PES37
Scranton, Pennsylvania 18515
I Please send me free facts, color beochuwre and full information on how | can

study at home for the career | have chosen. | undersiand | am under no oblga-
tion and no salesman will visil ma. CHECK ONE BOX ONLY.

the amount of money you could be I AEEOCIATE IN EPECIALLIED AZTOCIATE iN SPECIALIZED

making in any one of the careers L o ":‘"TF“”'“‘: _— w‘m“f'mm‘:“' l
shown here. Training in & trade or 1 e e L B e o Er s T st
@arning an Associale in Special- I it il -rr-l?:.:.r-:r B .i..—.ntrﬂmgﬂ -  Techeaingy . nu". Bleslramics Trzhnsagy I
ized Business or Specialized Tech- I PROGAANE

mlﬂ'ﬂf Dmﬂ could make a |BFI| tegh Schoal 7 Tewesi imﬂlﬂl[ﬂ- m“rihnlm.n | Gorgarier Peogrammmng I
ditference in your lifetime aamngs [ Auln Methamcs ] Wiy Ferestry ] Srmat Business | G Regan |
But it's not thaﬂmanw alone | Wit Do | g { v e i
think of the fun of working in a job Mg = u !

you like, Get more information ai | = fea? & 0ena L et Somes e Bl bihredaneg I
no cosl! Check the career you're | Aut Congsaneg & Azwestant | Calering Gourmet

most interested in and mail the Ratngeraton OV N Coglang |
coupon today, There's no obliga- | wame AGE |
tion and no salesman will visit you. | aomess AFT. @ 1

|ummw

& A Subsidiary of

£l

Cordless

on linolewm, corpat, concrete floos, & moare!

Features: & Buli-in MiCod rechorgeable
batteries. ® Botery rechorger, s UL listed
® Double filtrotion wyutem, ® Oeerall, 477H,

L . - ’ l'ﬂ" "l
Electrikbroom® "]"1%';# o > Tﬁmd-. Style g‘::g:" (.
1t warks anywhars... able Saw Cart \

Get prolewsional locking

ing progectl  Deuigred

M [rEr culting, dodo & rabbet cuh. is great for houling wood, I°W =
orrle: 74 "W. 8 | yearlimited warranty. Bouhuren 114 HPboll beoring motar. & Heovyiduty, gorboge. tools ond more! 16°H.
Fiamar ’I, Buy Befors A/30/ET 17 5 24 cowt aluminum robls, & 4800 RPAYL. ® Sow Features: ®Heawy duty stesl, iront suppart yystem
ﬂ:‘“ﬂ “as & quality for o §5 blode inot ncluded) easily rae, lower, or Glr0° - 457 *‘Weather-progled, 1727 exieror grode plywood,
Mg s Rabain -'5 Mig s Rebate! notural locguer coating. ® Pone! topy tremmed wth
i Folee Rob - Ovier Mo, EEZ40.2407 s alyrmemiped sieel. #2387 & 2125 semi-preumatic e
eare 14| e Shipping & Hondling: $1200 . . . . . . * Asermbly needed. ® Ovarall: 44"Lx 40"W x 30°H.

Seil-Contained Tohle ol oveilable,

coll for more informafion

Wholesale Savings Direct to You!

sults on mest any woadwark-

[PreCHsDN FipMOnng, Oros

re- %
Houl up te 400 lba. wirh
sl Huﬁe 13 5eu. f [
oeity and nen-tip balence

Far

Order Mo, BE2S4-1755
Shipped Frewghi Colleci

CR R 88

DUAL START

Compars ot §1200.00
Crrdar Mo, ER240-1034
Shipped Freight Collect . .

6000 Watt Generator

Relinble electric powes anylime, onywhere!

Features: ®E HP Briggs & Stratton engine with
electric & recoil sfort. ® Mognetren® solid-srore
ignetan. ® 1-120V duglex & 1-740V duples recep
taches, 3677183 amps. #6000 watty wurge, 4400
wally conbifigus power, ® Rptary field design - no
brushes te reglocel® Circuit breoker [or overdood
pratecticn ® 1 yr. parts replocemant warranty.

*499

ast-driven ool

AW s T15°H
parts

IFH"L  TNW

= 1%H"H. Compors an §1200.00
M Ordar Mo, £8207.2004 5466
- Shipped Freight Colledt + .o+ s oo m

_Wholesale 2 merica.

peronnl chechs onl'ce beaghl collect lem

Far Mad-ln Ordar plecse wype o ponr clearly fon clean —
popei| the prochurce eomejy] L ordes o (3] olosg el pous |

nene L oddress.  Erclose check/money order |inghahng
Ship /Hard chorges) papabls 1o Wholesals Americs, Ine
You con chorge o MoverCord, ¥ISA ar DISCOYER. Primt
the ooc!. mo. & espirstion dote ord wgm yow nome. Ao o
ket 7 doya for UPS delivery. Add 3.3 win. hor clearing

PowerPro
5 HP/60 Gallon Air Compressor

& rugged. 5 HP A Compressor from Compbaell Hausheld ot 1
IDEAL ler bundreds of appleatianst Bun o sproyer, grease gun,
rostchet, impoct weanch, wendder, deill olmost ony lobor g,

Featuren ® 5 FHP motor ® 230V 15 ampl ® Twin eylinder 8 837
RPM & Air delivery: ACFMor d0/P0PSI 11 87940125 b, mas
previere 8 ASME rmbed 40 goblon tonk. » Ve - 140 fbs # 28147 «

® Service centers nohonwede. ® 1 yr. FREE

mrrqnlﬂ

1-715-874-5000
— ' —

POPULAR MECHANICS ® MARCH | 987

ATTT Manord Drive, Eow Cloire, Wiscomin 54703
Call NOW for credit card orders!

Order NOW and recesve o FREE catolog
fram e America!
Includes fontostic savings on power toals,
hordware and housewores!

10 DAY NO HASSLE GUARANTEE!
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“Now NRI giv:lruu the OTC Monitor
2000 Electronic Diagnostic Tester to
perform 54 different diagnostic tests
on today’s computer-age automotive | |
systems.”

“T've seen it coming a long time and now
it's here, Almost all American cars built in
the Bl's have on-board computer systems
that control everything from fuel-injection to
transmission action. NRI is smart to recognize
that having the know-how to service these
computerized cars spells unlimited opportu-
nity for you.”

“It's Super! Linked directly to your car's
on-board computer, this ingenious little
hand-held tester is mighty hig on perfor-
mance. [t lets you perform essential diagnos-
tie tests — fast and sure right from the driver's
seal. It's like having a pit crew right there
with you.”

Send for Free Catalog

Well over a million and a hall students
have benefited from MRI's 73 years of
experience. Give yourself the same head
start. Send for the free catalog showing all
the career unities for the trained auto
technician, describing each lesson in detail
and giving specs on each of the instruments
included in your training. Get ahead of the
pack by leaming to service
computer-age cars now!

r-------l

”ﬁl SCHOOLS

MeGraw-Hill Continuing Education Canter
l 3838 Wisconsin Avenus, Washington, DC 20096 l

l!nll

I well give you tomormow.
[¥Check for one free catalog only.
ClAutomative Servicing [ Locksmithing

| Ak Conditioning [ Bookkeeping I
| (] Small Engine Repair [ Electronics I
l Hame Fleese prink Kge :
| Ao |
| vz I

| FREE illustrated booklel.

ol
L & & 8 &8 &8 N 5§ N _§ |
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H E H N lA APPLIANCES

FOR COMFORT!

You can enjoy heavenly
comfor aight and day s
work or al play! Send for

Radie fhaek Tandy

[T [ OLNTS
COMPUTERS & CELLULAR PHONES

Fpt Propuid Save Tas—Toll Froe B00-15)- 3680

| |
' il MARYMAC rcmmesne |
|

1ihh vear ul

BROOKS APPLIANCE COMPANY
301 Emst Stats St., Marshall, Mich, 49068 |

S2ALN Koty Fwy o Katy (Hemston) TX 77450
1710 iy Telen: 714132
-

R
m-ll I'.J|I| he WS
. comifortable in vour home

" \llll Are im Vour 1l"d1'|-

AUTHENTIC LOG HOMES |
= P.Ch Har
et 200
Larane, WY #5070

UEMEN
A5 AUTO

T8

Lpngth BA”
ai ez

- - |k

MIT T2 N Plarmbwak $600
THINGS YOU
NEVER KNEW
EXISTED!
Full Size Build this
Plan Rocking
smou 3840 58"

Y

LA} III"II""""I--..-l' |
wurmil and your
.il.r.h' rournmm-pm

fmﬁnterycfe

'l'-nu o 0 fiset. Enging ‘naath your e II |
Faiser shatet on your feer Newe woricy ® Catalog 51.00
b et Buibd Froen low ton Al

E. Northpart, NY 11731

ARMOR PRODUCTS

Box 445-C,

5.A
Chisflgrnd, FL J3638-14004
SESSEEERSEIRREAEREREEE

CABLE T.V. CONVERTERS

WHY Pay A HYGH MONTHLY FEE® AN Jermold. Oak, Hamdm
Tanith, Soantiic Allant. Magnavox and & specaiyed cable
r||1u. el avaiabie for shiprmes wilhin 24 hours. For (557 srvicy

154 0 GO0 felephone neders acoepled (312) 658-5320 60
'lcw Wasranly (Quanbly [Mscounts)

BASEMENT T
FLUSHES UP 7o sewer or

Ha Digging Up Floars
Install 1 Yoursel - Anywhers

Write McPherson, Inc., Dept. 16 wes! Eleciranics Inc.
Box 15133  Tampa, Fiorida 33 - 5,",_';,', A

Quality Microwave TV Anlennas
MLilts-Channel 1.8 0 27 GHz
A0dA Galn True Parabolic 30 lneh Dish
Comploie Systom §99.35 [Plus Shipping)
Dealaranips. Oy, Pricing, Replscemen] Pty
Phillips-Tech Elecironics

| P.0. Box 9533 « Scofisdale. A7 85257

(BR2)B47-7700 (S0 Crestit o1 phene oriery®
MexiderCard = Viga « (D04

USE ZIP
CODES WHEN
ANSWERING
ADS

LIFETIME
WARRANTY

and earn instant commission

BE A MASON DEALER and sell our quﬂﬂt'f—
mude sport and work boots to your
bors, Eam instant cash commissions I'rum

$10.00 to $20.00 per hour. Absolutely no Investment H&SDHSHOEMFGI:E Ih.-I:tFZEH-
r:quimd All you do is show the full-color Mason .Chlppnul‘:hm 54774
&uwur customers. Let them select from Please rush gant FREE cataleg & dealer starer kit 1o
of botwear for men and women. I

Wrtlzﬁ:u'dtt.nﬂs ) BAME

Send for FREE Sales Kit, Mason Shoe Mfg, Co. @ ADDRESS

Chippewa Falls, WT 54774

For fastest service, eall TOLL FREE 1-800-B26- 7030, I“T"'

Ext. F-235. No cost or obligation. W1 residents. call STRTE Fl

o8

POPULAR MECHANICS » MARCH (1587

1-800-472-7003, Ext. F-235. e .
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XEROX" PERSONAL COMPUTER
FOR BUSINESS, HOME, AND PROFESSIONAL USE

XEROX®...The Name You Can Trust!

For over 20 years Xerox® has been the world
leader in office producis and copying
equipment They have set standards that
others can only imitate, The Xerox® 6064
Personal Computer was designed o meet
the demands of business, prolessional, and
personal computing today, and into the
tuture! We are proud to offer this complete
Xeron® Systern at a remarkably LOW price!
Compare for yoursell... then buy your Xerox®
6064 from C.OMA.

Get the Xerox® Advantage! The Xemox®
PC offers you the advantage of running IBRM™
compatible MS™-DOS, so0 you can run the
hundreds of business and professional soft-
wafe piograms avallable todayl And the
Xerox® PC is easy to use! It's designed to get
you up and running as quickly as possible
with computer-aided instruction and supe-
ror documantation covering all aspects of
parsonal computing.

Xerox®,..Service You Can Count On! i
you're considering an IBM™-compatibla,
dont be misled by price alonal The system
wa are offering is a complabe system ... very
easy to hook up and use...and very afford-
able. But mora than that, sach systam wea aall
is backed by Xerox® service and support
Whan you buy this system, your nama and
computer's serial number is automatically
registered with Xerox® Should you need
service or advice, a network of over 150
service canters stands ready to halp you
Belore you buy...compare! Xerox® is your
bast value! Check all thesa features:

& |BM™-PC/XT Compatibility.
® 256KB Memory Features an SMHz Intal
8086-2 Microprocessor lor Faster Speed,

Waiting Time. Lets You Select from a Menu and # Four Relerence Guides.
» Two 514" F|ﬂ|‘.'lﬂ'f Dizk Dr‘l\'ﬂﬂ. 50K Each Provides ClBEr On-Ling Instructions Il ® Four Software F'I'DQI'HI"I'IE. Twn x'm“‘
# Seven Expansion Siots, Plus a Serial Port You're Confused About Your Next Step. Training Disks. Two Diagnostic Disks,
ol

for Communications or Printer, and Complete Tutorial Software and GW™-BASIC lﬂiﬂmfl"ﬂ’ﬂﬂr. and M5™-

Parallel Printer Port Manuais Included: DOS/ ScreenMate™ Operator's Guide.
# High-Resolution 640 x 400 Pixals ® “Getting Started” Booklel ® Twenty Blank Disks.

Monochrome Manitor, with 12" Diagonal Over 150 Service Centers Nationally.

Non-Glare Screen, Swivel and Tilt Basa,
® Standard B3-Kay PC Keyboard with Manufacturer's Limited 90-Day Warranty on Parts/Labor.

Moussa Interface (Mouse Mot Included.)
® Comes with ScreenMate™, a Uiser ListPrice ............. *2224.30 5999

Friendly Guide to the Functions of the

MS™-DOS Operating System. Priced At Only ...........0oiiiiiirininrinrnnnnn

; mmnh_h--ﬂnw tvers hersin are rademarks of Xerox® Corparafion.
to Remember Complicaled Commands! SR SN O, wnad PG CIEME - ncmision o Moot Bioshtons Mo Dcummlien

M5".003S s a wademark of Microsoll Corporation.

Toll-Free: 1-800-328-0609 Scricmernarse ., [ o s

—— ——————— A — R N SN W SN SN N S S N W SN S S S S S S S S G S

SEMD TO: ltem H-2177 PLEASE PRINT GLEARLY
C.0.M.B. Dirsct Marketing Corp. Name
1405 Xenium Lane N/Minneapalis, MN 55441-4494
Send__Nerox® Personal Computer(s) Mem H-2177-7118-557 at $899 Address
each, ahipped fresghl collect (Minnesots residents add 6% sales tax Sofry, City
Eﬂ CoD El:"ﬂ'ﬂ Sagte bra =]
check or monay order s anclosed dalays in essing orders
T i e —
Charge: 0 ViSa® DMmm.Dﬂur.umrﬂ'DmmEmm' Sign Here

mmmmm



Be a Better
Gardener

The rugged KEMP Shredder/Chipper
devours almost anything organic . . . reducing
[t ity oS af tiny pleces in seconds (includ-
img branchas up to 3" thick!).

Enjoy super-rich soil . . . 8 mulchad wesd-
free pgarden and beautifully landscaped
grounds,
® Byl To Last A Lifeime A Bize Just Fight For You

® Mloney-Back Guaraniee  » Mow! Save Up To §225

Call: (717) 627-7979

KEMP SHREDDER/CHIPPERS

mﬁhnua Rd., Depl. 27637, Lakz, PA 17543
l [ ¥as — send me full infarmation on the

ExELEn jgaT
—

Kemp Shredder/Chippers and 30-Day Frae Trial

Hame
I Address I
[ > |
Siate Zip

The lomebuit JET HELICOPTER

LOwW - COAT DISICH — DIMPLIFIED ASSESBLY
® Lipsw low-omen (eel & Mo loense reesied
COMSTRUCTEIN MaMLRaL
= Fliy iiguiraied -
Cimdy 100

Hlli:upler Experimenters
@ doks & phgbal & Seighi w oppliEni
Fgiiy ans. Dty SBEE*

=BOTH ABOVE BOOKS; DNLY TR0

FEITE wds
A Fesdi weli

Datwiia sesl with Book nrdwrn

N EW: An gaciting Kif Melicopier! o |

LS
Flamiecenery mle i PO Boz 50
et i % Widerwond, MD 21099
1 rmams’r rr e

Ky

GO KARTS,
ENGINES-KITS-PARTS W

12 PAGE CATALOG
§100 REFUNDABLE
Lagest Selectan

1428 Wandor Ave, Paiieiwlle DR II:I

Make important roule
and time calculations,
simply and accarately, with. . .

ACCU-MEASURE

This compact, lightweight instrument performs
all measuring and conventing functions autona-
tically, L{ﬂuﬁ offering you a unique computer
capability Simply trace desired route - calou-
Evtes distance sutomatically! Now you cin
® Program all map scales and their numerical
cquivalents 1o accurately measure distances on
any map or chart wsed throughout the world
& Measure straight or cunved lines with acouracy
of = .02 inch.
® Compute comversions of values across the full
range of measuring svsiemns and scales,
ACCU-MEASURE® is sculptured to fit comior-
ably in the palm of your hand and comes with a
durable leatherette cuse for travel.

TO ORDER YOUR ACCU-MEASURE? CALL

TOLL FREE (800) 872-8787, ext. 190

or send check or money order for just $49.50 | add sales
t2x for CA delivery ). We pay all shipping and handling
charges! You have a 30-day money back guarantee and
ane year warranty. Please give order o saz1.

Escape. ..
With Folbot

Ualalong ool 1hiaats
" .ﬁ.l.'-n:mm

® Eaplore sirvams,
rivrs, Lnkes, amad
spacoast

| iyfhitweighl, guiel
eanytripalile.

# Superior construchon
fioar years o ruglled e

& Mhich mare stahle
thias a e G kaivak

= Pleringt dnr orulsing, |
fishirg, s famdby fum, |

Frildirg, Rignd, snd Kil Boats

Prices frim S5

Tuis prim il

podrethelene boals v iaitobhe f

FACTORY DIRECT PRICES
SATISFACTION GUARANTEED

MOTOR SPEED CONIROLLER

- D e nghl spead ior oil your slecihic
Elv 1000 Ond OpEOnCEs w51 virhyoiy
i ipani 083 hom odie fo bl 5P & oot
ol Cosdl piugs e Ro 1T VAT sociad
%l Comvnols lors heohen DumDs  soncees
AC/DC gnnden, i iighls koD gD
shoded pole. cOpRaoiy. waeal Draah hyoe ACSDE maton
atc 10 15 ompa I hp Soves anendy 1 yen womanly. Fres
o 39S + 300 P Chac or MO in
Progreaste Coninnl v, Ine few 76l Db e A 28127

I tevias . .
I Poor Circulption |

TI'ACH I

I GDNQUEHED HEA.Fl.T ﬁ'I'I'AGL( Get Poweriul
information. PROOF of healing ol Blocked a1
Chest & Arm Pain . . . Weak Hearf . . . ||
. Rapid Aging, and u-lhur.
sympioms, Painless refief plan. Helping others.

B SEND NO MONEY—anly name & address to: I

LSWu'al-lEl Box 3258, Auslln Taxas TBTE.

