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When the Big Q flows, America goes.

QUAKER
STATE

MOToR CHL

This pick-up runs, or Fisher &
Son doesn’t. Dad says du]pend
on number one. 50 we only use
Quaker State. Its unique formula
starts with Pennsylvania Grade
Crude. Dad says always buy quality.
The Big Q' stable viscosity keeps
the oil f 1 and protecting,
Dad says there's no substilute for
quality. Dad’s a great partner.
And so is Quaker State.

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

the “FIXED" unit

We have three quality built models
which will give what you want in a

skylight. . .
=attractive low profile domes—two
layers of acrylic (25% better insulator
than glass).

sremoveable screen—can be replaced
with a third layer storm panel for extra
insulation.

and more. . .

sstandard copper flashing of one piece
design can be installed leakproof in less
time than any other unit.

=NEW FOR 1986 — Roller shade %.'écem
fieaturing SUN SCREEN— energy efficient
solar screening.

get all the Facts from:

VENTARAMA
SKYLIGHT CORP.

140 Cantlague Road, Hicksville, N.Y. 11801

(516) 931-0202

| fare; and from our own organization, Frank

Iwas in Washington recently to participate in the kickoff ceremonies for the
yvearlong celebration commemorating the 75th anniversary of naval aviation.
You probably saw our naval aviation history in the February izsue (page 85). Az
part of the festivities, we had commissioned famed artist Ted Wilbur to paint a
portrait of a Grumman TBM Avenger, an aireraft that distinguished itself
mightily in World War 11. We asked Wilbur to paint in Viee President George
Bush as the pilot since Bush had flown an Avenger during the war, was, in fact,
the youngest naval aviator in history (still is) and was a genuine war hero. The
painting iz a gem and will hang in the permanent collection of the National Air
and Space Museum at the Smithsonian In-
stitution in Washington,

Accepting the painting from POPULAR
MEecHANICS and The Hearst Corporation on
behalf of the Museum was none other than
Viee President Bush himzelf. Also on hand
were Secretary of Defense Caspar Weinber-
ger; Secretary of the Navy John F. Lehman;
Robert MeC. Adams, Secretary of the
Smithsonian Institution; Walter J. Boyne,
Director of the National Air and Space
Museum: Viee Admiral Edward H. Martin,
Deputy Chief of Naval Operations-Air War-

A
VP Bush talks with PM's editor at
National Air and Space Museum.

A. Bennack Jr., president of The Hearst
Corporation; K. Robert Brink, our Execu-
tive Vice President and Group Publishing
Director; and PM Publisher Dan Coleman; plug enough heavy duty Navy
brass to sink a missile eruiser.

In chatting with Vice President Bush, he told me that he had read and
enjoved our article on naval aviation, but he told me he equally enjoyed another
story in our February issue—our cover story on how the astronauts work and
perform their miracles in space (page 103). The Viee President alluded to the
fact that spaceflight is still in its infancy. The first U.5. manned spaceflight
occurred only 24 years ago. There had been only 24 Shuttle missions. “Yet, we
take spaceflight for granted today,” said the Vice President. “Actually, every
launch is a miracle.”

The miraculous nature of suceessful spaceflight was soberingly conveyed to
us once again just a few days later when the Shuttle Challenger blew up, killing
seven brave Americans, Americans from whom we had come to expect
miracles. The blow was heavy. Every one of us felt the tragic loss, the sorrow.
The Challenger disaster was a stunning reawakening that touched us all,
perhaps more deeply than any event in years.

And almost immediately, there was a shrill ery for a4 halt to all manned
spaceflight, especially in light of the sparkling success of the unmanned
Voyager mission which, a few days before, had flooded TV sereens across the
nation with spectacular photos from Uranus, almost 2 billion miles away.

There is no doubt in my mind that man will venture into space again, and
probably very soon. The very fact that the Challenger tragedy was such a
erushing shock to us all is mute testimony to the fact that America's space
program touches, and is embraced by, all of us. The daring exploits of the seven
original astronauts and all who have come after them—people who, as Tom
Walfe wrote in The Right Stuff, are willing “to sit up on top of an enormous
Roman candle . . . and wait for someone to light the fuse”—have captured our
imagination and our fancy. The manned space program has become part of the

fabric of America. It's us, showing the 2

world what we can do. We like it. We
Oldham

won't let them take it away from us
because of a sethack, tragic though it
may be,

It means too much to all of us.
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SHIART AUTO AD)

[ wash my car so it’ll look good.
So dirt and mud won't hurt the
paint job. And 1 wax it so it'll be
protected. So that “new car” look
will last as long as possible.

But once the outside’s been taken
care of, [ take care of the inside—
my car'’s engine, Because [ know
a clean engine that's protected will
run better—and longer,

I also know that getting it cleaned
and protected by a professional will
cost me—in time and money.

SoI've found another way to
clean and protect the engine, and
still get the same great results. And
that's Steamwork. The Steam Team.
Stearmng Engm: Cleaner and Steams
Engine Shing"
From Gumout.

The names
will tell you
exactly what
they do. I'll
tell you how fast,
easy, and effective they are.

First, spray Steam Engine
Cleaner on your hot
engine. On contact, it"ll
cut through layer after
layer of engine grease
without using any elbow |
grease. Then wail ten
minutes and wash it off
with a garden hose.
You'll really see the dif-
ference in how your
engine Jooks.

But clean isn't as
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effective as clean and protected. So
continue the fight, and seal out the
dirt, with Engine Shine”

After the engine cools and dries
off, spray everything under the hood
with new Engine Shine™ (I found
that waiting for the engine to dry
was a great time to wash and wax

- the car). Its pro-
tective coating
 of high-tem
¥ perature
silicone resins
e "'ﬁ*_ breathe with
e " your engine.
When the coating
dries to a tack-free, high-gloss
finish, your engine is protected. But
that's not all! Because now your
belts, ignition wires, radiator hoses,
and other engine components ang
protected as well. That's the beauty
of Steams Engine Shine™

Remember. you get
the best performance
out of an engine that's
. free of dirt and grease—
and protected to keep

So extend the hife of
vour car with Steams
Engine Cleaner and
Steams Engine
Shine "

Because getting your
engine really clean—
and keeping it really
protected —requires
Steamwork.,

THE STEAM TEAM.
Cleans and Protects Your Engine.

A Quality Product of the Pennzoil Company.

that dirt and grease away.

Daniel J. Coleman

Advertising Director
Floyd bler

MNational Sales
Bud Gilbert

Advertising Offices

New York
224 West 5Tth 3t.
New York, NY 10019
{212) 262-A=24

1 South Wacker Dy,
Chicago, 1L 60606
(312) 984-51%0

Detroit
77T Fisher Rd.
Grosse Pointe, MI 48230
(313) BH1-3520

mmmvd,

Santa Monica, CA MMU05
(213} 450-8581

Business Manager
Apnes P. Maillaro

nl-'hﬂngvﬂlrnhur
Edward Vaguero

Lovi Ellwood
Advertising Production

Patricia Woods
(212} 2624800

Classified Sales
i Gronowiez
12) 224825

Reader Service
Gary Frederick, su
224 West 67th St., New
1212)%4?.‘]2

k NY 10018

Published hr The Hewrst Corporation:
Frank A. Bennack Jr., President
Etlnhlph A, Hearst, Chairman
Gilbert C. Maarer, President, Maguzines [ivision
Richard E. Deems, Publeshing Comsublant

POFULAR MECHANICE is manthly by the
Hearst Corporation, 958 Eighth Avenoe, New York, NY
1018, LB A, Frank A, H-mnlch.Tr President; :.-ncluhuh
A, ]-I:u.ml Chairman; H L. L||:|1.,n|1 Vieo-President
mﬂﬁu'ﬂw Edwin A, L [a Viee-Presadent and Trea-
surer. Hearsl Mapasines Division: Gilbert . Maorer,
Presidont; K. Rnhm. Brink, Exerutive Vice-President:
J Freen, EIH'I.IIJ\'E '-"mr-?‘rﬁmlcrﬂ. Hiﬂ; F
Miller, Executive VWWM
mond J. Petersen, Executive \Mm:d:nm 3:-
H B, 'l'lﬂf—i‘rm:lml & Resident Controller; Kenneth
, View-President, Direcior of Clreulation; Dansel
J Coleman, Viee-President for Popular Mechanics,

INTERNATIONAL EDNTIONS: CARIBREAN, MEXI-
0, SOUTHERN HEMISPFHERE

AS A SERVICE TO READERSB, Popular Mechanics
publishes Mwwrlh_'rrmfud » bechnlques amd scientific
and I:H*'Il'mh‘:*\r.l] ibeve ta. Dhie to possible varianee
in the r|1u'lll% and nw:llmn af malemh anel w

Popular M; W camnol wapangibility for proper
ant safie functioning of
“hwilt projects resulting

application of techniques ar
manuficlured mh:q:-f_q ur ol

froe plans pabi Lhin s pgaine.

POPULAR MECHANICS ® APRIL 1985



Letters

Ly

Where's the chair?

whun I saw your
: cover on the No-
vember "85 izsue, [ ea-
gerly opened the issue
to the “Giant 58-page
Woodworking Guide
where [ expected to
find plans for construe-
tion of the chair you
used on the cover,
However, after read-
ing through the sec-
tion I was disappoint-
ed to discover that the
| chair was not to be-
come a part of my
home where several
other projects from
PM now reside. 1 hope
you're planning to fea-
ture the chair and its
construction in a future issue. If not, please tell me how to get
plans as soon as possible. LARRY KIRKPATRICK

SAN DIEGD, CA

Mechal‘lcs L

I am very disappointed with your November "85 cover. In
bright letters, “Make Beautiful Furniture” appears above
the gorgeous chair back in the proceszs of being built.
Naturally, I assumed there would be a deseription in the
magazine of how to make the chair. I was wrong. Nice pho-
tography, but it was a trick—the sort of thing [ am not used
to getting from PM. RICHARD K. COOLEY

LONDON, ONTARIO, CANADA

We apologize to readers Kivkpatrick and Cooley—and to
the many others who let ws know that they were wmisled by the
Womdworking Fuide issiue cover. We prowise that we'll have
the chair project in o future issue.

Twice in a life

The King OF Comets hy Ter-
rence Dickinson (page 29,
Dec. '85) is an outstanding
story and 1 will save it for
viewing Halley's.

But it won't be a “once ina
lifetime celestial view" for
me. I saw it when [ was 7
vears old. Of the many mag-
azines [ read, PM has always
been my favorite since child-
hood. C.E. GREGORY

MESA, AZ

Lomg life to render Greg-
ory! Ohr younger, first-time
viewers may also want to
refer to the Viewing Chart,

Thermo-static

The prices in your chart for
Delta Dore's Tybox thermo-
stats are way off-base (see
Thermo Tech—Guide To
New Thinking Thermostats,
page 1556, Oct. "85). Our Ty-
box 3A, an electronic ther-
mostat, is $129.50 not $365!

POPULAR MECHANICS ® APRIL |786
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And our Tybox model is
$99.99, not $120. 1 hope
readers will take a second
ook knowing the correct

prices,
BEENADETTE DESCHAMPS
DELTA DORE U5 CORP
ROCKVILLE, MD

Airship spotter
The deseription given in the
caption for the Navy mon-
tage (see 75 Years OF Naval
Avialion, page 85, Feb. '86)
is incorrect on two counts.
What vou called the first
Navy blimp is actually an
airship. And, the side view
of the airship vou identified
as the Shenandoak is actual-
ly the U.S.S. Akron or the
Macon, which were sister
ships. RICHARD A. ISOLA
COLLINS & AIKMAN CORP.
AUTOMOTIVE DIV,
BLOOMFIELD HILLS, MI

?pad: bit tip

Irwin Co. specifically warns
users against using its spade
bit in a drill press, and ad-
vises against using the drill
for deep boring (see Work-
shop Wisdom, page 146,
Nov. "H5).
THOMAS A, BRENNAN
GRAYDON, HEAD & RITCHEY
CINCINNATIL, OH

At too kigh an rpm and too
fast a feed rate, the assembly

coild indeed buckle, but as
contributing editor Rosario

Capotosta replies: “In my |

apinion, JIrwein's 2500-rpm
limit for itz extension in por-
fable drills is equally dan-
gerows, [ have often wsed
spade bits in a drill press for
deep  boring  without mis-
hap—but it must be empha-
sized I never operate the drill
press in ercess of 400 rpm."

Telling it the way it is

I wish to compliment you for a truly honest evaluation of

antomotive test results, I am referring to the January '86

article on minivans (see A Family Affair, page 86). In

contrast, most magazines obviously favor the produet, but
throw in a few half-hearted negative comments,

GERALD FOYE

LEMON GROVE, CA

As g first-time Chevy owner who has driven them all, | say

the slandard, T-passenger Astro wins for my family of six—

in performance, interior space and design, workmanship,
ease of handling and just being fun to drive,

KEVIN CAUTHEN

LANCASTER, 5C

Regarding the price of Starcraft’s conversion of the Chevro-
let Astro in your minivan test, it is grossly inaccurate,
Presumably wyou ob-
tained the $5823 retail
package price from
Chevrolet, because we
do not publish suggest-
ed retail prices. The
dealer price on the unit 8
you tested is $2850.
Even allowing the deal-
er a 20-percent gross, &
the retail price would be
only $3562.50.
0D, CUZEOCREA
STARCRAFT CO.
TOPEEKA, IN

Stareraft's Rhode Is-
land rep gave wus the
suggested list price of
$18,911. By subtracting
the list of the Chevy van special interior done by Starcraft for
and ils oplions, we gol Chevrolet Astro Is not as pricey as we
L5800, PM sald In test of 5 minivans.




Ford power
rocks the pickup world!

‘Tough Ford Pickups have T —f S Roomy Regular Cab
climbed this brutal boulder T\ e WaiRng| modds Blusve
mountain before—but now an rear bench seat. Plus 4-
'86 Ford does it carrying i i)

a Chevy and towing a Dodge! American Trucks.

At Ford, Quality is

On TV a few years Most Powerful V-85, " Job 1. A 1985 survey
ago you saw a tough Sfyouwanttough.  Bullt Ford tough. established that Ford

e

Ford Pickup bite and ness and power in a pick- Big Fords feature makes the best-built
claw its way up a mon- up, you w'ajant Ford. T?!is Twin-I-Beam indepen- American trucks. This is
strous mountain of year Ford has the most dent front suspension based on an average of
Eﬁulders wiﬂ;}aa f;ﬂl-size powerful line of V-8's of ‘%fith ?-wgeeei r:i*."i'..n\z.l T;._rin— problems ripmtgd by
evy on its back. anv pickup. gas or diese]  Taction Beamon4x4s  owners in the prior six
But now - p{‘he E', gggest [55 ; (Mono-Beam front axle ~ months on 1981-1984
came aneven e« =EFw 100 Plus the on F-350 4x4s forextra- models designed and
tougher chal- e | brute strengthto  heavy-duty applications).  builtinthe US.
lenge. 5 % haul up to 5,550 And they all come Ford Lifetime
Could Ford h ##¥ lbs.—or tow up {g;ghafrmnrmgged Service Guarantee.
caya o ¥ 10 12,500 [bs!* D EEe 1) Participating Ford
Che":":’m v AT A Itseasyto  double-wall construc- Dealers stand behind
tow a Dodge [ /& Jr3s®™  see whythefull  ton. their work, in writing,
all the wayto =/ size Ford Pickupis Choice of cab comfort.  with a free Lifetime
the top? America’s best-seller, No one equals Service Guarantee
& a%ez for eight straight years** Ford's choice of cabs: for as long as you own
2 arn ran
e b your Ford car
the ”ghlt_' in or light truck:
rplighaliir i Ask to see this
86 E‘?r{j ﬂq:_:n guarantee when
mercial n .

EVSSH UHS ThR Ford Dealer.
with optional “When properly equinped
7.5L V-8 engine and with 5th wheel
with abig corn |-l

- manufacturers’ nepadrie
pgﬁt{)[ on top, retail deliveries

and one in tow!







Imports

GT Cabrio, soft-top version
of Coupe GT, 5 for the auto
show circuit. not the showroom.

pril @8 the cruelest
A.m:mth—at least for
Audi fans who see the new
Cabyrio GT and then find out
that it’s been built just for
show. Just like a econserva-
tive, wvolume-oriented car
company staffed with too
many bean counters, Audi is
cautiously delivering a famil-
iar line when asked about the

Top Is power operated, stores
flush beneath boot In rear deck.

convertible: “We're testing
the potential acceptance in
the market.” C'mon, Audi,
vou know you've gol a win-
ner. Your convertible looks
better than Saab’s, and be-
sides, your cars are so gold-
en right now that anything
vou make with four inter-

locking rings on the grille

10

will have a waiting list.

The Cabrio, developed by
ASC Corp. in Michigan, is
perfie::l inn-|||1,.|:: in i1,,.~: propar-
tions, especially in the inte-
gration of boot, rear deck,
spoiler and trunk lid. The
convertible is properly luxu-
rious and muscular enough
with 110 horses from Audi's
fuel-injected Five,

The Audis vou can buy in
‘86 all have overhead sheet-
metal, some of it
stretehing back to
™ a tailgate, as in
my choice of the
line, the H000CS
Turbo Quattro Wag-
on. This astounding vehicle
i the car to own if you can't
own more than one. It fea-
tures full-time all-wheel
drive and a 158-hp, turbo-
charged, intercooled Five,
Enow any other 4x<4s that
ean hit 130 mph? When run-
ning up to speed in the Quat-
tro, it's the 4wd that catches
the skids; when hauling
down, it's the Anti-Lock
Braking System (ABS) that

-Cen?u for
Mercedes-Benz

It was called the Benz Mo-
torwagen and Karl Benz re-
ceived a German patent for it
on Jan. 29, 1886, The 3-
wheeler, considered the
world’s first automobile, is
powered by a 1-cvlinder en-
gine of just under 1 hp. To-
day, you can see the delicate,
spoked-wheel “car” in the

HEIGHT
ADJUSTER

Shoulder belts in some "86 Audis
adjust to height of driver.

Deutsches Museum in Mu- |
nich, Germany. For the Mer-
cedes-Benz centennial, 11
working replicas of the Mo-
torwagen were constructed.

helps vou eome to a safe,
fishtail-free stop.

With the new, fully galva-
nized body comes a new war-
ranty of 3 yvears or 50,000
miles, whichever comes
first, and a G-year, unlimit- |
ed-mileage corrosion perfo-
ration warranty.
If you're not con-
cerned about the
nitty-gritty of
Quattro construe-

tion, you can just
Benz Motorwagen of 1886 rep-

glide into the
leather interior, fica can be seen In LA. 't July 6. |

memory-pogition the | They've been shipped to mu-
driver's seat, slide back | seums around the world and
the sunroof, check the com- | one can be seen in The Natu-
puter panel, set the 10- | ral History Museum of Los
speaker stereo, buckle up, | Angeles County until July 6.
ease up to speed and go to | Sponsored by M-B of North
cruise control. | can wait for | America, the exhibition in-
the convertible. cludes mueh more than the
[ Benz Patent Motor Car rep-
lica. There's also a repliea of
Gottlieb Daimler's 1885 mo-
torized bicyele, the first self-
propelled vehicle powered
by an internal combustion
engine; Grand Prix cars;
roadsters; 300SL Gullwing,
C-111 rotary, amnd more—all
at 900 Exposition Blvd., Los |
Angeles, CA 90007, (213)
T44-3411.

Fully gaivanized body of 5000
comes with &-year warranty.

Mileage record for VW Golf diesel

Their mileage is up, but pop-
ularity down. It's the diesel
eyvele—when the good times
roll, most drivers want miles
per hour, not miles per 2 e

gallon, But high- o
gpeed traffic didn't el
keep VW from rolling
up 1345 miles on a
tankful (87 mpg), the
longest distance driven by a |
standard production vehicle

without refueling.

|
-ﬂ.i ool Tl =

kR e Al
-"'I-L.__ P

Golf diesel, Gerhard Plattner
™ driver, did 1345 mi. on tankful.

POPULAR MECHANICS ® APRIL 1985



TIIEI‘B $ No tougher |I‘IG|I0 |
You Cai Illlll

oo
SAE 10W-30
Fuel Savin

1 QUART (0.946 LITER!

.and It Just got $3.60 easier
10 ake off the Shell!

All U.S. and foreign car
makers set performance
standards. We exceed
them.

Quick starts. Stop-and-go.

Rugged terrain. Heavy loads.

Severe weather. They all
Carn cause engines to work
harder—and to need more
protection than "ordinary”™*
motor oils can provide.

Chevron Custom Motor Oil
delivers the extra protection
hard-driven cars need. It
exceeds the performance
specifications published by
all U.S. and foreign car
manufacturers over the past
five years!

=o SPRING §
"% REBATE 31'2811912:':':

Cificual Rebate Form

T pescesnve your Special Chesron Rebate, you miust

1. Check the rebate amount submitted for balow and inchede the
specitied prodals of purchase

—_ 53.B0REBATE: Send 12 UPC symissis | Ml ) from 12 quans
of Chevron Custom and 'or Special Motos Cils

$1.80 REBATE: Send 6 UPC symbois { [l ) from & quans
of Chevron Custosn and/or Spseceal Motos Dils

The requurnd portions of the kbals oun be removed by camfully
-.-u'_.ln::n 1 aroursd each syrmbol of words required and peeling away trom
the can

Z Inchsde the dated cash registes Lpe of Sales eoaipt wilth your
Chevion oil purchase cieckad Receipt mast be doted no bster than

April 30, 1986 and no earber than March 1, 1986,

Barme

[Fieces prori chaaily)
Address,

City. State Zip
Mail yous prooks of purchase and completed ebate oom g
Chewmon Rebate
PO Box BOTEA
Tocats, CA 52080

Pleeosa nlfiow G-B wioies to mecorw: mbate. Offer experes April 30, 1988,
must be postmarked bedore Mey 31, 1986,

Weas My SLENTUL b YR Ch G rebaati. henaiet, & ETRCneTIm of 7 20 wel b paid
&0 mry macrss, aidciess andor houssthoid Ol v whees moed ssincied o
juohibited byl and i good ooy .uu'l.:'i.lSﬂ Ciies futhliecd by Ameacan Cleanng
Servicn, J0BES B W Prhth Sreen, Basnvarioe, DR TT005
¥ product purctased dons not hus UPC mymbola, send the portion of the inbel that
mm%hm US A Inc . San Pancsos, CA 84120
¥ procduct purchased in quar sk plastic bortes, seed ind spout sl b placs of
UFPC symbols

PM i
L N N N & &N _§ &N & N _§ |

L_————--__-

—

With Chevron Custom
Motor Qil, you get patented
viscosity stabilizers, anti-
wear compounds and rust,
corrosion and oxidation
inhibitors in every drop.
Net result? A tough, smooth,
“slick” oil. An oil that
delivers performance and
protection whenever and
however you drive your car.

"Motor oils mesting minimum
specifications

Chevron
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California dreaming—a “beach crulser”” built up from Schwinn parts.

owr in the part of this
country where anything
built 25 vears ago is consid-
ered antique, there's a big
revival going on in post-
WWII bicyeles. Of course,
the restoration craze didn’t
start in California, but this
new-found affection for nos-
talgic beach cruiser bicyeles
has become something of an

Aluminum-frame Silver King B rare 1947

epidemic there, Classic bal-
loom  tire beauties hke a
Schwinn Black Phantom ean
feteh $1500 in concours con-
dition, and an exotic model

like the Elgin Bluebird

brings in virtually whatever
the buyer asks.

Pro pinstriper and model
builder Larry Fator has a
more tolerant interpretation

1

of the craze, though. For
personal pleasure, he favors
a California Hot Kod like his
Schwinn-based bike on the
top half of this page. The
original ehrome front fender
with streamlined headlight
is pone (they're worth up to
2350 alone!), and the rear
end has been chopped for a
sleeker look, but the original
style horn tank on the main

| frame tubes is there, as is

the springer front fork.
Some of the parts have been
bought out of New Old Stock
and some are reproductions
manufactured to supply the
restorers’ demand.