LEARN CLOCK REPLIA
w bR EID LY 8

weiidie mF OIS 8 WP FOLE :u... BONE
T A

o

MATIOMNAL

CLOCKMAKERS
( A INETITUTE )

FE WOE AN LR TR A

A-l.l!
Y & | NESEES
IS0 LMI0N ST DEFT © SAN FRANCISCO CA B4 132

QUALITY CLOTH

SANDING BELTS

E—WOFIK-—HDBBIEE

:||r|:IJ

AN $17 60

1714 . 1155
1 w 7 4%

o

datel. NYS residents sdd tax
FREE CATALOGUE SENT ON AEQUEST
KSON TOOL CORP. Depl. BBI

schann Ave My, NY 117001

frie 392-4330

O — -

Master Craftsman Toolbox: This TOOL-
BOXX will organize, protect vour tools and

add a touch of c[ass to any workshop, (Dh-
mensions 200" x 9% x 12%"') Built w'tlh
cherry or walnut wood, styled with brass
corners caps and lock.

This solid wood toolbox will last for genera-
tions and become a family heirloom.

Plans include step-by-step instructions and
materials list, (PL-1826 $4.95)

Send your name and address. with
check or money order pavable to
POPULAR MECHANICS, Mail to; |
Popular Mechanics, Box 1014, Radio
City Station, New York, N.Y. 10101




Woodworkers’ Mart

SHELVES 5ah Winoows

DAYLIGHT FOR YOUR INDOOR PLANTS!
. SHELF SPACE FOR ANYTHING!
INSTALLS AND REMOVES
| WITHOUT TOOLS INSTANTLY!
N0 HOLES - ND SCREWS!
TOP SASH OPENS & CLOSES
W.TH SHELF IN PLACE.

® Siang Lagd

Alrmingm Hzgen

ACTCO., Dapl. PMT 13921 EEWORTHY ROAD
GERMANTOWN, MD. 10874

SPECIAL OFFER

BRANDING IRON
526130

ioum HA"E iilﬂi i Plis 5200 fov
! a shipping and handking
Hafy rewaecrs i
cermch salew taw
LATHEFALTHIN OLAAANTEFD

W I TR hark
Shipped in 1 week
Solid brass haad — deep cul leters
First Linee HAND CRAFTED BY — as above
2nd line: Your choice — 20 chasacien spaces mas
Compact size
As abowe but with 3r
OADER TOLL FREE 1.800

ng = ﬂ?ﬂ] # 5?.m

In teptarank.

Bachurs/imlanmalion l!lll Hﬂ?l 465-0511

s o NOVA TOOL CO.
= e —]

PO Bow 28047, Lntoin, VG 68539
 EER

WOODWORKER'’S
CATALOG

There are over 3,000
money saving reasons
why woodworkers rely
on Constantine.

(Cnslanting s,
Ci I%:J‘ &5

St k.
3 000 woodwork sems-to help you E mlr Restore -Fepa
Refmish! Ower 200 differenl woods, 50 veneers. 500
plans . cabinet hardware . 96 Mow-To Books 118
canving tools and chisels . TH inlay Gesigns . and jols
maare for Dne-Seop. Aight-Price Shoppirg withoul
kexang home!

116 Page Catalog—Only $1.00

CONSTANTINE Est. 1812 |
2051R Eastchester Road, Bronx, NY 10461 |

POPULAR MECHANICS ® MARCH | 987

Furniture Restoration

| Big Money in Small Business|

Seripnire & Repairing & Refinsfing
Mirror Resilvering & Veneening

[Earn 5200-51000 a day!}

Al homiee or in shop * Spare bme, full
tirme 4 Men or women & Complete
fraimifg, Mo PXPErence Recessuery
# Simple, fasi, sofe, fun.

Seenel S0 000 fap pasafonge & Birallieyg fo
MINUTEMAN, INC., Dept. 13
115 N. Moaroe S1., Waterloo, W1 535854

* Tool box plans—sturdy, durable, built
of solid charry or walnut. Looks like old-
style lool boxes displayed al antique
shows. 54,95

* Roll-top desk plans—a handsome
piece with classic tambour top and plenty
of drawers. Made from cherry, $5.95

Send check or money order to Popular
Mechanics, Box 1014 Radio City Station,
MNew York, NY 100189

ﬁf.:-::,:r:::";:::m $9.95!

= e

As an introductory promotion, a leading rmul order mmpuny is uﬂannn $28.00 of their
most popular woodworking items al an amazing prica of $8.95. The complate package in-
cludes 25 full size shaker pegs, 25 mini-shaker s, 26 mug rack pegs, and 25 tie rack
pegs—plus a detailed full size unique horse design u.hakarrou plan, a full size plan for a
beautiful tie rack, and a full size plan for a useful mug rac

This alone would be a tremendous
value. But 'll also receive full size pat-
terns for 10 great items—a hanger Lgal $28.00 worth of
holdaers, nole pad holder, napkin hnl l wondwnnimg items
muffin server, doughnut holder, pretzsl r onl 5
Rokiar. Shaanaer ekt kauls rack. twat 107 only $9.9

bar, and spice shelf. Plus: full size pluml Name
far four nifty cars with their own garage.
You'll also receive a woodworking catalog [
Ipaded with after page of discount - City State Zip___
tools, hand tools, wood parts, wood | Guantity Prics Ea.  TOTAL  Mail to;

asteners, sanding suppl as. woo-d Trend-Lines, Inc.
finishes and much, much more. ' ” | 75 Beacham S
order up to four of thesa $28. I!III TOTAL: Add §2.95 3 m St.,
worker's 85 for $9.95 sach. In- 1 ShippingMandiing Box 6447M
clude only $2.95 shipping and hnndlmnl e T mm 50 wach order Chelsea, MA
regardless of how many you orde mmr CASH. USE 02150

J CHECK OR MONEY ORDER PMMT

1.1}



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Derothy Nolan, Classified Service Manager
Rate: $7.00 per word payable in advance each insertion. Minimum insertion ten words.
Bold face caplialized words—3$1.00 per word additional (First word set in Bold Face at po
extra charge, Zip Code Free.) Cantered Headlines in All Bold-Fece Lettars—$45.00.

The next available issue o place an advertisemnent in America’s No. 1 Classified Section is MAY. The dosing is MARCH Sth.
Send remittance payable and order to Popular Mechanics, Classified Departrment, 224 West 6Tth Strest, New York, New York 10019,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mall-order advertisers
who use post office box addresses for their convenience in handling your arder, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and stroet addresses,
Advertisers using F.0. Box number must fumish complete name and street address for our records,

To avoid dalay in the publication of your ad, pilease send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS
STOP DREAMING OF BECOMING A SUCCESSFUL WHIT-

ER. Go for it $10000 to: J. Dolinger, Box 530352, Miami, FL
33153

PUBLISH Your Book! Join our successhd suthors. Al
subjects invited. Publicity, adverbising, béauliful books:
Send for dacidilled bookliel and frew r'11;nm|:l'|p'l repan.
Cariton Prass, Dept. PM, 11 West 32 Streil, New York 10001

WRITERS! Lawrence Block's books, lapes, sermnars
Datails froe. WFYL, 3750-F Estero, Fi. Myers Beach, FL
333,

NOWI Four mew books!'t Can Litarally tum your lite
around!!! Free brochure. BEE-GEE Industries, Box 13036,
Wichita, K5 6721 3-0006

CONSUMERS ... THEY WiONT HONOR GUARANTEE?
Service not safisiactory? Feel cheated on a purchase?
Complain & get results! “Consumis's Resourcs Guidebook™
bills how, Send 5595, Meuschaler Meschandising, Depi
0013, P.0. Box 516, Hawley, FA 18428 Guaranised.

MIRACULOUS Prayer To The Blessed Virgin Mary Send
$1. Box 66, Island Park. Mew Yook 11558

400 Self Improvemant Books. Write lor Complete List
Chases A, Amobe, 330 Sedgewick Aoad, Summerviile, 5. C
20483

EXOTIC Muxed Ovink Recipe Guide, For this Amaleur
Bartendars Guide Just send $4.95 To: Ray Fergusan, 2730
So. Main 5t Saf Lake City, UT 84115

HOW TO stan your own profilable business at homa. Ten
great books combied info one. Free Detalls Tumnbull
Publishing, 3330 West 114th. 51.. Chicago, illinois G0E55.
Sapibe 101

DOLLHOUSES, Flans, Furnishings. 70 color pages - §2.00
refundable. Jacqueling's, P.O. Box 23464, Dakland, GA
B4G23-0484.

BUY KNIVES, CUTLERY ITEMS at wholesale. Save up 1o
6%, Huga Salacticn, Satisiaction Guarantesd, Fast Service.
Catalog 52.00 First Class. Smoky Moundain Knite Works,
Box T14PM, Sevienlle, TH 3TBE2,

ELECTROMICE FOR SECURITY, COUNTERSURVENL-
LANCE AND PERSOMAL PROTECTION. CATALDG §1.
HUNTEREX, BOX 12922, WINSTOM-SALEM, NC 27117

LEATHERCRAFT CATALOG, 100 pages. Lanpes! selec-
tion available of genuine beathers, tools, kits, books, sup-
plas. Upholstery, utility lealhers, garmeni leathars, suades,
ercdics. Belt, wallet, moccasin kits and more! Send $1.00
psig'hdig 1o: Tandy Leabher Company, P.0. Box 2904, Degd
PM3IETC, For Worlh, TX TE113

PORTER'S FREE PHOTOWIDED CATALOG
BEST IN THE INDUSTRY
OVER 4.000 products - Brand names, many unigue and
unusual items, discount prices and Fast service. For your
Frea copy writa: Porter's Camara Store, Inc., Box 528, Dapl,
PM, Codar Falis, iowa 50813 or phone: 1-800-853-2001.

APPLIANCE PARTS Save Up To 50%, Froe Catalog GE,
Holpaint, Whirlpool, Kenmane. Berube Appliancse Pars, 506
Bain Sireel, Yan Buren, ME D4785

FREE Catalog of gift ideas. Creative Gifts. 7410 M. 53 Av.,
Minneapolis, MM 55428

HEATING, COOLING, EQUIPMENT. PARTS, CATALOG.
Al makes. Phes thousands of iterns lor industry, home, 33.50
Rafyndable. Source Distribubors, PO, Box BE3, Arlnglon
Haights, . BD00E

UPHOLSTERY TECHMIQUES ILLUSTRATED! Mos! up to
dala book on upholstery with over 520 photographs $18.98.
LEONARD STEWARD UPHOLSTERY, P.O. Box 14048,
Philadelphia, PA 18122

SUNSET BOOKS, Chear-Concise-Compbote, FREE Cata-
log Home Improvemants-Gardening-Cooking-Trawsling. ks
Books, Atwaier, CA B5301-8360

POPULAR MECHANICS “PLANS AMD IDEAS™ CATA-
LOG #1700 — Hundreds of ideas an workshop projects,
plans for shop looks, storage houses, Boats, furmniure, loys—
just about everything' Send $1.50 o0 POPULAR
MECHAMICS P.O. BOX 1014, RADIO CITY STA, NEW
YORK, MY, 10101

IBRAEL: Monihly informalion Mewslettar. $9.50. Tom
Davis, WOL, Pottersville, NY 12860

WORLDWIDE ENGLISH MAGATINESMEWSPAPERS.
Sampler: 45288 FREE Brochure. Multinewspapers, Box
DEB3, Dana Point, Caktomia G2E245,

CATALOGS

CATALOG OF CATALOGS Provides Information on Find-
ing thousands of tema, Send $5.00 To: E. Kellander, H.C.
127, Karthaus, PA 16846
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DEALER REVEALS SECRETS| Mew Car - S100.00 Over
GCost Anywhere! Professional Report, £3.00. Pricabraak, Box
TE3, Bridgman, Michigan 45106

SPPING CARLISLE ‘8T, April 30 - May 3, Carlisie Pennsy-
vanla Fairgrounds, 7500 exhabiter spaces filed with cars 4
parts for sake. The Flea Marketesrs, 1000 Bryn Mawr Road,
Carlisla, PA 17013-1588. Phana (T17) 243-7B55.

OLD CAR FAMS - subscribe to HEMMINGS MOTOR
MEWS, world's larges! old car marketplace. Hemmings has
over B0 pages of ads sach manth, crammed with thousands
of obd carg & parts for sale. Onby §17.95 for 12 giant issues.
Subscriba 10 the "Dible” of old car colleciors teday. Send to:
Hemmings Molor Néws, Dept. 7318, Box 100, Beaningion,
Vermond 05201, Order Toll Frea 1-800-228-2028 ext, 137
wilhin Mebraska dial 1-B00-B42-8300 Visa'Masiercard Dnly.

ATTENTION PLEASE . . . ONCE AGAM OUR MAY ISSUE
WILL BE FEATURING OUR FAMOUS CAR CARE GUIDE
TAKE ADVANTAGE OF THIS SPECIAL CAR CARE SEC-
TION, THAT ATTRACTS CAR BUFFS FROM ALL OVER THE
COUNTRY, AND GET YOUR AUTOMOTIVE PRODUCTS,
IDEAS AND PROJECTS INTD US BY MARCH 5TH., THE
CLOSING DATE FOR THIS SPECIAL ISSUE; YOU WON'T
REGRET IT!

CAUTION! 89 Litre Ford Diesal Owners Buyars Save
Money. Write: Dwaina's, 1301 N Linden, Ankarry, & SO0

PICKUP, VAN, AY OWNERS: Nevar reech again® Uniqus,
rigted padent panding DOOR LOCK WAND spans eab inberior,
lacks'opens convenlional and ami-thefl butions with &
simple twist. Only $9.85 plus £1.50 P&H. Mooemn Concapls
Industries, Box 48004, Sparks, NY BSM32-4800

FREE AUTO ALARM BUYERS GUIDE. Wilkinson Sacurity.
Box 3028-P. Newport Beach, CA 52663,

LIFETIME guaranbes - improve periormancs, gas malesge -
extend sngine lile, honestly, no gimmicks - FREE informa-
tion. Gar Tech Distnbutors, Box 476, PMF, MoAles, M.l
OF428

SUPER Mileage Carburetors! Do They Work? FREE DE-
TAILS. TOC. Dopt, 3574 304 San Migust, 51 Charles, MO
83305

AUTO SUPPLIES & EGUIPMENT

ALTERMATOR Generator Rabuilding Book,  Price:
Hedilund Enginesring, Box 6024, Las Vegas, MY 88128,

PARATS: Arey Jeap and lruck pars Spare Parts &
Equipmani Co, P.O. Box 751, Lexingion, Kantucky 40587-
orsl

CORVAIR PARTE-Giar 400 page catalog rushed $4.00.
Clark's CORVAIR Parts, inc.. Al 2, Shelburne, MA 01370,
(413) E25-077E.

AUTOMOTIVE air conditioning parts discount prices:
Catadog $2.00. Auto Air Supply, 832 W, Court, Seguin, Teuas
155,

IS IT True You Can Buy Jeeps for 344 through the US.
government? Gel the facts today! Call 1-312-T42-1142 Ext.
T3a

START Your Own Parformance Van Custom Shop 100 pg.
Book, §11.95 Money Back Guarsnieed. Performance
Listing, Box 2708, Washington, DG 20013

STAMNLESS Swel MUFFLERS, Pipes, Clammps, Exhaust
Systems. BOALA INDUSTRIES, 2638 Saddle Ave , Oxnard,
CA 93066

FREE AUTOMOBILE SECURITY CATALOG: Largest sa-
lachign availabhe. Do-N-Yourselt, Pagers. alarms, hood/locks,
glass detectors. Allow 4 waoks. iImmadiate Delivery, Send
§1.00. Ausomotive Security Equipment, Dept. 2, P.O. Box
M2, Plaivweew, Mow York 11803

YAPOR Carburetor Triples MPG. Frea Information. HEA,
Rz PV, Bowling Grean, MO B33

PARTS: Jobbers, Engine Asbuilders, Auvlomatic Trans-
mission Shops, Buy Rsbuilding Kits Below Wholesals.
Foréign &nd Domestic. Catilosgue $3.00 Rebuildérs
Wholssale Warshouss, Bax 125, Cliftside Park, N.J. 07010

STEEL PATCH PANELS Many Mopars Chys Fords 1850's
Thru Present. Huge Selectan Foraign Fenders and Patches,
Send 3400 for Giant Gatalog. Sherman and Associaies,
27840 Groasbeck. Deapt. PM, Aoseville, M 48066, 313-TT4-
B2GT.

INDASH car videgsound srstem with biw TV, Elecironic
digital amimimps rado and aulo reverse cassette player.
Dedails: Hi-Tech Elactronics, Box 1858, Hialaah, FL 33011

REDUCE TIRE WEAR. Keep tires inflated to recammend-
ed pressune with this handy solid brass TIRE GUAGE KEY
RING. Only 37 long, welghs under &n ounce and Measures up
to 50 pounds. Engraved with your indtkals. Satisfaction
Guaranteed, 5695 Goaosom Mail Order Company, 183
Cpal Avenue, Westmanster, Maryland 21157

(Continued on maxt pape)
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MPROVE Engine Performance, Extend Engine Lite. Guar-
anfeed. Free Infodmation. 5. Sayre, 121 Sherwood Drive,
Monaca, PA 15061

MOTALOY ring valve job while drving. Guaranieed.
1000, two 51500, Postpaid. Andris. Box 34081, San
Franciseo, CA 847134, Dept. A

MICAON Ring Valve Job Guaranteed While Driving 58 95,
Two $15.00 Postpaid. HARVCO, 1462 Wast Alameda Avenua,
Denwar, Colorado 80223

ENGINE OVERHALUL KITS: WHOLESALE CATALOG
2,00, ESG. Dapt. PM, Box 13053, Lansing, Ml 48307

AUTO Book Canter Stocks 2000+ Trlkes. Fepadr, Ownar's
Manuaks. All Makes 1920-85 ABC. 48PM Applaton, Auburn,
WA 01501, Ph: 617-832-3081 MAC Visa

BICYCLES, SUPPLIES

MOTORIZE your bécycle. Fast. Easy. Using old rolary
lawnmower. Mo walding. Drawings and instructons 34.00.
Dwideas, Box 533, Liithe Elm. TH 75068

ELECTRONICS

ELECTROMICE FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSOMAL PROTECTIOM. CATALOG §1.
HUNTEREX, BOX 12022, WINSTON-SALEM, NC 27117

HIGHT WISION SCOPES. Aecondilioned Miltary unils
Baoth Starkight [Passive) and Infrared |(Active]. Catalogs
$4.00, STAND Components, P.C. Box 8274, San Bernarding,
CA 2412, (T14) BB3-2728.

COMPUTERS & SOFTWARE

THBRMA SoftwareHarcware bargains. Hard 1o fnd items
Hispe salection. Fast Service. Free Calalog. Dynamic, Box
830, Hickeville, MY, 11801

CAN ¥OU BUILD A PCXT COMPUTER CLONET YES! Ful
Length Videotape Shows How. Guaranieed! $2500 PFD
From This Ad. Refundable With Kit Order. Specity VHS Beta
Ceniral Service, 1287A Norh King Street, Hampion, Vi
23668

COMPUTER FACT BOOK Leam aboul compuiers the
Easy Way. For FREE Informalipn 'Write: Compuber & Arls.
5580 Lalolla Bhd,, Suile 472-H, Ladodia, CA 32037

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

G0 WARTS, Minibikes, Atv's. Kits, Parts, Engines. Lowaest
Prices. Seiection. 72 Page Calalog 5300
Aelundabde. Kart Word, Dept. C. 1488 Menlor Ave,
Painesville, Ohio 44077

BULD your own Go-kart. . . . Simple Plans, . ..
Karis, Box 48, Cadar, MM 55011

Free Infiol

MIM-BIKE Hi-$48.00. Go-Karts, 2. 3 And 4-Whaal ATV 5,
Engines, Whesls, Tires, Clutches and Accessones. 1987 40
Page Whaolesale Catalog-§2.00. Go-Karts & Kits, P.O. Box
755, Cloater, M. O7E24-0755.