The “moonie” handlebars
(named for their half-moon
shape) are a must, of course,
but Larry took the liberty to
add alloy rims and 3-speed
hub, cleverly hiding the shift
lever under the seat. As u
collection of pieces from the
19308, 405 and "30s, this bike
doesn't faithfully reproduce
any one model, but it is tradi-

Hmnnm;itmk.hwmm“daadpﬂmﬁtm;;

tional enough to attract
friendly preetings and evoke
fond memories from all on-
lookers,

Larry's 1947 Silver King
Hex-tube, pictured below, is
more historically accurate,
Built by the Monark compa-
ny of Chicago, this rare
{make that very rare) beauty
is constructed entirely of 6-
sided aluminum tubing with
cast frame lugs at tubing
junctionz, Monark built oth-
er bikes in that era, includ-
ing & round-tube 24-in. mod-
el, but the Hex-tube

equipped with 26-in. wheels
was apparently one of the

most expensive bikes of its
day.

Unfortunately, it wasn't
very light in weight, =0
Larry doesn't feel all that
bad about pedaling around
without the original front
fender/headlight assembly.
The bike uses one of the first
springer forks of the era, and

(Please tuen fo page 13)

evident in every detail of frame.
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tastesmore like afat, ]ulcypeach
™~ than Original Peachtree”Schnapps.

DEKUYPER® ORIGINAL PEACHTRE

Straight, rocks, or with soda. Bite’ to

Dakuyper® Orignal Peachime™ Schaapps Lagueur, 48 Prool, John Dekuyper and Son, Elms




- Packs easy.
- Handles easy.
- The longer cut makes it easy to enjoy.
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CYCLES

{Continmed from page 12}

many of the small details—the front
chain sprocket, for example—were
built of aluminum. The “tank" which
fillz the space between the top frame
rails was fabricated by legendary Cali-
fornia dragster builder Jocko, and
Larry designed and built his own alumi-
num chain guard. Sure, that means
tampering with a precious piece of his-
tory, but that's all the more reason why
it should be ridden and enjoyved today.

Kawasaki ‘86: Note
the new niches

One of the frustrations of today's effi-
cient communication systems iz know-
ing about all the machines available in

ZL&600 is a junior wersion of Kawasaki's $00-
cc Eliminator musclebike,

other countries that haven't been certi-
fied for sale in the U.S. This year,
though, we are going to get our hands
on some of the motoreyeles Kawasaki
has reserved just for the specialized
overseas market in the past.

The littlest Ninja, a mere 250-vc 2-
eylinder road warrior, is typical of the
bikes created to fill special license and
insurance regulation classes in the
home market. And the Concours mod-

Mini Ninja Is just a 250-cc Twin, but carries
superbike features, full-sized credentials.

el, originally introduced in Europe, will
go after the serious sport-touring mar-
ket with a performance level not yet
offered by any builder.

Omn the home front, it will probably be
the new ZLG00 which makes American
blood boil. A middleweight musclebike
along the lines of Yamaha's Fazer (zee
Cyecles, page 64, Mar. "86) it's a fitting
little brother to the 900-ce Eliminator
model. With the same mode of drag-
strip-ready styling and all the right

POPULAR MECHANICS ® APRIL 1785

touches for boulevard profiling, it's
sure to be as popular as the closely
related Ninja 600 is with the younger
riders,

The dohe, 16-valve, liquid-cooled en-
gine displaces 592 ce and breathes deep-
ly through 30-mm flat side CV carbure-
tors. Shaft drive cuts down on
maintenance and a newly designed 2.
piece clutch hub intentionally allows a
hit of slippage on deceleration to ecut
wheel hop under severe engine braking
conditions.

The mini Ninja is just as innovative,
Integrated bodywork with a frame-
mounted half fairing pives a Daytona-
ready look to the pint-gsized screamer,
and the 14,000-rpm redline and 130-
mph speedometer seems to back up the
image. Seating is surprizingly roomy
for full-sized folk, provided they al-
ready agree to the road-race ergonom-
ies required by Ninja followers.

The new liguid-cooled Twin is backed
up by a 6-speed transmission, and the
chassis has credentials enough for a
Grand Prix entrant: diamond-design
frame, white-painted 16-in. wheels,
Uni-Trak rear suspension and disc
brakes at both ends. Even the Ninja
1000°s  Automatic Variable Damping
front fork has been downsized for the
application. This is no kid's tay.

Maost important of the new releases is
the Concours sport touring machine.

The class has traditionally belonged to
BMW, who could logically claim the
invention of good handling, comfort-
able-to-ride long-distance bikes. Their
BT models offer elegant accommoda-
tions with a full-protection fairing and
slim saddle bags. What the Concours
adds iz 997 cc of Ninja-style power,
tamed for a broad powerband and di-
rected through a ghaft drive.

Concours will capably challenge BMW in the
high-performance sports touring market.

The road race profile stays in place,
though the paint scheme has been toned
down to a subtle silver gray. The wind-
sereen is higher and more vertical for
better bad-weather protection, and it's
done without ruining the sleek lines.
Add in the rizsing-rate single-shock rear
suspension and Ninja-caliber brakes,
and there's no way the Concours won't
hecome the darling of high-speed tour-
ists all around the world. ™M

No other smokeless tobacco tastes like new Skoal
Long Cut® Straight. It's a cinch to handle and has a
rich, smooth taste. We are so sure you're going to
like it, we're going to give you a can...free!

| —

For your free can of Skoal Lnngﬂﬂut Straight: Send to Skoal Long Cuat, PU-60L

FO. Box 2900, Greenwich, CT 06836, [ certify that [ am vears of age.=

Nara

Address
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He knows what he wants.



BY STEVE POTTER

SportsRenault racing s close because all the cars are |dentical

g-anyone who has ever

ried it knows, auto rac-
ing g an expensive sport.
These days, Formula One
teams operate on budgets of
$10 million to 320 million per
year, and a competitive Indy
car or NASCAR effort can
cost 33 million per season.

Sponsors pick up most of
the expenses for pro teams,
but even on a club level, the
cost of racing is climbing out
of the reach of all but the
wealthiest Americans.

The Sports Car Club of
America’s Formula Ford
class represents the first
step on the road to Indy or
Formula One. At its incep-
tion in the late "60s, the sin-
gle-seat, open-wheel class
was intended to provide low-
cost competition through the
use of stock Ford Pinto en-
gines and restrictive chassis,
Today, you can purchase a
state-of-the-art Swift or oth-
er competitive Formula
Ford for a little under
$25,000. But the cost of oper-
ating the car for a season can

run another $75,000.

This isn't a new problem.
Col. George Smith, a sail-
boat and auto racer, recog-
nized it 25 years ago. He
borrowed the notion of a 1-
design class from sailing and
began the construction of a
Volkswagen-based  single-
seater, the Formear. It used
a stock VW drivetrain and
suspension, attached to a
cheap single-seat chassis,
Smith called on the SCCA to
create a new racing class for
the Formear, to be called
Formula Vee,

The SCCA adopted most
of Smith’s idea, but—if vou'll
pardon  the  pun—they
missed the boat on the key
element of Smith's plan,
Rather than requiring one
fixed chassiz type, the
SCCA decided to allow a va-
riety of designs, providing
that they fit a restrictive set
of rules. Because ear build-
ers kept coming up with im-
proved chassis designs, and
engine shops continually re-
fined the power output of

stock VW Beetle engines,
equipment soon became ob-
solete and the cost of being
competitive kept going up.

Basically, the same thing
happened with Formula
Ford, and later with the
Showroom  Stoek  sedan
classes, Something new al-
ways came along, and you
had to buy it if you wanted to
run at the front.

In Europe in the mid-"60s,
Renault was searching for a
training ground to develop
French racing talent and
came to the same conclusion
as Col. Smith—to keep the
price low, no mechanical
variations should be permit-
ted. Out of that concept was
born the Renault Cup, a se-
ries of races for identical Re-
nault sedans, and later For-
mula Renault, a similar
series for Formula cars.

In the United States,
Volkswapen finally did be-
come the creator of a single-
marque series, the Volks-
wagen Cup, which started
out 10 vears ago as an
SCCA-zanctioned series for
showroom-stock VW Sciroc-
cog. Two wvears later, a
switch was made to the Rab-
bit, and then last season to
the new Golf model.

Renault's '86 domestic rac-
ing program with the SCCA
probably comes the closest
to Col. Smith’s original 1-
design concept. Sports/Re-
nault is a single-seat, enve-
lope body sports-racing car,
and the SCCA organizes
both amateur and profes-
sional races for them. At
1300 pounds, the car is over-
weight compared to other
gports-racing machines, And
underpowered, too, with a
stock, factory-sealed 30-hp,

under

kept the price
$13,000.
There are three other

“spec” car series in America.
In each case the car is a
single-seater, fitted with an
engine that the eompetitor is
forbidden to work on
Springs, roll-bars, shocks
and wings are adjustable, so
a crew can put its chassis-
tuning skills to good use.

Both the Jim Russell and
Skip Barber racing schools
have run excellent Formula
Ford racing series for driv-
erg who are more interested
in matching their driving
skills than their financial
strength. In each case, the
school provides equally pre-
pared Formula Fords on a
rental basis, A full session of
racing costs less  than
210,000, and all a driver
needs to do is show up the
morning of the event with
hiz helmet under his arm.

Each organization has also
recognized the need for en-
try-level professional series.
The Mazda-Russell Pro Se-
ries is faster and more chal-
lenging than Formula Ford.
The identical cars are
powered by 180-hp versions
of Mazda's 13B rotary en-
gine,

The Barber Saab Pro Se-
ries cars are single-seaters,
powered by turbocharged
Saab engines with 200 hp
and shod with B.F, Goodrich
tires, Running as a curtain-
raiser for selected Indy car
and Camel GT events, the
12-race Barber series should
prove a good training ground
for future stars, especially at |
the announced price of $3500
per race. The first race is on
Memorial Day at Lime Rock,
Connecticut.

1.7-liter  Renault
engine. But that
doesn't really mat-
ter because, except
for their paint jobs,
the cars on the grid
of a Sports/Henault
race are as alike ag
peas in a pod, And,
a5 race cars go,
about as expensive.
The use of simple
construction tech-
niques and pieces
from  production
Renault sedans has

A gaggle of Golfs leans into a tum in VA Cup,

—=
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The Great Spring Hardware Sale %

and Country Club

GREAT SPRING HARDWARE
SALES AND SWEEPSTAKES
Special offers on famous brands

plus big prizes now at your local
Hardware/Home Center Store

Your local hardware store or home
center is now offering GREAT
SPRING HARDWARE SALE specials
plus big prizes Shop now and save

~and enter the Sweepstakes! You
may win a luxurious vacation trip for
two on American Airlines to the
magnificent ocean-front resort. Turtle
Bay Hilton and Qauntnr Gtub, with a
full-size car while you're there from
Dollar Rent-A-Car, Hawali, Hundreds
of other prizes, too! Simply fill out
the coupon and deposit it at any
participating store, where you can
also save big on name hnzm:ls

Shop now for the ial values

on following pages
Note: Some participating stores may not
stock all items shown,

Use this coupon
to enter before
May 15, 1986.
MNothing to buy

or write,

I'd lowe ta win a

Turtle Bay Hilton

vacation for two,

Enter me in the Great Spring
Hardware Sale 1986 Sweepstakes

Hame

Address

City

Dosler's Nama
Dealer's Aodress

City

Sdapstakins wavoct be heforal Siatm i e irpet. Vo by raniaiind by ey A grises wel b smaried o 4 el i



It's The Great Spring Hardware Sale

TG.LS.

(THANK GOODNESS IT'S SPRING)
T} goodness its Stanley

Springtime is fix-up time.
And these tools are just what
you’ll need to get the job done.

So don't just think Spring.
Think Stanley.

Swivel-Lock® Utility Knife.

Change blades without a screwdriver.
Exclusive inter-locking front end.
Ergonomically designed aluminum
die cast.

LEVERLOCK?® 25' Tape

Rule. Automatic bottom lock control.
%" blade protected with DuPant
Mylar for long life.

WORKMASTER®

24" Aluminum Level. Precision

grain ground finish. 360° cat's-eye
color vials. Snap on covers. Plastic
shock absorbing end caps.
HANDYMAN® 4-Pc.

Screwdriver Set. Plastic handles.
Mickel-plated bars.

G2 helps you do things right




Storewide Savings and Special Values

Save Liberty.
Save On Black & Decker.

DURING OUR SPRING REBATE OFFERS

When you buy any of these but at a speedy and efficient This well-balanced, easy-to-
products, Black & Decker will 2500 orbits per minute. Full handle weed trimmer has our
give you a rebate. We'll also two-year home use warranty. unique push-button feed, an
make a matching donation to #9530. adjustable handle for better
the Statue of Liberty/Ellis ® control and a full one-year
Island Foundation. Plus, you'll ‘,;FOEKMATE 200 warranty, #82210.
get a certificate thanking you for ﬁhgh - _EBATE e “
the donation. (And, if you'd July131986) @ ™ 12 HP
like, Black & Decker will Our sturdy steel ROUTER
donate your rebate to the Lady, | Workmate is a $5
as well!) must for any REBATE
16" HEDGE TRIMMER dﬂ"i}?’“*—'fﬂf"ﬂf- Ly

sa i
gasnuﬁgﬁﬁru[;ﬁqw portable, Precision

and high speed

give our router the leading
edge. Precision rack and pinion

B2 depth adjustment, all ball-bear-

foldaway work
center, vise and
sawhorse all in one,

It’s shrub and
hedge trimming
made easy.

214 HP* 714" | ing construction, and it’s backed

CIRCULAR | by a full two-year home use
SAW warranty. #7614.

RngﬂE Q h CORDLESS

Our lightweight
double-edged trimmer
has blades that cut with ease in
either direction. Wrap-around
handle gives extra control.

Full one-year warranty. #8124.

8” RANDOM ORBIT
POLISHER

{March 2 -
July 13, 198&)

This powerful S
circular saw can | /  Juy13 1986 5
handle even your toughest jobs. / )
Metal upper and lower blade
$10 REBATE | guards add extra durability.

{(March 2 - July 13, 1986) Full two-vear home use
Take the hard work wammy_}?#ngz,

out of polishing i
-n..) your truck, 14” BUMP

.~ car or boat | FEED WEED
S with our 8” TRIMMER

polisher. It simulates the circular $3 REBATE
movement of hand polishing, (January 6 - July 13, 1986)

/4 BLACKS.DECKER.

GRASS SHEAR
$2 REBATE

g

Our recharge-
able cord-
less grass
shear
allows
you to trim grass or weeds any-
where quickly and neatly.
Super-sharp blades cut through
the toughest growth. #8288,

*Masx. motor outpui

IJFFIL 1AL
SUPPLIER
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% Spring Home Values Now at Your

RUE IEMPER

£ Great Spring Specials
from True Temper

Buy these and other True
Temper lawn and garden

tools while theyre specially
priced at your local hardware/
home center store.

Yard Buggy™ Lawn
Cart —single, curved
handle for steering
ease

Adjustable Pruner —
variable tension for
L"l..l:ljﬁg ease

Steel Lawn Rake —
spring tempered tines
for fexibility and

strength

Swoe™ Cultivating
Tool — unique head
design works wellin
confined areas without
disturbing mulch

Turner Weller”
GREAT [  Ef..sou
Special $D()15
ON
THESE PSSR
ovJe _ % Lufkin PowerTape
BRANDS - 09 Sren o0

Plumb’

16 oz. Fiberglass
Curved Claw

Hammer

11-402

Reqg. list 520,85
Special 51 550

Crescent™ ¢
FROM 10" Chrome H Metal-Wizz®
Adjustable ms& Multi-Purpose Snips

Wrench aciiov MPC-3
(Cooperlools)

Reg. list ¥15.45 Feg. list$9.90
CRESCENT LUFKIN. NICHOLSON® PLUME TURNER WELLEF WIRE-WRAP WISS XCELITE

f,f:‘"' 51125 a::f-"ﬂ 5700 o

i

f




Local Hardware Store or Home Center

ALLTHEPOWER YOU'VE ALNAYS NANTED.
— i

ﬁlf

2Ly Marksman®

SAVINGS e &8 B BN
ON e’

soreis $G90
BIGUS, =

BRANDS &ssit. ﬁ,;f
FROM i ' MSS Hegl 11,50

smm $
ot ° Metalmaster®  Special list

O DE rTOOl :HTT::“ sg15

CRESCENT LUFKIN ' NICHOLSON® PLUME TURNEF WELLER WIRE WRAP WISS XCELITE" w0 1088 ‘%

GREAT e
TorchKit | Weller'

Lufkin

38" x 50
l.ung Steel




buildup.

musket brown.

It's Time to Shop and Save

» Exclusive Raingo ridges reduce ice, heat and debris

* Remember to ask for Raingo brand vinyl “snap-
together” guttering systems available in white or

Ciemova

7034 East Court Street, Box 309, Davison, MI 484230309
In Mich. — 1/800/572-5398. In USA — 1/800/521-7488

The Self-Cleaning
Gutter System

... Yes it's true — you'll never have to climb
another ladder to clean your gutters again!
Thanks to Raingo —the unique gutter
system.Raingo’s patented ridges, Highflo™
DropOutletand Leafgo™ Debris Separator
work together to keep your gutters free of
leaves and debris...And Leafgo's new
design with more grates is a sure winner!

So much to save.
No time to lose. .

on any package of
3M Press-In-Place™ Caulk.

$5 rebate
on a gallon of paint/stain
when you also buy three
packages of 3M sandpaper.

e

$5 rebate
on any power tool when
you also buy three
packages of 3M sandpaper.

Hurry. See your parlicipating rotader balora July 15, 19886,

&AM 1985




plastikote | VAUGHAN

Rust Not®| oA ™auss

Fights rust to the finish | g . HANDLE
Rust Not enamel w HAHHEHS

is today's best .f;m h | gxgllruzi'ﬂ
HOLLOW

NOW! With the unique NEW

value in rust pro-|  ood beaut-
tection. Spray it | fully polished,

ATTACHMENT

or brush it. It thesa are Pro-
THE WORLD-FAMOUS goes on smooth, mh.:?ulgl D%%?GEN
FITS EASILY dries fast for a from American

T-50 STAPLE GUN Srs easuy
Instantly Converts to a STAPLE GUN
MULTI-PURPOSE

to absorb

[ made steel and
finish that lasts. e stesi and ipie \ '8 2301

haat-traated. Rein-
In 23 great forced handle has con-

FASTENING TOOL! Xpando Fastenars come in various ‘§ colors. Towrad, slip-resistant grip.
grip ranges and effectively replace VAUGHAM & BUSHNELL MFG.CO
SHOOTS Xpando Fasieners nails, screws, rivals and masgnry Hesheon, Ihnoes G034 e
Ihatl ‘ﬂ' Hmh in anchaors for rast, Basy ane-siced
e T e s I UP TO 7 REBATE ON WTRODUCHE THE MW
HOLLOW DODRS-SHEETROCK assembling leaders and down-

: furniture; installing light marina
T-50, T-GOM & T-55 Staple Guns. o rdiare indoor plant hardware,

closet hardware, hollow door | GET UP T0...
fixtures, ceramic tile bathroom 9 BACK o
L

For exclusive use with Argw SPOU1S: repairing lawn and gargen | G ATE R T gL Y

# Paints 48 fi.
without refill

fixtures; mounting mirrors, pictures, » | ightwaight and
shelf brackets plus 1001 other | *3 BACK [Asssms i o
festening usve. Y2 BACK 2y * nterior & exterio
1 . —— trim painting
SPECIAL OFFER! 7 In savings e
FREE oo o for you! based paints
* Fast clean up

Compigle kit

T-50XP XPANDO 2
ATTACHMENT & 2
with purchase ol :

T-50 STAPLE GUN | tporgidrin
SAVE 5449 © . Saay o
DFFER EFFECTIVE TD MAY 15, 1986 and paint
siphon ube.

Arrow Fastener Co., Inc., Saddle Brook, N.J. 07662 | AC-DELCO. THE SMART PARTS

VAS=> Gear Up For Fix-Up!

High powered savings on high performance tools.

rrsrs=amand B

Lone Star J.R. it gn:ﬂ;am
Screwdriver Set Special S419
6-Piece. e b
Item No. (50) 50246

77-7-1/4" 207 Carbide Blade.
Item No. (503 27170 [(50) M44714)

Special s
Reg. Sugg. Price 510,95

Special s849

Reg. Sugg. Price §10.19

Johnny Rutherford - Item No. (50) 10445 ((50) 1524D)
Indy 500 Tool Box. Y& special $9925
Item No. (50) 89224 g’ i Reg. Sugy. Price 526,98
(50 84460)
‘f‘ swoca 3] 289 E v American®

Reg. Sugg. Price 517.75

When the job really counts




helping hand.

. - £ D &
Gy R
j‘[ el B
| ——

A monumental job has begun. The re

Liberty. Our symbol of freedom. And Black & Decker

the quality and precision this extraordinary restoration

demands. :
P e ) _xxni |LIBE
™ We're contributing more than the tools, too. We're |1886

providing Black & Decker engineering assistance when ®¢ 5 st
;ﬂi’lﬁf& and where it's called for. We're offering Black & Decker 24-hour
repair or replacement service whenever it's necessary. We're giving
this great lady the kind of support you'd expect from the world's
leading maker of power tools and accessories.
To join us and the millions of Americans giving Liberty the
helping hand she needs, contribute now to The Statue of Liberty-
Ellis Island Foundation, Inc., P.O. Box 1986, New York, N.Y. 10018.
To get the power tools that will give you the helping hand you
need, see your Black & Decker distributor or dealer. Now.

Liberty, our labor of love.




Tool Tests

Double-blade dado

en 1 first saw the
Sears Exealibur dado
blade, | thought I was seeing
double—and indeed [ was.
Its unique design features
two B-in.-dia. saw blades
joined together by an adjust-
able collar. The dado can be
adjusted easily for cuts from
¥ in. to %w in. wide—with-
out removing the unit from
the saw's arbor,

Each blade has 24 earhide-
tipped teeth. I found the cut-
ting action very smooth and
fast. The dado blade has a
1%-in. depth-of-cut capacity
when used on my 10-in. radi-
al-arm saw, and a 2-in.-deep
capacity on my 10-in. table
saw. It will fit most saws
with a %-in.-dia. arbor.

Unlike a conventional |
wobble-type dado, the Ex- |
calibur runs virtually vibra- |

tion-free. The infinitely ad-
justable dial on the collar
tilts both blades simulta-
neously on a double-cam hub
to obtain a cut of the desired

width.
Additional features in-
clude a reference point

marked on the blade to indi-
cate the area of the widest
cut, a convenient depth-of-
cut scale printed on the blade
and a chrome coating that
reduces gum and piteh build-
up on the saw blade teeth.
The Excalibur dado blade
(model No. 32708) zells for
$99.99 at larger Sears stores
and through the 1986 Sears
Power and Hand Tools cata-
log. For additional informa-
tion, contact Sears, Roebuck
and Co., Dept. T03-PM,
Sears Tower, Chicago, IL
60684. —Rosario Capolosto

Dado has two B-in.-dia. saw blades joined by an adjustable collar.
The biades tilt on the hub to the desired width of cut [right).
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Turn collar to adjust the width of cut from Vs to Y. In. wide. Be sure
to disconnect the power cord before adjusting the dado.

i

Arrow printed on the dado blade indicates the point of the widest
cut. Use point to align blade with the cut line on the workplece.




Homeowners'

Clinic

BY NORMAN BECKER, PE.

Tw{:- vears ago, I had a
porch slab and an adjoin-
ing concrete sidewalk re-
placed. The porch slab was
poured on a 4-ft. -deep founda-
| tion of blocks and concrete.
The walk was poured in one
continuous piece with the
slab, without a space being
left between the walk and the
slab. Now the walk has
cracked badly near the slab
after just one winter. Was the
sidewalk installed correctly?
JAY BROWN

ROCHESTER, NY

Apparently, there iz no
isolation joint where the slab
and sidewalk meet. This
would  accommodate  the
slight movemen! that takes

| place between them. The slob |

haz a foundation down o the

Cracked concrete walk

frost line and is not affected |

by freezing temperatiures,
However, the sidewalk is
on grade, so any danipness
in the base below the side-
walk will freeze and expand,
resulting in some frost heap-
ing during the winter. When
this movement—or move-
ment caused by settlement
or shrinkage—is restrained,
the concrete will erack,
There are two basic types
of joints used in walks, pa-
tins and slabs:  izolation
Joints—often called expan-
gian  joints—and  confrol
Joints—often called contrac-
tion joints. The illustration
below shows typical loca-
tions for each joind,
Tsolation  joints  permif
slight vertical and hovizon-
tal movement along lines
that sepavate dissimilar cor-
crefe emplacements. They

GARAGE

PORCH

HOLIKE

STEFS

[SOLATION JOINTS

Isolation joints between dissimilar concrete emplacements prevent
cracking caused by frost. Control joints in walks, patios and drive-
ways prevent random cracking as concrete shrinks and expands.

26

are formed by installing

strips of nsphalt-impregnat- |

ed composifion hoard.
Control  joints
straight-line planes of weak-

walk or driveway shrinks, a
crack forms below the joint
in a straight fine, rather
than creating wnsightly ran-
dom patterns.

Lightning zap
In one year's time, I've had
two television sets damaged
by lightning. It blows the tun-
er out even when the set is
turned off, and the power

cord is plugged in

A 15amp voltage surge
protector installed between
the wall plug and the TV plug
hasn't helped. We have cable
TV that is grounded outside.
What can I do to prevent this

from happening again?
AARON F. SPROLIS
EDWARDSVILLE, IL

Your problem sounds like
the classic evample af what
happens when the cable TV

conxial cable iz not grownd-

ed properly.
The National Electrical
Code specifies  that the

CATV cable should not have
a separate ground, but thet
it should share a common
grownd with the inlef electri-
eal service to the howse.

If the electrical system
and cable TV are grounded
separately, a lightning swrge
can generate a difference of
many thousands of volts be-
freen the power cord and the
coaxial cable, causing the
TV set to blow out. You can
avoid this problem in the
Sutwre by making sure the
grownd for the TV cable is
connected and  properly
bonded fo the main ground
for the electrical service to
yourr fome.

Infested joists
The 65year-old-house 1 re-
cently purchased has some
bad floor joists. New wood
framing members  were
placed beside the old. The old
floor juists are peppered with
Yein. holes. They are thor-
oughly tunneled and full of
wood dust,

I tore down some of the
worst floar joists with my

create |
| damage?
wess in the concrefe. As o |
| with used motor oil.

hands and saw several insects
that look like silverfish.
What can [ apply to kill the
inzects and prevent further
Someone  recom-
mended coating the framing

GREG BICKFORD
OLAMON, ME

Your descripfion sounds
like the work of powder posi
beetles rather than silver-
fish. Silverfish, though a
commaon pest, do not eal or
damage wood. Powder post
beetles, hawever, do.

The beetles lay their egge |

i eracks and crevices in the
surface of unfinished wood.
After the eggs hatch, the lar-
ware feed and tunnel through
the wood, reducing it to a
powidery residue. Just prior
to emerging fronn the wood,
the newly formed adult bee-
tles chew small round holes
(1o to Wein, dia.) in the
wowd surfoce. Shovtly after
emerging, the beeties mafe
and fay eggs, occastonally
depositing them in the open-
ing of an old erit hole, and
reinfesting the same piece of
wood,

Those joists that have ex-
tensive damage have been
infested by several genera-
tions of powder post beetles.
It's wvery possible that the
floor joists were infested be-
Sfore being used in construct-
ing your house,

Definitely do nof use mo-
for wil to coat the joists, The
motor oil would create a fire
hazard and produce -
pleazant odors in your base-
ment,

Controlling acfive infesfa-
tion i best hondled by a
licensed pest comtrol opera-
tor using either liguid treaf-
wient or fumigation. Both
methods present  potentiol
environmental hazards and
should be administered by a
professional. ™

Do you bave @ home-snainlenance or
ropaer ol Sewd i o S ownesion-
evx’ Cftwse, Popuilar Mechawics, 225
West 57tk 50, New York, NY ionis.
Letters comnol be auswered fnaived-
wally, bet prodless of wide fateress
wld de discussed 1w e oolicerin, For
priarry Roriie-repair died BRiRiERanee
Aelp, et PMWx Home Care fraine,
S2.45 posiixend, Sewd your omderfz) fo
Popalar Mecharics, Bor 1074, Radia
Ciy Sation, New Vork, NV iorer
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The Honda Civic Hatchback is a lot like
everyone’s ideal. It makes you happy, without
making a lot of demands.

For instance, it doesn’t demand a lot of
your resources. It's the lowest-priced Honda.
And one of the lowest-priced cars in America.

It doesn’t demand much attention because
it’s engineered right. And thanks to the long
roofline, this hatchback doesn't demand that
backseat passengers sit hunched forward.

While you'll be smitten by its aerodynamic
styling,you'll be impressed by its front-wheel

drive, rack and pinion steering, steel-belted
radials and opening rear quarter windows.
Best of all, because it’s a Honda, it has that
special quality which 1s, after all, why we fall
for some and not others,
The Honda Civic Hatchback. At $5649;
falling in love doesn’t have to hurt.

*Based on manufacturer's suggested retail prce excluding freight, taxes,
license, ttle, options and required equipment.

H|ON|D|A
The Clivic Hatchback

Fallin love without
the price.

|| P T .



Life Preserver.

Worn motor oil leaves baked- GM Goodwrench Motor Qil Goodwrench Motor Qil.

on deposits that reduce per- meets or exceeds all GM speci- No one knows your GM car
formance and strip years off fications for GM cars and light better than Mr. Goodwrench.
your engine’s useful life. That's  trucks. It reduces engine wear.  No one. Mr. Goodwrench also
why Mr. Goodwrench recom- Fights sludge buildup. And recommends GM oil filters. See
men?:;a regu!ar oil changes protects against rust. your owner's manual for oil and
with GM Goodwrench Motor So next time you need an filter change
Qil: The Life Preserver. oil change, ch . g'tt:l GM @W intervals. o

Co O I
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Bending wood

Thprz- are & couple of sim-
ple wood-bending tech-
nigues that all shop workers
can put to good use, One is
kerf cutting, the other is
bent lamination.

The former works well for
plywood and solid stock
while the latter is generally
used for solid stock only.

Kerfing involves cutting a
series of closely spaced kerfs
| in the back side of a work-
| piece to render it flexible,
| There are no hard and fast
rules regarding the spacing
| and depth of the cuts be-
cause these will vary de-
pending on the type of stock
and degree of bend required,
But kerfs spaced about ¥ in.
apart and eut within Yuw in. of
the finished surface will usu-
ally do the trick. Closer spac-
ing permits tighter bends,

If the piece is to be free-
standing, the kerfs must be
filled with a mixture of glue
and sanding dust before
bending. This mix holds the
desired shape and adds
strength to the piece. You
can also reinforce bent stock
by attaching it to a solid
support board.

The lamination process in-
volves slicing the board into
a number of thin strips,
which are then reassembled
with glue and clamped be-
tween a Z-part form that
matches the desired shape.

For some applications, 3-
ply, ‘i=in.-thick plywood—
commonly called skin—can
be used to surface a curved
construction. It comes ind x
8-ft. sheets and is usually
faced with poplar veneer. PM

Perhaps the most dramatic wood-bending resuits are achieved by

The radial-arm saw Iz ldeal for kerf cutting. An
index mark on the fence gauges spacing and a
support board keeps work from breaking off.

Solld stock can be edge-kerfed on a band saw
wsing spacing marks |arrow| as guides. Then, fill
cuts with a mix of glue and sanding dust.

Solid stock can also be sliced and clamped be-
tween two forms. Single nail at one end prevents
shifting; wax paper prevents sticking.
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making a series of kerf cuts on the back side of the workplece. Here,
¥e-in. plywood is rendered extremely flexible.

A kerfed board will bend with ease, but it has
littie strength until it is securely attached to a
properly shaped support board.

Final shape s achieved by bending the board
between clamped blocks untll glue has dried. Wax
paper keeps work from sticking to bench.

Once setup is complete and all mating surfaces are
coated with glue, progressively tighten clamps
and let stand until glue dries.




Car Clinic

The car is a 1984 Toyota
Corolla. The problem is stall-
ing, but only on oceasion and
only while the car's cruising.
Because the engine just
quits suddenly, T and others
driving with and near me are
in danger. The engine re-
starts after several minutes
and may not stall again for
weeks. Several mechanics,
including those at Toyota
dealerships, have tried to
help, but the engine won't
stall for them. They are,
therefore, unable to find the
cause. AL AUSTIN

SHREVEPORT, LA

Beginning in 1980, Toyota
put the igniter and ignition

coil inside the distribulor of

many models. These twao
parts work together fo devel-
op figh voltage, This systen
is called the Toyota Futegrat-
ed Ignition Assembly (11A).
Its connterpart is the Toyota
Transistor lgnition System
(T18), which has the igniter
and ignition coil outside the
distributor.

A Toyota fromm 1950 on-
ward way have either ITA or
TIS. Your Corolla has ITA,
and because it does it's more
prome to  sudden  stalling
when the engine is warmed
wp, Inmost cases, the reason
i a weakness in the igniter
that canses the circuif fo
open when a specific tem-
perature develops inside the
disfributor. When the civeuit
opens, current flow i3 inter-
rupted, which leaves the en-
gine sparkless. Replace the
ignifer,

There's no guarantee that
a wew igniter is going fo fost

30

Ignominious igniter

indefinitely, After being in a
hot distribttor for a while, it
miay go bad. Toyota istrying
to solve the problem. I'll let
you know if and when a per-
manent solufion is found,

A hitch in time

I have a 1985 Mercury Mar-
guis with 302-cu.-in. engine.
When I let up on the acceler-
ator so speed drops to be-
tween 50 and 25 mph, the car
starts to jerk. The dealer
says he replaced the EGR
valve and made all other ad-
justments that have a bear-
ing on the condition. A sec-
ond dealer told me it's the
nature of the automatic
overdrive. Have you heard
of this? R.A. MAITLAND

HALIFAX, VA

The boys al Ford eall il
trailer-hitching. And phooey
on the theory that it's the
automatic overdrive. Here's
what to da.

Make sure the manifold
ahsolute pressure (MAF)
sensor hose runs frue—mno
kinks, that is, If that's okay,
igtall o new MAP zensor,

g since some ‘85 models got

loose with MAP sensovs that

F weren't correctly ealibrated,

The MAF sensor detects the
degree of air presswre in the
indet manifold and converts
it fnto a voltage signal that's
wsed by the microprocessor
to control ignition timing. If
the MAP sensor is ill-cali-
brofed, data will be wrong.
Timing on deceleration,
therefore, may not retard as
it showld, and the result
could be trailer-kitching. It's
all covered, by the way, in
TSE 85-12-17.

Handica
drivers pped

A letter from a reader who
has reduced hearing and an-
other from a man who lost
iz right leg led to my tryjing
to track down cay parts thai
woeld help them compensale
Sor their handicaps. The in-
Sormation | found may be
important to ofhers, so here
if is.

The person with the hear-
ing tmpairment can't hear

the elicking of the turn-sig-
nal flaskers. When signals

Sail to cancel anlmmatically,

| they keep flashing wntil the

driver happens to glance al
the dash and notice the green
indicator.

“This leads the driver in
back of me to think ' going
to do something that I'm not
going to do,” thiz reader

| writes. “I've been rear-ended

onee becawse of this, Tsn'l
there a flasher that gives off
a woigier elick?”

Presently, only General
Maotors has a flasher with a
higher noise level, and this

just since last November,

You can gef the device (part
No. 1005107.3) from a GM
dealer,

Unfortunately, the com-
ponent won't fit other mokes
of cars and as far as [ know,
o other carmaker has is-
sued a similar flasher,

The genfleman who lost
his right leg unsuccessfully
tried every facility he could
think of that deals with the
handicapped, including the
Veterans Administration, to

left-foot accelerator pedal.
Originator  Corp.,

find a company that makesa |

L

Northwest First St., Forl |

Lauderdale, FL 33311 (305-
A62-7231), sells this equip-
meent by mail order, The de-
vice, which is nof difficull to

{ Please furn to page 12)

E‘imm

Holy cowl

We've received letters from some drivers
complaining aboul an obnoxious odor from
blower vents. The smell may be the result of
decomposing leaves or decaying bugs that
have gotten into the blower system through

large holes in the cowl (5ee the illustration).
To get rid of that smell, you either have lo

wail for lotal decomposition to take place, or
pull vent ducts and clean them oul. To keep
the problem from occurming OF recurring.

the cowl,

cover cowl openings with ordinary window
screening. Use duct tape to hold screening to
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ANNOUNGING A
BREAKTHROUGH
IN OIL FILTER
TEGHNOLOGY.

The Lee Two-Stage Maxifilter.
It's a clean breakthrough. That's fact, not opinion. In standard
laboratory tests for filtering efficiency against
other leading brands, Lee won hands down. The others
left as much as 56.8% more dirt in the oil.

REVOLUTIONARY TWO-STAGE DESIGN.

Lee adds a second filter {for the extra protection
today’s harder working engines demand. The Lee Maxifilter will
effectively trap dirt as small as one-fifth the width of a
human hair. If you want maximum protection. If you want cleaner oil,
cleaner than it's ever been betfore, change to the
incredible Lee Two-Stage Maxifilter




CAR CLINIC

(Clontiveued from page 30)

install, iz positioned to the lefl of the
brake pedal and is comnected to the
accelerafor pedal by rods.

A little horseplay

My 1985 Dodge Colt Turbo ran great
for 10,000 miles. At that point the
engine got cranky and became hard to
start when it was hot. The dealer re-
placed fuel injectors and the computer,
but no dice. He now says the car needs a
new starter. Since it's no longer cov-
ered by warranty—there's now 21,000
miles on the odometer—I'd like some
assurance that this is the cause of my
problem before paying for a new start-
er., What can yvou tell me? JACK LU

BOSTON, MA

Hold your horses. There are some
other possibilities to consider before
you give the go-ahead for a wew starter,
Bul whatever the solution is to this
problem, who says if isn't covered by
the warranty? It certainly is if you can
docwment the fact that the frouble be-
gan before the 12-month/12,000-mile

basic warranty on your car expived. If

the condition was reported to the dealer
at 10,000 miles as you say, I shouldn’t
think you'd have a problem proving if

There
in this
With a notable exception, most storms
are short. But in just minutes, a tent-
that leaks or blows down can spoil
your fun for days. That's why it's wise
to protect your camping fun.

Eureka! StormShield Tents keep you
dry. Their double-coated rainproofing
protects you everywhere water might
enter—in roofs, awnings and floors.
And their flow-through ventilation
keeps you comfortable in the worst
of weather.

Eureka! StormShield Tents stand up

E&Mw

in the wind. Their shock-absorbers

Fmttﬂ you everywhere wind might
ear an ordinag tent. They've even
withstood Mt. Everest’s high winds.

" Choose from 40 Eureka! StormShield
Tents. You'll find a size, s and price
821-7700,

just &%ﬁt for you. Call 1-8
ext. BOB, for dealer locations. (In Alaska
or Hawaii, call 1-800-821-3777.) And
don't let a few minutes of weather spoil
days of fun!

Shakedown cruise

Many Saturday mechanics tend to put the
blame for wehicle vibration on steering,
suspension or driveline components—not
on drive belts and pulleys. But often that's
where it belongs. So before you duck under
the car to look for trouble, check on top to
sae if belts and pulleys are okay. I's easy
enough to do.

Drive the car to determine at what rpm
the vibration is most pronounced. Then,
with the engine idling and transmission in
PARK OF NEUTRAL (parking brake engaged),
look at each belt and pulley as someone in
the car accelerates the engine to vibration-
rpm speed.,

If one of the belts looks wobbly, turn off
the engine and take off the belt. Start the
engine and speed up to vibration-rpm
again. If the vibration disappears, you've
tabbed the cause of your problem fo that

CHECK ALL
BELTS AMD
PLILLEYS

particular belt or one of the pulleys support-
ing it. Reattach and tighten the belt to
specification and test again. If vibration
reappears, look for a loose or damaged
pulley. Then, replace the belt or replace the
component having the bad pulley.

Caution: To avoid engine overheating,
do the test quickly when the water pump
belt is disconnected.

The StormShield

Vo 966 B, Bipsghusmton, WY 13003 © 1945, Jehnson Camping |oe
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to the Chrysler zone office.

The dealer has obviously checked the
fuel and electronic engine control sys-
tem, but he may have failed to recog-
nize a trait of the 1.6-liter engine—that
if timing advances by more than 10° as
a warm engine is being started, erank-
ing will be sluggish,

The first thing the dealer should do,
therefore, is check ignition timing with
the engine warmed up and running af
an idling speed of 700 rpm. Timing
should fall af 8 BTDC £2°, If timing is
adjusted properly, the dealer should
look into the possibility that it's nd-
vancing when it should be retarding.
The part that automatically controls
spark timing is the igniter of the elec-
tromic spark control system, The deviee
ig supposed to set fiming in accordance
with gignals it gets from pressure and
detonation sensors. If on warm engine
startup the deviee is cansing timing to
advance rather than retard, starting
world be a problem. The solution is to
replace the igriter,

If these possibilities don'l eliminate
the trouble you're having, it's time for
the dealer to check the starter by doing a
draw test with the engine warmed wp,

Softening hard knocks

The automatic transmission in my 1985
Chevrolet Caprice station wagon,
which has a 305-cu.-in. V& engine and 4-
barrel carburetor, has an extremely

SERVICE TIPS
® Most complaints of excessive ouler
edge front tire wear on 1982-86 mid- and
full-size Fords, Mercurys and Lincolns
can now be resolved, Have a dealer apply
the steps cullined in TSB 85-23-8 or TSA
B5-23-9. Generally, they call for cross-
rotating tires, inflating tires to the maxi-
mum pressure indicated on the tire decal
and setting caster, camber and 10e-in
precisely to the given specs. If your com-
plaint was registered while the car was
under warranty, the repair will be free
® A new semi-metalic disc brake pad
(part No. 41060-61A90) for 1982 and
newer Missan Sentras (gasoline engine
models only) and Pulsars promises to last
far longer than the pad onginally put into
these models, The new pad has been
designed primarily for cars thal experi-
ence heavy-duty braking.
m If a 1985 or 1986 GM car develops a
delay when accelerated, or slips on lake-
off from a stop, of has a rough 2-3 upshift, |
check to see if it's equipped with a THM |
440-T4 automatic transaxie. The unit is
commonly used in GM A-cars (Celabrity,
6000, Ciera and Cenfury). These prob-
tems can be the result of leaking seals in
the 1-2 servo circuit. Each car division
has issued a repair procedure calling for
the installation of new seals. Ask your
dealer fo ook al the techmical service
bulletin that coincides with Pontiac TSB
B6-7-B (12/85), tited "Delayed Forward
Engagement, Slips on TakeoH, and'or 2-
3 Upshift Bump or Shudder.”
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hard 1-2 upshift. My dealer says the
hard shifting is normal, Do you agree?
JAMES L. LIW(O

TOLEDHY, OH

I hope the dealer af least made sure
the throttle valve (TV) cable isn't bind-
g and is adjusted according fo the
service manwal,

If he did this, the next step was to see
if the provizgions of technical service
bulletin (TSB) 85-53 apply. The TSB
falks abowt sluggish accumulator
valves in Turbo Hydra-Matic 700-Rj
automaltic  transmissions  causing
harsh or severe upshifts between FIRST

from 1982 to early 1985.

and SECOND gears. Depending upon
which model of the THM 700-R§ trans-
mission your car has, a new accwrili-
tor valve and spring or a new accumu-
fator valve and sleeve could solve the
problem. This repair, incidentally,
may be the solution for other readers
who have karsh 1-2 shifting THM 700-
Ri transmissions in GM ecars buill
m

DO YOU HAVE A CAR PROBLEM?
Suagt pak Heoit aboit i Send gour gueation fo te
Car Cffwie, Popetar Meckawios, 220 West 370k 52,
New Yok, NV rewipg. While fetters onnnod e
T ."J.r.-‘?'.u'frfw.'.".{g-. l,rJ.ulnt.l".-."i‘.'.!\.-.'\-’ Shat e :,l.l":w.-wuﬂf
imtereat il fe disenssod (o the cofimin

THE
MOST
EFFIGIENT
FILTER
YOU GAN BUY.

In standard laboratory tests for
filtering efficiency against other leading brands,
the others left as much as 56 8% more dirt in
the oil than a Lee Two-Stage Maxitiller,

Mo surprise here Lee adds a second filter 1o
aeffectively trap dirt as small as one-fifth the width
of a human hair Lee Two-Stage. The clean
breakthrough in oil filler technology.
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CAMEL LIGHTS

. It's a whole new world.

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

{51 19ES A_J. REYNOLDS TORACCO CO




l'reewheel' Yol N

| Part of Mazda's Global Test Track duplicates a Californla freeway.

Ba:‘reling down  the
straightaway, you'd
SWedr you were on a section
of California freeway, rain
grooves and all. Suddenly, it
changes to asphalt and
curves gently uphill The
surface is cratered with New
York-size potholes. Further
up the hill, the road turns to
cobblestone. Then you pass
under a bridge and emerge
on what eould only be a Ger- |
man autobahn.

Where on earth are we? |

On Mazda's new Global Test
Track in Miyoshi, Japan,
where engineers have gone
to great lengths to duplicate
some of the worst roads in
the world. The cobblestones
really were imported from
Belgium., And casts were
made to duplicate actual pot-
holes in New York City.

The reason for all this, of
course, 18 to help Mazda's
suspension engineers design
world-class ride and han-
dling into their cars.

Real Belgian blocks (left] and New York potholes test suspensions.
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Fastback window on Monte Carlo 55 reminds us of boattail Rivieras.

Speedway
specials

Chevrolet has announced a
“refreshing new sloped back-
light" for the Monte Carlo 55
(above) that lowers its C,
from 0.375 to 0.365. While
model option BST won't save

. you much gas on the high-

way, it's expected to give
GM's NASCAR stock car
racing brigade a better shot
at the sleek T-Birds on the
superspeedways.

Last year, Bill Elliott's T-
Bird won a record-setting 11
Grand National races. But
due to NASCAR's unique
point structure, the Winston
Cup Championship was won
by Darrell Waltrip's Monte
Carlo, which actually fin-
ished first in only three
races. Asked about the new
fastback glass, Waltrip said,
“It will give us stability on
the banks, which we need.
When we need speed, we can
always draft a T-Bird."

Pontiac alzo has a strest
version of the NASCAR
fastback called the 2+2.
Based on the 165-hp 4-barre]
305 VB with dual exhausts—
there are no options—a load-
ed 242 costs 317,800,

Buick and Oldsmaobile will
try  their H-bodies—Le-
Sabre and Delta 88—on the
high bankings next year. Al-
though the street versions
are front-drive Vés, NAS-
CARs everflexible rules
will allow rear-drive V8
“stock™ cars to sport Le-
Sabre and 88 bodywork.

Fuel shortage?
Nah!

Experts keep telling us that
the Earth's supply of fossil
fuels will run out in the year
2000, Or was it 20107 Thom-
as Gold has a better idea.
An astrophysicist at Cor-
nell University, Gold thinks
that most hydrocarbons bur-
ied in the Earth don't come

from decayed plant and ani-
mal matter at all, but from
the Earth itself. Hydrocar-
hons like methane (natural)
gas have been detected by
NASA probes on Jupiter,
Saturn, Uranus, Neptune
and their moons where, pre-
sumably, there was no plant
or animal life to decay.

Gold feelz that methane
and petroleum are produced
deep within the Earth and
forced upward. If so, there
may be a nearly limitless
supply in places where geol-
ogists have vet to look. That
could mean no more OPEC,
nuclear power or cramped
ECOnomYy Cars.

If cars of the future ean
run on an endless supply of
clean-burning methane, then
smog, acid rain and the
greenhouse effect would all
subside. Most geologists
poo-poo the theory, but
Tommy Gold gets our vote.

Meshpower

STAIMNLESS-
STEEL
MESH

ALURRIUN
PISTOM "

STAINLESS

STEEL
cap

Most pistons are aluminum
and can vary in temperature
across the face, leading to
hot spots and engine knock.

Perfect Circle's Power Cap |

piston has a stainless-steel
eap and mesh barrier said to
run at a constant tempera-
ture, reducing knock and
raising power. Available for
Chevy 350 V8s, the Power
Cap pistons and Super Kit
can extract over 300 hp from
the Chevy V& on no-lead reg-
ular. ™
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RON SCIBILIA

redicting the successor

to Apple Computer's
venerable Apple IT line has
become a favorite pastime of
Apple watchers.

Some seers believe the
powerplant of this new com-
puter will be a fast 16-bit
microprocessor
with the versatile but aging
Ile's wvast library of S-hit
software.