AVIATION, HANG GLIDING

FREE and inexpensive soffware. Source Lst §3, VEB
Enterprises. 5413 Easion, Springliald, ¥a 22151

FREE Catalag! Liguidating namebrand M5-D0S software
Git Electronics, Box 1626-J, Soqual. CA 35073

SOFTWARE, 188 compatible. less than $4.00 disc. Freo
Catalog, LSASE. PSCa, Box 1057M, Capiiola, CA 85010

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OUDES! Hard-o-find 45rpm hil reconds
fresm the last 40 years including pop, country. rock and soul.
Semd §2.00 for catalog to: American Pie, P.O. Box 66455,
Dept. PM. Los Angeles, CA BO0GE

DESIGH-Busld Aplanes, Hang Gliders. Simplied publi-
calions brothure 25¢ MeCoy Alcralt, Suite 243, Box J,
Manhatian Beach, CA S0266

AIRBOAT Plans - Volkswagon Powered $19.00. Airboat -
Hovercradt Supply Catslog 53.00. Sportscraft, Meskar, OK
T4BES

PROPELLERS

TV & VIDEOQ EGUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

CABLE TV Converlers, quality merchandise, we ship
C.OD. low prices. Send 5200 for eataleg Cabletronics
Unlimbed, P.0. Box 266PM. 5. Weymouth, MA 02180, (617)
843-5181

PROPELLERS-PAOPELLERE-PROPELLERS - for Hover-
crah, Ultradights, Homebualis, Wend Genaralors. Aeroiec, R
1 Box 1025, Cudndan, TX T54T4. 214-447-2010

SPACE & ASTROMAUTS

BOOMERANGSE . .. HI-TECH RETURNS! Paolycaroonata,
Paxalin, Wood Constructad. World's Best! Gollectinia. 111
Annual Catalog FREE! BoomerangMan, 1806-1 N. 3rd.,
Monroa, LA 710214222

HASA smbimms, toys, gifts, collectibles. Catalog $1.25
Refundable. Collectar Trends, Box 381, Daylon, Ohio 45409

HOVERCRAFT

HOVERCRAFT Plans All Sues. Catalog 51.00. Universal
Havercrafl, Box 381, Cordova, llinoss 69242

AERD-CAR Amazing Hovercraft built easily with ordinary
tools, Lawnmower engine power. Cames ang man plus.
Hovers. fling fonward, beclkward . Sidesays over BRdsnow-
Iwater, Complete canstruclion plans and Brochure. 510,85,
Aarc-Projects, Box 5118PM, Clinbon, New Jersey D8808.

HOVERCRAFT PLANS & PUBLICATIONS Calalog, $1.00,
Langing Aero-Marine, P.O. Box 27855, Lansing, Michigan
43809

VW HOVERCRAFT Information 310, Plans 525, Neoberic,
Box 2438, Melbourne, Australia, M

FOR 3ale: Hovercrafs, HOC,
TAS3-L20E, 405-255-4257.

Box 206, Duncan, OK

ADVAMCED “Ultralght Hovercrafl™ unique controls, sim-
ple oparation, queet, versabile and sale. Infopack $6.00.
Write: ULH, P.O. Box 478, Carbaton Flace, Ontario, Canada
KTC 3Ps.

CBS, RADIO & HAM EQUIPMENT

POUCE Scanners, Bearcat, Aegency. HPA, Box 18@24,
Dwnver, GO 80213,

CB MODIFICATIONSI Frequencies. slidars, FM. ampliflers,
books, kits. repairs, high-performance accessaries, Calalog
£ CBC, Box 31500M, Phoanix, AZ AS04E

KU SATELLITE Low Cosl Small Dish Sweper TV Pislosal
Plans $500. Satelkte Schence, P.O. Box 126 Vobcano, GA
BS6EE. (CA 8% ST).

CABLE TV CONMVERTERS. Scientific Atlantic, Jerrold,
Jak, Zenith, Hamiin, Many Othars Also Video Hopper “Copy
Kitler™, Visa & MC Accepted. Toll Free 1-800-825-7T523. BAB
Inc, 10517 Upton Circle, Bloomington, MN 55431

30 HOW 1o delay moving images cheaply, $5.00. Roberl
Coburn, 18 Ridge Road, Cromwell, Conn. 06416

VIDEQ MOWVIES! Gianl calalog-dirsctary $5.00 [refund-
able) Tower. Dunkirk, MD 20754-0213

BOAT Flans - Patterns - Kits - Hundreds of designs - 735" -
Gaiboats - Powerboals - Sportfishers - Houseboats - Row-
boats - Duckboals - Bassboats - Cances - Kayaks - Hydro-
planes - Dories - Boatrailers - Simple construciion - Proven
msiruclions - Tremandous savings! Gigantic 160-page cata-
kg 5300 [34.00 Awmall} - ncludes Free ' Boatbuwilding
Supplies” catalog - Fiberglass - Fastenings - Glues - Books.
Rewvolutionary - PoxygripPoxyshield’ manual $2.00. Glen-L,
9152 Rosecrans, Boo 1804MF, Balflowar, CA S0T06

DISCOUNT MARINE SUPPLIES Free discound catalog.
Wagrer Maring, 3700 Lapalea, Hansey, LA 70053

BOATIMG VIDEOS: Trailer Hoat Handling T8 minutes
$49.95. Mavigaton, Rules of Road 60 minutes $35.95 Learn
Sadling 106 minutas $¥3.55 Credit cards O, BEMMETT
MARIME VIDEQ, 730 Washinglon Stresl, Marna del Rey,
California 20292, (213) 821-3329 cailwrile Tor catalog,

PONTOONS. Bulideng & Housaboal and nesd Ponioons?
Free Brochure. Hurricare Ponloons, 611 Hiway 2T,
Cundee, Fla. 33838

MMSCOUNT Marine Suppbes Fiberglass Fesing Horms
Depihindars. North State Tradeng, BAT Drexsl, Windarville,
WG 28500, 919-365-T418

BOAT KITS - SAIL 16'-30°. FIBERGLASS. Save hall,
Anyone can assamike. FREE 40 page catalog LUGER, Dapt,
BC-37, P.O. Box 1388, 51 Josaph, MO G4502. 1-800-BOAT
KIT in MO: [B16) 233-5116

BEAUTIFUL BOATS YOU CAN BUILD FROM OVER 2300
PROFESSIONAL DESIGNERS! In Boalbullder's intarnation-
al Chrectory. thi esteblished complataty ndapandant guida
for plans, kits, hulls, matenaks, engines, rgging, tools o
Cinghys 1o yachis worldwide NEW Sth edition bégger &
betier than ever, only $550 plus %150 shippng.
BOATBUILDER'S DIRECTORY, 1001 Bndgewsy Dept
B21M, Sausalila, TA 94965,

ATHLETIC EQUIPMENT AND BEODY
BUILDING COURSES

BIGGER, More Powerful Muscles - faster!! Froe Booslat!
Universal. Box 66544, Detroil, Michigan 48240

KLUNG-FU Fres Lessons, Send $1.00 for Postage. McLisa,
Box 1755, Digt. PMBTC, Honohuly, Hawali 96808

DGl JOG, First PEDDMETER disigned for IUQ‘E"" Diggi-
tal readout, siride adj. 2 o6, s
your s i ey lﬁd1&ﬂ'||‘l!’-¢|r mikas. WM'EEJ. 517, 9:5-
WIMCO Enierprises, 416P Tompiins Ave., Brooklyn, New
Yook 11216

SPORTFISHING

HUGE HAWAILAN MARLIN! Ganiia seas, pristing |slands,
$400'day. Free brochure! 1-800-356-5662 Charers-H, Box
3602, Wona, Hawaii 96745

FISHING, TACKLE, LURES

LEARN FISH FILLETING! Step-by-step instructions and
Hustrations. $3.95 plus 80¢ postagahandling: Filleting, Box
S0h, Clarksberg, Missoun 85028

FREE Sinker Mold Catalog ower 100 molds 25 shapes.
Carmen's, Box 220PM, Wast Newton, Pa 15089

BATTERY REBUILDING SCHOOL

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Traved Traller - Fifth Whesler -
Matorhome - Gamper - Pickup Cover - Plans - Patterns - Kits -
Catalog §1 - Glen-L R-v's, 8152PM Fosecrans, Box 1504,
BalHlawar, GA 90705,

BUILD PICKLIP CAMPER for Alaska, Yukon, efc. travel,
Send SASE for info. Campar, Box 10062, Codar Flapsds, 1A
H2402

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERNS - 250 Dwdsgna - B'70" -
Plywood - Fibenglass - Steel - POWERBOATS - Cruisers -
Houseboats - Hydroplanes - Runabouts - Duckbeats - Ga-
noes - Kayahs - Dories - Prams - Sallboats - Daysailers -
Trallarsaliens - Muitihulls - SUPPLIES - Epoxies - Polyesiers -
Cloth - Foam - CATALOG 53.00 (Airmail §5.00)-{Book Amae
feur Boatbullding, $6.00) CLARKCRAFT, 16-F Aguslans,
Tonawanda, NY 14150

BOLTS MUTS SCREWS STAINLESS STEEL FASTENERS
for boating and masine use. Sokd by the psace or box
WHOLESALE catalog $3.00 (refundabie) AM-FAST, 406
WEST BOYLSTOM STREET, WORCESTER, MASS. 01604

EVINAUDES - NEW 1985 BARGAINS - TOP BRANDS . ..
all sizes .. $2.00 handiing . . . Scolt MeCulloch pars |
Electra Marine, 610 Marrick Road. Lynbrook, New York
11563

TECHNICAL brgakthrough in batsery chargers-uses '3 the
eleciricity compared to old type. Technical breaktrough in
carbon pila eslere-ng bumoul! Moora Tool & Cover
Company, 10415 L1 98, Sebring, FL 33870, 813-655-1616

ENGIMES, MOTORS

SMALL ENGINES Oalore! Free Discount Calslog.
Engines, Box 166, Ashland, MO B5010.

POWERFUL Machanical Motor - Plans - Vibeo, 12438
Morth 28 Dr. 18-276, Phoenix, Arizona B5029

NEW Kart, Minibike Engines $59.00. UFRL, 9220 Industriad,
Lo, Calit, 95240

BUALD 1-hp versalite AIR COMPRESSOR. Maximurn pres-
sure 125 P51 Sand for Plan PG-1717 + $6.95 to: POPULAR
MECHANICS, Box 1014, Radio City 51a., New York, N.Y.
1010

TOOLS FOR SALE

BOLTS, SCREWS. TOOLS, WHOLESALE, DIRECT.
Guaranieed. Catalog 51,00 (Refundabie). Camelot, Dept. 44,
Box 65, Bristol, Wisconsin 53104

CATALOG OF UMIQUE QUALITY EUROPEAN HAND
TOOLS. $1.00 Aula, home, hobby. Satstaction Guearaniesd.
UMIGUE TOOLS & ACCESSORIES, P.O. BOX 196TP,
BEAUMONT, TX TTT04
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UPHOLSTERY Sawing Machines with Walking Fesl. Com-
pleta ready to use-only $510.00. Thompson Model PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or onder direct
{Magtar Charge-Visal Datha Mig. Ine, PO, Bax 12110,
Lubbock, Texss TO452-Phone: [B0G) T44-6774

MACHINERY, TOOLS & SUPPLIES

4" METAL Cutting Lathe 310450, Taig, 15048 Procior,
Indusiry, CA 81746

BEST Prices, Woodworkers Machinery Catalog. Free
Mekilligan, PMCET, Johnaon City, NY. 13790

SMALL FOUNDRY Furnaces, Supplies. Free ktaradure.
Pyramdd Products, 3736 South Tth Avenue, Phoanix, Arzona
B5041

“SHARPENERS REPDRT"  Monthly  Newsletier
Sharpening Guidebook, Angle Wall Chart, Free details. Bkog
Company, Dept. PMI. P.O. 22558, Minneapolis. MN 55422

BANDSAW BLADES, Any Size, Fres Marslure. Hing Saw,
ES41 Tidewater Drive, Norolk, Vingin, | 23508

CATALDG FULL-SITE FURMITURE PLANS - 32.00. Re-
fundisd with first order. Traditional, Early Americin, owsr
180 Furniture Dasigns, 1827 Elmdale. Dept. CP-GT,
Glerrvigw, lllanois 800235,

PVC FPE FURNITURE Plans, Kins And Supplies. Fres
Brochure. Casual, Bor 208, Tewksbury, MA (7878

WOODEN Swingast Plan: Simple, Attractive, Fun 8595 D,
Mowbray, Box 543, Falls Chureh, VA 22046

12481 Mukli Purpose Scissors - Handy For Housekesp-
Ing, Gargening. Camping. Send 5895 = $1.00 ph. Hudson
Marketing Co_ Bax 18, irvington, NY 10533

PROFITABLE WOODEN “COUNTRY CRAFTS". Made
§2.000 ane weekend. 100 full size patierns and details onby
$6.00. Hartville Woodcratts-P37, 12355 Market. Hartelle, OH
43632

MAKE WOODEN TOYS, whirkgigs, classic aulos, swing
sets, doll houses, crafts, furniture with our plans, parts. kils,
supplies. Color catalog subscription $1. (B14) 484-4363,
Cherry Tree Toys, Belmont, Dhig 43718-(K368

LATHES, Mulls, Tools. MNew calalogs $1.00. Blue Radge,
Box 518V, Hurnicane, WV 25526, 304-562-3638

LATHES - INDUSTRIAL'HOBEY FROM $279.00. METALS,
SUPPLIES. LARGE CATALDG $1.00. CAMPBELL TOOLS
Fiwt YEAR. 1100-D SELMA RD., SPRINGFIELD, OHID 45505
1-513-322-8562.

TRY APEX® POWER SCREWDRIVING BITB. American
Made - World Famous. Compars! Samplers. heee) $3.00,;
{six} 3500 Satisfaclion Guaraniesd. Shockey's, SB41
Longiord, Dayton, Ohio 45424-2340

METAL CASTIMG Supplies. Books, Sendg, Parting. Free
Brochure, Sipang, Box 5T1P, Corappodis, PA 15108

LATHE OWHERS Low Cosl Ouwick Change Tool Post. KRF,
Box TH3A, 51. Joseph, M1 45085, 616-429-T050

METALWORKING Equipmani, Supplies. Catalog 3200,
Metalcralt Supply, Box 1545, Qak Harbor, Ywi 88277,

STEEL, Alurninum, Brass—Sheset, Bar, Shop Supplies,
Plane, Wirite. CEI, RR1, Box 163, Camaran, IL §1423

ENERGY SAVING

NOW PUBLISHED!! “THE EMERGY MACHIME OF JO-
SEPH NEWMAN": Thiz 330-page book completely discloses
the madure and consimuction of his mevolutionany energy

WOOD, WOODWORKING

OVALS drarwn easiy - any size. Instructions $5.00. with kit
$10.00. Woodworker, Box 301, Weippa, 1D B3S53

CHERRY QAK, WALNUT, MAPLE Boards, Small Qwdars
Ouf Specially. Send §100 for Listing [Refundabie), Pack
Tember, PO, Box 558F, Orchard Park, KUY, 14127

BECOME your own General contraclor Step by step
bookled shows how anvyons can save almost '3 off the cost of
a i hsma o remodaling projact. Send §7 .95 1o? REC Inc.,
P.0. Box 4024, Glans Falls, N.Y. 12801 add $1.00 shipping
and handling

DON'T PAY RETAIL! 'Wa Soll Mew Mational Brand Ceniral
AT And Healting Equipmaent Delivarad At Wholasale Prices!
Gag Fumaces, Heal Pumps, High Eficlency. Ten Year
Gomgpressar Warranty. $2.00 Details And Prices. Prolemg,
1521 Sylvan, Plamno, TX 75074

" CHAIN saw mill too much work? Greal ideas 1o drastically
reduce labor and speed up operation of chain sawing your
own kmbar. Plans $10. Ideawerks, Box 11704, Wrangail, AK
S$5020 L

SPRAL CIRCULAR STAIRS And STMIR

PARTS. Send £2.00 For 54 page Catalog, Amenican Genaral
Products, Box 385 Ypsilanti, M| 48197 I3-483 1823,

PLASTICS

CASTOLITE for Liquid Pesins and Molding Suppljes fo
casl, embed. coal, fiberglass, repair and reproduce. in
industry, labormories, craft work  Catalog 5200,
CASTOUTE, Dept. BTCPM, Box 33, Woodstock, |L G038,

DO IT YOURSELF

BVENTOR Will Supply Infarmation And Forms Fpr Pat
es, CopyFights and Trademarks. "Do Il Yourssll” $16.95.
& Trimble, Box 3082, Long Beach, CA 50803

m.mmm

172 TRAILER PLANS Matareyele, Utility, Car, Construe-
tion - Strang, Streamlined, good hﬂlimg pasily built, Cata-
iog $4.00 (Refundable). Tag-Along, Box 15107, Salam, OR
arse

STRAANGE STUFF. Plans Kits. Constroct Satellibe Dash
$69.00. Bugs, Adult Toys. Informatiohal Phote Pachkage
5300 Refundable. Dnjo Gorporaton, Box 212, Lowell, N.C
28068

LANDSAILER PLANS. Fast proven design. Class five (3ix
foat axie). Lightwaight cartopabile. Easy to busid. $20. FAST
FIVE, P O Box 5072, Hilton Head, South Carcling 23536

DUSTLESS COML BIM. Uinique Design. Complete Plans,
anngs Material Ligt, Essy Instructions. Send §5.96. Coal

maching (35 580n on national TV news) and p a
machanical wnificalion of the fields. 8% = 11, 200 illustra-
tions, 28 photographs, ph-balanced paper, hard cower,
S38 45 trom NEWMAN PUBLISHING COMPANY,
Dept. PM-2, Roule 1, Box 62, Lucedale, Mississippn 38452
Tele: (B01] 94T-7147

SOLAR & ALTERNATE ENERGY

jogees. P.O. Box 153, Cooparaburg, PA. 18038

SPACESAVING CribBunkibed Combination. Plans $5.00.
Morcraft, P.O. Box 2137, Provo, UT 84601

COMPLETE BLRLDING PLANS-Chalet Saltbox. Fanch,
$19.95, all three 5$45.00. Aecreational House Plans. Box 514,
St Halen, Mi 48656

BELT BUCKLES for coing of slones, speciality buckigs,
jewsdry mounlings, cut stones. clock works. Wholesale
catalog 26e Eloxite Corp, 806"z 10th Street. Wheatlafd
Wyoming 82201

MSTALL YOUR OWHN IN GROUND SWIMMING POOL for
a5 bow as §1,695.00. Cheswick Pools, Rt. 28, Cheswick, PA
15024, 412.274-8400

321 Cawlogs bsted, Sowces for Anything' 5500
Diractory, Box G245, Atanta, Georgea 20314

ELECTROPLATING. Complete Texibook Elsctpoplats
MetallicsMonmetallics. $1195. Detads Froe. Trnpn:,' Palm
Bay. FL

BUY WHOLESALE! Parts for Lawn, Garden Equipment.
Srmall Engines, Chainsaws, Minibikes, Kars, More. Includes
regealr manueaks. specially tools. Send 200 for 184 page
catalog. Saw-0n-Parts, PO Box 45231, Dept P, Sormendlle,
MA, 02145

NEW ... REPAIR ANY TV. .. EASY. Wrile: Research, L3
Baox GOTBE, Colville, Wa 23114

STARLING mhisisd b0 trap only starlings.
blueprins S&H $650. Aoyal Enterprisas, PO, Box 241,
Midland, Mich 88540

SIGNIFICANT POWER from almosl level creeks Unigues
Proven Wheal you can buikd. lllusiraied Detaits $8. Roben
Hubbs. 325 Tedlico Road, Franklin, N.C. 28734

FREE HYDRDGEN FUEL and Oxypen Gensrator wbes
Water and Solar Cefts. Plans and Kit §12.00. Praire Power,
Box 8291, Edmanion, Albseria. TeH OLD. Canada

CATALDG-S0OLAR, HYDRO-ELECTRIC, WIND POWER
Equipment. Owver 350 lems. Send £3.00 US o WESCO,
Box 938, Redway. GA 95560

“EMERGY Systema” of the 80's. Complote Sourcebook
Fasiuring ARCO Sotar Modules. $5.00 P.P. Visa, MG, Cheoc,
FREE INFO! |PC.PRA, PO Box 5439, M. San Jumn, CA 95980,
{B1E) 202-3754

PHOTOVOLTAICS. Send 51 00 for specialized catalog of
huge selaction of surplus calts / panels. Appatachian Solar,
Bax A, Mitibora, Viegnia 24460

HOME CRAFTSMAN

WIDE selection of plans and paitems for woodworkers.
Simpie bird howses. boys, weathervanes, furniture, enlertam-
ment centars, computer desks. and much more. Calalog
$.50. Crafiplan Co.. Dept 860, Rogars, MM 55374

PORATABLE SOUNDPROOF HEXAGOM ROOM suilatée
Tow music, carpentry, @le, Dedajls $5.00 (refundabli), UMD,
Lid.. Box #6, 314 W 52nd 51, Mew York, N.Y. 10013,

DEPRAVED Technodogies. SPACE age gadgats. Galalog,
$1.00 retundable. Box 11487, Chatanooga, Tennesses
Jram

VEIRTUALLY snow plow progd mall pox sland, plans 53,00,
Face, Box 27, Foosland, IL 81845

COMCRETE DOME KIT Data Sheat 5500, Dwight Paber,
12122 Fry Road ME. Aurora, OR 87002

MULTIPURPOSE UTILITY SHED: This 12 « 18 struciure
i Ideal lariaring all Lawn and garden sguigenient, including a
tracior and compact car. Special teatures include “a 7-f-wide
gwarhead garage door, “Fold-down stairway and extenior
dooes, for convenient access to thestorage loft, both areexira
wide for sasy handling of building of matenals. "Bastt inwaork-
banch wilh roll-out storage bins balow and cabinets above
prowide plenty of work room. (PC-285-517.50) Wrile: Popular
Mechanics, P.O. Bax 1014, Radio Cily Station, New York,
NY. 101101

OVMER 125 FULL SIZE PATTERNS! Create prodiiabs
wooden gifts. toys, household accessories . . more! Pal-
ferng PLUS “Shop Secrets” and brochure Only 5700,
Acoents (P-37), Box 262, Danwvers, MA 01923

WOODCRAFT PATTERMS, Windmalls, Wishing YWills, Bird
Houses, Fesdars, Flying Duck, Pheasanl. Outdoor Planters,
Catalog $1.00. CraMers, 11840 US. 27 North, Dedvat,
Michigan 48820

FAVORITE WOOD TOYS, Patlerns, Paris. Wheals. Calalog
$1.00. Toys and Joys, Box 6288, Lyndan, Wash SE264

BATTERY CLOCK MOVEMENTS. Below wholesale prices,
Best Cuality. Catalog $1.00 (retundable). Yankes, Box 26,
Thompseon, Conneclicut DEZTT
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FOR THE HOME

MATTRESS care made easy! §2 SASE EMCPM, P.O. Box
1402, South Bend, iN S8624

THERMOMETER see ouiside iemperature quickly, alaarky
Adheres 1o outside windowpana. Lange readable membeds
§5.95 10; TERRY'S CORNER. T01 Wast Main 5t Halts, TN
38040

DEADLY RADOM GAS REMOVED FROM YOUR HOME
EFFICIENTLY. INEXPENSIVE DEWVICE, Pians $3.00. Radon,
Bax 833, lskngion, Mass 020680

LIGHT Bull Savers. Extends Life To 75,000 Hr. Six for
59.95. The Stering Gallery, 2979 Louisiana, Longviaw. WA,
28832

LEARN POODLE GROOMING Free Information, Write:
CIW, 109 Bingham, Newton, MS 35345

COMPLETE In-ground swimming pool kits from §1595.00.
Frag Brochuwne & Price Lists. Burnett, 341 Hillard Road, Norh
Litle Aack, Arkansas T2118.

UPHOLSTERY your fumniture YOURSELF! Our unigue
program will guide you step by step. Details free. LEONARD
STEWARD UPHOLSTERY, P 0. Box 14048, Philadeiphia, PA
1z

PROJECTION TV . Comert your TV 10 projoct T Foot
pichuse . . Resulls comparable 10 52 500 projecions . . Tolal
Cost less than §30 . PLAMS AND 8 LENS £2195 .
Husirated infformation. FREE. Macrocoma-BG. Washinglon
Crossing, Penngyivania 18577 Credilcard Orgers 24HAS.
[Z15) T36-2879,

LAWN sprinkler sysiems 90 page manal.
8695  Urrigation  Consultanis,
Jacksonville, Florida 32217

$100,000 Fixing Rundown Houses Free Booklel JME,
3039, Reddwng, Calilornia 58043

STOP HEWGHBOR™S LOUD STERED, FABT! Sample Plans,
Inefructions. Legal 5900, BALEY'S, 424M West
Commomwealth, Fullerion, CA 92632

KITCHEN REMODELING - Knocked Down EUROPEAN
CABIMETS Ready To Assermblelnstall Saves Hundreds
Sand §5.00 For Layout Panning Kit (Refundable Wilh
Oeditr. ERD. Filchens. Dept. PMI102, PO Box 640316
Miami, Flonda 33164

ARTS, CRAFTS, SUPPLIES

STAINED GLASS SUPPLIES Compleis Caialog 5200
(refundable). Sunshine Glassworks, 3890 Harlem, Dept CT.
Bufalo, NY 14215

CLOCK WORKS, Wood clock blanks, rockhound sup-
plies, ball buckles, cull stones, olc. Whalesale caladog 25
Eloxibe Corp., BOE'2 109k Streat. Wheatlamnd, Wyormang 82201

(Continuad on next page)
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ARTS, CRAFTS, SUPPLIES

leﬂhﬂmﬂw
STAINED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM $3.00, CORAN-SHOLES INDUSTRIES, 508 E.
SECOND, BOSTON, MA 02127,

LEATHERCRAFT Supplies, tools, kits, Catalog $1.00 (Re-
fundabia.) Crafter, Tombean, TX 754880778,

QUARTZ CLOCH MOVEMENTS—digials 51.50, epoxy
raain $16.00 gallon, foi peints 95¢, Music moverments $1.40,
complete chock kits 55650, Componinbs, uch more!
82pg. wholesale calalog 53.00 (credited). Steebars. PO. Box
483F, Andowar, N OTE21-0463.

“GETTIMG Started m Stained Glass” §1.00. Whitiemors,
Boax 20857, Hanowes, Masa (12339

CARTOOMNING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Money!!! Free Bookieifl Cartoons,
Box 406144, Detrort. Michagan 48240

LEARN Sipn Painting, Pin Striping. Free Catalog.
Kautmann Company, Cenliriown, Missaun

“CARTOOMINGI Thres nstruction Books §4. Harna, Box
1587, Portland, Oregon §7207

FREE AUTOMOTIVE MODEL MAKING GLADE. Send 51.00
For Postage. Foster, Box 35169, Debroil, 48235

RADID CONTROL Alrplanes, Boats, Helicoptars, Supplias.
Big Disctunt Catalog 55.00 (Refundabls). Modalars Supply,
Box 310P, Echactic, AL 36024

GATLING GUN 1862 Model Brass Finsh Maka From Wood
Piagtic Metal Full Scaks Plars $14.50. H L MODELS, P.O. Box
G428, Lake Charles. Louisiana 10606

ANTIQUES, RELICS, INDLAN GOODS &
CURIDS

FREE List 1o Serious Collectors, 30,000 ndian Aridscts,
Pats, Spaars, Axes Siste, Beadwork. Caddo Trading, Box
B84, Murireasboro, AR 71958

STAMP COLLECTING

GREMADA Mini Coflection §1.00 With Quidity Apgprovaks
DeGarma's Fine Stamgs, 187 Secatogue Lame Wil Wisst
Islig. WY 11795

2,000,000 siemps 150 countries 3¢ sach, Balden, Box
4143, Dearborn, 48126

COLLECTIBLES, Bird, Duck & Wikdlife Stamps & Prints
Free Calalog. Depot, Dept. PS5, Sullvan, IIl 51851

50 YEARS Oid titeen deiterent Unied States, ower fily
years obd-25¢ with approvals. Jaxon, Bow C11-P, Maw
Rochelle, Mew York 10804

1,000 dittenent World + 100 different Mongolian beauties
$200. Approvals ADULTS OMLY. Gouge, Box 1320-MG.
Elizabathion, Tennesses 37543

WOW!E 50 Al Ditterent Garmany-25¢! Super colleciion of
genuing Garman Commemoratives, Dofinitves, Airmails,
High Values. Frea Big Catalog. Alsa fing stamps from our
approval sorvice. Buy whiat you like. Peturn batancs prompt-
Iy? Send 25¢ today! Thank you. Jamestown Stamg Co., Depl
AXTPM, Jamestown, NY 14701

FREE 25 World Wida Stamps Plus Fros Catalogus With
Ower 2000000 Sienmps. No Approvals. Jefledes, 311
Franklin, G334, Southfigid, Mighigan 48004

"WHOLESALE™ U.5 —Foreign Pricelist and calalog Free
Evarythang Guarantesd Mo Approvals. Schnesgar, Box 1340,
Grand Rapids, Michigan 48501

50 DIFFERENT Ol LS. batwaen 1881 and 1933 £1.00. Ed
Roarsh, 423 Shepird, Manshisld, Ohio &4807.

FREE Gifi With First Purchase U5 Approvals And Wan
List Sarvice. 20¢ for Handling. The Stamp Boutique, PO
Box 458, Madison, N.J. 07540

BARGAIM 100 World-wide Stamgs 25¢. Cuallty Approvals.
R Parker, Box 143, West Brookfeeld, MA 01585

WORLD Wide Stamps mounied in books on approval 22
and up. TRUST STAMP COMPANY, FO. Box 100-P,
Jamaica, MY, 11438

“WORKING STEAM MODELS!" KITS or ASSEMBLED.
Traclors, Locomaotives, Limousine, Roadster, Truck En-
gines. Two Steam Books total 59 Color pages §4.9% (Refund-
abie), Codored Circular $1.00 Chistmas Specials! Damond
Enterprses, Dept. PMI, Box 537, Alexandria Bay, MY 13607.
(813 4751711

FIRING CIVIL WAR T - MAPOLEAN Model CANNON
PLANS, $9.00. CATALOG $1.00. Grean-PMIT, Box 852,
Shallmar, FL 32578-0852

MAGIC TRICKS, JOKES,
VENTRILOQUISM

FUN ltems, Jokes. Magic, Smokebomis. Bring fun and
lawghter 1o gatherings. Catalog §2.00. Abracadabea - G441,
Scotch Plaing. NJ 070760463

FREE PranksMage: Catalog Gamar's. 1085 Fifth ME,
Salem, Dregon 97301

FREE! World's Laadsng Mowalty Catalog 1600 Jokes,
Tricks, Scianca, Sports, Hobbses Johnsor-Smith, FO1,
Bradenton, Fla. 34200-3796

LEARN WVENTRILOGQIESM! Guarantesd  Insfruction,
Supplios, DUMMES. Informution Frae! Maher, Box 420-PM,
LLittledon, Colormdo BD180,

FREE! insider magic report. Magickans Intelligencs, 3380
Sheridan, Ambarst, NY 14228

100 Differend U5 35¢, Approvals. Bradley, Box 425P,
Midiothiam, WA 23113

FREE 50 Canadian stamps with approval requast Brinar's,
P.0. Bowx 5607, San Mateo, Caldomia S4402

OLD U.S. stamps on approval. Sheeman, Box 15355E,
Phitadeiphia, PA 19111

"INVERTED ERROR™ + 100 Different United States, 50¢
with approvals. Lursy, P.O. Box TO8B, Siver Spring, MD
20807

ONE! Twol Threa! Cent Stamp Approvals, Regardicss
Cataiog. Kloster, 4164 52nd 51, San Diego, CA 92105

US 200 diterent commemaratives $1.000 Approvals.
Gaordan Davison, Mokomaes, FL 33555

UNITED Mabions 3 Complete Mint Sats 26, Appoowvals.
Cormetia, POB 15089-M, Lake Placid, Florida 32882

WORLD, B0 diferant 20c. Approvals. KSG, Box 651,
Nelscn, BC. Canada ViL 5R4

FREE!! Baautiful Stamps. Gohd, Silver, Other Approvala.
Dedor, 21127 Flestwood, Hamar Wooas, M 48225

FREE Worldwide Packel. Penny apprevals, Froshiich, Box
17704, Ping Rives, W) 54966

50 US Mostly Commemoratives 50¢. Mo appoovals.
G . Box T, Williemstown, M GS04-0460,

FREE Magic Catalog. Winkler's Warahouse OF Wonders,
24 P Doyle Rioad, Cakdale, CT 08370

40 EURCPE IS¢, approvals. Barmall, 2304 Hancock #9E,
Austin, Texas THTSS

CARADA, Commemaralive slarter packat. 10g, Approvals
Harley Boardman, Little Valley, New York 14755

107 Difterent Triangles, Space, Animats, Ebc. 54.00 value
Only 10¢. Approvals Fayette Slamps, Depl. 418M,
Fayeftaville, NY 13066

FRET DAY COVERS! Free Discount Pricelists! (Mo ap-
provals). Cover Discouniers, Uwehiand, PA 19480

ESMAEL 15 Diflerent 10¢ Approvats. Sam Chazen, Bow 666,
Delray Beach, Florida 33444

FREE U5, Worldwide Pricalisl; Wholesale Prices, Satls-
fnction Guaranbesd. Palmer, Box 14754, F1. Lawoerdale.
Flgrida Fa002

FREE! Surprisa Collection with approvals. Gould, Box
TS0128. Petabuma, CA 94975

BREATHTAKING Beautrtul. 50 Different mint Monaco
phctorials commemorativas only $1.50 with mint compleis
sat approvals. Pagoda, Box 122P, Sidney, Ohig 45365,

FREE, U.5. Mini piclorial set complete. Mant approvals
included. Hidebrand, Box 4867, Santa Clare, California
S5054.

FREE DOesney 1688 Sel. Roquest Approvals. Alpaugh,
Highbriciga, M.J, 08520-0225

SEVEN Canal Zona 25¢. Approvals. Merked, 30 Grandviaw,
South Hadley Falts, Mass. 01075

COINS, TOKENS, CURRENCY

AMCIENT Chinesa Coin only $2.00. Castagna, Box BEA2E2,
Plana, TX 75075

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS
ILLUMINATED 100X MICROSCOPE SET. $9.00 P&H $2.00,

Datails FREE. Specialty Housa, Box 52-5445, Miami FL,
X352

PHOTOS & PHOTO SUPPLIES

30 PHOTOGRAPHY-Inexpensie holography fechnique!
Mo table. mirrors. lanses. instructions 5895 Podray's, Box
4853, Clearwater, Florida X351 8-4853

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanied. Free RecordingPublishing.
Broadway Mussc Productions. Box T438PM, Sarasota FL
3asTe

FREE PFlan! Eamm Money Wobing Songwords! CRS
Records, Box B148. Lewision, MY 18082

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORIDNONS, NEW, USED. Electric, alectronic. Cordo-
vous, concedlinas, Bution Bowes, Hohners Wa Buy. Sell,
Trade. Exchange Repais. Tuna, 50 Years Exparience o
Dealers unavailable. Cal or Write lor Brochures. Masiercard
And Visa Accepted. CASTIGLIONE ACCORDEON, 12644 E 7
Mie, Deirod, M &82305. 313-527- 15051 -B00-325-1832.

PIANGS, PLAYERS, PUMP ORGANS. Rebuild and mpair
Catslog ol “HowTa” books. $2.00 (refundable). Vestal
Press, Vastal 11, New York 13850,

ALUMINUM CAN CRAFT

ALUMINUM CAN CRAFT Airplanes, Ships, Trains., Fun
profitable hobby. FREE indo. Write: Debse Productions, P.O.
Box 1102730, Aurors, GO B0011

HOBBIES & COLLECTIONS

MAZl & Historical Mulitary CoMeclinies. FREE catalog
HMA, Box 1806PS, Ledayatte, CA Gai4a8

MILITARY Medals Catalogue 51.00 Subscriplion Yearty
$6.00. Vernon, Box 1387TPM, M. Baldwin, WY 11510,

COMN COLLECTING. Irvastmant, pradit. How ta gat stan-
ed, bary, sull, lind farftunes. Booklel $3. Setisfaction guaran-
tead. Quality Gifts & Supply Co. Dept 180, 1090 Emst
Fitlsburgh Strest, Greensburg. PA 15601

DECALS, EMBELEMS, PATCHES

CUSTOM EMBAMMDERED EMBLEME, PINS, DECALS.
Fres Catalog/Ouctes. Aush Skeich. Stadr, 61P Jane, N.Y.C
10014, {212) 929-2293

200 DIFFERENT Canada $1.00. Workiwide approvals.
Crsbephi, Box 88, St-derome, Canada J7Z 5TT.

FREE copy newl woridwide STAMP AUCTION. Vance
Auchions, Box 2878, Smidfille, Onl., Canada LOR 2A0

FREE! LS. & foreign price lists — plus $2.00 gill certificate!
Exciting snd unususl offers for all colecions. Bangain prices.
No approvals. Reveriown Stamps, Dept 152-F, Ada, MI
48301,

20000 difterant Je-5¢ sach, packeis, books. Gordon
Davison, 580, Mokomis, FL 33555

FREE! Big Bargain Catalog - New Edition listing thou
sands of bargains including LS, & BNA starmps, packets,
e, ASCEEROriES ard supplaes. Also fine stacps from our
approval sendce. Buy only what you liks. Retum balance
promptly! Thank you. Jarmestown Stamp Co.. Depl EITFM,
Jarmagiown, NY 14700

U5 AIRMALS, 45 Difterent used £2.00, minl 51500,
Ebeding, Box 2216, Nepiume Cily, N.J. 07754

100 Recent Canada commemoratives 2,00 wih world-
wide approvats. J. Martin, Box 245, Mew York, NY 10023

VIOLM, GUITAR, etc., making maetenals. BCCessories,
books, Cawlog, $1.00. inemational Luthiers Suppéy, Box
EAMAGT, Tulse, OK T4158

INTERMNATIONAL VIOLIN COMPAMNY, Catalog for mstru-
menl makers, repairers. imported lonewnod, tools, vamish-
4. parts, accessonas, strings, cases. Europaan mstrumants,
bowes, Assemble yourself violin and guitar kits. Catalog §1.00
inciuges 10% discount certificale. Depl. HP, 4026 W.
Balvaders Ava., Ballimone, Md. 21216,

ACCORDION Top Brands, Cordovox, Buy Direct
Tremandous Discounts. Trades accepted. Free brochure.
P, Accordion-C-Flama, 16 Wast 19th Stresl, New York, NY
10011, Phone 212-675-6088.