Other soothsayers con-
tend the New-Two will be a
dual-processor machine,
sporting Apple’s current
65C02 engine with a 16-bit
Motorola microprocessor
riding shotgun. It's possible
that this 16-bit chip will be
the same 68000 Apple uses in
its Macintosh—also found in
the rival Commodore Amiga
and Atari 5208T. Yet anoth-

compatible |

Apple |l forever?

er contingent thinks Apple
will leapfrog the: competi-
tion, migrating to the more
powerful 32-bit Motorola
GEOE0,

Whatever Apple finally
decides to do—and it's possi-
ble these qguestions may
have been laid to rest by the
time you read this—the Cu-
pertino, California, eompany
it busy enhancing the cur-
renf I1 series with a range of
versatile accessories de-
signed to prolong the life and
utility of an undisputed in-
dustry classic,

New Apple products for
the II line include the dual-
bandwidth ColorMonitor Ile
and ColorMonitor [le, both
$379. These two high-resolu-
tion, 13-in. color displays can
also provide sharp 80-column
monochrome  text
for easier-on-the-
eyes word process-
ing.

Also new is the
UniDisk 3.5 ($499)
external disk drive
that provides 200

Franklin's ACE 2200 is

first Apple competi-
tor, and cheaper.

KB of storage on a hard
shell, 3'%-in. disk. That’s
more than five times the
storage available on the cur-

rent model II's 5Y-in.
drives,
Another welcome addition

is the Apple 11 Memory Ex-
pansion Card, priced below
£300. This interface card in-
creases the internal memaory
of the Apple I1, 11+ or Ile to
over 1 megabyte, allowing
the creation of
large  RAM-fast
electronic disks.
Apple is also
making available a

Apple  peripherals
[clockwise from be-

low] inciude 3'-in.
disk drive. plug-in
telephone  modem
and hard-disk drive
[below monitor].

new mouse-driven version of
Catalyst, a software pro-
gram from Quark Ine. that
stores and manages several
applications on either the
Unil¥isk 3.5 or in memory on
the new Memory Card.

To get information out of
the computer, there's the
ImageWriter 11, a $595 dot
matrix printer (for both Ap-
ple II and the Maeintosh)
that improves upon the
speed and print quality of
the original ImageWriter.
Also for both Apple II and
Mac is the 3389 Apple Per-
sonal Modem, a Hayves-com-
patible 300/1200 baud mo-
dem that plugs directly into
a wall outlet or power strip
to free up desk space.

But can it core
an Apple?

A rival manufacturer with
high hopes for Apple 11 lon-
gevity iz Franklin Comput-
er, which offers a spanking-
new Apple Il-compatible
product line. The New Jer-
sey-based company claims
its Franklin ACE 2000 series

runs most software designed
for the Apple 11+, Ile and
Ile—while offering signifi-
cant price and performance
advantages.

The ACE comes in three
maodels. There's the 2-drive
2200 ($999), the 1-drive 2100
($849), and for those who
already own dizk drives, the
driveleszs 2000 ($699).

All three versions come
equipped with 128 KB of

RAM, built-in parallel print-
er card, switchable 40- or 80-
column display, and a game
port with both 9- and 16-pin

connectors.  Replacement
daughterboards, tagged at
£139 and $199, boost avail-
able RAM to 384- or 576K.
Franklin believes that
prospective buyers, busi-
ness-oriented users in par-
ticular, will appreciate the
solid feel of the 90-key de-
tachable keyboard that fea-
tures a numeric keypad and
12 fully programmable fune-
tion keys—two things not
found on Apple’s Ile, Awvail-
able for $139 is a 22-mega-
hertz bandwidth high-reso-
lution monochrome monitor
capable, the company
claims, of up to 1000 lines of
resolution and featuring a
built-in tilt and swivel base.
Franklin also offers an RGB
interface card, 78, for use
with IBM- or Apple-compat-
ible RGB color monitors.

Apple friends

Outside suppliers haven't
{Please turn to page 39) |

T —
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THE $5969" ISUZU P’UP.
BECAUSE NOT EVERYONE FITS INTO
A JAPANESE SUBCOMPACT.

At Isuzu, we don't think it's enough to build some of the
world's most affordable, economical and comfortable
automobiles. We also build an altemative.

Our PUP pickup.

A vehicle that does everything the average Japanese
subcompact car does. But without being average.

For starters, consider the price. At $5969, it's not only
one of the lowest priced Japanese tmucks, it's also priced
about $2000 less than the average Japanese economy
car. Or consider the economy. The EPA rates it at [25]
MPG City and 31 Highway.""A figure that a lot of

economy cars have trouble matching.

Or consider the comfort. This Isuzu PUP gives you
more leg, head and shoulder room than the front seat of a
luxurious subcompact like the Mercedes 190E.

Of course, if you pick our pickup, you will have to give
up something. A back seat.

Instead there'll be room for the occasional refrigerator,
dirt bike or antique dresser.

As well as room for something far more importane. A
chance to express your individuality.

exchalng mo, oo , et for and

el EPA,

* Mlanwdactuner's sagasted netal price FOL
opeional Fear bumpee Wheek aud tnes dwwn dealer isgallod apeams. 01 1
rra i, ot ke nely iy Juae 0o speed, wiehir, g beng
ol hisghweny mikege will poobuibly be ks """ B0 ATR: e b
v ey o pemicipanng b dealer for deeails

THEFIRST CAR BUILDERS OF JAPAN.
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Buy it by the bottle—or the case. Either way, you're
a winner! Because right now, during Pennzoil’s Indy
Winner Sale, you can get a 20¢ Rebate on every
bottle of Pennzoil Motor Oil you purchase.
It's easy! Just look for Pennzoil's 20¢ Rebate
Coupon on any quart plastic bottle. Tear off the 20¢

Rebate Goupon, and mail it to us. We'll mail you back
20¢. That's a rebate of $2.40 a case!
L And our 20¢ Rebate Offer covers your favorite
oils including all Straight Grade and Multi-Viscosity
Qils, P+Z=L Turbo® 10W-30, plus our 20W-40 and
The Standard of Protection 20W-50 GT Performance” Qils.
Since 1889.™ The Indy Winner Sale is one winner-of-a-sale!

So the sooner you see your participating retailer, the
S0ONer you can stock-up on Pennzoil, and send in for
your 20¢ Rebates!!



COMPUTERS

{Continued from page 361

forgotten the Apple II either. AST
Research, a frontrunner in IBM PC
add-on hardware, offers four new prod-
ucts for the Ile.

The SprintDisk (under 3300 with 256
KB RAM) is an electronic disk and
cache card that permits RAM disk
drives up to 1 megabyte in size. This
lets software that depends on heavy
disk access—word-processing  pro-
grams with multiple overlays, for ex-
ample—run with RAM speed. AST's
MicroStor, available in several ver-
sions, provides backup storage. A 10-
megabyte hard disk and 10-MEBE ear-
tridge tape system is $1995; 20-MB
hard digk and tape units are $2599 for
the duo. Hard-disk drives or tape back-
up svstems can be purchased alone, in
either 10- or 20-ME capacities, for
$1295 or 31595,

Additionally, ASTs MegaRamPlus
(under 3200 with 64 KB RAM) is a
RAM expansion eard that adds up to 1
megabyte of mainboard memory and
includes AST's MegaRamCache soft-
ware, Lastly, the Multi I/0-Clock/Cal-
endar (£155) is a clock and calendar eard
that offers ProD)OS compatibility, bat-
tery backup capability, utilities, plus
sockets for modem and serial printer
port upgrades.

Quadram Corp., another leader in
the peripherals market, now offers a
multifunction board for Apple 11, IT+
and Ile systems. It's called MultiCore,
and it provides up to 266K of RAM for
electronic disk use, adds serial and
parallel interfaces for printer and mo-
dem connections, and has a ProDOS-
compatible elock/calendar (run by long-
life lithium batteries) that permits time
and date stamping of data files. The
MultiCore retails for $219 without addi-
tional RAM, $279 for 64K, $329 for
128K and $399 for 256K.

Other Apple-aimed products  in
Quadram's product satchel include the
Extended Multifunction Card (3209),
This 80-column expansion card for the
Ile adds 64K of RAM and a ProDOS
clock/calendar. For an extra $46, you
get an RGE color monitor interface for
hookups to Apple's own RGB monitors,
IBM color monitors, or Quadram's
Quadchrome [ and Quadchrome 11 color
displays. Finally, Quadram’s eRAM 80
card ($135) bumps up random access
memory by 64K and increases the text
display on the Ile from 40 to 80 col-
Umns.

For EAM omnivores, there's a combi-
nation mainboard and piggyback board
marketed by Applied Engineering out
of Carrollton, Texas, The RAMworks
I1 for the Apple Ile escalates memory
by up to 3 megabytes and includes a
built-in 84K printer buffer. Price is
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$1699, A l-megabyte RAMworks II
without the piggyback board costs
$389.

Computer gardening
Just in time for spring planting comes a
combination software program and
book package that promises to thrust
home gardening into the personal com-
puter age.

Ortho, long a household word in gar-
dening products, breaks new ground
with its Orthe's Computerized Garden-
ing ($50). It includes a handsome and
profusely illustrated 192-page book,
Gardening Technigues, that schools
you in green-thumb basics. Moreover,
there's a detailed vegetable planting
guide that offers, in chart form, a range
of proper planting times for 42 different
vegetables, according to which of 10
climatie zones you live in.

Complementing the print tinforma-
tion i= the computerized part of the
package, Ortho’s Personalized Plant
Selector. You tell the program your
2IP code, and Orthe's software con-
fines its advice to those plants that
thrive in your corner of the country—
your own microclimate. You provide
particulars on desired plant type (by
botanieal classifieation or use), plant
height, flower color, blooming season,
light and water requirements, and the
program generates a personalized list
matching your chosen eriteria.

Machine-writing

‘Twas a time when kids with literary
flair dreamed of writing the preat
American novel, For today's computer
generation youngsters, though, liter-
ary aims are more likely to have an
interactive flavor.

Recognizing this, Hayden Software
offers budding computer-novel ereators
of all ages a software tool for spinning
interactive text adventures. And vou
can use it whether or not you have any
programming skills. [ts Computer
Novel Construction Set ($50) is now
available for the IBM PC, Macintosh
and Apple Ile and Ile.

The Mac version lets you create
rooms {adventure locations of whatever
type) with the click of a mouse, and
connect those rooms with another click,
Writers can fashion custom landscapes,
room descriptions, travel paths, char-
acters and real-time events which
change as time passes in the game.

The product includes a program disk,
user's manual and the TimeQuest Guide
to Adventures and Adventuring. The
program disk features a Story Maker,
which actually generates the text ad-
venture, a Story Player, which permits
actual playing out of the tale, a tutorial
on adventure-making, and a full-length
sample text adventure that displays the
program’s abilities. ™

FREE!

Real Estate Catalog @

of Amarica

544 pages, 1000s of picturas, real estate
in 43 states. Forests, streams, homas,
small businessas, seciuded areas. CALL
STROUT

Scoftadals, AT 1-800-872-5263

Asdding, CA 1-800-225-T787

ort AT-TH3T (CA)

Spring Valley, CA 1-800-523-1380

Ukish, CA 1-B00-883-4321 (CA)

Corimz, GO 1-800-592-2828

Davenpor, FL 1-800-231-4213

Barlin, MD 1-800-841-5283
Camadanion, MO 1-800-352-89808 (M)
Edina, MO 1-800-54 5-22136
Sockion, MO 1800-872-5253
Limcoin, NH 1-800-343-4 580
wWhitefisld, NH 1-800-468-5363
Auburm, NY 1-800-535-0018
Binghamion, MY 1-800-624-3881

or 1-S00-551-5508 [NY)
Clnelnnatus, MY 1-800-322-2067
Flahkit], WY 1-800-338-0307
Essan, NY 1-B00-815-8308
La Fargeville, NY 1-800-872-3315
Malcne, NY 1-800-835-8:304
Massans, MY 1-800-145-5458
Mayviile, NY. 1-800-872-2370
Cave Junction, OR 1-800-331-TT84
Glencos, PA 1-800-T72-5283
Sandy Lake, PA 1-800-27T-564T
Conroa, TX 1-800-325-3144

(dial tona I221)
mm' v“ Mun-si!::ul:i
Hhox,

or 1-800-488-1345 (WA}
Dillwiyrm, VA& 1-800-841-TIT4
Loukss, WA 1-800-823-11008
Mariimbon, WV 1-800-982-5283
Moorefield, WV 1-800-823-8023
Patarstown, WY 1-800-233-8385

or
1-800-555-1212 any ares of town of 1-300-641-4266; (or
write Strout #8190, Box 4528, Springfield, MO S5808,
Piease Include 32 shipping).

SEE the Most Affordable
Helicopter in the World!

ON VIDEO!!
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BY STEVE TOTH

washer, Model KDS-17, seri-

button stays in and yvou can-

not start the machine unless

vou pull the button out man-
| ually, then push it in.

| AUGUST DOBES |

MILWAUKEE, W1

The pushbutton program
switch may be defective, or
gou wmay have a broken
switch cancelling  spring.
Thiz spring is inside the
door, and is operafed by the
door latch.

Ta check these parts, dis-

DOOR LATCH

We have a Kitchen Aid digh- |
al No. 1221, The full-cyele |

Apphance

iy

Stuck dishwasher button

connect the electrical power,
Open the door and remove
the four serews holding the

fromt panel to the inner door.

Next, remove the door han-
dle and the control panel.
This will erpose the door
lalch, the T-pushbutton pro-
grant swileh, and the while
plastic cancelling spring lo-
cated beticeen the latch and
the pushbutton switch,

If the spring is not broken,
bit the rivet has eomne loose,
you can reinstall the spring
on the door with either a
small machine screw and
il ar a pop-rivefer and a

CANCEL SPRING

PLISHBLITTOM
PROGRAM SWATCH

40

DETERGEMNT DISPEMNSER

Dishwasher full-cycle button that sticks may need a new plastic
cancel spring. located behind door panel, If spring s intact, an entire
pushbutton program switch may be required.

standard Yein, rivet. Alzo,
be sure to reinstall the sepa-
rate spacer that inserts into
the spring pivol hole. With-
out it, the spring will nol
move freely. The spring,
part No. 108885, costs about
$1. The spacer, parl No.
108885, costs 25 cenis.

If the spring is intact, then
your problem iz most likely
the program pushbution,

The slide mechanism inside |

the switch may be worn or
the tubricant dried out. If
this iz the case, replace the
entire program switch, part
No. 108813; il costs about
$21. Be sure to mark each
wire and the switeh terminal
it came from so you can
reconinect the wnew switeh
eorvecily.

Ovenwon'tclean

We have a Tappan Gallery
electric range with a contin-
uous cleaning oven. But it
doesn’t clean itself and never
has. It continues to build up
a burnt residue. The instrue-
tions that came with the
stove warn against using
commercial oven cleaners.
Do you have any sugges-
tions?  RICHARD KUHLMAN

NEWFANE, VT

I'nt o cordinuons cleaning
oven, if spillovers or residue
are allowed to build up, they
block the porows surfaoce ma-
tevial and prevent the clean-
ing process.

With the oven cooled,
spray on a cleaner like $09
or Fantasfic. Rub the clean-
er into the soiled area with a
nylon bristle brush or a ny-
low pad. Place a paper towel
over the area and safurate i
with the cleaner. Let the
cleaner soak for about 30
minutes. Serub the soflened
soil with the brush or pad.
Blot up loosened residue and
rinae with cold wafer, [Vse a
sponge to squeeze water over
the area, then blot.

Set the oven tewmperature

| Noisy ice box

to 450° for 2 or 3 howrs, This |

will thoroughly heat the oven
and help with the cleaning
process. If the soiled area is
especially stubborn, repeat
the process. If some stains
still won't disappear, repeat
the cleaning process using

full-strength ammonia.

Om vacation I slept with my
head next to an old refrigera-
tor. It was nearly silent. My
own refrigerator, by com-
parison, is annoyingly noisy.
Its whine forces me to turn
up the TV, and it runs more
than it's off. It is a Hotpoint
CTF16EBC, serial No.
SH364870. Is this normal or
iz there something I can do?
WESTLY T. CUNDIFF

ANN ARBOR, M1

There are many operating
companents in your refriger-
ator that contribute fo iis
overall noise level. The high-
efficiency compressor used
on your model takes less en-
ergy to run, bul runs more

often to mainfain even bor |
temperature. Your refriger- |

ator also has o condenser
fan motor and an evaporator
fan motor that contribute to
the overall sound level. It
miay  be
you're heaving arve normal
operating sounds,

The motor compariment
under the refrigerator pro-
divces the most sound, so
check the floor under the re-
frigerator. It should be wi-
bration-free. All four legs or
wheels showuld be in confact
with the floor. Place a piece
of dense carpeting under the
refrigerator to muffle noise.
Check the rear access cover
fo be sure if's secure.

While the compressor is
running, check for vibration
in the drain tube, condenger
fuliing, compressor mownt-
ing bracket, the defrost wa-
ter drain pan or any part
that iz wot firmly fostened in
place.

There are two sownd-level
reduction kits that can be of
help. A vibration damper
kit, G.E. part No. WR-
48X236, cosis about $3. A
sound-block kit, G.E. part
No. WRi8X292, costs ap-

that the sounds |

proximately $20. Both are |

gold al . E ., or Hotpoint dis-
tribuetors. ™

If wou have o problem with any |

ﬂprtlh'rhrn‘, sl yawr rprr-ﬂl'im. -rlhmg-
with the model awd serinl nunibers;
fo Applinwee Clinie, Populor Me-
chamics, 225 Wesl s7th Bt., New
York, NY 10012, Sorry, bt letters
canne e ansered  fidieidually,
Problems of side iterest il be
discuased in this cofisn.
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal




Even Mars has a
NAPA Auto Parts store.

).

hat's Mars, Pennsylvania,

of course. We're also in
Sleepveve, Flippin, Gun Barrel
and naturally, Mechanicsville.
In fact, we're one of the largest
selling brands of
auto parts in the
world. And you
don't get that big

‘42, care experts who sell the NAPA
Z Brand because they choose to.

All the nght parts.

With over 100,000 different
auto part numbers in the NAPA
inventory, vour local NAPA store
will probably have the part you
need. And every NAPA part
for import or domestic cars,

is made to fit right and
work right. Many are bet-
ter than original factory
equipment. If vou ever get
a NAPA part that 1sn't
made right, we'll make it
right, right away. If you
want the nght part, in the
right place, and you want

All the right places.

From Maine to Maui, over
60,000 parts stores, garages
and service outlets sell and n-
stall NAPA parts. So, it's hard
to imagine ever being more than
a few minutes away from one
of them. And most of those out-

NAPA parts are as good as, or
better than original factory equipment,

lets are owned and operated by
: an independent local business
Al person. You'll not see our
name in supermarkets or
discount stores, or any of
those other places that
don't know torque
from timing. You get
NAPA from experi-
enced automotive
professionals, Car

without doing
things
right.

=

Call 1-800.1 ETMH’! ﬁ:r the NAFPA store elosest fo von,

it nght now, go wherever you

see the NAPA sign of quality. It's
to get you go-
All the nght parts in

your assurance you'll find what-
ever you need
ing and keep
aig and ke HAPA?

all the right places:.
Check your Yellow Pages



Home Video

Hi-fi hitches

BY JAMES B. MEIGS

VIDEO SIGNAL
SURFACE LAYER:
RECORDED VIDEO ALIDIC SIGNAL
[ ]
/9
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DEEP LAYER:
RECORDED AUDIO

TAPE MAGNETIC MEDILIM

TAPE BASE

VHS Hi-Fl uses one set of heads to record audio signals on the
deepest layer of the tape, and another set to record video on the
tape’s surface layer. Sometimes, problems arise when a VCR tries to
play a hi-fi tape recorded on another recorder. If the heads on the
two decks have slightly different alignments, one deck might pick

up the wrong signals, creating audio and video disturbances.

| B v now, almost every

video enthusiast has
heard how hi-fi VCHs lend
such startling realism to mu-
sic and movie soundtracks.
What you probably haven't
heard is that they don't al-
ways work right.

While most hi-fi VCRs
perform fawlessly, owners
of s=ome VHS Hi-Fi decks
have experienced problems
when they try to play back a
hi-fi tape recorded on anoth-
er VHS Hi-Fi machine. The
most common problem is a
low fluttering noise—some
people compare it to the
sound of a motorboat—that
intrudez into the sound-
track. Some people even re-
port oecasional picture dis-
turbances.

To understand why this
incompatibility among ma-

chines afflicts VHS Hi-Fi

decks, it helps to understand
how the system works.

In the VHS format, the
high-fidelity stereo signal is
recorded beweath the video
signal on the tape. This pro-
cess, called depth multiplex
recording, uses an extra pair
of audio heads mounted on
the spinning drum that also
holds the video heads,

The audio heads first
move diagonally across the
tape, recording an FM audio
gignal deep into the tape.
Then the video heads follow
along the same path, record-
ing video signals in a shallow
layer along the surface of the
Lape.

Why don't the two signals
get mixed up? In theory, two
things prevent interference,
or crosstalk, between VHS
Hi-Fi audio and video,

For one thing, the audio

signals are embedded deep
in the tape where video sig-
nala can't penetrate. Addi-
tionally, the audio and video
heads touch the tape at
slightly different angles, or
azimuths. Audio  heads,
therefore, are supposed to
pick up only those sipnals
recorded at the proper audio
azimuth, while video heads
play back only signals laid
down at the video azimuth,
This, apparently, iz where
the incompatibilities arise.

If two VOCHs have slightly
different head alipnments,
they might not be able to
keep their sipnals straight
when tapes arve traded be-
tween them. The result of
the mix-up is herringbone
patterns that distort the pie-
ture, and motorboat noises
in the soundtrack.

Fortunately, you can cor-
rect mild cases of incompati-
bility by fiddling with vour
VCR's tracking control. In
fact, most VHS Hi-Fi VCRs
have a special tracking knob
Jjust for adjusting hi-fi audio,
But if you've got a serious
case of incompatibility, vou
may have a real problem get-
ting it corrected,

For one thing, there's no
way to be sure which of the
two VCRs involved is out of
alignment. But more trou-
bling is the fact that people
who've tried to discuss com-
patibility problems  with
manufacturers’ service de-
partments encounter a wall
of silenee,

I've spoken to technical
experts at some large video
companies, and they claim
they've never heard of the
problem. The usual sugpes-
tion is, “If you're having a
problem, send in your VCR
and we'll realign the heads.”

Unfortunately, head
alignment for VHS Hi-Fi
must be more precise than
with conventional VCURs,
I'm not certain that techni-

A

990

cians in U.5. service centers
can do a better job aligning
the heads than the special-
ists it the Japanese factories
where the decks are made,
In the end, replacing the
problem heads might be the
only solution. Although 1
wouldn't let it scarve me away
from buying a hi-fi deck, 1
believe vou should be aware
that incompatibility exists.
If vou already own a VHS
Hi-Fi deck, and arve shopping
for another one or a seconi
one, bring along a hi-fi tape
recorded on vour current
deck. In the store, use this
tape to check whether the
deck you're planning to buy
is compatible with the tapes
already in yvour collection.

Projecting

an image

Projection television's repu-
tation for having indistinet,
fuzzy pictures is starting to
fade. Two new sets that
should help improve large-
sereenn TV':E imape come
from Kloss, the original in-
novator in projection TV,
anid Pioneer Video,

The new Kloss Novabeam
L} iz o luxury model per-
haps best suited to those
with the space—amd the
budget—to set aside an en-
tire room to hold it. It comes
in three versions: The larg-
est projects a 10-foot pic-
ture, and will probably cost
over $3000, Kloss has always
been a leader in front-projec-
tion picture quality. This
model raises the standards g
noteh higher with the intro.

r!_'fi-_rr_.'-an__.f_m'(n few et iy

=
|
|
e

Projection TV's projecting a better
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A very special
1) guide to what
A\ the exciting world

\ of computer and
electronics kit-
building can
do for you.

The informative Heathkit Catalog shows
you mare than 450 exciting electronic prod-
ucts that will challenge, instruct, and enter-
tain you. You'll find countless kits that you
can build and enjoy. from computers and

robots to cober
"

tv's and a variety of
IBM-PC >

homea products.
And each is backed

Compatible Expandable
Compuinrs

by our years of
experience and
our promise,
“We won'l let
you fail”

HERD*® 2000
Educational
Aobot and

Coursewars

Instrumants

Elactranic
Keylesa
Doorlock

your FAEE
Heathkit Catalog. |

Send to: Heath Company, Dept 017-402 |
Bertan Harbor, Michigan

|
bame 1
|
|

ress

Add

City State Zip

& subsigiary of Zonith Electranics Comporation CL~1HH.| I
==t

}—Heathkil
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HOME VIDEO
(Continued from page §.3)

duction of special Faroudja circuitry,
designed to boost picture detail to stu-
dio-level quality.

Pioneer's first projection TV is an-
other product not intended for the bud-
get-minded. Its 23000 price tag is a bit
high for a 40-inch rear-projection mod-
el, but it provides one of the sharpest
and brightest projection images ['ve
seen, Pioneer claims it delivers 450
lines of resolution. More important, 1
think, is the way the picture stays in
foeus, even in the corners of the sereen,
when viewed from an angle.

As long as I'm pointing out possible
snares for unwary video consumers, I'd
like to vent my personal gripe about the
way video companies label their prod-
ucts. All too many plaster their equip-
ment and product literature with
psuedo-technical names and initials
that are at best confusing and at worst
completely meaningless,

Some companies, for example, prom-

e

Name-games: A stereo-ready TV needs
adapter [atop TV| to decode stereo broad-
cast. True stereo TVs have decoder bullt In.

inently display the letters HD on the
faceplates of their VHS Hi-Fi VCRs.
The companies say this stands for High
Density, and explain that it describes
the recording process used in hi-fi. But
are their hi-fi VCRs any different from
VHS Hi-Fi models without the HD
inzignia? No. As far as helping make
informed buying decisions, the letters
might as well stand for Hot Dog.
Even more confusing is the welter of
terms TV makers use to describe stereo
television. The proper name for stereo
TV is MTS, meaning Multichannel
Televigion Sound. But instead of leav-
ing it at that, some manufacturers try
to make their sets appear more sophis-
ticated by adding other names.
Because the cirenitry for the MTS
system was developed by Zenith and
dbx, some sets add the words “Zenith/
dbx. " Others don't make it clear wheth-

er they contain an MTS tuner to receive
stereo broadceasts or just have stereo
speakers. To make matters more con-
fusing, many broadcasters identify ste-
reo TV with the letters BTSC, the
initials of the committee that helped
choose the standard. Some products
even include thoze letters.

I think the video industry should
come up with a standard symbal, like
the one used to identify closed-cap-
tioned programs on TV, Until this hap-
pens, be sure to read the fine print,

In another area, JVC's picture-
boosting HQ (High Quality) technology
is one of the most exciting things to
happen to VHS VCRs since hi-fi sound.
But now it seems the HQ tag might
become another confusing catchphrase,
one that means different things to dif-
ferent people—and to different VCRs,

The way JVC first introduced the
technology (see Electronics Monitor,
page 14, Dee. '85), HQ had three com-
ponents: a higher “white-clip” level to
boost certain parts of the signal, and
two types of video-noize reduction. But
when JVC recently held a meeting to
hammer out the details on HQ so that
all VHE manufacturers could begin in-
cluding it, the company hit a snag,.

Some manufacturers wanted their
own picture-boosting technology in-
cluded, and the whole HQ concept got
watered down in the process. It was
decided that any VCR can be called HQ
if it includes the white-clip circuitry and
at least one of the two types of video
noise reduction or a new picture-sharp-
ness circuit not developed by JVC (but
reportedly less expensive to build).

What does this mean to }rr,tu"." It's
likely that less expensive VCRs will
include only white-clip and the sharp-
ness circuit, while expensive models
might include the whole package. How
will you know the difference? | can see
it now: We'll soon have VCRs tagged
“Super HQ,” “HQ Plug" and more,

Hot combos
TV sets with built-in VCRs are about to
start landing on these shores.

Sony made a splash at January's
Consumer Electronics Show with an 8
mm VCR couched inside its 25-in. XBR
Trinitron monitor/receiver. The VCR
portion features all the capabilities of
Sony's tabletop 8-mm recorder, includ-
ing excellent special effects and 24
hours of digital audio recording. The
TVCR should sell for about $2200.

Liess of a financial strain—and easier
to carry—are two combos from Lloyds.
The company's LO50-TVCR packs a
VHS recorder into the chassiz of a 13-
in. color TV with wireless remote con-
trol. Another 13-incher, the L%40-
TVCP, containg a VHS playback-only
deck (VCP). You'll find them selling for
about $5560 and $500 respectively. M
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New Home Security

Device

Stops Burglars

Introducing the best bargain in
low cost home security! Now you
can protect your home and family
in minutes.

Better Than Burglar Alarms

Law enforcement officials will tell you
a dark house is like an invitation to a bur-
glar, and that leaving your lights on when
you are away from home is one of the best
ways to make it look occupied. But leaving
the lights on all the time costs money and
rarely fools the professional criminal.

Let AudiolLites Guard Your Home

AudioLites turn ordinary lights into
sound activated security systems. If any-
one even approaches your home, Audio-
Lite sensors pick up the sound and flood
your yard with light, room lights come on
instantly and intruders are frightened away.

Never Stumble in a
Dark Room Again

Unlighted rooms, stairways and out-
door areas are often hazardous due to
inconvenient or hard to reach light
switches. AudioLites light your way the
minute they hear you coming. Just imag-
ine the safety and convenience of having
your driveway light up the moment your
car approaches.

AudiolLites Work Anywhere

Each AndioLite can be adjusted to turn
on at varying sound levels. With a small
screwdriver, you set the amount of sound
needed to activate the lights . . . anything
from a whisper to a loud shout. Lights are
timed to stay on up to two minutes. Each
new sound triggers the internal timer and
begins a new countdown. So lights stay
on while you're in a room and go off auto-
matically when you leave, For quiet activi-
ties, AudioLite has a manual on-off switch.

30 Day Money-back Guarantee
Solid state construction and quality
craftsmanship means no wear and tear on
parts. AudioLites are UL approved and
come with a ONE YEAR REPLACE-
MENT WARRANTY. Try our Audio-
Lites for 30 days, risk free. You'll won-
der how you ever lived without them. If
you don't agree that they add security,
safety and convenience to your home, just
return them for a prompt full refund.

Free Shipping and a $20 Savings
When You Order 4 or More!

To give you total home protection,
you'll want more than one AudioLite.
Order 4 or more AudioLites and enjoy our
extra discounted price of just $19.95 cach.
That means a package of 4 is just $79.80.
YOU SAVE $20!

Three Easy Ways to Protect Your Home in Minutes

The AudiolLite Switch
turns on cailing lights. It's ter-
rific for dark stairways, hall-

The Audiolite Socket /s
as easy to use 83 screwing
in a light bulb. This is the
Audiolite created for outside
fiood lamps, driveways and
walkways, Works with up to
150 walts.

The AudicLite Plug plugs
into any sfandard outlet and
is designed fo ba used on in-
terior room lamps. Any room
with a lamp can be sound ac-
tivated, The plug is portable
and can be used anywhere.
Works with up to 300 watls.

ways, antry ways, basemeanis
and garages. It installs quickly
and easily in place of your
present light switch using
just & screwdriver It lakes
only a few minutes, even for
a novice. Works with up to
200 walts.

Stops burglars by furning on fights before
they break in.

Extra Bonus — Order Today!
And, if you order today we'll include
eight FREE Burglar Alarm Warning
Stickers for your windows and doors, with
any order of 4 or more. A $3.95 value.

Easy Ordering
Over Our Toll-Free Line

Order today by calling: 1-800-525-8624
{(In CO 303-T62-1385). Or, send this order
coupon to: Progressive Energy Corp., 3148
8. York, # PM456, Englewood, CO 80110
¥YES, | want to start enjoying the security, safety
and convenience of AudioLites today. If in 30
days, | am not fully satisfisd, | can return my
AudioLites for a prompt refund.
] Please send me _____ Audiolite(s) at
$24.95 each. (Include $250 shipping for 1,
$3.50 shipping for 2 or 3)
T | want to SAVE $20 and get FREE SHIPPING.
Piease send me 4 or more at $19.95 each —
along with my FREE BONUS.
3 modals: (order any combination)
__ Plug(s) —__ Socket(s) ___ Switch(s)

] Check [ MasterCardVisa [ COD

Card#

Exp. Date

Marme

Address

City State Zip
——PE|
i e

e ]

E ]

Progressive Energy Corporation

3148 South York, #PM486, Englewood, GO 80110,
TOLL FREE 1-800-525-8624. In CO 303-762-1385
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BY TIM COLE

Mad River Grand Laker—high-tech bullding and proven lines.

sk 10 different outdoorsmen their opinion on the ideal
Anuldmr boat and yvou’ll get 10 different answers, all of
them entirely plavsible. Low-freeboard, shallow-water skiffs
perform admirably in the Florida Keys, but may fiunk the
rough-water performance test up in Maine. Inflatables may
be appropriate as large-boat tenders or sport boats, but may
suffer in the all-around utility department. And aluminum
jon hoats may be perfect for lakeland fishing, but are hardly
adequate for true salt-water work. So what's the answer for
the waterborne outdoorsman who won't settle for anything
but the best of all worlds? Ask Jim Henry of the Mad River
Canoe Co. and he'll tell you the North American indian had it
all figured out 200 years ago. Jim has designed the Mad River
Grand Laker motorized canoe with a high-tech twist to
satisfy his diverse outdoor boating needs, arguing that
modern building materials in thiz albeit anachronistic hull
form will fill most requirements handsomely. At 21 ft. and
120 pounds, the boat can be car-topped and portaged easily
by two. And a 9.9-hp Merc pushes the Grand Laker along
smartly, as I discovered during a test run in New Hamp-
shire. Moreover, Mad River builds it tough, The boat is made
out of three lavers of unidirectional S-glass and three layers
of Kevlar over a -in. Airex core. Two more layers of Kevlar
are laid over the Airex. A high-strength ash keel (never
underestimate the power of wood) adds longitudinal rigidity,
Jim has chosen a high-tech Kevlar/ Airex/S-glass combination
because of its impact resistance, obviously crucial in a design
meant to skirt past the odd cuteropping or take life's little
groundings. For more information about this $3750 work-
horse, contact Jim at the Mad River Cance Co., Box 610,
Waitsfield, NH 05673,

4

— modules—the monitor

Portable power
Under the heading of “nifty
ideas" this month we find the
portable photovoltaic sys-
tem from Sovonics. The Sun-
pak Model 110, priced at
3210, is small enough to fit in
your knapsack and weighs
only 3% pounds., But this
diminutive solar array—
comprized of Sovonics' “flex-
ible amorphous solar cells"—
offers enough sun-produced
6 or 12-volt DC juice to pow-
er many audio and video
produets, toys, tools or to
recharge batteries. Contact
Sovonics Solar Systems at
6180 Cochran Rd., P.O. Box
39608, Solon, OH 44139,

Sunpak can provide solar power
for many applications.

Small-boat radar

It's called the Mars Vigil and
it's intended for powerboats
20 ft. and up. And while it's
definitely on the pricey
side—try $2700 a copy—the
Vigil preatly advances the
state of the art, introduecing
technologies that even
o the casual boat owner

should know more about,
For starters, the Vigil is
designed in two distinet
anil
the control panel, These two
components can be separat-
ed by up to 15 fi. using wire-
less infrared remote control.
So, if you're pressed for
gpace on that mid-20s canyon
runner, you can position the

Vigil's key panel under a
gunwale adjacent to the
helm and squeeze the moni-
tor on the dash under the
windscreen. The Vipil's
monitor, key panel and top-
sides scanner are also de-
signed for self-installation.
But move beyond these
rather innovative touches to
what the engineers like to
call the user interface—the
screen itself, n other words,
The Vigil achieves higher
resolution in its 2-tone ras-
terscan monitor through a
512 by 256 pixel density.
Contact Mars Electronies,
Marine Systems Division,
801 Carpenters Crossing,
Foleroft, PA 19032, P

Vigil advances the state of the art in rasterscan radar technology.
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FRrEE $1,000 HOMEOWNER'S
CouPoN Pack FrOM TRANE.

WHEN YOU BUY A QUALIFYING ENJOY SAVINGS ON ELIGIBLE PRODUCTS FROM
THESE LEADING COMPANIES:
ENERGY SAVING AIR CONDITIONER ISUGORE
g e _ i
E conservation is in the air. Now you can the . = American- « O
energ}rnﬁﬁmcyuf home and get a free §1,000 Homeowner's Plumbing Products  Fiberglas Corp.
Pack from at the same time. %gaqun]if:,ring‘m » Better Homes and  + Perma-Door
Elite or Executive central air conditioner or . Gardens® Books » Robert Bosch
heat from a participating Trane dealer « Bissell” Inc. Power Thol Corp.
between 17 and 31, 1986, and we'll » Black & Decker » Roper Sales Corp.
ive you a free coupon containing over (U.S) Inc. + Samsonite” Furniture Co.
gj)ﬂﬂmhufdimmtsmdmb&t&smnvmmy » Homestead Ceiling  « Trane Air Conditioning
of brand name products to care for your home and Fans - & Heating Products
make it more energy efficient and comfortable. « In-Sink-Erator « Weber-Stephen
That's a value of more than $1,000 now and home Products Co.
energy savings from Trane for years to come. Replace your old system with a quiet, reliable,

| energy efficient air conditioner or heat pump from
—— Trane mm%mm '
and detai

sy, for a free estimate on your free
Trane centrai air conditionary . —
BTG TD B 0 T, BWH. BWE BWC.C WD S s ot = = TRANE cvponpack
Sy i e gt e s N
L'dﬁ.mmﬁ:ymmhum agisin 50 reilliom pecpile balee comgfirt in i 600 80, The Trame Company- Dealer Products Grosp.
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Twuo approaches to car CD: 5anmyo unit [top) has a jack for a portable
tape player. Jensen radio/cassette has a jack for CD.

here’'s a Las Vepas
ghow that attracts
100,000 people over a 4-day
run and features more big-
name acts than any single
hotel/casino extravaganza in
town. It's the winter edition
of the Consumer Electronics
Show, where the home en-
| tertainment industry shows
off itz latest developments
| amid the cacophony of music
[ videos mixed with Mozart,
Mot surprising to anyone,
the digital Compact Dise
dominated the new audio in-
troductions. Compared to
earlier CD players, the new
models are more versatile.
This should make the laser-
bazed machine an even more
attractive alternative to the
conventional analog turnta-
ble, Indeed, 1986 will go
down in hi-fi history as the
first year when we Ameri-
cans buy more CD players
than turntables.
Hastening the demise of
the turntable—and weaken-

48

ing the cassette's position as
'H-'(-"".—;H- H new t.'l‘ulj I!II'!“I [HJ!".B-
ble and ear stereo CI) ma-
chines that make digital dise
a truly universal medium,

Where onee only two per-
sonal-sized portable CDs
were available, you'll soon
see about half a dozen more,
from such companies as Hi-
tachi, Mapnavox, Quasar,
Sanyo and Toshiba. Most
unigue among the new por-
tables is Toshiba’s XR-P9
(300), It's the only mini-
plaver that offers wireless
remote control as an op-
tion—ohviously  for those
times when you use the play-
er as a home unit. A non-
remote portable, the XR-I8,
costs H200,

Despite all these portable
CD players, automotive CD
generated the most excite-
ment at the Las Vegas gala.
Sony introduced the world's
first ear CD changer, called
the Disclockey. It stows
away in your car's trunk and

holds 10 dizes. You operate
and program the plaver with
a remote control module.
This can be permanently
mounted in your dash or you
can leave enough slack in the
cable to pass the controller
AMONg  your passengers,
then hide it under a seat
when you leave the car,

Sony's DiseJockey comes
with or without an AM/FM
tuner. By the time you read
this, you'll find it in hi-fi
stores for about 1000,

In other car CD develop-
ments, Jensen is the latest
company to make it easy for
you to use a portable CD
player with your car. The
company offers two in-dash
cassette receivers with rear
panel inputs for connecting a
CD player. Jensen goes a
step further than many of its
competitors by offering an
optional adapter that plugs
into the back of the unit,
then runs forward to provide
dashboard access to the CD
input. This allows easy con-
nection of a portable CD
player to your car system.
The new models are the
JXL-45 ($330) and JXL-55
(3400).

Sanyo, meanwhile, takes
just the opposite approach to
the cassette vs, CD dilem-
ma. The company now offers
two in-dash car CD plavers
that feature front-panel in-
puts to connect a portable
tape player to your car ste-
reo system. The FTECI and

Mitsubishl home CD changer
[top) holds 5 discs. Toshiba's sec-
end CD portable is XR-J9 | $200).

' FTECZ are_priced at $600 |

and $700 respectively. Both
are AM/FM/CD combination |
units, but the FTECZ2 has
more features and includes
sSanyo's Viper auto security
gystemn  (see Saofe And
Sennd, page 180, Oct. "85).

In conventional in-dash
CD players, Denon, JVC
and Philips also have ad-
dressed the problem of theft.
Each company lets you easi-
Iy remove itz player from the
dash (you can stow it in the
trunk or take it away). The
Philips and JVC units, CI-
only, can be used away from
the car.

In home CD, develop-
ments are less dramatic,
though several recent moves
will doubtless speed the digi-
tal format’s acceptance.

Mitsubishi, for example, is
the second company to intro-
duce a home CD changer,
this one a 5-disc model. The
DP-309 carries a suggested
retail price of $450. (Pio-
neer's 3500 PD-M6, a G-dise
changer was the first,)

Yet another trend nailing
down the CD player's place
as suecessor to the turntable
is the appearance of pre-
packaged audio component
systems offering a CD play-
er as standard equipment—
with the turntable optional.

Until now, CD-equipped
systems were commen, but
all also came packaged with
an analog turntable. Pioneer

(Please turn to page 50)
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Dupli-Color turned Bea into
an auto touch-up expert

"fhuc:andnanaxparitauch up
job, too. It's easy with Duplhi-
Color's exact original color
malch and easy, step-by-slep
instructions.

Scratch-Fix*-For late modal
wvehicles. Comes with handy

Brush In- Capﬂ?z!n:&tﬂr

Gm'-remant 5 0z. aer can
for larger touch-up areas.
Truck & Van Paint-For pick-
ups, vans and RVs. Great for
accessories, loo.

GUIDE
Write: Dupli-Color Products, Box 11,
1601 Nicholas Bivd., Elk Grove Village, IL 60007

DU~ 0k0

AUTO TOUCH-UP PAINT

Increase Tire Shop Safety and

We Will Give You This Solid
Bronze Buckle.

Heawy truck wheel/rim servicing can
be dangerous

Motor Wheel! Rim Safety Training kit
has material and instructions 1o help
you teach safe wheel/im servicing
and help avoid neadless accidents.
Send for frea kit. Post the safety
material, Present the program 10 your
sorvice people. Return validation car-
tificate. And we'll send you a Motor
Wheel Think Safety belt buckle
Write: Dept. 31411,

Motor Wheel Corp. -
Lansing, Mi 48909 'f?i;‘fr

e -
e a
il _gm B -
—_— o 8
_-._.;ﬂ l_.l i
e i L= o
= Ly i [ .

MOTOR 5 WHEEL

Subsidiary of The Goodvear Tiré & Rubbed Comaany

' FREE!

Exciting New

Report Shows
How To Build

The Body You've
Always Wanted!

Call boll iree ar write today. By
return mail, youll receive a
MEW pactute-lilled report on
how youd can qusckly and easily
l:-ﬂ|r.u. & aild '!hal 'l g

Imagine| Posertul arma and
lﬂla Super wide shoulders
Trirm wiged, Gregt drengthl
Lo 13l Thie secren i wiigise
Micle Pumping

CALL TOLL-FREE
1-800-523-9491

{ IN MICHIGAN |
| 4-312.535-2119 /

Or Wrile
Unwversal

Box 6694 Dept. X20
Dratrost, M| 48240

BUY ONE AND WE'LL

Call toll-free 1-800-255-2511

MY and Alaska 716-855-2226 Collect
Canada toll-free 1-800-338-0012

Recreatives Industries, Inc.
pot Street
Buifalo MY 14206

*if the terreory &ill Is apen

AUDIO
(Continued from page 48)

is taking the lead in breaking away
from tradition by offering four CD-
standard/turntable-optional systems,
Fisher alzo will offer such systems.

Taping tax debated

Through the years, the audio industry
has boasted that its products don't hurt
anybody. Hi-fi components don’t pol-
lute the environment, they don't maim
people and they haven't yet been shown
to cauze any dread disease.

But in the record industry’'s eves, the
audio component and blank tape indus-
tries are nothing but a pack of thieves.
What the audio gang is aceused of
stealing is royalties due to recording
artists and songwriters, How? By sell-
ing audio tape recorders and the tape
that poes with them.

Accordingly, two bills have been in-
troduced in Congress that would levy a
tax on the sale of blank audio tape and
recorders. The record industry’s posi-
tion is that people who copy an LF,
cassette or Compact Disc at home are
depriving the artists of what's theirs—
a royalty on the sale of their original
work. To the record companies, justice
demands a tax on the devices that
permit consumers to copy these works
without paying. Proceeds from the tax-
es would be distributed to the artists as
compensation for lost royalties,

The House bill, H. R. 2911, was intro-
duced last year and at press time still
hadn't been scheduled for hearings. But
the Senate Copyright Subcommittee
has heard testimony on itz version of
the bill, 5. 1739,

The two bille are similar, difforing
only in the amount of the tax on record-
ers. The House version ealls for a 10
percent levy on the wholesale price of a
standard tape deck, 25 percent on the
wholesale price of a double-deck (those
cassetle units with two tape transport
sections) plus 1 cent per minute of
playing time on blank audio tape. The
Senate bill puts the same penny-per-
minute on tape, but only 5 percent on
the wholesale price of any recorder.

Most representatives of deck and
tape manufacturers say the cost of such
taxes will have to be passed on to
consumers. They contend that the pro-
posed bills would tax tape and record-
ers that might never be used to repro-
duce copyrighted material.

Both industries have alot at stake, so
they've marshalled their forces for the
congressional battle. In fact, the Audio
Recording Rights Coalition (202-457-
4919) ran large antitax ads in the home-
town newspapers of the senators on the
copyright subcommittee, The ad asked
consumers to voice their objections to
their elected representatives. ™
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Satellite TV S} m
You Gan Install 'ﬁ_ lith
Ordinary Hand Tools

—— High-Efficiency Feedhorn
'H#h Weatherized
Housing

>,

Feature-Packed! %, '
Easy to Operate!

Expandable Design! Wind Loading
Affordably Priced!

g
Radio Shack's new satellite TV system brings Sat: rl.s:.:n;:ly

From the Ground,

you over 100 channels of quality entertainment. Rty o]

Enjoy sports, movies and music videos with
stereo sound, networks, super stations, kids'
shows and more. This complete block down
conversion system includes instructions
and an assembly guide on video cas-
sette. Only $1995 or as low as $92 per
month® Selected components are also
available for upgrading existing sys-
tems. Come in today for details.

L,

\ Precision
3 //Hutnr Drive
Provides Full

180° Coverage

~
Heavy-Duty Mast 4
With Built-in i

I I rd
Bubble Leve .
LB#
o
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s ':&‘.\.*‘F o
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The digital synthesized receiver provides fully automatic dish posi- 4] AT A
tioning, automatic stereo sound tuning, and outputs for standard *ﬁ- e e
TV sets, TV monitors, sterec audio amplifier and descrambler. ,&D _@ p Ve -
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< / *ﬂ' f*# - P "4
Radio fhaek o
The Technology Store s '
A DIVISION OF TasDy CORPORATION f{‘" y
“Radio ShackCitiLine is an open-ended credi plan from Cithank. Poyment mayvary o/~ 3" o f{:‘- e
depending on balance. Price applies 2t participating Radio Shack stores and dealers. /'/ oo
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The first update of Sikorsky's

e Federal Aviation Ad-
ministration has certi-
fied Sikorsky's new S-T6B
corporate helicopter for day
and night takeoffs and land-
ings from sea level to 3200
ft., and en route altitudes of
10,000 ft. The S-T6B is the
first major update of the de-

Avwviation

576 has more lifting power, |

flies as the H-T6 Eagle for
the Army.