INSTRUMENT Kifts! Build Appalachian and hammared
dulckmers, banjos. mandoling; even hams, hampsichords.
Free Catalog. PM Hughes, 4418 West Coltax, Derves, GO
B4

GUITAR Sei-Teaching Systam. Book:(Cassette, Fres Infior-
mation. Wrile, Hartman Music, Ashe Streel, Wast Jefterson,
NG ZRESE.
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SELF IMPROVEMENT

BIORHYTHMS. A key 1o your lifes ups and downs. Frese
information send SASE 1o Biorhythm, Dept. M Box 1326,
Lavergne, TH 37086

MNEVER dief again. Stop smoking forever, Guaranteed.
Audic Casseties Huge catalog free. Riley Intl, 7051 M. 8Tth,
Milwaukes, Wis. 53724

HOW TO STOP SMOKING. Do you want 1o live withoul
black lungs gt smoking oif your back send $4.19. Salaty,
P.O. Box 200, Hinesburg, VT 541

AMATING Gains Aevwaled in Wealth And Inner Happiness
Starier Booklel Sources Discussad URimate Asading Mabe-
rials Introduced. $2.00. SASE. J. Nora, Box 285, inwood
Siadion, New York, MY, 10034

THINK RIGHT-Secret of Right Thinking Reveals Way To
Rewarding, Profitabla Lite. Sand $4.00 1o: AMBER WORLD,
37-56M BT 51, Suite 3E, Jackson Heights. NY, 11372

LOOK YOUMG STAY YOUMGH | have. You can loo! Look
years younger Fres information. Youth, P.O. Box 366, Mt
Cilamans, Mi 48043

LIVE longer, feel heaithier, be mentally alert up to 100
years old. Leam how. 5300, Merry Delight Enderprise, 14111
Lorne Dr., Houston, TX 77048,

EDUCATION & INSTRUCTIONS

RADIESTHESIA, Radionics, Dowsing E.2.P. Courses and
Equipment [Bustrabed Catalog $100 {refundable) Estab-
lished 27 years. Depl PMR. Bruce Copan, Hightield,
Danehill, Sussex, England AHTT TEX.

NEED CASH FOR COLLEGE? SCHOLARSHIPS,
GRANTS, LOANS, AVAILABLE NATIONWIDE. GUARAN-
TEED RESULTS. PLAN YOUR FUTURE NOW! CALL {800)
USA-12 EXT. 6181,

ALARM Sysiem Instalbers earn big money] Heme study
course, tapes. Free delails. Zegrobelry, Sunrise Mall,
Massana, NY 13862

LEARN Auctioneering - Frea Catalog. Mashwille Auction
School. Box 202604, Columbea, TH 38402

LOCKESMITHING, Universal  School  af
dence and Shop Training. Box 214552PM
Sacramenio, CA 55821

“JET Engiines | Gas Turbines” Homestudy - Mainenance
Amarican Jei School, PAMET, Darby, Monlana 50829

DETECTIVE Profession. Easy Home Study. Free |apel pin,
cestificae. future, Professional Investigator Trasning School
Dept. CP, PO, Bow 41256, Los Angebes, CA 0041

COLLEGE Faancing Aid Available! Saralian, Box TI9N,
Dietrod, M1 48231,

AMERICAN PACIIC UNIVERSITY Bachalon - Masiers -
Doctrate - Degroes. NO CLASS ATTENDANCE. Businass
Adminstration, Enginsering and Criminal Justice Admanss-
tration. American Pacific Une . 2082 Business Center
Or., Irvine, Calitomia 32715, (T14) 476-1055

OBEY Josus. Tracts for Printing and Destribartion §1.00
1127 ME Fifth Stresl, Ocala, FL 33670

SCHOOLS

TERMPAPER ASSISTANCE. 15 276 papers availabie! 306
page chtalog—rush $2.00. Aesearch, 11322 ldaho-# 20GME,

Los Angeles, 90025 Toll Free Holline. B00-351-0222
{Caltiornia: 213-477-8226)
DETECTIVE  fIraining  home-s program.  Free

Inlormation. Global, Box 181 PM, Hanower, Masa 02336

HIGH SCHOOL DIPLOMA AT HOME. HO CLASSES. Low
cost. information Fres. Call (ol free 1-800-228-5800 o wrile:
American School, Dept. #345, 850 E. Bith 51, Chicago, IL
B0E3T

FIANO TUNING PAYS - Pano tuning - Electronsc organ
saryicung. Leamad easily 81 home. Fres booklet. Niles Bryant
School, PO, Bow 20N53, Sacraments. CA 95820

SUPER-INTELLIGENCE! Amanng results guaranised!
Into. EDEMP, Box 1462, Glendom, CA 91740

WORLD WIDE COLLEGE OF AUCTIOMEERING, INC,
Sirce 1333 Term Soon. Free Catalog. COL GORDON E.
TAYLOR, Box 945, Dept. 19, Mason City, 14 50400, 515423
5242,

MERCHANT Seaman School Women Room, Board, Tu-
ithon Paid. §300 for information. 116 148t #C. Manhaitan
Beach, Calilornia 90266

EMPLOYMENT INFORMATION

JOBS, CRUISESHIPS, TUGS, SHIPS, RIVERBOATS, OiL-
RMGS: Women-hen Work monih-Home month. USA +
Owarseas. Information $3.00. Manne Employmend, Box 207,
Cendral, IN 47110

OVERSEAS Jobs 20,000 1o $60,000 Fres mlormation,
Doyegap, Bos 6875E, Pocatedo, 1D 83201

INVENTORS: Leasn how 1o subrnil your ideas to indusiry,
Call fres 1-B00-528-6050. Canada 1-800-528-8060. X831,

HOMPROFTT Foundation heiping inveniors over 11 years.
Free recordeng forms. Free evaluation. Affilisted Inwenions
Foundation, 501-B lowa, Colorado Springs. CO 80808, or
call 1-800-525-5885.

INVENTORS! Can you patent and profit from your idea?
Call or write for your free information package. Over a
decads of  senice AMERICAN  INVENTDRS
CORPORATION, 82 Broad Sirasi, Depl. PM, Westfald,
Massachusetis 01086, 1-800-X18-5858 In Massachusetts or
Canada call [413) 568-3753.

PATENT IT ECONOMICALLY! Free Detlalls. Licensed since
1958, N. Raner, 2008 Fonduiac. Rechmond, WA

INVEWNTIONS Wanted! PATENTVESTMENTS
INTERMATIOMAL, 1050 Conncticut #3200, Washington, DG

INVENTION Drawings By Professional Palent Drafisemen,
Drahar, P.0. 72, Woodsiock, Vieginia 22664

REGISTERED PATEMT ATTORAMEY Reasonable rabes.
Edwin . Schindier, 1523 East 4 Sireet, Brooklyn, NY 11230,

PROTECT YOUR INVENTION. Completa Kit, with Instruc.
tions $5.00 SASE. ARROW, P.O. Box 1688, Broken Ammpw,
O 74013

REGISTERED PATEMT ATTORMEY \Washingion, DG
Suburk. Donakd A Heftlestrings, 414 MHungerord Drive,
Rockvilka, Maryland 20850

BOONK: Protect ldeas, Invenlions, withow Palents! Dedaits
Mileslons, RIS BTHSp, Twin Falls, Maho 82301

INVENTORS! If you have an invention for sale or licenss,
write for frem booklet explaining how we can help you
Kessler Sales Conp., C-6-1W, Fremont. Ohio 43420

2ED Financial Digtrict, Mew York, NY 10038

INVENTORS! Have an idea? Don't know what to do? Call
AlM tor free indorrmation kil Toll Free §-B00- 2255000

INDUSTRIAL equepment or aulomotive afermares only,
Mabonal manufaciurer sebks new products, B0-232.5547

REAL ESTATE & FARMS

L-EARN Clock Repair, Enjoyable, lucrative. Free Detads.
Bohool of Clock Repair, 8313 Comafboul Way, P.O. Bax
315, Awendaw, 5C 29420

HANDLE YOUR OWN LEQAL AFFAIRS. Be a Paralagal.
Accredited Afterney Instruction. Home Study. FREE CATA-
LOG. Southern Carear instriute. Drawer 3TPMW-2150, Boca
Raton, FL 33427 (305 3682522

LEARM Sewing Machine mpairng A profitabhe Trade,
Easy to haamn. Free details. Sewing Centér, 187 FR, Rochsalla,
GA 31078,

COMPATIBILITY QUESTIONNARE! Raceive 10 pages of
Indrvidualized informabon commanting on your slrengihs,
weakrsaes, sireds B gnxiety intengity, a5 well as carger
directions. Over 15,000 salistied customers. Send chack for
§45 to: Caresr Consullants, 458 5. Pasadena Awve.. Pasadena,
CA 517108

GOVERNMENT HOMES FROM $1 (U REPAIR). DELIMN-

AVDID FORECLOSURE on your homa, farm or business.
Free deluls. Java, Dept 2P0, Box 1564, Bellaire, T 77407,

MERCHANT MARIME: Licensed 15 Marchant Markne
Ofticer tells what you need to know and do for shipboard
employment. Send 5500 to: Marine Adwisor, Box 198, Lake
Aned, Pa. 18438,

BECOME an Electronic Or Video Technician in only 14
monkhs. Financial Aid, Placemen Asaslance and an Assd-
ciate's Degree. Call Mow! (214) 263-2613 Dallas, [213) 595
1660 Long Beach, or [713) 956-0010 Houston. VTI

AUTOSUGGESTION.  Sieepdearning  headguarters!
Tapes, reconds, books. Ghganbic catalog free. Fesearch
Association, Box 24PM, Olympia, Washington 98501,

LOCHSMITHING: Free book. Locksmilhing Institule, Depl.
J0-037, Littke Falls, Mew Jersey 07024, OVER 1,000 BiG
PRIZES NEW CAREER SWEEPSTAKES. ENTER TODAY!

UNVERSITY By Mml. Accredited Bachalors,
Masbers, Phrs. Free Facts Aevealed Careers-PMI, Box
ATOBBE, Tuksa, 0K 74147

PROFESSIONAL PHOTOGRAPHY - CareerHobby. Ac-
credited Horme Study. Expart Instruction. Econombicel. FREE
CATALOG. Sowlhern Career instiute. Draver 3THPM-2158,
Boca Ralon, FL 33427, (305) 368-2522.

LEARN UPHOLSTERING, Instructians-Supplies Catalog.
Jom Dandy Sales, Box 30377, Cincinnati, Ohio 45230

TRUCK Drivers Mesded Immediabely. Mo Experence?
Companies Will Trasn ¥ou, Purchase Trucks With no Monay
Down. Write: Sution. 104 Hompstead Or., Somarsat, M.
ocaara,

HELP WANTED

GOVERNMENT JOBS $16,040 - 558,220 YR. NOW HIRING.
CALL B0S-587-5000 EXT, R-20024 FOR CURRENT FEDERAL
LIST.

OVERSEAS . . E35000 - 575000+, Free Pepor)
Employmant, Box 19760-A0, Indlanapolis. IN 46219,

GOVERNMENT Jobs! Oversean! Stateside! Exolic! Irmmie-
diate Openings. [ZINCPS) T02-451-507

AUSTRALIA WANTS YOU! Big Payl Transporiation|

Mewes! Employment Handbook—352.00. inbernational, Box
18107-AD, Washingion, DG 20006.

FOR INVENTORS

MEW Harme Study Program Accounting And Bookkeaging
Begin Mow-Send $37 50, Sunrish Corp., Education Depd,
24808 Mission Blvd . Suite-34, Hayward, CA. 94544

PLASTICWORKIMNG, How to videos, manuals, plans, 51,00
refundable. Box 7200, Moore, Okla. 73153

UNIVERSITY DEGREES! Economical home study for
Bachelor's. Master s, Doctorate, Prestigious tasulty soun-
sals for indopandent study and lite sxparience credits. Free
infgrmation - Righard Grews. M.D. (Hasrvard), Presiden].
Cohsmbia Pacilic Uniwarsity, 1415 Third St. Dept 2E83. Sen
Rafael, CA 94901, Toll Fres: BOO2E7-0119; Caldornia: 800
5525822, or 4154531650,

POPULAR MECHANICS & MARCH 987
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INVENTORS: Froe information on oflering youf siwimlion
for sale. Wessler Sales Corporation, G-5-F1, Fremont, Ohio
43420

DONT BE FOOLED BY OTHERS! We Are governimend
licenséd padent attorreys and our fees are inexpanaba. FI‘H
brochure explaing patenting and grves Tees
Moyerrman, 514 Fullerion Avenwe, Whitehall. PA 1m52:£'15|
432-3000.

PATENT AND DEVELOP Your Mwenbon. Regislensd Pat-
el Agent pnd Licensed Professional Engineer. Send for
FREE PATENT IFNORMATION Every Inveniory Should Have,
Richand L Miller, 12 Parksioe Dvive. Suite M. Dix Hills, NY
11746 {516} 499-4343

UNITED MATIOMAL REAL ESTATE . . = Wow FREE Cata-
g Top real eslate valees coast 1o ooast. Full Color Pramiar
Properties section. UMITED . . . . For every ype ol real
eslate’ UNITED NATIONAL REAL ESTATE, 4700-PM Belle-
viaw, Kansas City, MO 64112,

CALIFORMIA, Lots. Acreage. 40 Down. $40 Monthly. Box
I8, Los Angoles, 90035

CANADIAN COUNTRY PROPERATIES. Acreages lor re-
creaticn, development. larming, fshing, hunting, immest-
ment, minerals, se OUR T2MD YEAR. Terms avasdlabhe.
Titles guarantesd Cataleg airmalled $1.00. DIGHNAM
CORPORATION, Suite 496, B5 Bloor Sireel East, Toronio,
Canada MAW 185,

MONTAMA LAND 20 Acres (or more] starting ai $63950.
wilh $500. down, 588 32'month, Near Beauditul Yelkowstona
Park and Mational Foresis. In the heart of trophy elk, deer,
moose, aMelops and furkey hunting. Blue ribbon trout
streams. Guaranieed Access. insured Thle And ‘Warranty
Dead. Your Inspection Welcomed. Free Color Brochura,
Video Tapes Available. CALL TODAY TOLL FREE: 1-800-
252-52683. YELLOWSTONE BASIN PROPERTIES, 1118 N,
Th Ave., Depd. PM, P.O. Box 3027, Borerman, MT 58772-
MZT. (4DG) SBT-5469.

ATTENTION! Fatire Land $20 Acre, 850 Weaskly Living!
English nation, safe. fropics wants LS. tandowners| Pam-
phied, mag §3: Traveler, 11411 Fortuna Rd, #1711, Yuma, AZ
B5385 or Informational Map, 51,25 (apphcable).

MONTAMNA - Northern [daho Land 5-40 acres of baautiful
productive land n tha heart of tha Northwests uagadlulsd
widerness. Some parcels border ower a millon acres of
national iorest. Beg timber, Moumsns, mesdows, lakes and
straams with trophy hunling &nd fishing. Choose from rural
convanience to mountain top isolaticn. AN with good roads.
Four season bwing ab it's unequalied besi, Timber and
mineral mights, warranty depd, ingured title, sasy owner
terms. Free brochanes. maps and phaotos. Videos awailable
Timbarlwnd West, P.0. Box 1088, Dept. P8, Coaur 0" Alane,
ldahe E3814. {208} B84-3870

(Cmntinssd on Aext page)




REAL ESTATE & FARMS

{Continued from preceding page)

FREE REAL ESTATE CATALOGS. Midwes! and South-
east Sun Bell Sures, Specity Property and Area Desired. Call
or Write: COUMTRY METWORK, Box 368PM, Gairssuille,
MO B5E55, 417-6T0-4632,

EXPORT-IMPORT

IMPORT Hong Kong, Taiwan, Worldwide. Dirt Cheap. Free
Details. Gary Enlerprises, 88-1 PMI Ouigley Dvive,
Boofievilla, MY, 14545

BUY IT WHOLESALE

3,000 BARGAINS . . Wholesale Price Club ., SAVE 40%
o jewedry, lools, housewargs, novellies, more. FREE DE-
TAILS. Brighton House, 300 LaGrange Street, Deparimaent B,
Hewilon, Massachusetts 02167

FREE 16 page PRINTING PRICE LEST, 1 fo 5 colors, sheeis
1o catalogs. Copen Press, 100 (PM) Barriman St., Brooklyn,
WY, 11208

BELTS, Buckles, Key Tags Hat Tacs, Jewelry, More,
Complele line a5 sellers. Big Profits. Complels daalar aal
up. Color catalog §1.00 {refundable). Anchor, Box 3858
PMR, Nonth Prowvidence, Al 020811

CLOSEOUT Jewelry S5¢ dozen. (Catalog 25¢). Roussals,
107-1631 Dow, Aringban, A 02174

CLOSEQUTS! Discouwns! Below Wholesale! Freabies!
Informationistamp: DON. Box 20152, Fermdale, Michigan
AEZ20

'WORLOWIDE BARGAINS __ Imports - Dropahip - Close-
ol - Surplug - Frasins - (Stamped Envelope). Marmeses, Box
1TATPM, Highland, Ind. 46322

EARN MOMEY selling rings. jewalry, buckies, waichas—
buy direct. 130% below retsdl. Catalog $1.00 (efundabla).
Anka-Phl, 80 Greenwich Ava., Wanwick, Rl 02866

400,000 BARGAMS Balow Wholesala Many Free! L.
dations . . . Ciosecuts . . . Job Lots . . . Single SBamples. Free
Detadls. Bargainhunters Opporiunities. Box 1408-4, Hoand,
Michigan sf422

SINGAPORE, HONG KONG, TAIWAN DIRECTORIES. Lisi-
ing 11,000 suppliers, 20,000 producis. Buy direct. Informa-
tion §1.00. Marrick Distributing, Box 2T4M. Marrick, NY
11566

. VACLRUM CLEANERS "Discouni Prices™ Mew Rainbow
$499.95 Kirby, Filer Quean, Panasonic. Rowal, Oreck,
Details: ABC Vacuum Warghouss, 8720 Burnet-PM, Austin,
TX 7ATST

2000 QUALITY IMPORTS: Wholesale Catalog $3.00 (Re-
tundable). ALS, POB B20622(PM]). Dallas, Tewas 75342

EARRINGS, Haw Bows. Make-Up Kits, Chains, Much
More! Carolina Traders. 3352 Commonwealth Avenus,
Charoite. NC 28205 (704) 368-3578 Calalog $1.00
[Ratundabie)

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

NEW ACTIVE MAMES! RANDOM STATES AVAILABLE!

BUSINESS SERVICES

ACTWE Buyers Mailing Lists. Opportunily Seskers Dis-
counls All Categories. SASE. Ark, Bow 234, Imiay, Mich
ELERE]

PRINTING PRESSES, RUBBER STAMP
QUTFITS

TYPE Fonls, Hand Printing Presses, Hot Stampers,
Supplies. 120 Pages S2.00 Deductible first order. Acme
Type, 1720 M. Marshiinid, Chicago, 60022

MAKE rubbear stamps—big profis. Complete supply and
equipment catalog with instructions. §1 deductible with
order. Star Stamp Supply, 1720 M. Marshiield, Chicago
BGz2

BARCO Type Founders. Type and Aubber Siamps cata-
logue. Mail §2.00 refundable gn first grder. 237 5. Evergrean,
Bensanvile BO106

TYPE for pinting. Catalog $1.00deductible 151 order.
Cusaker City Type, ALD. 3, Bax 134, Honeybrook, PA 19344

CHNCK Copy Printmg. Low Prices. 'Wirile: Matiorwade, 814
Morth Maan, Bleomingban, llingis 51701

GIFT SHOPPING

QUALITY GIFTS BY MAIL Free Color Catalog Wilh Over
200 Distinctive Gifts To Choose From. Carter's, Depl PW1.
TBOE Lisa Dwirve, Suite 104, Nodolk Virginia 23518

SMEAKER TAGS Pursonalioed and unique. s& of 2 en-
graved with up b 10 ketlers, Tarmigh free solid brss. 1%
kong. 3388 plug §1.50 postage and handling. Ind. ressdant
add 5%. Satisfaelion Quarantesd. J and | Enterprizsas, 7316
Baer Ad., Fr. Wayne. ind. 45808

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewalry, Gold Tesih, Rangs,
Dhamonds, 'Watches, Silver, Plakinum. Mail Arscles Today.
Free gift with ifarmatbion. Chicage Gold & Precious Metaks,
10 South Wabash, Dept. 758, Chicago, 60603

REPAIR lxrwrimdraers thousands of parts and ool whole-
sale list 50¢. Ellwanger's. PR, P.O. Box V. Pan Jervig, NY
12

SALESMEN-DIST.

MAKE EXTRA MONEY DUFING YOUR SPARE TIME! Eam
witkly commissions showing our exciting ke of Calendars,
Pens and oiher popular Adwertising Gils. Promgl, parsonal
service from AAA-1 firm Our 7Bth year. No experience
necessary. Mo investment or collectons. Set your own
howsrs. Full Time Potential! Write 10 Kevin Peska, MEWTON
MANUFACTURING COMPANY, Dapt, EPMCI, Hewion, lowa
S8

BUSINESS OPPORTUNITIES

INPORT-Expart opporunity, profitable wordd-wida, mail
ordir businass from Roma, withou? capital. We ship plan for
no rigk axaminalion Exparience unnecessary. Free Repor.
Mellinger, Dapt. AZT03, Woodland Hilts, Caliormia 81367

VINYL'S Where the money I8! Professionally repair, rafin-
Ish, recolor furniture, car tops. Quick, sasy. Two small 320
jobs & day earn you 51,000 & month. Homes, cars. offices,
reslaurants, unlimeted customers. Starl sarning after & few
days practice. Detmils free VIF, 2007 Monlrosa, Ohicago,
B0618

340,000 ON % ACRE! New Hydroponics - inexpansiva,
pleasant, practical! Free infarmation. Fobn's, Box 1214,
Franklin, TH 370651214

AUTD interior customizing and uphobsiery ame ioday's
high demand skills - yol aasily lsamed at hom! Fabulous
profil patential. Send for free Opportunsty Kel, details. Ao
Lipholstary Institule, 2118 5, Grand, Dept. SAT09, Santa Ana,
Ca 52705

STAAT MOMEYMAKING WOODCRAFT BUSIMESS mak-
Ing “Easy - CQuick™ loys, giMts, nowvelties. Free dedails.
WILLIAMS, 35000 San Sebastian, Tucson, AZ 85715

YEMDORS MOW! All areas. Mo expenence or
imvesirment required. Paid monthly. Write hos (nee stares kil
Calbgan, 3368 Governor, Suite F. San Diego. CA 82122

“EASIEST BUSINESS On Earth.” FREE Details. Dawco,
110 Morth Nogales, Tulsa, Oklahoma T4127

ATTENTION| Would you pay §5 lor a tire that salls bor 3557
Free details SASE. Mubvibill & Associales, 372 So. Jasmina,
Denver, GO B0Z24

TAKE NO CHANCES. Deal with cioest, most reliable finm
in old gold business. Established in 1934, We buy Gosd,
Silver, Platinwm, Diamonds, Highast Cash. Frea Information
FAose Industras, 23-A East Madison, Chicagoe S0602

CLOCKWORNKS, wood glock bianks. rockhound supplies,
belt buckles, cul stones, etc, Wholesale catalog 25¢. Eloxie
Corp., BOE2 10th Street, Wheatland. Wyomsng 82201

OWH YOUR OWN BUSINESS Bacome Financially Inde-
pendeni FREE Details, Write: C. C. Enterprises, 73 Lydgadas,
Dapt. [, Mermphes, Tenn, 38109

HOME Business Directory, Over 300 Home Jabs. Send 55.
Home Businésses, 1484 varson, Atlanta, GA 30307,

EARN THOUSANDS MONTHLY AT HOME, Froe Details.
Immasa, B50 Desert inn, Las Vagas. 85109

CLOCKS & quariz movemenis; hands. dials, elc. Automo-
bida clocks. Quartz conversions for auto clocks. Ingiruments
Services, 433 So. Arch 51, Joneswnlle, W1 53545 1-800-558-
2674; WAS 1-608-T55-(1993

DUTCH CLOCK KITS. Build Your Own Zuanze Waight
Divrwitn Wl Clock or Mantle Clock With Basstiful Delft Blus
Ties. van Dommeden Clocks, 98 Church 51, Lamberiwille,
N.J. 08530, (B09) 397-0554.

IMMETHATE SHIPMENT! Quarantesd Opporiunity Seskers
on Adhesive Labels 50025 1000540, 50005175, Othars.
ADVOM, Drawer B2, Shelley, 1D BI2T4, Visa M/ AME 1-600-
BeO2-3856.

FREE Mailing List Consultation. Details. GOC-3TP, Box
1107, Stuart, FL 53494, (305) 234-5205. 1-800-554-5478

OPPORTUNITY SEEKERS/MLM MAMES. FREE SAMPLE.
Venture-LP, Box 336, Riviera, AL Bi442

HOT list - many categones. Credil card orders 1-800-843-
O7E51-515-232-6789, List, Box 1083, Ames, |& 50010

FRESH, HOT, RESPONSIVE MAME LISTS of mallorder
BUYERS. Most categories Compuledized in IF CODE OR-
DEA. Feel and stick labels. GUARANTEED DELIVERABLE|
For Brochure AUSH SASE ro: THE MAL LISTS FACTORY,
Dapt. PM, 320 N. Piymouth Bilvd., Los Angeles, CA 50004

EAGER Bayers. Opportumity Seekars, MLM Parlicipents
Lists on Adbesive Labels Guaranbesd! 1008285 500/
$12.00, 1000316.00. Moceverbest, POB 1069, Doylestown,
PA 18801

TREASURE—Locale quarier mile oway with ulira
sengitive locator—brochire free. Assearch Products. Bax
2T0270-AMC. Tampa, Floride 33688

$50.00 MET PROFT PER HOUR. Bathtub Refinishing
Business. Mational Franchise. Invasiment §18.500, PERMA-
GLAZE, Inc., Box 18377, Tucson, Arzona 85731

REAL Estate-Make big profits in Aeal Estaie. Raport
shows how land can make vou rich. Recersa advice on how
and whare 10 by land using other peoples money. Sound
invesimant procedures. Report £3.00, Galaxy Gifts-Dept. A,
X5 W, Thomas St., Chicaga, IL 80822,

RECYCLE METALS. MO, NOT BEER CAMS! Easy 3458
wsthly! Froe information, Recysler, Box 1214, Franklin, TH
ATOGS-1214

WANTED - PICKUP TRUCK OWMERS. Your oo profis-
abla part-tme business, Guarantesd! Write - KINGSTON,
DeptsH, Oskaloosa, KS GE06G-9020

TREASURE Locaters Ancient and Elecironics. Most Com-
plete Line. Free Calalog. DETECTORES, P.O. Box 17128,
Dallas. TH TEXT.

ARAE BUSIMESSMEN have maney 1o buy & invest. Top
finchars fees paid. IMEA. 167PM3, Box 3574, Newpari Beach,
CA 92663

SAVE up o 40°% an melsl deteclors All major brands
Including While's and Garrett. FREE discount calalog
Morthwoods Genaral Store, Depl DPM3, 1325 Greansway
Groas, Madison, Wl 53710, (608) 574-4860.

TREASURE lgcator ingxpenshve buikd one or many for fun
ar profil, Complets plans $10.00. 111 West Main Strest,
Mighawic, N.Y. 13407

PROFITABLE OCCUPATIONS

PLASTERCRAFT ... Profitable Home Business 3000
Mobds Available. Dataits, Lynnatie, 2510 Mentpark, Mandor,
O 440680,

TAKE Catalog Ovders. We drop-sheap 2955 besl salling
Epecially products. Lowest below wholesabe prices. immedi=
ate delivery. Spactacular homa business opporunity. Frae
Baook. SMC, 8401 De Soto Avenue, Dept. 20-75, Chatsworth,
S 9131 1-4591.

MAILORDER Books, 1,000% Profit Repart. Sslective, Bax
1140, Clearsader, FL 33517

MAKE BiG MOMEY REPAIRING WINDSHIELDS & Flawe
Glass! Up 1o 580,000 yearly! Call TOLL-FREE lor Valuable
FREE report. 1-800-321-2587. Glas-Weld Systemns, Box
575503, Bend, OR B7708.

51,000 weskly madorder. Immediale opporiunity. Mo
cihigation. Enterpeisa, 210 Walch-PM, Amaes, 14 50010

7 DAY OLD MLM NAMES! Zig Order| Guarsnieed! GREAT
RESULTS! S20/200. B-30 Days Obd: $10vpar 200 §1, DISTREE-
UTOR (Earn 50} SASE, Informaticn. Wistherill Enlerprises,
Box T204-LM, Kansas City, MO 64113

GUARANTEED mas| order buyess lists avedlabie tor imme-
dipte use. Wiite io: G.K & Co., 1114 5 Main 5t Newark, N.Y
14873

MAILORDER Buyers! All Categories. Computerized in Zip
Coda Ordar. These peophe will respond fo Mailordar Offers
Guarantesd Delrserabie! For full details Aush SASE Te: JB.
Dest. Co., Ing., PO Box 127, Cupertnd, CA 85005

FREE Brochures. Repair mir condilionsng, Refrigeration.
Toals, Suppkes, full inslections. Dosles, Ins, 11252
Goodnight, Daflas, TX 75229,

FT. SMITH Auction School, Fr. Smah, Ark. 72903, Resident
& Homa study. Vewran Approved,

FREE Information Starier & Alternaior Rebuilding. Box
423, Seymaour, TN 37685

CONCRETE Block Machines. Catalog 51.00. Route One,
Box 3740, Rapid City, South Dakota 57702-5740

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TESI0.

VENDING MACHINES. No aslling. Roules aam amazing
profits. “Big Catalogue FREE.” Parkwsy Corparation, 1930
PMB Greenspring Drive, Timonium, Marykand 21093

STEADY INCOME SERVICING cutlery. Simple business-
low investmend. Ed Liebling, 6305 Westward # 108, Houston,
T, 77087

{Contired on next page)
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BUSINESS OFPORTUNITIES
{Continued from preceding page)

LEARM Sewing Machine Repairing. Man, Women
Lucralive Profits Gresshin Comespondence School. Box
5104, Spancer, kowa 51301,

MAKE MILLIONS MANUFACTURING BATTERIESH
Suppliss avaidable. Everast, Box 365, Bogoda, WU 07603,

HUGE Prafits! Reconditoning used car battenss. Sacrats
ofhers don't e, Stamp please. Battery Outiet, Box 3300,
Hickory, N.C. 28603

PREPARE Tax Returrs. Earn high fees, dignified work
Train ab home. Accredited Program. National Tax Tramdng
School, Mansey, 2CL, New York 10852

EARNINGS unlimited! Mail our burglar  alarm
advertisements from homa! ABM Merchandsang, Box
25314, Chicago. IL 60659

PLANG Tuning quickly imarned with home study coursas.
Diploma granted. Amencan Tuning School, 17050 Tatter
Drrives, Morgan Hil, Calid, BS0ET.

UNFOLD Secrets of incressed Wealth Possible 10000%.
Send §1.00 with SASE. Percentage, P 0. Box 20537, Honolu-
b, HI 9EB3E

ASSEMBLE PRODUCTS AT HOME. Many opporiunities
piying High Weekly Profits presently svadiable without
irvesiment. Wrile: Busiresses, 328 Brighton 118, Brookiyn,
New York 11235

SELF-PUBLISHERS earn blg monay! Wriling and ssiling
boskes. by il g monay. Fres detaits: Fichard, P.O.
Box 14757M, Gainesville, FL 32604

HOME BUSINESS. HOW TO stard and operate. Free
detazls. HB Enterprises, Depd. PTO0Z, 104 Bobnay Way, PM3.
Columbia, 5.C. 28210

LEARN it Seweiir) Mos! Profitable Homae Based Business-
o5 Send for Free information, Thomas Publishing, Dept. 67,
PO, Box TEE, Manassas, Virginia 22117

31,000 Weekly. Home Bussness Direciory. Box 2018-PA4,
Mew York, New York 10983,

EARNM £1,000°s!! Home Mailing Program. SASE: RSB, Box
2858-FPM, Danbeury, CT DBAT3

FANTASTIC EARMINGS! Salfing Hooks Mational
Marketing, 5A Elaine, Spring Valley, B.Y. 10877

$102.00 From Sguare Foot Plywood. (Huge Demand)
Revaaling Proo! 50, (Retundabie). Woodwin, Bridgeeiler,
Mass. 02324

MAKE HOMEMADE BOOKLETS. I've sarmed 5187000
wilh mine. Free information. Falcon, PO Box 1038,
Gatlinburg, TN 37738

MNEW discovery in battery meconditioning  Eightean
menths guaranies maans “Big Profits Fast"| Elecione, T415
Gable D, Litte Rock, AR 72205

ASSEMBLE wooden novellas al home. Wa pay SI32.88
waekly. No axpsdence. SASE. Walpine, Box BEOM, Finellas
Park, Fl. 24230-0660

$100,000 YEARLY ! | | Assernble "PROFESSHOMAL™
GIANT SCREEN PROJECTION TVs with lenses and scroens
utikzed by SONY, TEMITH, SYLVAMIA, and MAGMHAYOX-
L..Simphe construction! . . llusirated information and

complete pars catalog  §2.00... Monmey  back
guarantes! . . POLEVISION, 187PM Cypress Sireet, Throop,
Pa 18512

ALLMIMUM SCRAP — Ancycle Yourself — MAKE 528 00/
POUND! Free [ndformation: indusinal-P7T3, Box 127,
Alpxandria By, New York 13807

EXTRA MCOME. Assemble products at homa. Mo expani-
erce. Dataks. 1-813-545-8421. Exi. 628

MONEYMAKER
AUTOBLOK, BOX 25524, WASHINGTON, DC 20007

PROFITABLE HOME - SES! Froe Informationl
Guarantead! Rampick, 5854 5. Austin Awe. Chicage, IL
60638

RAGS to RICHES working in your home. Fres Detaiis. BJ
Associates. 913-A3 Farm Road 300, Levelland, Texas 70038

TIRED of Moneymaking ldeas That Don’t Work? This Qe
Does! Free information Rewaals All Brant Congafisng, Box
BO2T, WiBiamaport, PA 17704

UNIQUE| GUARANTEEDN PROVEN! Business Opportuni-
ties, FREE Iniormation H. Meyes, 1456 Delia, Porl
Coquitiam, BC, VAC 2w, Canada,

#1 HOME BUSINESS OPPORTUNITY Sell Books By Mad -
Huga Profits. Free Information. Zimmer, 1840 41'st Ave,
Buite 102 - 215Y, Capiola, CA B5010

| MADE 340,000 Year by Mailgrger) Helped others make
money! Details 25¢. Torrey, Box J18YY, Ypslantl, Michigan
4E197.

$40 - $IDAMHOUR. Amazing breakthrough process re-
stores Bumed'CutDamaged Countertops WITHOUT RE-
PLACEMENT. 2 hours'day sam $30.000¢ear. Mallions of
apartments, homaes pay profits immediately! Fres Informa-
taon. REMEW, Box 19636-PC, Portland. Dregon 57215,

MULTEL#wl Malleider. Two Opportunisss. O'Nad-&1, 10
Cak Lane. Suisun, CA 54585

SEVEM MOST PROFITABLE HOME BUSINESSES. Fres
Dataids. Pruss Co.. Box T6P. Steding, PA 16463

MAKE PVC FURNITURE. Turn your spare hours inio
£31,200 yearky! Eagy home assembly business. Wrile. PYC,
TPIPM, Batthe Ground, Washarglon S804

LEARM MRROR RESILVERING ifres woviormation
Silvercrafl, Box 127, Lansdowne, PA 13050

AMAZHG FORTUME hidden in "|unlneﬂ"l;lt1nr}u. Take i
for penneest 17 yaars Success Secrels yOurs now. Write:
OwenCo, TTIFMAL. Batile Ground, Washington 95604

HEED DUICK MONEY? End worry. Easy Spare ima. Free
detads. CROUA, Box 1011, Willeox, Arlzona 85644

DIEMAKING Sirmplled! Again avatlable, Fraa inkosmation
Directacoer - Trimee, Mooars, B, 12058

MAILORDER OPPORTUNITY: Star profitable home buss-
ness withoul experience or capital. Wide for free book, plus
gatails. Mail Order Associabes. Inc_. Depl 692, Montvale, M
07845, h

BATHTUB REGLATING, produc! saliss, servics and brain-
ing. Calt Unique Coatings Corp. (313] 538-8600.

LBHIOUIE MOMEY MAKING PROGRAM - Froe Details-deas
Exchange, Box 100F, Earton, Dntariy, POJ 1ED

BUMPERSTICKER PRINTER. Cheap, Simple, Portable
Froe Dwtails. Bumgpar, POB 22700 (GC). Tampa, FL 334622

MAKE Rubber Starmps. Highly Profitable. Free Delads.
STAMPER, P.O. Box 27808 (GC). Tampa, FL 3322

PROFITABLE GOLD FOIL PRINTER. Personali ze business
cafds. pentils, maltches. Frea delails. Gold, P.O. Box 24988
{GE), Tempa, FL X623

SCREEN PRINT T-SHIRTE. Inexpendns kits. Frss Details
T-Printer, P.O. Box 23881 {GC), Tampa. FL 33623

GET rich with Unclaimed Money, and Gowernmant Auc-
ton Surplus‘Seures. Full reportdirectory, S4 (Gusran
tead). Schwartz, 7454 Goifcrest Dr., San Diega, CA 82118
12284

MAKE Comgpaaer Clones in 4 hour. 3850 weekly spare-
leme! “Serewdiver Easy.” Experiencs unnecessary. Write:
CompuBild®, T7T1PM, Batfle Ground, Washingion SB604

STARTING YOUR OWN BUSINESS. FREE Subscription fo
Opportunity Magazine tells how. Write Opportunity, Depd.
J51, & N, Michigan venue, Chicago, IL 60602

HOTTEST home business opporunitiesl indormation:
TARGET PUBLICATIONS, 7-M5 Du Temphe, Baaupor,
Cusbeac. G1E 428,

START and operate your own profitable mall order basi-
ness ot home! Instructional bookiet teaches you how, Send
$400 - Guarantesd! Omega Enterprises, Depl. M, 129
Blcomtield, Burfingame, CA 94010

$10,000 MONTHLY Taking Photographs &t Home! Call
recorded message |303) 6748155

REMARKABLE Income Dpportunity. Mane pour gwn suc-
cagslul home busimess. FREE mioimalion write: S&E
Publications, 8315 Priner, Houston, Texas 77080

TURN 54 into $35 85 (Woodworking) - Free Brochure! Fine
Shop, 897-3 Mammoth, Manchesier, NH 03104

PROFITABLE home busnesses. Fres prowsn details, Fher
Star Publishing, Gox 4543, 51 Paud, MM 55104

SPARE TIME PROFITS! Spectacular homa business op-
portunity laking catalog orders for fast-selling, speciatty
products. Free detids. Brambe, 111 Downéy, Brackton,
Mass. 02402

WEALTH SECRETS! Free mlormation. Limworth, 4711
Wieat Giail Drive, Chandier, Asizona B5226

OWN YOUR OWN PAY TELEPHOME AND KEEF THOSE
QUARTERSE. Informaticn, features, suppllers. $595.
Vanhom, Box 880624, Houston, Texas T72649

14,847 HOMG KONG-TAMAN Products Cheap. Small jots.
Soame samples iree. Harbor, Boo 1719PMA, Yuba City, CA
5937

GET AICHI Home Madl Order Book Business Start With-
out Capital! Free Feport. Premium, Box 1621-W, Spring,
Texss TT3E3.