The basic craft is known
for its execellent flight stabil-
ity and lifting power, but the
new version is billed as more
stable and better at lifting.
Among the improvements is
an engine with 46 percent

eade-old 5-76, which also maore takeoff power.
1-man chopper complish in jungle terrain
The Army has moved a step | What a fighter does over open
closer to the dream of a 1-man | land.

attack helicopter. In tests of

the McDonnell Douglas AH- P TOPS with

fid at Mesa, Arizona, the ex- thunder

perimental chopper has made
its first suecessful flights with |
fully operational advanced
digital flight controls. The |
chopper is outfitted with a fly-
by-wire control system simi-
lar to the controls of a jet
fighter, Eventually, the
Army plans to create a light
attack helicopter called the
LHX. It would be outfitted
with air-to-ground and air-to-
alr missiles, a cannon and oth-

er fighter-type weapons to ac-

52

Weekend fliers count thrills
and chills among the benefits
of taking to the sky. And the
upcoming AVTEK 400 Jetfan
is promising all that and more
in flight tests, The twin-en-
gine craft made of Dupont
Kevlar and Nomex is gunning
for FAA certification as a 400
mph craft. During tests, cer-
tain desipn changes are being
considered in the wing config-
uration. But the plane shown
in the photo at right is basical-

ly what the AVTEK 400 will
ook like when it tries for
FAA approval next year.

The Porsche
of aviation

The West German automak-
er Porsche is getting into the
aviation engine business fol-
lowing last year's stunning
Texas to Stuttgart 46-hour
flight of a 2-place Mooney
with a 212-hp Porsche en-
gine. The G-cylinder, 3.2-li-
ter engine is similar to the

| powerplant used in Porsche

cars. The engine is being
tested this year on a new
Dutch-made corporate prop
plane. But more interesting-
ly, the British Skyship com-
pany has mounted an experi-
mental Porsche on  a
tethered Skyship 600. Mean-
while, Messerschmitt-Bol-
kow-Blohm has ordered a
Porache Formula One racing
engine for experimental use
in a helicopter.

Props again

Jet-age baby-boomers seem
fascinated with the propel-
ler. An increasing number of
airplane designers and own-
ers are looking to props for
high-speed flight at low fuel
consumption. It seems that
the oil stampede of a deecade
ago bowled over the indus-
try.

Now United Technologies'
Hamilton Standard Division
has begun full-power testing
of the first larpe-scale prop-
fan under a NASA contract.
The tests, under way at
Wright-Patterson Air Force
Base, are the last major step
toward flight-testing a prop-
fan plane later this year. The
big deal about prop-fans is
they theoretically can push
an airliner-size craft at jet
speeds,

But they use 30 percent
less fuel than comparable
turbofan engines.

Fix-It aircraft

You and [ may soon be flying
in a plane that ean repair
itself in flight.

I'm not dreaming. I'm just
following work being con-
ductad by the Air Force
Aeronautical Systems Divi-
sion toward development of
an automatic self-repairing
flight-control system.

The present design is for
jet fighters. But the system
could translate to lightning-
damaged aireraft that are
flown by civilians in a decade
or s0. The system would
have backup flight controls
to stabilize an airplane if one
of the craft's main controls,
or a chunk of a wing or tail,
were blown away.

Rudders, flaperons, aile-
rons or stabilators would be
brought under the control of
a flight computer and would
take over the tasks of the
missing flight control fune-
tions. An automated mainte-
nanee computer would even
be able to detect any me-
chanical breakdowns requir- |
ing that one healthy part of |
the airplane take over for
another broken-down part,

Grumman and General
Diynamics have already been |
awarded contracts to con- |
struct and test prototypes of
the self-repairing system.
They are examining current
jet aircraft design to see if
they can improve the in-
flight repair chances of the |
equipment as it now exists,

In the next phase of the
program, new flight-stabiliz-
ing equipment will be added
to experimental aircraft to
begin  tests. Full-fledged
flight tests of the automatie
self-repairing  system  are
scheduled to begin in 1989,

Computer software for the
system iz already being
flight-tested under an air- |
borne damage control diag-
nostic program, M

The AVTEK 400 will attempt to get FAA certification this year.
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Save Gas, Save Engine with “POLY”

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

The Secret is “Poly”

“Poly" is short for polyietrafluoroethylene
(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 quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operaling lemperature, 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 scientifically 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 50"

The Federal Aviation Administration has
fully accepted a similar product for aircraft—
Slick 50 Aircraft Piston Engine Treatment
(F.A.R. #349). This FAA endurance test
simulaied 1400 hours of engine use,

The senior engineering researcher at a
leading southern California university
stated, “Slick 50 does increase horsepower
and decreases 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 75000
o 129000 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
waler temperature never rose and the en-
gines sustained no apparent damage.

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 52 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 filter change,
add the engine flush you get free with each
order toclean 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
operates, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It'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

Shick 50 will work with all petroleum-
based oils and all synthetics compatible with
petroleum-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:

l. 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 Wa

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine 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 Selling
Slick 50 Yourself

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

Free engine flush sent with each order.
Free shipping with orders of 2 or more.

For purchase or further information
call toll-free 1-800-525-8624, ext. 4 (in
Colorado call 1-303-762-1385) or send to;
Progressive Energy Corp., 3148 South
York Street, Dept. PM486, Englewood,
Colorado 80110,

Yes, | want to improve my car's performance

and save my engine — rugh me risk free

[ Ona Slick 50 at $3985 + $4.00 shipping
and handling.

[ Give me free shipping and handling for my
order ol 2 or more at $3995 each.

[ Check [COD 0[O VisaMasterCard
Card #
Exp. Date
Mame

Address
(Give street address if possible for UPS defivery)

City

- Swe___ Zip
e
e e R —
——PEC
R
Progressive Energy Corporation
3148 South York, # PM486, Englewood, GO 80110

TOLL FREE 1-B00-525-8624. In Co 303-762-1385
1886 Progressive Energy Corp.




BY JIM DUNNE

year. Not since the "20g,
then, has the smaller engine
been so popular. Last yvear, a
Four was used in just over 50
percent of the 4.3 million cars
built in the United States.
Import car manufacturers
who have plants here, like
VW, Honda and Nissan,
helped tip the count in favor
of the smaller engine,

if |

Four tops engine list

n 1985, for the first time in |
the memory of most folks,
the 4-cylinder topped the list
of engine installations for a

Second most popular was
the V& engine, installed in 28
percent of the UL.B. cars,
mostly those made by Ford
and General Motors, Sixes
dropped to just 20 percent of
all engines, but this was at-
tributed mainly to a shortage
of V6 engines, not to lack of
demand. With new Sixes in
production from Ford, and a
better supply for front-wheel-
drive cars at GM, the V&
engine should show the big-
gest gain in 1986,

Carefully integrated hatchback is hard to spot on the ‘88 Corsica.

Corsica 1988

A 5-door version of the Cita-
tion replacement will be intro-
duced as a 1988 model by
Chevrolet (above). Notable in
the design is the carefully hid-
den hateh door at the rear,
From just about any angle
except the rear, the car has
the appearance of the 4-door
Corsica that iz set for 1987
model vear intridduction (see
Delroit Listening Post, page
32, July '85),

Return of LeMans
“It's a familiar name, so we
think customers will like the
car right off.” That's the way
one of the nation's bipgest
Pontiac dealers explained his

54

reaction to the “LeMans” la-
bel being used for the Korean
car GM will import in 1987,
LeMans was the name of the
midsize Pontiac sedans sold
from 1962 to "82. when it gave
way to the 6000. Now, Ponti-
ac plans to use it for the Opel
Kadette lookalike to be as-
sembled by Daswoo in Korea,
LeMans prototypes have

been undergoing shakedown
tests at GM's prov-
ing grounds in Mil- 8
ford, Michigan, g
for the past year.

In appearance and
mechanical details,
they are identical to the
Kadette and, according to
Pontiac, the production mod-

Plymouth Sundance 2-door caught on lts way to Chrysler test track.

elz will not be much different.
Overall, the desipn is similar
to Honda's pugnacious-look-
ing CRX. Front-drive with a
L2-liter (T3-cu.-in. ) 4-cylinder
engine and 4-speed manual
transmizsion will make this an
economy car. Price, with the
low-cost Korean souree, will
be near the lowest of the Jap-
anese cars sold here, but no-
where near the 53995 of the
Yugo or Skoda,

Tapper handle
That's what GM insiders are
calling the unique door handle
that will show up on the 1987
Chevrolet Baretta and the
1988 Pontiac Grand Prix. The
outside handle is in the up-
right portion of the window
frame, its black finish blend-
ing in with the B post so that
it becomes invisible from a
distance. Why the tapper la-
bel? To open the door, you
pull down and out on the han-
dle, just as you would tap a
glass of beer, Does this tell us
something about where GM
designers spend their off-
wark hours? Orange juicers
also work that way,

Sundance

Newest model in Chryaler's
lineup of small cars is this

Sundance subcompact coupe.
It fits between the Horizon
and Reliant and will be on sale
next fall. This finished pilot
model (above) was caught en
route from Chrysler Engi-
neering in Detroit to the
proving grounds in Chelsea,
Michigan. Two body styles
are planned: a 4-door sedan
and this 2-door. Chassis de-
tails include a 2. 2-liter 4-cylin-
der engine, front-wheel
drive, and a choiee of auto-
matic or manual transmis-
sions. Dodge will have similar
maodels, with their owmn grilles
and taillights, that will sell
under the Shadow nameplate,

Ciera coupe

Among GM's midsize models,
s will get an exclusive on
this 2-door roof style (below),
at least for the 1986 model
run. The Mercedes lookalike
roofline i intended to set
Ciera apart from Buick,
Chevrolet and Pontiac models
in the A-Body line.

A GT version has a special
air dam and rear spoiler, plus
halogen headlights. Olds was
chosen as the lead division for

| this body style as a reward for

its zales lead among GM's
midsize sedans.
i Ploese Prir Py i ST
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Oldsmobile is the first GM division to get Mercedes-clone roofline,



two-year limited warranty.
0” Mo R[ Try Ford Accu-Set speed control, and see how simple
hydrostatic drive model.
Powered by a 16 hp Industrial-Commercial two-cylinder |
m m engine, it's an all-purpose workhorse.
More trade-in offers! You can get at least $120 for your
‘ ”’ w m Ask your participating Ford Tractor dealer for complete
details, and ask to see the warranty. Or call toll-free
mp mcm’ 1-800-528-6060, Ext. 1865 for his location.
& T e |

tractor operation can be. It automatically maintains any
trade-in on a new Ford Rider Mower Tractor, $200 on a Lawn

- Tractor, or $400 on a Lawn and Garden Tractor.
FORD TRACTORS @&ZZ»

The Ford Yard Tractor is a better bargain than ever—
because your Ford Tractor dealer will give you $400 or
more for your trade-in, regardless of the age or condition
of your old equipment. The Ford YT-16 already is priced
about $1,000 less than most good lawn and garden
tractors. To top off the deal, it's covered by a
forward speed you choose, and comes with the optional
These offers are good from March 1 to June 30, 1986. l
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Eyeballing gauges

GM researchers believe that the instru-
ment panel can be redesigned to make
the most of the human eve. We have
different ways of seeing objects. As ex-
pected, the ohjects directly in front of the
eye are seen most clearly, and their
colors are most distinet. That's where
the important gauges should be mount-
ed. Other gauges, those of less impor-
tance, can be moved to the side where
they are seen less acutely.

That makes sense, and has been the

b

rule since engineers started laying out
instrument panels. But now, with more
scientific knowledge of how the eve sees,
the technique can be refined. Blue colors,
for instance, are not seen as sharply, and
shoulid be used for background on instru-
ment2 instead of for details. Another
example: Gauges =et off to the side may
be made larger for better viewing. Or,
movement in the gauge—like a blinking
light—will eateh the eye's attention,
Also, the human brain iz wired to see
color, lines, edges and angles more
quickly than other shapes, GM research-
ers are trying to take advantage of the
eye's trick by making certain parts of a

line pattern either brighter or darker.
However, that development, like the
others, will not show up on an instru-
ment panel of a production car before
much human testing.

About 10 years ago, GM did a project
that watched the driver's eves as they
moved from the roadway to the instru-
ment panel and mirrors, It was found
that gauges set up high, and to the left of
center, were the ones first checked, and
most frequently checked. Then came the
gauges above and just to the right of
center. Finally, the driver's eves
checked gpaupes to the far left and right.
Look at the pauges on vour own car. If
GM's findings are correct, the spesdo
should be center or left-center. Sports
car drivers may prefer the tachometer in
that position, because it can be seen and
read more quickly.

Saturn rumblings

GM wanted to make a small car that
could compete in price with the imports.
Something in the $5000 ta $6000 range.
That was the idea behind Saturn, a $5
hillion company that would operate sepa-
rately from GM's regular divisions and
not be tied into any old-fashioned ideas of
car building. But now the Saturn focus
has shifted. Some reports say Saturn is
planning a car for Yuppies, one that wall
carry a much higher price tag. And that
has Pontiae, Olds and Buick hopping
mad. Why dump 35 billion into a new
company, they argue, when the same car
could be built on existing lines by the
older car divisions? Make no mistake, $5
billion is a ton of money, GM could build
10 gitramodern assembly plants for what
they plan to spend getting Saturm off the
ground, The older divisions will lose a
chanee at that bonanza, and at the same
time find themselves with a new compet-
itor, the Yuppie-scale Saturn. Mean-
while Saturn—which will get into pro-
duction in 1989—is forging ahead, even
without a firm focus on what kind of car it
will ultimately build.

Diesel downturn

The unlikely marriage of Mercedes to the
iliesel engine, one that saw the luxury
carmaker lead in diesel sales for more
than a decade, is coming on hard times,
Mercedes plans to sell only 25 percent of
its 1986 models with diesel engines, a
precipitous drop from the 75 to 80 per-
cent peak in 1980, Three reasons for the
downturn: Gas prices are holding steady,
high-powered engines are back in vogue,
gas-purzler taxes are not the scandal
they once were.

Bigger Vis and high-output 16-valve
Fours are taking the place of the diesels.
As for pas-puezler taxes, Mercedes is
passing the costs on to its customers,
who don't seem to mind the extra grand
orr g0 tacked onto a $25,000 to $55,000
price sticker. ™
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With NRI training at home, you can...
Move up to a high paying
career servicing computers

And you an a by a

— ______4'5.5...“5""“: L P
ctually building NRI’s

UL R L TR |
o WA VRL 31N 3T

16-bit IBM-compatible computer.

You can create your own bright,
high paving future as an NRI trained
computer service technician. The
biggest growth in jobs between now and
1995, according to Department of Labor
predictions, will occur in computer
service and repair, where demand for
trained technicians will double. There is
still plenty of room for you to get in on
the action—if you get the proper
training now.

Total computer systems
training, only from NRI

To learn how to work on
computers, you have to get inside one.
And only NRI takes vou inside a
computer, with total systems training
that gives you hands-on experience with
computers, peripherals, and software.
You'll build a Sanyve MBC-550 series
computer, which experts have hailed as
the “most intriguing” of all the new IBM-
compatibles. The Sanyo even surpasses
the IBM PC in computing speed and
graphics guality.

Even if you've never had any
previous training in electronics, you can
succeed with NRI training. You'll start
with the basics, rapidly building on the
fundamentals of electronics until you
master advanced concepts like digital
logic, microprocessor design and
computer memory. You'll probe into
electronic circuits, using the exclusive

NRI Discovery Lab® and professional
Digital Multimeter, that you keep.

You'll assemble Sarvo's intelligent
keyboard, install the power supply and
disk drive, and attach the high resolu-
tion monitor—all the while performing
hands-on experiments and demonstra-
tions that reinforce your skills.

Learn to service
today's computers

As yvou complete your Sanvo, vou
grasp the “secrets” that qualify you for
anew career, You'll learn to program in
BASIC and machine language. You'll
use utility programs to check out the
operation of the Sanyo's 8088 micro-
processor {the same chip used in the
IBM PC). And you also get over $1,000
worth of software, including WordStar
and CalcStar.

Most importantly, you'll under-
stand the principles common to all
computers. Only a person who fully
understands all the fundamentals can
hope to be able to tackle all computers.
NRI makes sure that you'll gain the
knowledge and skills to maintain,
troubleshoot and service computers.

Learn at home in spare time

With NRI training, you'll learn at
home on your own time. That means
your preparation for a new career or
part-time job doesn’t have to interfere

with your current job. You'll learn at
your own pace, in the comfort and
convenience of your own home. No
classroom pressures, no rigid night
school schedules. You're always backed
up by the NRI staff and your instructor,
who will answer questions, give you
guidance and be available for special
help if you need it.

Let others worry about computers
taking their jobs. With NRI training,
you'll soon have computers making
good paying jobs for you.

Send for Free NRI Catalog

Send the post-paid reply card today
for NRI's 100-page catalog, with all the
facts about computer training plus
career training in Robotics, Data
Communications, TV/Video Servicing
and many other fields. If some other
ambitious person beat you to the card,
write to NRI at the address below.

NS

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue, NW
Ff"i'r
Hill'

‘Washington, DC 20016
1BM is & Registered Trademark of intermational Business
Machires Corporation

We'll Give You Tomorrow.
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Phologralw

we've discussed cam-
puters  before—those
35-mm single lens reflex
cameras  whose on-board
computers do nearly every-
thing but compose vour pic-
ture for you. Now meet the
Canon T,

It even looks like a cam-
era, though more like some-
thing you'd expect Darth
Vader to own. The matte
black polvearbonate body
has the molded curves popu-
lar in today's aerodynamic
automaobiles. The contoured
rubber hand grip lets vour
index finger rest naturally
across the angled shutter re-
lease. Thizs makez the TH0
feel more like a custom tar-
get pistol than any SLR
you've ever used. It's ex-
pected to cost about $850
with a 50-mm /1.4 lens.

Unlike its sibling T80 (35-
wm Shootoud, page 148, Jan,

T90 boasts bullt-ln motor drive, auto-exposure, multl-metering.

matie focusing. But its 28-
ounce body packs just about
every conceivable feature a

professional photog or so-
phisticated amateur could
desire, Bo many, in fact, that
the TH's manual runs 124
pages. We'll just be able to
hit the highlights here,

Canon says its poal for the
TH0 was to automate all the
routine amd  noncreative
functions of pieture-making.
This means you can expect
the camera to load your film,
set the proper film speed,
advance and rewind it auto-
matically (the built-in motor
drive advances 4% frames
per =econd), But there's
more.

The TH is an auto-expo-
sure program camera. In the
stundard program, it will
pick the correct shutter
speed and aperture (fstop)
for vou. All vou do is focus. If
vou want to chooze a shutter
speed, it will pick the aper-
ture—and vice versa. It's
even smart enough to make
the necessary compensa-
tions  when you're using a
telephoto or wide-angle lens.

Inall, the TH has 15 auto-
exposure programs. You se-
lect them by pressing the
MODE button, then rotating a
thumbwheel that's conve-
niently located near the
shutter release. A large lig-
uid-erystal display (LCIN
atop the camera tells you
what program you're using.

You use the same thumb-
wheel and LCD to pick one of
three light-metering sys-

tems, plus special funetions
such as multiple exposure.
Secondary controls, such as
battery check and self-timer,
are hidden inside the hand-
grip. Light metering in-
cludes center-weighted av-
eraging, partial reading and
spot-metering from up to
eight items in the viewfind-
er. You can expose for one of
thesge, or let the TH0 average
for the best exposure,

Thanks to its economical
motor design, the T uses
only four AA batteries—
pood for 100 or more 36-
frame rolls. shutter speeds
range from /4000 of a sec-
ond to 30 seconds, film
speeds from ASA 6 to G400,

For flash photography,
Canon recommends its dedi-
cated Speedlite 300. This
bounce-flash rocks and swiv-
els to prevent washouts.
More important, its ad-
vanced through-the-lens me-
tering system measures sub-
ject distanee and ambient
light to emit just enough
brightness for correct expo-
sure. You can even set the
Speedlite 300 to project light
according to the focal length
of the lens you're using.

If you enjoy macrophoto-
graphy, Canon's ML-2 ring
light fit= around the lens and
gives you lots of creative op-
tions, Like to shoot wildlife?
The LC-2 remote control
uses infrared to snare any-
thing that lurks in range. PM

'86), the new T90 lacks auto-

PM Photo Album—Tips for Better Pictures

For creativity, try shooting from low angles for a
different point of view. Sprinkle the flowers with a
waler-ghycering midture 10 add sparkle and lexture.
Use backlighting to highlight the daelicate petals, but
walch your exposure, When shooting into bright
backgrounds with an SLA, 1ake your light reading off
the ground or from a gray card held in front of the
flowers, With auto-compacts, activate the backlight
button, or set the exposure bias dial o +2.

Spring flowers make ideal subjects for putting your
hibernating camera back in use, and close-focusing
macro zooms make il easy 1o fill the frame with smakl

subjects.

Use the depth of field preview on an SLR to see if
thera's anything distracting in the background of
your planned pholograph. If so, put it out of focus
with a larger aperture (smaller f'stop). With aulofa-
cus 35-mm compacts, stay within the minimum

focus distance (or use a closeup lens adapter).

—Armand Ensanian
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One of the manmy
examples of Ford's
attention to dewail is

the cargo restrain

ing net on the LX. It
helps keep grocery
bags from tipping over
and loose packages from
sliding arouwnd

THENEWFO
PERFORMAN
WHAT’S UN

The mark of a well-designed

Even the smallest details

have been carefully
thought out. For
example, the
shape of this
light switch
amd s posi-
tion on the

automobile is total performance,

In the case of Taurus, that means
a powerful 3-liter, V-6 engine. Plus
dozens of other features that not only
respond to the needs of the driver,

msirument

but to those of the passengers as well.

pancl make

e pme s As a result, Taurus performs
task of 3

turning on hﬁlutlfllu"}'.

the lights as
casy s possibles

The trip computer is part
of the: optional electronic
instrument chister It

priovides vitluable travel
information such s
rate of fuel consump-
tion and the distance
yiour can trisvel unil

cimpiy.




g i
e
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The optional electronic nstrument |

pancl is destgned o be “user fricmdly
Allinstruments are easy o read and all controls
are placed where your hands can easily lind them

RD TAURUS.
CEISN'T LIMITED

DER THE HOOD.

Right down to the smallest detail.

The secondary sun visor helps eliminate glare from
_ the front and side simultineously, so you don't have
S the inconvenicnce of constantly swinging
Lo the visor back and forth. It's not |
: availalsle on the L model |

The best-huilt American cars.

At Ford, Quality is Job 1. A 1985
survey established that Ford makes
the best-built American cars. This is
based on an average number of
problems reported by owners ina
six-month period on 1981-1954
models designed and built in the US.

Buckle up="Together we can sive lives




PR PEDTOS BY STEVE FSEOW

Science

BY DENNIS ESKOW

Still a Shuttiebug

veryone is asking me the
Big Question, and no one
deserves an answer maore
than you. Am 1 still tryving to
be the first journalist on the
Space Shuttle? It has been
two months since 4 Shuttle
explosion took the lives of
seven people, including
schoolteacher Christa
MeAuliffe. Many were talk-
ing before that explosion
about the problems with the
Shuttle. Many more are call-
ing today for a switeh to
unmanned spaceflight in the
wake of the disaster.
Forget it. It is behind us.
| We have to press on in the
push to populate space. The
issue is bigger than the Shut-
tle program. Bigger than the
Space Station program. Big-
ger even than the romance of

'Inmnmmalrstrengﬂmemuppermmadu.

&4

the conguest of frontiers.

We have to go on with
manned space travel because
we need the new territory
and resources offered in the
expanses of space, Think of
the thousands of men, wom-
en and children who gave
their lives in the settlement
of the West. At each death,
gurely someone asked: Is it
worth the tragedy? Is it
worth the risk? Cowards,
who die a thousand deaths,
gaid no. But men of vision
saw something greater. We
needed room to grow. We
needed the resources, And
we won them. Even as ]
write this eolumn, France is
rushing ahead with its un-
manned space program. Its
success could rob America of
the satellite business now
going to the Shut-
tle. The Russians
are building their
first space shuttles.
They, too, want to
expand territory,
Many runners en-
ter the race, but
only one will win
the crown. I hope it
will be us. And 1
still hope to be part
of it.

And g0 my prepa-
rations continue. If
yvou've been follow-
ing my training
| program, you know
that serious exer-
cise is part of the
deal.

that can be a tall
order. It involves
dieting and regular
exercise.

But when you're grossly
overweight, exercise can
cause injury. For example, [
hurt my lower back trying to
do sit-ups.

On investigating ways to
continue working on my
stomach muscles without
further injuring my back, [
came Across some routines
that anyone might use to
prevent back injury. The fol-
lowing two exercises are
forms of modified sit-ups.

The first involves a device
called the Roman chair,
ghown at lower left. You sit
on the bench and secure your
feet under the lower bar.
Then, place your fingertips
behind yvour ears and extend
your elbows, Bend your back
about a third of the way to-
ward the floor, then pull

| yourself back up into a sit-

For the rotund, |

ting position.

Do just 10 of these and you
will feel the upper muscles of
your stomach, the rectus ab-
dominiz, stretching and
tensing. Yet there will be
little pressure placed on

| your lower back.

The lower stomach area
muscles, including the exter-
nal obligue and adductor
museles that run down to the
loins, need a different type of
exercise.

Btand against a wall with
your fingertips and elbows
positioned as with the Ro-
man chair. Then, raise either
leg slowly to just below half-
way up. Lower the leg and
gtart with the other. Do each
leg 10 times and you'll feel it
in the lower stomach and
loins,

Repeat each of these exer-
cises four or five times every
day, and your stomach will
begin to firm up within a
week or two.

If you are overweight,
make sure you don't do any-
thing until you've discussed
the exercise program with a
doctor, Every human body is
unique, so0 what is good for
most people may be harmful
to you.

' Living thin

I've just come across a book
that will help you get into
condition.  Living Thin
(Seribner, $14.95) is not just
a book. It's an attitude-ad-

justment course. Author
Edna Schneider gives the
reader 305 vignettes that de-
seribe the pitfalls of trying to
adjust your diet and exercise
regimen and at the same
time offers solutions. It's a
good book to have by your
bedside, and it containg hun-
dreds of hints on how to get
started and stay on your pro-

gram,.

The leg raise will strengthen
lower stomach muscles.

Fusion step up

Laser fusion power has come
a step closer with the sue-
cessful creation of fusion
neutrons at Lawrence Liver-
more National Laboratory.
Livermore's Nova laser was
used to ignite a tiny capsule
filled with deuterium and tri-
tium fuel. The result was the

ereation of heavier neutrons

plus energy.

This experiment is the
first major step toward pro-
ducing energy from the join-
ing of neutrons.

In fusion, two lightweight
neutrons are driven togeth-

er. As they collide and join, |
they release more energy |

than was required to join
them. After fusion is accom-
plished, the fuel can be re-
used in certain types of
atomie reactors. If fusion
power can be accomplished
safely on a large scale, it will
be the most economic energy
of the 21st century.
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Motorcraft races the toughest courses
lo get mtn ynur garage

High-performance racing cars that generate about 600 horsepower demand tough, quality
parts. S0 does your car. And Motoreraft spark plugs, filters, batteries and motor oil deliver top
performance, out on the race course or on the highway. Because the technology used to
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality
parts for your car or truck.

Motorcraft quality parts have been installed as original equipment in more than 35 million
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all
vehicle manufacturers. So no matter what kind of car or truck you own, there’s only one logical
choice. Motorcraft, of course—so you know you're getting reliable original equipment quality
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts
for all makes of cars and trucks.

Motorcraft fromFord

EXCEEDS THE N EED Buckie up—together we can save lives
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A MARIEA,,

e lite .

While some outk s can
yush a fisherman®s patience to the
imit, a reliable Marinerlets vou

concentrate on the hmit you had
in mind.

Mariner Outboards are built

tos start easily and run reliably for
yvears, without complicated tune-

ups or major service. They're simple,

powerful and never temperamental.
All our motors from 4 hp to
200 hp feature a sohd state ignition
system that eliminates troublesome
breaker points. Their driveshafts

iffﬁgm Tr

%
and propshaffs aremade of Staih-
less steel to resist orrosion.-All
electric start models from 40 hp on
up have oil injection, fo.assure a
more accurate gas and oil mix, and
alonger engine life. Even the block
and internal water passages are
coated for protection. To make sure
they keep running, we equip them
with rugged lower units and mteral
drive components that endure the
industry’s toughest testing, And
there are reasons to buy a Mariner
that you won't find under the cowl.
We offer an extended product

protection plan to make sure they
live up to our expectations,

and yours. And with our
exclusive MMAC financing

option, we make it easier to own
a Marmer-powered r
boat than ever before, [cmmmmms
Find out more about the
outboard that can take you to your
limit. And back home to tell about
it. For a free catalog showing
our complete line of outboards,
see your Mariner dealer, or write:
Mariner Dept. FM, 1939 Pioneer
Road, Fond du Lac, W1 54935,

F MBRINR

OUTBOARDS
BETTER IN THE LONG RUN.
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HEART MLUSCLE

when doctors want to
look deep into the hu-
man heart, they usually have
to insert a catheter into an
artery and flood the circula-
tory system with chemicals,
But a Duke University team
has developed the Scinticor.
The 200,000 outfit includes
a gamma-ray counter, an ex-
ercizse bicycle, a high-speed
computer and an imaging
BCTEEN.

The patient is injected
with a low-dose radioactive
chemical ag he pedals an ex-
ercise bike. In seconds, the
harmless chemical enters the
heart and the gamma
counter registers the radia-
tion. The computer trans-
lates the data into a series of

Hidden heart revealed

pictures visualizing what is
actually going on in every
part of the heart shown in
the painting above. Thus,
the medical team can “see”
the patient's heart going
through a complete blood-
pumping cycle, something
that was not possible before
without catherization.
“During exercise, the
heart acutely enlarges to
compensate for decreased
cardiac function,” says Duke
Prof. Robert Jones. “The
Seinticor indicates exactly
what changes occurred.”

Editar. Dennis Eskow

Contnbutors. Ted Frances,
Steve Eskondy, Wade Hoyt,
Jurm Launee, Joh Doinbeng,
Richard Schracker, Frank Lusk

Duke is uzing the machine
to determine a patient’s need
for major heart surgery. In
the future, it will also moni-
tor the patient’s heart dur-
ing surgery. About 20 medi-
cal centers are expected to
use Scinticor next year.

Scinticor device includes exerclse
bike facing a gamma-ray counter that

produces Images of a complete heart pumplng cycle.
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Robot truck

takes steps

The Defense Department
decade, Ohio State Universi-
ty researchers hope their
Adaptive Suspension Vehi-
cle will find more peaceful
uses, The 17-ft. ASV moves
on six legs at speeds near 8
mph. Experimentz are un-
der way in which a prototype
machine is  being pro-
gramimed to seale 7-ft, walls
and crozs 9-ft. ditches, It is
powered by a T0-hp H00-cc
motoreyele  engine.  Re-
searchers are looking for
other ideas. Submit vours to
Tech Update, Popular Me-
chanies, 224 West 5Tth 5t.,
New York, NY 10019,

funded it, but by the next §

A robotic
squadron

Remotely Piloted Vehicles
(BEPV3s) have been used by
the lsraeli army to locate
artillery targets and take
pictures behind enemy lines.
Now the American Defense
Department is  developing
EPVs that mav be used in
formation like a reconnais-
gance wing. The Lockheed
Anquila RPV (right) takes off
on a pneumatic rail launcher,
then flies on a 2-evlinder pis-
ton engine. It has a 12.7-ft.
wingzpan, weighs about 200
pounds with its cameras in-
stalled and hardly shows up
on radar. A future mission
for an advanced turbofan-
powerad RPV wing might be

MILITARY

Unmanned
tank killer

British Aerospace’s new
antitank off-route mine puts
out a laser pulse that can
sense Lhe presence of a tank
at 150 vards, If a tank cross-
es the path of the tripod-
mounted weapon, an ATY
antitank projectile is fired

to penetrate a nueclear bat-
tlefield and take pictures of
damage or embattlements.
No manned eraft currently
in the fleet eould penetrate a
nuclear battlefield and fy
low enough Lo take useful
spy photos.

r S

automatically. The Defensze
Department is evaloating
the off-route mine.

-

The Penguin
strikes again

The villain in the Batman
comies specialized in knoek-
ing over banks, But this Pen-
guin iz a new fire-and-forget
missile from Norway. Shown

under the wing of a Norwe-
gian F-16, the Penguin will
be used as an antisubmarine
Weapon in an area where So-
viet subs run rampant.




New vessel
explores lake

Michigan State University
:‘-Ci_']ll_"]HI:‘i':H e lJHi!H-_" 1]1E' 2-
man  submersible Johnson
Sea-Link 11 to conduct the
first studie= of the bottom of
a large freshwater body.
Timothy Wilson and David
Long are shown 1319 ft. be-
low Lake Superior in prelim-
inary dives last summer,

Among other things, they
discovered freshwater cod
(below) at the lake's deepest
points. This summer, the sei-
entists will conduct in-depth
research on the lake's life

and structure.

The swift and
the strong

Sweden’s Weedo Batar boat
works has introduced a pro-
totyvpe 14-man rescue boat
that runs through icy waters
at 40 knots on a jel engine.
The 1-tom graphite hull has

POPLILAR MECHAMICS » AFRIL 1924

passed capsize-resistant
testz in Sweden and En-
pland. The Swedizh Coast
Guard will begin trial runs
with the boat next winter,
Trials in England are under
Way now.

Laser fits
like a glove

Uniphasze haz announced the
miost compact laser, a heli-

um-neon model that takes

highly accurate readings of

|'|'Je'r11'i{';s|]_'l.' treated surfaces,
Small grocery and dry goods
stores ean now use Lthe same
[aser coding  available to
mass marketers, It will be
available from Edmund Sei-
entifie thizs summer. It's also
useful for amateur ex-
perimenters.




The Mercedes
of simulators

It pulls out of a parking

a Mercedes, Sitting behindd
the wheel, you get the sense

COrLAT =, i: l.-"\' i | 11|'|'l'l'1‘||':‘-’-. i':"t
this 89 million model never
goes anywhere, It's the Mer-
cedes driving simulator, lo-
cated in Wezt Berlin. The
machine 15 a 24-ft.-dia. cap-
sule hotsted off the ground
on pneumatic arms, Inside,
vou can park anything froma
gports car to a heavy-duty
truck. An image-penerating
eomputer gives any driver
using the simulator up to 500
miles of varied road and
weather conditions. The
dome in which the car rides
during simulation gives the
driver the sense of motion
involved in everything from
negotiating a steep bank at
high speed to  slogging
through mud. Natural driv-
ing controls are linked to hy-
draulic servos and sensors so

Space with the amoothness of

of a pood quality drive. (Of

Killer bee
of gyroscopes

Guided mizsiles are getting
smaller with each passing
year as puidance systems be-
COnme .-'~er|]'|“|'|1‘|:|. British re-

searchers have developed
the world's smallest gvro-
gseope—the slightly more
than 1-ounce Mieroflex rate
Evro shown above, The in-
strument is expected to be
used in NATO missiles in the
next five to 10 years,

the dome and the computer
can  move Lo rhl
gearing, steering, braking,
turning and other maneun
vers of the real driver. Six

srenery

video projectors provide a
seamless 180
And the driver even encoun-
ters other drvers on the
I |-"H.|. fr‘]‘l':' |l|.'!'-|l|.-:|-|"u'i.r||] .1'|T|'|'-

landseape.

cedes drving simulator is
being used to help Mereedeos
desiim cars for the 19%90=,
And ves, it's also designing a
new simulator,

Plastic wheels

Motor Wheel EIIII'JI. of Lan-
sing. Michigan. 12 building
all-fiberglass wheels for a
1988 GM car. Compared to
steel or aluminum wheels,
the plastic model (on top in
photo below) is lighter, easi

i

er to make into exotie shapes
and has near-perfect bal-
ance. Fiberglass must be 21

times thicker than metal for
the same strength, and the
wheels must be painted, be
canse fiberglazs deteriorates

POPULAR MECHANICS ® AFRIL

in sunlight. The wildest
wheel is a $360 design from
Fushimi Racing in Japan
combining cast, drawn and
honeyeomb  aluminum  with
carbon fiber-reinforced plas-
tic (helow).
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Europe’s
‘little’ station

Until recently, the Europe-
an Space Agency has done
maost of its scientific work in
orbit aboard America’s Shut
tle-based Space Lab. But the
ESA plans to go at least
partly independent in the
1990 with a mini space lab of
its own, The leading candi-
date is an unmanned stati
that would be Shuttle-based
at first (left). The station
could, within the confines of
a capsule smaller than the
Space Shuttle's cargo bay,
run automated factory pro
cesses. Two factories ready
to fly on the ESA capsule
would make pharmaceuticals
and computer chips with a
robot system controlled from
the Shuttle.

Good device
for ill wind

Sperry 18 developing a wind-
sheur detector for small com-
mercial airplanes. A comput-
er connected to a wind-shift
detector measures the wind,
the plane's position and
speed, and the approach
path of the eraft. If wind-
shear iz approaching within
d-zeconds, the pilot re
ceivies a simple warning and
can change the position of
the airplane, The wind-shifi
detector will undergo test
flights later this vear,

MACH

&
DHShI"g off of T4 mph, a point that grow-  vide an array of flight imfor-
frnm airpnrts ingly .‘-'q'l_!.l."!ﬂl'n.'-i'lIli.‘wl'ill'll.‘-' COm- miation I]l”'i:l'l!_""fl!'li-}t'ﬁ:l i?l*rt[:'
muter airlines may consider  parts of a flight. It will be
From Canada's DeHavilland  important. flving American commuter
company comes the new The airplane routes next vear, Mu
twin turboprop Dash-8 com- uses a  Sperry
muter., The S39%passenger automatic flight
plane flies somewhat like a  control system, connected to
STOL aireraft, needing just a bank of digital readout -
3000 ft. for takeoff. The computers that flash only es- t.’ -
Dash-85 cruises at 300 mph, sential information during
and it has a dovile stall speed  takeoff or landing, but pro-
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Keepsafer |top) .haru:llm; wﬂﬂﬁe security detectors |bottom].

ixty wears ago, Walter

Schlage  invented the
type of deadbolt lock you
secure by turning a key
through the doorknob. Since
that time, the company he
founded has become @ house-
hold word. Now, Schlage
Lock Co. is going electron-
ie—not with a lock but with a
wireless home-security sys-

| the

tem yvou can install vourself.

The Keepsafer will guard
any number of entry points
including doors, windows
and garages. How many de-
pends on the number of
switches you install around
home. If any one is
tripped, it informs the base
unit via radio waves, The
base unit then begins wailing

Smart cards, no thicker than a credit card,

store vital info in memary chip.

[

like a banshee through a

built-in siren or optional re-
mote horns,

According  to  Schlage,
Keepsafer has the approval
of Underwriters Labs and
the Federal Communica-
tionas Commission. To satisfy
the latter, Keepsafer went
through extensive testing to
make sure that other radio
frequencies won't set off
false alarms, and that its
own emiszions won't inter-
fere with other signals.

Besides entry switches,
vou can outfit the unit with
an optional smoke-alarm in-
terface. Keepsafer also
emits two kinds of alarms.
One makes a whooping
gound to denote break-in or
fire. The other alarm, for
emergencies, wails steadily.
You activate the emergency
alarm by pressing a button
on the base unit, or, through
a pendant-like panic button
(optional) yvou can carry with
you,

The emergency made
functions 24 hours a day, at
your whim. The break-in
mode  is  programmable,
through the base unit. You
get the hours you want it to
operate. You even decide
how long a delay you want
between entry and alarm.
This gives you time to get in
or out of the house without
terrifying vourself or the
neighbors. Programming is
as simple as setting an alarm
clock,

Keepszafer comes with two
entry switches and transmit-
ters for $180. Later this
vear, Schlage plans to intro-
duce a deluxe model that of-
fers five different alarms
(and the necessary switches)
plus & remote control,

Smart cards

The day is coming when
you'll earry a document the
gsize of a credit card that will
hold yvour medical history,
financial health and even the
phone numbers you always
forget, These smart cards
are being developed right
now by many of the
world's  leading  elec-
tronics companies and

financial institutions,
In fact, Toshiba and
Viza International have one
in the works for field testing

TRANSLATOR
Spanish -

sometime next summer,
What makes these cards
s0 smart i a battery and |
& MiCTOProcessor memory
molded right into the plastie.
On one side of the card,
there's a flat caleulator key-
pad and liguid-erystal dis-
play. You use the keypad to
enter your security code and
store or retrieve information
in the memory for display.
All this fits within the stan-
dard size and thickness of
today’s eredit cards. Une po-
tential use: Hamnd over your |
smart-card at the supermar-
ket register and have the
grocery tab deducted from
your bank account. Or, have
your medical history instant- |
Iy available for emergencies.

Bilingual
calculator

Does your high school |
French often desert you just |
when you need it most? Lan- |
penscheidt, the bilingual dic-
tionary publisher, has a $69 |
cure. The company's Trans-
lator 8000 ealculator will con- |
vert 4000 English words into
another language—and vice |
versa. Just spell the word
you want on the keypad, |
and the translation appears |
on a hquid-crystal display. |
French, German and Span-
ish versions are available,
The 8000 also functions as a |
numeric  ecalculator—quite

handy for currency conver-
S10nS, ™
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The Dual Range"Auxiliary Transmission-
It lets you pull or cruise

e

with Performanc

"m’reunenfthenﬂ]iﬂmwhuaaks vehicles to do
now it easy gear
for pulling a load, climbing a mountain pass or cruising

economically down the interstate.

Match your gear ratio to your load
If your vehicle’s axle is low for ing a load, a
h, mﬂwﬂmwwm ﬁ.lelwher:
you're cruising empty. engine noise, tool
R On the other , if your vehicle is
_ geared for cruis-
= - n ing with nor-
mal loads, a

i

o
=

&
-y

-r “mthle

ve

gght}mn:.ltinﬁ:r.

ptmerumF fuel when

you're heavily m}:‘eptdiinga.uaﬂenm—heat
economy is achieved when your engine speed, ratio
and]o:gmprupeﬁyrrmfnem = i
How the Dual Range™ works

i

i

e and Economy.

mﬂahlemeit}mfmﬂ;iveur A maﬂwug
the driver to switeh to an alternate ratio at the flick of a
switch. The Dual Range™ unit is bolted to the back of your
mﬁuﬂmﬂwmmnmﬂmﬁtmm%dmﬂmm

ean be installed in a couple of hours by virtually any com-
%ﬁm&cﬁmﬁuwsﬂ]&dd&i& enDnminstﬁgd.the

™ is easy to use with its convenient steering-
mlmn:tanmw:auntt-ul S“datcﬂ% Buﬁm@er&&mséméim
drive versions are affordably priced Bug-
gested retail.
Doug Nash Equipment & Engineering —
e N;ash:EJ pment & Engineering, In
i t i ing, is a col

with a hi ufqm i adtmmnent&'[‘l[';eﬁ:mua
Nash five-speed transmission, 2 X 4 conversion kit, and the
four-speed overdrive transmission used in the new Chevrolet
Corvette are all products of this innovative co :
Write for more information on the Range™, To
find W dealer call 1-800-423-9594. (In Tennessee
call -6100.) Dealer inquiries invited. The Dual Range™
will allow your vehicle to

LORPORATION

DNE CORPORATION = 7105 Moores Lane « Franklin, TN 37064

“Double Duty’”




© Philip Moers Inc. Ping
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SURGEON GENERAL'S WARNING: Smoking
Y G _ By Pregnant Women May Result in Fetal
agpec - e Injury, Premature Birth, And Low Birth Weight.

kings: 8'mg tar” 0.5 mg nicoting av. per cigarétte, FTC Report Feb.'85. .
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LIFE BEGINS A

MACH 2

‘Holding my breath, | pushed the stick over. hlt dial llrwr“ ot r;wht;; e
alongsic the sedl by my elDows
The horizon rolled. | felt the plane flutter.’ s

.'u an counting the m—dials, switches,
ririns . I e butions, =L4*u-—-—‘|||1] got up to 60 before
BY GEORGE PLIMPTON beginning to feel nostalgie for my Toyota,
Photos }.} Brian \Wolff with its tachometer and broken clock, This F-
and Rich Cox 18 Hornet had a clock, too, just about the only
i dial 1 recognized, s séeond hand moving in
brisk jumps. The whole array seemed to
function busily and mysteriously as we took
off for the aireraft carrier A merica, 250 miles
off the Florida coast.
The day was great for flving—clear, with
harmless cumnlug elouds that give one a sense

&.ME-;“‘HHMA ;



"hﬁf tlmdmmh]ppﬂd t ravines.

w soundlessly
againet the windscreen, The F-18's can-
opy was breathtakingly clear. Even by
focusing on its: surface, it was almost
it to pick out a smudge or
that 1fI rﬂqud an arm, it

~lot, Lt. Tim “Timbo” White, who was
sitting in the front seat, held up his
hands go [ could see they were off
the controls. “Are you sure?" 1

Asked. | could hear my breathing begin

to get heavy in the oxygen tube as 1
took eontrol of the £15 million eraft, or
by my reckoning, 4500 Toyobas,

The F-18 I flew was a 2-place mission
trainer. The differences between the
trainer and the fighter are minor—a
slightly longer eanopy and, of course,
the hack-seat equipment, which takes
up space in the fuselage ordinarily used
for about b0 pounds of fuel. The plane
is distinguished by its dihedral twin-tail
configuration: It is the hottest plane the
military has. It ean go straight up to
over 50,000 feet. It can carry an enor-
mous amount of weaponry—rockets,

bombs, missiles, along with its internal-
Iv mounted cannon. Its top speed is a
little under Mach 2—about 1400 mph—
slower than the Concorde’s. 1 had flown
in the Concorde. “What was it like?™
Tim asked. He was genuinely carious.
It struck me as odd that [ should be
telling a pilot who flies the hottest
girplane in the sky what it was like to
travel in a commercial airliner

The mulitary does have a
high-apeed planes called interceptors
(the' F—+ and F-14) whose primary fune-
tion is to get to an area quickly at better
than Mach 2. But once there, their

ability to maneuver is compromised.

class ol
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“You ean't fight at those high speeds,”
Tim said. Interceptors take minutes to
make a turn, he said, “The F-18, on the
other hand, can turn on a dime.”

Tim said the most violent maneuver
possible in the F-18 is a defensive eva-
sion tactic called a break turn—pulling
the stick back as abruptly as possible,
which subjects the plane to a kind of
smap-turn. It's used to evade an incom-
ing rocket or missile,

“How do you know if someone is
firing at }ou'*' I asked.

“You have instruments in the enckm‘*
that tell you radar is locked on you.
Then you can see them—the ﬁ‘éﬂ]ﬂnﬁ

leave a heavy trail of white smoke,
That's when you'd better start thinking
about the break turn. It Euhjects-:.ruu to
a g-foree of about 7.5, which will give
vou some jde.i of the Bhamnf,the
maneuver.”

I asked Tim if there was any
ver 1 could make at 25,000
spastic twist of tha,gﬁ'nh'al ‘stick—
which would damage the F-18. “Well,
you ean fly it into the ground,” he =aid
solemnly.

“"No, | meant at 25,000 feet.”

“Not a chance,” he said, to my relief.
“If you departed from what we call
controlled flight and the plane went into

4 spin, then you took your hands eom-
pletely off the controls, the plane would

recover by itself. You can look out the

canopy and see the suwrfaces changing.

The airplane is constantly saying, no,
dummy, that's not the way to do it, and
compensating on its own."”

Earlier in the day, we had left the
briefing room and, outfitted in our
flight suits, went out to inspeet the
plane. | walked around the front and
looked in the mouths of the jet engines
{(F 4ldz made by General Electric)—
smooth turnels that lead back to distant
fang, It vaguely reminded me of the
maw of a giant shark. .

Plimpton shares the view from 25,000 ft.
{facing page). Chase plane captures his
F-18 from below [left). Just before his
takeoff, Plimpton surveys control panel.