ELINIMATE DEBTS Free Details. TJ Enterprises, 2375
Piauemy Ad., Dapt. 237, Niles, Michigan #9120

HEW DPPORTUNITY! Learn Telaphone Serdce And Re-
pair Al Homie. AVERAGE S3500HOUR. Free Brochure,
Secarnem, 2186-0 Collins Blvd,, Guliport, MS 39507

EMJOY LIFETIME HOMEWORK. 48 years happy, easy
moneymaking. Mow retining! Free secret lolio. PUBLICOS,
Carlshad, Calil. 52008

GHARPEN lwves. sCiasors, saws, etc. Eam big doliars
Minimum invesimenl Free details. Moon's, e, 2538 N.
Ashland, Dept. 3, Chicago, IL 60814

NCREMBLY EASY INCOME. Freo information or send
£12.85 imoney-back guararhes) io: Multi Sarvices PM, 1731
Howe #2386 Sacrarmenio, CA G5A26,

$1.000'S woekly| Home business, start |
NEIKIRK, PO, Box 1335(FY), Beiton, TX TES13

EASY BUSIMESS! Earn $1,000's Weekly. Free Details
Write or sand stamped addressad envelope. Todden, Dapt.
P, 4219 Wast Olive Ave., Burbani, CA §1505.

§$1.000's ... M HYDROPOMICS! Get your shars! Essy,
praciical. Rush LSASE io: Progrowers. Box MJ, Mississippi
Stata, M5 30762

EARN Thousands! Homes Mailing Program, Goodworkd,
Box 26233-A, Temarac, FL 33320

BAKE-SELL ACAYLIC KEYTAGS With Colorful Desigrs.
Profess«cnal Quakly. Profitable Home Business. Free Bro-
chure. Pagcock Designs, inc., 3766 W. Devon, Lincoinwood,
IL BOB45-553

WHAT really salis in the rmail order magasines? Spacial
report. Only $2.00. Write: J.L.C. Future Publicationa, Inc.,
108 Fitth Street, Scotia, N.Y. 12302

'SELL INFORMATION BY MAIL, EMJOY SUCCESS,
WEALTH, WDEPENDEMNCE. Write. Fairfisld Publicabons,
10-A Woodcras! Avenus, Trumioull, GT 06611

¥1,000 WEEKLY Possible Bronging Baby Shoes FREE
BROCHURE SHOWS HOW. NBPM, 308 Alrport, Sabng, FL
33870

HOW TO START YOUR FIRST BUSINESS, Frea Informa-
tian. Southern Markeling, 101 Chris Hoower. Suite 1058,
Harves!, Alabama 35749

START Mailorder Book Business—instantly| Oheill 1421
Grand, Grover City, CA 93433
MAKE BALLOON AMIMALS, 3400 Weskends! FREE

SAMPLESINSTRUCTIOMNS: Funnyman's - FMT3, Box 250,
Alexandna Bay. New Yok 13607

FREE DEALERSHIP-SELL MAILMNG LISTS| Comphate
Program Freel POW, Box 1302PM3, Valley Stream, NY 11582

IDEAL HOME MLMWailorder BUSINESS. Start withoul
capital. (Hotline recording 414-764-G448). Dickinson -
{PMIET). 313 Uncas. Milwauhes. Wisconsin 53207

$25.000 IN YOUR BACKYARD, Sparetime-growing profit-
able specialty plants. Easy-siarl with §50. Free ndormation.
HOMESTEAD, Box S8APM, Friday Harbor. WA 98250

BECOME A LOCKSMITH-Gei THE REAL STORY bafore
you spend hundrads on irisnang and thousands on tools and
suppdiss. Booklet 5. Renaissance Crestions, Bow 1467E,
LaParia, CO BOSE5

REMOVATE Asphall Paving. Easy, Profiabie. instructions
$5 Edmand, Box 100, San Aatas), CA S4515

INVEST 525 - Month, aam Hundrads, Month! Randoiph,
POB 146, Nebo, N.C. 28761

MAKE Your Mailman Delever Your Forlune! MMA, Box
ST0A, Gresnaborg, NC 27429,
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1,000,000.00 Sparetime, Cuwickly, §12.595 Book, Rafund-
able; 5200 Cash Handling: Jenkran, Box 2T779E, San
Deego, CA 82128

HUNDREDS Woeakly Men or Women Home Senace Freas
Detaily. SASE To: Herb Winnen, 3365 Atwater Ave, Log
Angeles, Calitornea BO039

EARM THOUSANDS! Learn How To Start And Operate
four O Profitable Busingss Al Home. Experience Unnec-
essary| Free Detalis! SAM Enerprises PM3, 100 Taron CL,
Charry Hill, M., 0804

GUARANTEED HELP IN STARTING OWHN PROFITABLE
BUSMESS(ES). Free Detsils Send SASE to: Business
Sarvice Assocates, 226 S0 Ranbow Bivd., Suile 3120-A, Las
Vegas. Mevada 83128

PIANG Tuning laamed quickly at hsme. Fres information.
Emipire School, Box 1014PM, Jupier, FL 33468,

MAILORDER Opportunity $40,0007 ear Complete |nstneg-
hons $10.00. MOWS, P.O. Bax 17788, krvine, CA 92714
Money Back Guarantes.

EARN THOUSAMDS salling information ihraugh MLM
sand §5.00 cash or m.o. or sase lor detalls and report #1. Mr.
Andrade, 2327 Freatown CL 2B, Reston, VA 22081

ASSEMBLE Electranic parts, We supply componenis and
instructions. No expernce. no salling. guarantead pay-
manl. Write: SouthTéch Electronics, Box 28217P. Kenneth
City. FL 33709

MONEY MANUALS, Dotails. Manuats, 265 West 810 South,
Heber, Utah 84032

SEIZED IN GOVERNMENT MARCOTICS RAIDY Automic-
biles ., . Vans .. . Boats . .. Fumiture . . . Thousands othar
itams. Buy Dirt Choap—Fiessil for Big Profits! Fres Informa-
‘o Marcsl, Box TS57-M, Monros L& T1211

[Continued on next page)




BUSINESS OPPORTUNITIES
Cantinued from

GET FaCH NOW! Cuick! Easy! Foolprool! Free Detadls!
Moneyplan, B520 Selma, #32P37, Los Angeles, CA 9002

PROJECTION TV .. . Make 558's assembling Projectors
... Emsy ... Results comparable to 52,500 projeciors .
Total Cost Leas Than $30.00 . .. PLANS, #° LENS & Dealars
intormation $2050 .. . lkustrabed information FREE |
Macrocoma-BGX, Washinglon Grossing, Pennsyivania
18677, Craditcard orders 244HRS. (215) T36-2880.

"MORATGAGE Brokerage,” Lucrativel (Particulars 2 00).
Sources-Pd, Box 201333, Davie, FL 33320

GUARANTEED! $1.00 Pound from “Junked" tires! [Stamp
appreciated). LeValbays, Fountain. FL 32438

FREE!. .. TREASURY OF HOME BUSINESS OPPORTUNL
TIES ... MAILCO, BOX 3370, BARTLETT, TENNESSEE
36134-0370

HOW TO START AND OPERATE YOUR OWN PROFIT-
ABLE BUSIMESS AT HOME. Datasls: Pobinson Book Co,
Box §58607-P, Duluth, GA 30135

REMARKABLE WEALTH BUSLDER! GROUND FLOOR.
Dwtalls 51.00. Horton, 211 Crest, Hopkinsville, KY 42240

HUGE PROFITE GUARANTEED Home Businesses that
Work, FREE Infocrmation. Profis Unlimied, 535 Wesi
Avenue C, Dept. 38, Killean, TX. 7E541

HOMG KONG, TARWAN Products Cheap. Free Deails.
Wiite: Delta Publications, Box 230, Indianala, Miss. 3T51

FANTASTIC asmings madling From home!! Offar Rush
Slamped Addressed Envedops. Imperial, P-B X17410. Fort
Lauderdale, FL 3318

MILLICNAIRE Mailorder Experl Reveals Monay-Making
Secrald. Free, Exciting, Hour Cadsetle: Mal Powers, No
Hollywood, Calitornia B1609.

ADVERTISE Free in 507 Magazes. §500. Cireciory, Box
11N, Allanta, Georgia 30001

MAKE RAubber Stamps. Highly Proditabie. Free Details
STAMPER, PO Box 22809 (GG), Tampa, FL 33822

EXCITING, Valuabis, Money Making Opporiunity books
packed with help. Free Information. Adams, S0BE NW.
Chorokes Or., Aiverside, MO 84150

FORTUMES From Penny GobkdSaver Siocks. Free infor-
mation. Prosperity-PM, Box 1227, Manhatian Beach,
Californin S0288

MULT! LEVEL MARKETING by Malll Complete Intorma-
tigen FREE Join My Team, Kimmed, 2408 E. Tamarind Ave . W,
Palm Beach, FL X307

RABBITS-CHINCHILLAS -FUR BEARING
ANIMALS

GUARANTEED INCOME. Ralss Chinchillas. Send £10.00
[refundable) to: Chinchillas, Dapt. B, P.0O. Box 7463, Mesa,
Arlpona 85208,

EARTHWORMS, LIVE BAIT

INCOME BREAKTHROUGH. Brand Mew with Exhaustealy
Docsrenied Prool. Research, 23434 Price Way, San Jose,
CA B5124

FREE Instruction Booklel Becoma A Successiol Land-
scaper. B .00 Posiage-Handlng 1248 Rosewood, Desrfald,
IL 60015

FREE details-New wealh! Swesp Parking Lol
Searprough. 212 S0, Chesinut, Copan, Okla. 74022

GREY MIGHTCRAWLERS “Action Worm™ - Free Lisra-
lure - Telephone - 912-835-2542 - Fain's Fasm - Edison, GA
3748

POULTRY & GAME BIRDS

EWANS, PEACOCKS, "EVERYTHING - - You Mame It
Chicks. Hatching Eggs, incubalors. Cages. Equepmanis. 56
pape color catalog 51.00 STROMBERG'S, Pine River 53,
L oth 56474

ENJOY Raadung And Making Monay® ko Invesiment. Mo
Hassle. Write: DEW. 1612 Layton, Clowis, NM B8101

OF INTEREST TO ALL

GOODBEYE HINE TO FIVE| TESTED Multi-Lavel Opportu-
nity {By Mail'} New, Easy. FREE Detaits. Richand Cozada,
1029 5W. Falcon, Portland, Oregen 97218

NEW PRODUCTS-Dealerships-Franchises-Frees Dataiks:
Davard, PO, Box 103, Ashland, Ky. 41105

FANTASTIC Earnings Maiding From Homsa' Details:
Surkhire, Box BS2EPM, Desrfeeld Beach, Florida 33441

$10,000 MONTHLY! Amazing .. Mew .. Home Incame
Descovery! Write: NabipnakPX, Box 504, North Easl, MD
21801

CRIME DDES PAY! Large dermand lor Securily Congul
tani/Contractors. Free informatsan for wery PROFITABLE
BUSIMESS! SECUREJNDEED, PO Box 809, Larose,
Louisiana TOITI

$1000°5 WEEKLY Mailing. Stemped Envelope: Cenler,
Box 831747, Los Angeles, CA. 30093

553 In Import-Expon—Big Profis. Minimaem Invesiment,
$4.00 Far Mini-Course Mountain bnage, 635 W. Conona,
#2004, PFusblo, Colorado 81004

$500 Duaity Guaranisad with this Maoney Making Plan. Aush
£2.00 SASE 10 Mike Borisenko, 3 Spruce 51, Dept PM,
Mariborn, MA 017582

MAKING EXTRA MONEY MADE EASY. Subscription 1o
Opportunity Magazine offers hundreds of proven ways,
Write: Opporbunity, Dept J56, & N. Michigan Avenueg,
Chicagn, IL 80802

SECRETS fo successiul Garage Sales! Things 1o do and
know! $5.00. E. Rampick, 387TPM1, 5854 5. Austin Ave.,
Chicago, IL 60638

EARN WHILE YOU LEARN. Repair Hydraulic Jacks. Fres
Dwtails. Hydraubc Jack Inc, Depd. PMCI, P.O. Box 18,
Arcord, NY 12404

© B0 LONG BOSSI “COMSISTEWTLY DEPOSITING
$30,000 INTO YOUR BANK ACCOUNT EVERY 3 WEEKS IS
THE MOST EXCITING FEELING 1N THE WORLD!"—FREE
DETAILS ... WEALTH BUALDERS OF AMERICA, 278
NOATH FEDERAL HWY., SUITE 208, DAVISION PM3, FORT
LAUDERDALE, FL 33308.

FASTI EASY! HONESTI! Money in spare tima &l homea
FREEN Faport. Goodrnch, Box 22658, Jonesbore, AR 2402

£1000.00 WEEKLY! Immediaie Home Income Opporluni-
1o} GUARANTEED. Send Stamp. ALCD, BTE8PMI,
Socomo, NM. 87801

TURM SPARETIME Hours Into Extra incoma From Home!
Cash In, Throwgh Mailordger! Information. Rush Sall-Ag-
dradssd Envelops. Metwork-PMC. POLBEIR, Woodsiock,
Iinoes BOOGE

INCREASE Your Income! Asange hoans, leases, obfer
fnancial services through nabomwide lendar network, Pres-
tiguirins Mmoney business, lulb'par - time. Top Commissions,
compdete training, conlinuous support Free datais by
ebacironic mai! PFA, Box 837-F, Dana Polnd, CA 2623, (T14)
200405 X100-P

SUCCESS! FINANCIAL INDEPENDENCE! Star a proven
and profitable home business. FREE defails. Graysione,
Dept. B3, ALY Box TBE, Blowing Rock, NC 28605

HOW TO EASILY BECOME SUCCESSFUL WITH PENNY
ETOCKS. $3.55 1o RADEL, Box 555, Winona Lake, IN 46580

GOLD Mino in garagn sales! For booklet send 52 00 1o:
Galden Coret. P.O. Box 1482, Summerville, 5C 204584-1482

HORGESHOE pitchars information and game retated cata-
kg Send stemped self-addmssed envelope. Nalionad
Horseshoe  Pilchers  Associstion, Oepl P, Box 298,
Wilkirsamalle, MA 01550

FREE PRIVACY CATALOG. Cash income oppartunilses.
Hiding assats. Secrel loans. New sdentity Eden. Box B410-
PC. Fountain Valley, CA 92728,

MAKE MONEY with small ads. Pro’s secrels. Free delails.
DARE. Inc., Foom 315, 3628 Grant Ave., Rocklord. IL 61103

FREE DETAILS. Reliable Remunder Service, P.O. Box
#3421, Los Angeles. CA 30083

EMERGENCY light for Autg-Home-Boal-SAFETY. LIGHT-
STICKS! Highiy-visdse, walerprood, sabe, brght eolors
WRITE: Visible Light Products, 7 Easi 17th Streel. New Yaork,
NY 10003

“SURVIVAL™ Book. $7.00 Postpald. Mo Chiecks. Ken Habs,
MecDonald, Ohip 44437-0385,

TELEPHOMES sales—sSerace (Amoncan made) wride:
Telaphones. Bax GM. Simpgon, PA 18407

GOVERNMENT SURPLUS

HOW 10 make money omganizing GARAGE SALES. Send
£2.50. Dewjon Enterprises, 12027 Crow Cour Tirive, Cypriass,
Texas TT425

MONEY From discarced tires! Delass. Brownme, Box 53,
Fishers, Indiana SE038

GET RICHI Zero Invesimant, Ma Borrowing. Frse Details!
Money. G520 Selma, ¥52P37, Los Angeles, CA 20028,

MOMEYMAKING 21 Sample Formulas $2.00. Research-P4,
Box 791332, Dave, FL 33379

WEALTH SUCCESS FREEDOM guides you in starting
besiness with othar peoples money fiowing to you up front
Complete guide, $10. Complon Associates, Box 662, Dapt.
PE, Greal Falls, Virginia 22068,

EARN Up To 52000 Every Week For Lile!® Simpie, Sate,
Wigrk Al Home Business. Wle: Winston Publications, 120
Fox Chase Fun, Belle Mead, N.J, (8502

EARM 35000 ANY WEEKEND! Amazing new sysiem
makes it @@y, Mo money reeded. Skepheal? FREE PROOF,
Wrile. Grossroads, Box 5057-C7, Babylon, NY 11707

DEALER Frofitable Programs. Chorstocked Manuals, Froa
Dwtails. Youngers Books, Princeton, lowa 52768

OUT OF WORKT NEED MONEY? $1.00 bookiet shows
o o 10 S1ET YOUF W Busingss thiough classilied adves-
tising. Popular Mechanics, Dapt. KC, 224 W. 5Th 51, New
Work, NY 10015

MONEYMAKING OPPORTUNITIES

PROFITABLE GOLD FOIL PRINTER. Personaliza businass
cards, pancils, maiches, Free details. Gobd, P.Cr. Box 24568
[GG), Tamga, FL 33621

FREE inlarmation, Make mpndy brogem: Inventions, Photog-
raphy. Locksmithing, Fishing: mome. Dawsoco, Box 2849,
Imtariachan, FL 32048

FREE sermple of mailing lists that gel results® McCann, 32
Maine, Carberel, NJ OT008

MAKE MOMEY FINING OLD MHOUSES ..
IMMOVATION, Biow B10PM. Mango, Florida 34262

ER PRINTER. Cheap, Simpie, Portable.
Free Details. Bumper, POB 22791 (G6). Tampa, FL 33622,

INCREDIBLE INCOME GUARANTEED! Seven Most Profil-
able Businesses Free Informaton. Wrte Today, Ward
Publishers, 2477 Orangewoad PL, Sani, Calif. 33065

Distails.

CAMERA Owners! Earn Extra Money! Sarafian, Box 7990,
Datreal, bl 4B,

1000% Profit. Qutstanding Mail Order Opportunity. Froe
Details. Hartman Gitz, 1285-M Porlland Avenue, Rochester,
NY 14621

AAGS TO ROLLS: Incredibly simphe mathcd 1ook wellane-
level 1sacher 10 Washingbon Post intarview and cash-pur-
chasa of Rolls Royce. Have helped thousands. I'll kelp you
FREE heavily documented proff. L Backer, 8211
Londondarry, Dept. PM-37, Laurs, MO 20707

MAKE MONEY IN SPARE TIME. Earn genarous commis-
5I0NG &5 A ubscnption representative for leading magazines
For fres chetai|s, Sened this ad wilh your name and addreéss 1o.
POFULAR MECHANICS, Depl. AB-3, 250 W. 550h 5t New
York, NY 10019

GET RICH NOW!! Siar youwr own profilabie business at
resmie. Chance for unlimited wealth in your spane bme! No
DTSN mesdad! For FREE infosmation write: Karman
Enterprises, RFD2 Nowell Road, Degd. 14, Nortn Vassalborno,
ME D4%62. WRITE TODAYY

SEZED IM HNARCOTICS RAIDS! Aulos . .. Vans .. Boals
.o Airplanes? Millions Surplus Bargasrs . . many 1% origi-
nal cost! “Mationwide Sakes Derectory '—§3.00. Disposal,
Bow 19107-A0, Washington, DC 20036,

DISCOUNT Catalog - Viet-narm Boats, Cantesns, camou-
Mage Faligues, Heimets, Figld Jacksls, Knives, Packs, Skeeg-
ing Bags. Tems Elc. Send $1.00 (Refundable Wilh Order.
Daxia MAilRtEry Swrplus, Box 4525PM, Fom Lauderdale, FL.
33333

“GOVEANMENT SUERPLUS™ JEEPS $300000 5000000
ltems! Cesplete Information Your Area. 1887 OFFICIAL
MRECTORY, §3.00 (Guarantesd). SURPLUS, (B200). Box
#0048, WASHINGTON, D.C. 20065

LOANS BY MAIL

BORROW 560,000 "Overnight.” Any Purpose! Kesp Irdefi-
nitely! Free Datalls! Wrile: Mariin, Box 4584, Old Weslbury,
WY 19568

VISA®R Maslercard® Simple Effective Guarsniged Pro-
gram. 1-800-826-8202 {Cadifcenda) 1-800-043-4045,

MCMEY Probbems? Free Boow describes Losns, Cash.
Government Granis, Othear bansfits, avallable fo indriduals
Wrile: Associgies, Box 88-AX. Brooklyn, Mew York 11235

FREE MONEY! S300.000,000 Givepway, Grands Never
repay. Detaiks 5100 Jakis, Box 3066PM37, Seminale, FL
33542

BORROW 540,000 “owermighl " Any purposs. Keep indefi.
mlely! Friee Aepor] Sucoess Research, Box 19735-A0
Incanagolis. IN 46213,

MNEED MOMEYT Cash, Loans, Govermment Granis. 5%
eligibhe-na Invesligation. KPA, Box ITIPHM. Woodmers,
Mew Yok 11558

BORROW 5500 - 340000 on Signatura! Amy Purposa! 57%
Eligitia! Fresa Application: Unibed, Bax 37890, Downey, CA
0242

BDRROW S500 - £100 000 86% alkgible. Fres application.
Hateonal, Box BSPM, Mouth of Wilson, YA 24363

VISAMASTERCARD Also Quick Loans. Refused Else-
whera? Try Lis! National Finance, Box 35728FM, Richmond,
virginia 23235

[Continued on nexi page)
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LOANS BY MAIL

BORROW $100,000. OVERMIGHT Actien Guaranbsed.
Rush 22¢ Starnp: Fimancing, Box 1015, Carlisle, PA 17013-
8ms

FREE HEARING AID CATALOG- Save "2 by mail! Write:

“MoneySavers”, B530PM-3 Langdon, Sepulveda. California
343

TOBACCO

LOANSE By Mail Unsecured Free Detalls. (8O0} 346-5432
California Call (408} 2568-1735

LOAMNS o your ssgnatisre only! Fast approval’ Te 535 000,
Mo Collaterad. Send for free applications! NACC-FME, Box
5398, Torrance, CA 90503

LOANS by maill Instand reply! Rush stamped addressed
ervvglopd: Marigold, Box 2000, Rschardson, TX 75080

QUICK Cash LOANS! Wrde: FICPA, P.O. Box T4B,
Pinconning, Mé 8650

WINMNING  Information 3200 MENS  RIGHTS
ASSOCIATION, 17854 (Lyons). Forest Lake, MM 55025

FREE Lite insurance compamson, SASE, to: LIE, Bax
2179, Curincy. MA (23659

BORROW $5.000. No Credit Or Employmant Noedaed 34
HRs. Call {T02) To8-9289

REMAILING SERVICE

TRUSTWORTHY lorwarding. Stamped remaits 51.00
Diamand-H, Box 1264, Caddo, Texas 76029

FREE Reminkirs Lsl. Agents Nesded. PS5, Box 29856, San
Antonic, Texas TE2ZD

UNLISTED ADDRESS Discrest and confident:al. Remail
5100 Single. Madl Forwarding Service, 8050 5 Main
Houston. Texas 71025

CONFIDENTIAL Mail Recerving Forwarding. Mail Drop,
Bou GA03IPM, Ortandp, FL 12860

REMAILS 52 .00 incledes Canadian stamp. Box 301, Dalta,
B.C., Canada VaK 3v3

FREE los life! Business mall forwarding servica. Delails.
Box 1182, Troy, NY 12181

SMOKE A PIPET Try BOURBOMN YAMILLA tobacoo. §1.00
lar sample and catalog. PIPE ‘N TOBAC. Broadway Square
Mall, Tyler, Texas TS5T0E

DO ¥YOU chew - smoke? Free Sampdes. Wrile, Fredoo's,
Dresdan. Tennasses JH225

SCIENCE & CHEMISTRY

FREE, SCIENTIFIC CATALOG. RUM Laboratores Inc
Prasents its Latest Catatogy Coniaining Scienmific Laboratory
Equipment Amnd Supphes, Including & Complete Line ol
Specialty Laboratory Gimssware. Write Today For Your FREE
Catpbog. RIM Laboratories Inc, P.O. Box 8599, Santes. CA
92071

ANATOMICAL CHARTS, MODELS, SKELETONS. 51.00
Catakog. CHARTS, 7124 Morth Clark, Chicago, IL 60626

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS. Estsblished 1853 - Calafog 5100 HAGENOW
LABORATORIES, 1302 ‘Washington, MAMITOWOC,
WISCONSIM 54220

1987 CATALDG, 200 pages. Chamistry, Biodogy, Physical
& Earth Seience, Malure, Dinosaurs and much mare. Began-
mgr 1o professional. 5200, Marell Scentific. 1685 Butfalo
Rd.. Rotchestar, N.Y. 14624

FORMULAS, PLANS, ETC.

ANY Formuda §1000. Catalog $£3.00. ). Bedort, Box 568,
Chicago, G0ES0

MONEYMAKING 1 Simple Formuiss $2.00. Resaarch,
Box 291332P2, Davie, FL 3334

RECIPES, COONING, ETC.

) LOUISIANA CREDLE RECIPES 55 Recipes, P.O. Box
671, Baker, LA TOT04-06T1

TWENTY Ewiraordinary, Delicious Vegetable [hshes.
2200, SASE T. Ruban, Box 255, Inwood Station, New York,
MY D034,

20 DELICIOUS Low Sodwm | Low Cholesternl Recipas,
£3.00 Each. 55.00 Both. P.0. Box 1900, Nowato, CA 4B

CHINESE FAYORITES MNew Cookbolk Shows How. Easy
Recipas, Defichows and Mutritious, 34.00. Blanes Enterprises,
Dapt. PM-3, 10008 Merton. 'Wichita. KS 67209

TEMPTING, Cholesterolcutting seafood! 30 Racipes
34 50— lseuna, 1338 Baynard, Duarte, CA 91010

G JOHMNS LUMBERJACK STEW, original recipa. Guas-
antesd dalicous. Send 52 00and 5 A5 E. 1a: John, P.O. Box
4AT25A, Hunlsville, Alabama 35815

FOOT BEER recipe! 5200 SASE: Heahaw Cookin'. POB
B024. Marainna. Figrida 32445

DELICIOUS EASTER BREAD 5300 SASE. Pal, Box 706,
Heghland, M.Y. 12528

CHAMPIONSHIF MEXICAM FAJTA BAR-B-OUE Prize
winning recipes for a deficious mexican bar-p-gue entres.
Send §1.50 + SASE Fajtas, 14623 Easingwold Dr. Housion,
Teanas TT015

GRANDMOTHER'S Specials - CakePse FRecipe SASE
$300 Judy. Rt 2 Box 12BE2, Trinity, TX. 75862

WINEMAKING, BEERMAKING, ETC.

WINEMAKING —BEERMAKING—GASOHOL. Free Supply
Calalog. Yeas! Equipmant Continental, Box 188PM.
Casselbarry, FL 32707

MONEYMAKING CHEMICAL PRODUCT FORMULASI
CATALDG LISTING THOUSANDS ONLY $5.00 (REFUND-
ABLEf: GWAS, Box 153, Brookfald. Wi 53006-0183

COMFIDENTIAL, Unlisted Forwardsng Address. Remails
$1.00. MB, Box 31511, Phoanix, AZ 85045

YOUR PERSOMAL OVERSEAS ADDRESS, Manhattan,
Suile 602, 35 Sol Langsuan, Bangkok 10500 Thailand

FREE Detaiis! Postal Shoppe. 368 East 800 South, Saf
Lake City, UT 84111

MISCELLANEOUS

TIRED of losing papers? Ordér a simphé but comprehiin-
sl FranUal lor homa filing 512 05 ppd. Bow Preas, Degd. 21,
Bowx 5, Sonoma. CA B54TE

MAVERICK MENSA BRAINBOY REVEALS PROCEDURE,
HARDWARE, RATIONALE AND LIKELY DATE OF RUSSIAN
MUCLEAR ATTACK. Remit 85 to: Minubeman, P.O. 6384,
Lubbock, TK TBEE3

IMFORMATION ©On  anylning. F

WINEMAKERS—BEEAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOXM 11amen,
MINMEAPOLIS, MINNESOTA 55411

WINEMAKERS—BEERMAKERS - Free Catalog - Fast
Service - Large GSelection: Kraus, Bow - 7850-L.
Indegendence. Missouri B4053

Spacigtists, 60-15 Woodside, Woodside, ﬁaw ‘r'r.'»rilt 11377,

SIGHS Sancblasted And Garved Home, Office. Sepulveda
Signs, 250 M. Broad 5t., Doylestown, PA 18801-3718

SURVIVE & BENEFIT with the new tax law. Send §1.00.
P.C Box 382, Montgomeryvilie, PA 16838

WINEMAKERE—Boermakers Free Caalog, Low Prices
Frea Recipes. Callar-8, Box 33525, Seatthe, WA 98133

BEERMAKERS OMLY! FREE CatalogNewsietter.
Wilkam's, Box 219508, San Leandro, OA 84577

HOME BREWING'INE making free calalog. Ambier
Woodsiows, Amider, FA 18002

GIANT Herts Calaleg! - Free Samples! Send 1.
{Redundagia). Pann Herb, 505 North Second, Philadelphia,
16123,

HEALTH, VITAMINS

WANTED MISCELLANEOUS

BUYING Tungsien Carbide, Tungsten, Maolybdenum. Sil-
war Soider, Sitver Contacts. Godd, Platsnwm. 800-321-6414
Ohio H18-531-8333 colgct

GOLD, Siker, Plalinum. Marcury, Tanlalum. Samples
Evabyated Free. Ore Assaying Service. Call ‘Wholesake
Terminal Toll Frea: 1-800-832-1000

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 5il-
war Solder, Sterling. Godd Plaled RAober Leszczak. 652
Myrtle 51.. Elizabath, K 07202

AUTOMOBILE LITERATURE WANTED: 1900-1370. I buy
automobile sates  brochures, manoaks  Mdler, 6710
Brooklawn, Syracusa, NY 13211

PRORIASIS Sufferars; Discourmped ? Wiite 1or Freg bmpor-
tant Information thal ls hedping thousands. Plascol, P.0. Box
28117PM. Dallss, TX T5228

WORK CLOTHING

05K B'Gosh work chothes (Reilroadiana) Free Catalog.
Dapat, Dept. PC. Sullivan, llingds 51951

GARDENING & LAWN CARE

LEARN Gardaning and Landscaging at home. Fres book-
ot. Lidatime Carear Schoois. Depl. A-254. 2251 Barry
Avarue. Los Angeles, Califormia 90064,

HEARING AIDS

HUGE SAVINGS Elimenate Dealer Markups. Free Tripl
Batenes Wholetala, Teirms Arramsgped. Cad Tod Free 1-800-
AFI1E, Or Write: Lioyds-PME, Rocklord, IL 1110
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FLOWERS, PLANTS & NURSERY
SUPPLIES

SURPLUS HURSERY STOCK Save-Buy direc!! Beauliful
Biug Spnsce S0¢. Dogwoods, Rhgaodendrons. Compleis s
25¢. Pappy's Mursery, Bas 2113, Depl 104, Painesville, Ohio
44077

BEEAMAKING - WINEMAKING Catalog Lowes! Prices.
BEERGEAR, Box Z5003N, Lansing. Mechigan 480909

MEADMAKERS - Begrmakars - Kvassmakars - Liquer
makers. Fres Detanls. NYA Consulting, 35-30, TIAD Streat,
#2712, Jackson Haights, NY 11372

BREW BETTER BEER. Compiete Gusde, 5500 FREE
DETAILS, SASE. LAD, Box 2B4A. Billerica, MA (HA21

MAKE CAJALITY BEER, Wine Fres Catalog. Root & Vine,
Box CHIPM, Westport, MA 027590

WINEBEER MAKING Calalog: BAJ Enterpnses, 1845
South 198k, Springdield, lleneis 62703

BURGLAR ALARMS & HOME
PROTECTION

BECURE Your Proparty! Prolessional alarm instalation
ruiinuil, supply catabog. $5.00. Zagrobelny, Sunrise Mall,
Massana, MY 13662,

BURLD Yousr Own Alarm System for Aubo and Boat. Save
Hundreds! Pars are Easlly Accessabla. Proven Concoepts.
Send 57 D0 for Complete Wiring and installation information
To: Micholson Alarm Company, P.O. Box 10, Mastic Beach,
BLY. 11951-0010

ALARM Decals, Pkg. 5200 Mrchel's Signs, Box 146,
RAustburg, Virgnia 24588



TIME MACHINE

75 YEARS AGO: March 1912

Dirigibles fly

The dirigible loomed large
over the horizon in 1912 as
the War Department
dered tests of its capabilities
a5 & bombing platform. The
Navy was interested in us-
ing dirigibles for patrol well
beyorl American coasts,
Meanwhile, German entre-
preneurs were promoting di-
rigihles to replace steam-
ships for transatlantic trav-
el. Several American ship-
ping companies asked to take
part in the naval tests “to
examine Lhe suitability of us-
ing dirigibles to carry jJHkL*E—n-
rers from New York to Paris,

New worlds below
With submarine service es-
tablished in 1937, the Navy
and several independent uni-
varsities created a design for
untdersea habitats. Thesze
pressure vessels to be con-
structed of steel could be set
in the oeean at depths great-
er than 250 ft., it was
thought. Labs and small fac-
tories inside the pressure
vessels could do the pioneer-
ing work for a future city
beneath the sea. The project
was serubbed because it was
feared that its $10 million
budget was too low ball, and
costa would pet out of hand.

The PM Jet
It could carry two people and
a lot of fishing and camping

picnic lunch for evervone,

Is“'l PM readers were invited to
““nﬁm, e 3 build an 18-fi. boat that
-'“ JET= could serve as a coastal
" ng-;"-_",.:.. B cruiser or a quiet fishing
|I osT: platform. Built of woeod, the
|| ! FM:]iﬂ _cl:-'l.;]d ].Jlli |.~:J'-l-']ure:l by
g 4 mid-siged outboard motor.
GI'-::TIW Our own model used a J0-hp

Evinrude, The bost had
glightly contoured bottom,
making it water-worthy in
shallow fishing prounds as
well as on the open water, It
could be built for $1200,

[

war Tower
\I E: Toting ook

PM's boat went anywhere.

or-

50 YEARS AGO: March 1937

| Most people were skeptical.

25 YEARS AGO: March 1962

5 -
mear, or six people and a

Under the sea in ships

The Navy committed itself
to ibl'Fll’.‘f’]I‘I}f siX new subma-
rines, cipable of firing coast-
al cannons wnd of launehing
“new, high-powered torpedo
after submerging.” The subs
carrigd crews of 25, and

Television in home?
Radio was the mediom of
1937, but some forward-
looking  scientists beheved
that & new technology called
television might one day
compete. Scientists at the
Rochester Institute of Tech-
nology had come up with a
“dream machine” that could
produce an image quite a bit
larger than the 2-in.-dia.
sereens envisioned by plo-
neers in the field. “It is con-
ceivable that we can create

un image three times the
area now envisioned,” said
enpineer  Maleaolm  Rice,

! Space suit
s A modified flight
suit incorporating
some diving-suit
characteristics
was  introduced
by NASA and
the Defense De-
partment. It
wauld be

used by
Ameriea’s first
astronauts, and
possibly by test
pilots, The new
suit was flame-
proof and car-
ried rebreathing
equipment.

-
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coulil speed up to B knots
helow the surface and an as-
tounding 15 knotz above the
surface, With submarine
rescue equipment in place,

the Navy had confidence in
the suceess of the new vessels,

And, on the tube

The radio industry began ex-
perimenting with a new “re
mote studio system” of “full
studio guality” that was so
vompact, live radio program-
ming could be run from the
baeck of 4 small truek.

Water rights wrongs
Who owned the water from
the Colorndo River water
basin? The thorny izsue was
raised as the state of Arizona
began developing plans to
builil new highway arteries
botween Phoonix and Flage-
staff. At the moment, Cali-
fornia and Colorado were in
court fighting over a plan hy
California to build a pumping
station that could reduce the
river basin's level, The Ar-
zoma Highway Department,
meanwhile, said in court that
it would develop a roadside
park to stave off develop-
ment., m
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DODGE
DAKOTA

THE FIRST TRUE
MID-SIZED PICKUP
EVER MADE.

Smaller than a full-sized pickup.
Larger than a compact. Dakota is the first
true mid-sized pickup ever made.

A 'WHOLE HEW SIZE THREE ACROSS SEATIHNG WIDE OPEM CARGO SPACES

More fun to drive than & fullsized pickup, More truck than & compact.  With more head, shoulder and hip room 2,550 pounds, maximum avallatle
than any compact you can buy. import payioad. With room enouwgh for & full 4°x8
or atherwse sheet of plywood —and in our B' long-bed

model, with the taligate closed



The new state of the American truck.

There's never been a truck quite like this before.
Because there's never been a truck quite this
size before,

It's smaller than a full-sized pickup, but it's big
under the hood and roomy on the inside.

It's larger than a compact, but it's fun to drive
and easy on the wallet.

With all it's got going for you, Dakota’s going to
put you in a whole new state of mind.

So if you're in the market for a new pickup, don't
pick up just any old truck.

Buy or lease the pickup that’s all new. Inside and
out. And bumper to bumper.
Climb aboard. And cross into Dakota territory.

AMD THE BEST TRUCK

WARRANTY IN AMERICA
Five years or 50,000 miles. Covernng the
engine, powertrain and outer body ' '
/ \ —

rust-through. Our standard 5/50
Jodge FSyESSe

Protection Plan puts Dakota years ahead

of the competition. See a copy of this
limited warranty at your Dodge Dealer

DIVISION OF CHRYSLER MOTORS

THE BEST BUILT, BEST BACKED AMERICAN TRUCKS

ARE RAM TOUGH

It excludes mports and restnictions apphy
"Best Bullt" based on survey of cwner problems with 'B6 light trucks designed
& bwilt in Mo, America and sold Oct.-Mov, "85 (5 mos, avg, usage)

3.90 V-6 POWER

An all new optional engine with 195 lbs-ft. of torque

and, when properly equipped, 5500 lbs, of towing

capacity. BUCKLE UP FOR SAFETY




THE PEACHTREE FROSTY NAVEL

The Peachtree Fuzzy Navel has just undergone a delightful change of
season. We call it the Frosty Navel.

Simply blend 1% oz. DeKuyper® Original Peachtree™

)
Schnapps, 1 0z. orange juice and 2 oz. ice cream or Half & Half "
with some crushed ice. Serve in a champagne glass.
And enjoy a special kind of spirit this season.
=]
PEACHTREE FROM DEKUYPER" °

Dakuyper® Original Peachirss™Schnapps Liqueur, 48 Prool, John Deduyper and Son, Elmwood Place. OH
Give Peachires this holiday. Call tol-free 1o arrange delivery of a gift box anywhere in the LLS.: 1-800-238-4373. Void where prohibited by law,