COMPARISON SPECIFICATIONS

America’s Premier Sky Fighter vs. America’s Premier Street Fighter

F-18

$18,700,000

Sticker price

Two GE 404 turbine jets Engine type One 350 cu.in. V8
16,000 Ibs. thrust each Power output 230 hp @ 4000 rpm
672 in. Overall length 176 in.
56,000 Ibs. Curb weight 3257 Ibs.
20 sec. 0 to 60 mph 6 sec.
25 sec. 0 to 100 mph 16.8 sec.
200 sec. 0 to 1000 mph No way

Chevy Corvette

$27,800




N I'm not technically minded. [
have no idea how these things
work. When you look at one of
these engines, there are no ap-
parent mechanizms, which I find
diseoncerting. If you lift up the
hood of a Pontiae, vou can sec a
lot of things that look as though
they generate power. Wires.
Tubes, A battery case. There's
nothing like that with a jet en-
gine. It's as if you lifted up the hood of &
Pontiac and looked down to see the
smooth sides of an extra-long porcelain
basin. Nor does the back of a jet engine
give any hint.

e

Before the flight, I had the idea that
would arrive at Cecil Field in Jackson-
ville, Florida, where someone would
meet me 4t the gate, give me a helmet,
an oxygen mask, a few minutes of
instruction, then outfit me with a flying
suit emblazoned with a lightning bolt
shoulder-pateh or something equiva-
lent. 1 would stride out to the plane
with the pilot and climb into the back
seat, and we would take off,

Instead, at Ceeil Field, I found my-
gelf sitting in a eclassroom with a lieu-
tenant looking at me, & piece of chalk in
his hand, gaying, “We're going to talk
ahout staying alive.”



Sure enough. [ became so heavily
immersed in what to do if something
went wrong during my flight—such a
solid set of emergency procedures, de-
livered with such solemnity—that after
i while the sullen thought got inte my
mind that something was going to go
wrong. If not, why all the fuss?

My teeth were inspected. Why? A
bad tooth can pop at high altitudes. |
was put into an altitude presegure cham-
ber. The symptoms of a lack of oxygen
were explained: fatigue, headache, diz-
ziness, euphoria, hot and cold flashes,
belligerence, blurred vision, tingling,
eyanosis—which is the phenomenon of

Filot Tim White guides F-18 toward the
middle trap for a landing [facing page).
Plimpton endures simulated ejection
[above|. The tralner In dusk [right)

levels off, Our pliot takes a practice

dip [below] after flylng simulator (bottom|.
After flight, he visits carrler bridge.
Outside, a crewman gives the thumbs up
sign, and the F-T8 takes off for the
Florida coast {bottom right).

one’s fingernails turning blue—mental
confusion, poor judgement, and so
forth. As I jotted these down, 1 re-
marked to the lieutenant that often at
sea-level | suffered a number of these
complaints. He did not seem amused.
“The big thing is not to John-Wayne it,”
he said. “If you get these symploms at
25,000 feet, you've got about four min-
utes to do something about it. Go to 100
percent oxygen. Check to see that the
hose is connected. Control your breath-
ing. Descend to 10,000 feet."”

I was lectured on survival Kits, rafts,
the warious components of my flight
suit—it weighs 16 pounds in all—in

particular the wonders of the g-suit,
which during tight aerial maneuvers
automatically presses  against  the
thighs and stomach and impedes the
flow of blood into the lower extremities.

“When the blood drains out of the
brain, yvou've got about three seconds of
oxygen,” the lieutenant said, “then the
loss of peripheral vision, gray out, tun-
nel vision and blackout. Without & p-
suit, about all you can take iz 4.5 g's,
With the g-suit, you can take about 6.
Anything over 6, and you have Lo com-
plement the g-suit with what we eall
the M-1 maneuver.”

I |I "Feense toerw (o ki A el




PM @MPARISON TEST: 4x4 WAGONS

GOIN:SNOW
e

- - -+
AMERICAN MOTORS EAGLE WAGD -

e,



MITSUBISHI COLT VISTA 4WD
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ubaru was the first to offer a 4-wheel-drive
1x4 truck designed for

gtation wagon—not a
sure-footed

rough-country off-roading, but a
wagon for slippery street work. Next came AMUC's
elever Eagle, then Toyota's inexpensive Tercel. Nowa-
days we count seven station wagons in the d-wheel-

drive club, with more poised to jom in the next few
vears. By 1990, we think 4-wheel drive will be consid-
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TERCEL SR5 4WD WAGON

TOYOTA

3

e s o
 WAGO

ered normal rather than exotic for familyears.

The 4=4 wagons in this group are definitely cars,
Their limited ground clearance keeps them from ven-
turing into the rough stuff '|'h|-l'."1'|- most at home on
icy asphalt, snow-covered gravel or a muddy dirt road,
Hamthem into a foot of snow or down a boulder-etrewn
dry wash and you're likely to be hiking home,

In their element, however, these 4 x4 wagons are

n



MITSUBISHI
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AUDI 5000Cs TURBO
QUATTRO WAGON

[/

quite competent. Any one of them of-
fers noticeably superior traction over
the comparable 2-wheel-drive model.
Four-wheel drive won't shorten brak-
ing distances or let you pull more side-
loading in a high-speed corner, but it
will get you through rain, snow and ice
with added safety and security.

To see for ourselves what a differ-
ence 4-wheel drive can make, we as-
sembled all seven production 4x4 sta-
tion wagons and drove them from Los
Angeles out to San Bernardino, then up
the treacherous switchbacks to Lake
Arrowhead. We spent the next two
days driving in a variety of poor condi-
tions only a California mountaintop
could whip up: ice, sand, snow, gravel,
mud and simple wet asphalt.

All seven drivers drove each car,
shifting in and out of 4-wheel drive as
needed, and each commented on each
wagon. Then they ranked them in order
of preference, price-no-object. Our
overall rating is the average of all seven
rankings by our test group.

Subaru Turbo Wagon

We like the Subaru wagon. At
£13,000, it costs less than half what
Audi gets for the 5000 CS Quattro, but
it sure is more fun to drive and more
useful. It's also as comfortable as an old
shoe, What's Subaru's secret? Balance.,
This isn't a car designed to impress
your neighbors or your acecuntant, it's
an uncbtrusive Japanese economy car
that just happens to have a customer
satisfaction rating second only to Mer-
cedes-Benz. Obviously, Subaru owners
like their wagpons as much ag we do.

The Subaru looks and feels familiar,
It's a conventional 5-door station wag-
on, a known quantity compared to the
more van-like Colt Vista or Nissan
Stanza. The Subaru looks straightfor-
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ward and functional from the exterior,
and the interior matches it. The cloth
upholstery is rather zoomy with stripes
and unusual textures, but it's an interi-
or you can live with,

The top-lineg Turbo bristles with ev-
ery gadget for which Japanese carmak-
ers have become famous, The dash-
board is digital, the radio is great, there
are electronic controls for everything
from the mirrors to the sunroof, and the
ergonomics—especially the adjustable
bucket seats—came in for speclal praise
from drivers of all sizes. The controls
are different from those in any other
car, but =zo logically laid out that a
minute is enough to become intimate
with all of them.

The most unusual part of the Subaru
is the Flat-4 engine, Imagine a Volks-
wagen Beetle engine—water-cooled,
with overhead cams and a turbocharg-
er—mounted at the front and driving
either the front or all four wheels,
depending on whether you press a but-
ton on the shifter. Like the old VW, the
Subaru Flat-4 is noisy, rough and low-
revving, but the turbo encourages it to
pump out encugh power with excellent
fuel economy. Don't be misled, howev-
er. In this instance, *“turbocharger”
equatez only with adeguate perfor-
mance, not spectacular,

The Subaru's 4-wheel-drive mecha-
nism is the smoothest, easiest to uze
and most convenient on the market. At
any speed up to ) mph, you can pop in
and out of 4wd with the touch of a
finger. Only the light on the dash and
the traction on the road tell the tale—
handling, aceeleration and noise levels
are unaffected.

The Subaru Turbo is not perfect. We
certainly wouldn't order the automatic
transmission, for example. It simply
saps the engine's marginal strength.

One tester thought the interior too
fancy for family use, another worried
about maintenance on the turbo engine
and a third complained about the lack of
legibility in the digital dashboard.

On the whole, however, our group
made comments like “more comfort and
convenience features than even the
Audi . . . the best buy in this group”
and “the best blend of 4wd and comfort
on the market.” Add in customer satis-
faction, timeless styling, typically Jap-
anese quality and a low price, and the
Subaru Turbo comes out a runaway
winner in the 4 x4 wagon sweepstakes,

Toyota Tercel 4 <4

The Tercel is an unabashed copy of
the Subaru wagon, deliberately engi-
neered by Toyota to fill an obvious
niche in the marketplace. Like all
Toyota products, it's beautifully craft-
ed, conservatively styled, impeccably
engineered and beloved by its owners.
Toyota's customer satisfaction is
topped only by Subaru and Mercedes.

The lightweight Tercel feels zippier
and handier than the Subaru, probably
because it's lighter and smaller,

Other than that, there's not much to
choose between them. The Toyota re-
turns higher fuel economy, the Subaru
has a smoother 4-wheel-drive system.
The Toyota is quicker, the Subaru is
better looking. The Toyota is easier to
repair, the Subaru has more comfort-
able seats. Qur testers scored the Suba-
ru higher than the Toyota primarily for
ita eornucopia of gadgets, its value-for-
money and itz “old shoe” comfort.

The one area in which we unanimous-
ly preferred the Subaru was in exterior
styling. The boxy Toyota is almost
willfully ugly, the way small cars used
to be 20 vears ago. Today, we expect
our small cars to be pretty,
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HONDA CIVIC
AWD WAGON
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Audi 5000 CS Turbo
Quattro Wagon

We knew poing into this test that
comparing & $30,000 Audi with a
$13,000 Subaru bordered on the pro-
verbial apples vs. oranges. So our in-
structions to the test group were clear;
If vou could take any one of these
wagons home with you, which one
would it be . . . regardless of price? The
answer was overwhelmingly in favor of
the Subaru and Toyota.

This is not to say that we didn’t like
the Audi. Its styling is striking, and the
white pearlescent paint on our test
wagon was absolutely breathtaking.
Sexy, beautiful, lovely and aerodynam-
ic were among the comments. If you
nead to make a style statement while
trundling your kids to soccer practice,
the Audi is up to the task,

Trouble is, it would be eriminal to let
your kids in the Audi. The black leather
interior of our test car was undeniably

sumptuous, but it wouldn't survive a
week of soceer practice, golden retriev-
ers or even ski trips. If you have a
wagonload of soft-edged luggage to car-
ry to a resort hotel at the end of an icy
road, the Audi iz your car, For real life,
you need more of an appliance and less
of a showpiece.

The Audi is a big car, but the interior
is cramped. The wagon is very long—so
it contains nearly as much space as the
Colt Vista—but because the roof is so
low, this space is of limited use. Our
testers complained about lack of head-
room and cargo room, The low roof also
makes for poor visibility, especially to
the rear where a forest of headrests and
a rear spoiler across the glass block
what little view there is.

Surprisingly, our group also com-
plained about the ergonomics, a field in
which German designers are consid-

Produced by the P Auto Dept
Text by Rich Taylor
Photos by Rich Cox

MISSAN STANZA
4WD WAGON

‘v‘.

ered to be world leaders. The bucket
seats came in for considerable criticism:
“Back is too =oft, not enough lumbar or
lateral support. Looks great, but
doesn’t fit me.” The controls were also
criticized. The steering is very heavy,
the shifter balky, the dashboard
switches unlabelled. As one tester put
it, “The ergonomics are elaborate, but
nonfunctional.”

The same criticism might be levelled
at the Quattro chassis. The S-cylinder
turbocharged engine makes lots of
horsepower, but because of the ecar's
welght and the turbo's lack of low-
speed torgue, it's very slow to get
moving. There's lots of understeer, es-
pecially in tight, low-speed corners. On
the freeway, the Audi is grand; on a
winding mountain road, it's a handful.

Unlike the other cars in this test, the
Audi's 4-wheel-drive system is full-
time. You can't shift into gas-saving 2-
wheel drive on dry roads, which is part

{ Please turn to page 155)

GAS MILEAGE INTERIOR PRICE WHEEL-
{EPA city/ SPAGE BASE AS BASE LENGTH  WEIGHT OVERALL
PM test) (co. f1.) PRICE TESTED ENGINE {in.} (in.) (1.} RATING
AMC Eagle 16/11.21 155.4 $11,385 $12.981 120-hp OHY 1083 180.9 2400 &
4 2-tar inbing -6
Audi 5000 C35 17/16.25 183.0 29,185 20,520 158:hp SOHC 1058 188.7 3300 3
Turbo Quattro 2.1-#er inSing-5 turbo
Dodge Colt 192844 188.4 10,266 12,473 £8-hp SOHC 1033 1746 2600 4
Vista 4 <4 2 0-liter inling-4
Honda Civic 262080 154.2 BEG 153 T4-hp SOHC BES 163.4 2100 7
4x4 Wagon 1.5-liler infine-4
Missan Stanza 20/21.36 169.3 11,629 12,734 97-hp SOHC 29.0 1703 2900 [
Wagon 44 2.0-ier inling-4
Subaru Turbo PAIET 29 152.2 12994 13173 110-hp SOHC o7.2 1736 2650 1
Wagon 1.8-iter Nlai-4 wrbo
Toyota 2129.73 1485 B268 2338 62-hp SOHC 857 168.7 2300 2
arcel 44 1.5-liter infing-4
POPULAR MECHANICS ® AFRIL 1986 B3



S

“

| 1

S

s, -

bt ® Pl

¥ |




/
| Jjj" Riding the waves with the
' Coast Guard's rough-water elite.

BY TIM COLE, Boating/Outdoors Editor
Photos by Rich Cox

Cioast Guard Motor Life Boat School Instruc-
tors prepare to challenge the angry waters
of the Columbla River bar. Front to rear:
Boatswaln's Mates First Class Steven Taylor,
Stephen Blelman and Brad Steigleder.

he Columbia River bar, Possibly
the world's meanest piece of

peean. Innocent wisps of spray
dance along the top of the advancing
mountain of gray-green water. From
inside the coxswain's enclosure on the
Coast Guard 44-footer, you have to
look up through the extra-thick wind-
shield to take it all in. It rises ever
higher, threatening to devour the boat
and the Coasties on board.

Boatswain’s Mate First Class Steve
Taylor grasps the 44's oversize alumi-
num wheel in one hand and deftly re-
moves a tin of Copenhagen chewing to-
bacco from a pocket in his life jacket
with the other. He casually flicks a gob
of the brown susbstance past his lips,
tightens the chin strap on his crash
helmet and announces with cool de-
tachment, “Hang on, guys!"

To our amazement, Taylor turns the
helm hard to starboard and drives the
44 into the towering wall of water side-
wiys. The boat hunkers down on its
starboard rail. A gusher of frothy sea-
water enters the coxswain's deck from
the port side. The erewman to port
slaps against his thick web safety har-
ness snapped to a beefy steel padeye.
The water blasts past him and fills the
cockpit. He's on the high side now, and
blue sky shines past his arms, the sun
hacklighting the grin affixed to his
fresh young face. The 44 rolls—they
gay it's made for this—from T0° to 90°




SURFBUSTERS

in an instant, a testament to the force of
all that water plastered against this
brawny 40,000-pound amalgamation of
Corten steel and aluminum,

The roll stops at roughly 80" from the
vertical. Water continues to fill the
coxswain's enclosure, swirling up to our
hips and pressing darkly against the
windshield. Are we going under? And
then, like a sheep dog emerging from a
farm pond, the 44 begrins a casual roll to
the upright, shaking itself and lumber-
ing toward the next breaker at a power-
ful, yet sedate, 12 knots.

“Like I said,” Taylor advises, a
brown speck of tobaceo perched in the
corner of his mouth, “she’ll handle just
about anything."

He takes the next one bow-on, The 44
cleaves through the surf, its blunt nose
rising. The amidships sections follow as
the wave rolls aft, the fantail kicking
out of the water with merry nonchs-
lance as the comber retreats. The ob-
ject of the exercise this brilliant after-
noon i to demonstrate the
capabilities of the 44, the Coast
Guard's rough-water mainstay for
over 20 years, and to get a taste fora
major component in the curriculum of
the Coast Guard Motor Life Boat
School at Cape Disappointment, Wash-
ington. It's the only facility in the world
that teaches rough-water rescue tech-
nique in—you got it—rough water.

The unbelievably rough conditions at
the mouth of the Columbia River are
the reason why the Coast Guard MLBS
is situated in this lonely corner of south-
western Washington state, The Pacif-
ic's Humboldt Current swirls unimped-
ed across thousands of miles of oeean. It
piles against the accumulated detritus
of the Columbia River—soil and rock
deposits that have traveled in watery
suspension for thousands of miles from
the nation’s interior, to be ultimately
freed on the shoals just offshore. Waves
build against this shallow underwater
shelf and roll higher and higher. The
frequency between peaks is short,
steep and usually a frothy white.

The Corp of Engineers has built a
long riprap jetty extending for a mile or
s0 out to sea on the south side of the
river mouth. The combers roll and
thunder along this man-made feature
and glide out to a sandy spit to the
southeast. Add to the area's unique
bottom features the sheer volume of
river water colliding against the roily
Pacific and you get the toughest surf
conditions on earth. It's at this spot, in
this ceaseless maelstrom of wind and
wave, that the Coast Guard teaches
men and women how to save lives in
monster water off places like Barnegat
Inlet and Cape Hatteras.
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“We're the only search-and-rescue
school in the world that conduets train-
ing in these kinds of breakers,"” explains
Chief Warrant Officer John P. Jen-
nings, commanding officer of the Motor
Life Boat School. “And we do it for a
reason, We want our people to be able
to handle themselves during a real
emergency. If you've learned lifesaving
techniques in these seas, everything
else seems easy.”

Jennings has designed a 3-week
heavy-weather coxswain  training

course that teaches boatswain’s mates
how to handle, staff and otherwise
equip the 44. The men and women come
from Coast Guard stations across the

Editor Cole |left) sults up with Seaman Dan
Hettman |center] and Fireman John Murry.

country, and return to their respective
coastal assignments with the skills and
disciplinary style it takes to navigate a
44 through all conditions. The course
focuses on the 44 itself—a remarkable if
anachronistic vessel designed for the
sole purpose of big-sea survival. And
that means 360" rollovers in extreme
cases, catastrophic and somewhat ex-
pensive occasions that tend to inundate
the 44's electronics, snap off its radic
spars and splatter its engine room with
lubricating oil.

The physical characteristics of the
Coast Guard-designed 44 are imposing-
ly burly: Length on deck, 44 feet, 1'%
inches. Beam, 12 feet, 8inches. Draft, 3
feet, 6 inches. Displacement at full load,
39,500 pounds. Hull construction, * s
inch Corten steel plate with an alumi-
num deck and superstructure, foam-
padded on the ceiling and headliner
belowdeck. Fuel capacity, 334 gallons,
offering a 215-nautical-mile range at a
12-knot, 25600-rpm cruise, Maximum
speed, 14 knots at 2800 rpm. Power via
twin GMC 6V53 Detroit diesel engines
rates at 185 hp each, turning fixed-pitch
30-inch props. Time to self-bail, four to
seven seconds. Time to self-right (the

ultimate bummer), eight to 10 seconds,
while the crew, completely submerged,
holds its collective breath and prays.

In addition to the engine room, a
sanctuary of spotless functionalism at
the MLEBS, the 44 has two cabing for-
ward and one cabin aft, both sealed by
watertight hatches. Stretchers, life
jackets, survival suits, medical kits and
resuscitation gear occupy the after
compartment, also known as The Tur-
tle owing to its squat, half-round pro-
file. Benches equipped with seat belts
run longitudinally port and starboard,
and survivors of ocean mishaps are
deposited here for a safe return to port.
A similar survivors' cell is positioned
forward in the eyes of the ship. The
mid-cabin has a small galley area and
standing tool lockers.

On deck, each 44 is equipped with
stout grab rails fore and aft, a massive
towing bit and 300 feet of 14-inch yacht
braid towline. The Coast Guard also
carries a 2-cycle pump with fuel inside &
Day-Glow orange cannister, which can
be passed to foundering vessels, The
coxswain's deck where the helm is lo-
cated is surrounded by a partially en-
closed superstructure where personnel
reside, confidently snapped to steel
padeyes located at random. A piece of
cyclone fence separates the coxswain's
station from the after portion of the
vessel.

The fencing shields the crew from
injury should the towline snap. The
helmsman’s seat occupies center stage
on the coxswain's deck, a padded,
height-adjustable affair within easy
reach of the oversize wheel, dual throt-
tles and VHF. The coxswain and crew
monitor engine instrumentation and ra-
dar sweeps on deck, preparing, in some
cases, to go overboard clad in standard-
issue wet suits, boots and erash helmets
to assist people and vessels in trouble.

Prospective coxswains undergo an
intensive series of classroom lectures
and surf drills intended to convey such
crucial arcana as safe towing speeds
(the square root of the waterline length
in feet of the boat being towed, multi-
plied by 1.34), line stress (20 percent
streteh measured by an onboard strain
gauge is considered safe), and environ-
mental interpretation (when wave
height and wind speed total 30, you
know you're in for it).

But acquiring heimsman's skills is
the primary objective at the Motor Life
Boat School. And as John Jennings
points out, “It's really an art form."

Steve Taylor positions two crewmen
facing aft while running in following
seas. That way, he’s better prepared to
dodge mounting waves that could po-

(Please turn to page 154)
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A 30-foot Surf Rescue
Boat [above| imitates
her big sister, the 44,
Students clad in crash
helmets and wet suits

J [far left) perform a re-
righting drill. Ominous

B | L e warnings [left] near
L LCACIF A L ™| the Columbia River bar.
HATURAL AREA Towing hawser and
0 WBT REMOVE u.1-| pump tﬂn“D‘lﬂlIf ]Eﬂl

SLIE prher pcet are made fast behind the
. conswaln's enclosure,
The 44's immaculate
engine room |lower
right) has twin GMC
&6VE3 185-hp diesels.
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Van-shaped station wagon by Mitsubishi is

sold as the Colt by Plymouth and Dodge
dealers. Ours has 4wd and seats seven.

'!'

,
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AR TEST

COLT VISTA
4 WD
Fun for everyone

& this report is written, we've
Ajuat picked up a new 4-wheel-

drive version of the Mitsubishi
Colt wagon, which should see us nicely
through the winter. Our Chevy Astro
van and Merkur XRB4Ti continue to
soldier on. What our fleet lacks in
numbers right now it makes up for in
variety.

Colt Vista 4x4
You think you've got it tough? We just
took delivery of a Dodge Colt Vista
station wagon for our test fleet, and
with it we lost our best excuse for
staying out of the office on snowy win-
ter days. This wagon, you see, has 4-
wheel drive, o it should be an unstop-
pable all-weather commuter car,
Though the Vista Wagon is a member
of the Colt family in Dodge's import
lineup, it's quite different from its 2-
and 4-door siblings. Due to an overall
height of 60 in., 10 in. greater than the
Colt sedans, this tall box with seating

ae

MERKUR
XRA4TI

Fast but fragile

for seven can offer nearly 64 cu. ft. of
cargo space with the rear seats folded
down. Wheelbase is also 10 in. longer,
103 in. vs. 93. It comes with a 2.0-liter
Four (good for 88 hp) that's not avail-
able in the 2- and 4-door models.

In its first few days around here, the
Vista has opened our eyes to whole new
worlds of convenience in mini 4x4s. The

German-bullt Merkur has been fast and fun,
but getting parts proved to be a problem.

CHEVROLET
ASTRO _
A nice personality

4-wheel drive engages with a click of a
button mounted in the center of the 5-
speed transmission's shift knob and
ride quality is quite acceptable. Finding
REVERSE has been tricky, though that
may improve with familiarity.

The first thing a driver notices in the
Vista is tallness.—tho geats are high uﬁ'

Chevy's rear-drive Astro van has been use-
ful. but is plagued by minor Irritations.
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Zoom lenses can give you greater control over composition,
more dramatic astrophotography and some very far-out special effects.

BY CARL CAIATI

ow quickly would you
H like to snap a panoramic
view then ecatch a closeup
detail of the action on film? Is the
wink of an eye fast enough?
That's about all it takes if
you've equipped your camera
with a zoom lens. These versatile
performers earn their speedy
nickname because they actually
serve as several lenses in one.
It's the instantly variable focal
length of zoom lenses that make
them so attractive for fast action
photography—especially when
you don't have time to fumble with
changing lenses. You change the zoom's
focal length by sliding or rotating the
lens barrel in or out. This lets you alter
the size of the subject and the amount of

Flaring effect, seen above and at top, s one zoom
trick that imparts motion, even to bulldings.

background in the frame, without
changing your position.

No other single lens lets you control
magnification, angle of view and depth
of field so easily—an important consid-

eration at sports events, where
you might not be able to wander
freely. Besides sports, you'll find
goom lenses useful for other
types of photography, too.

In portraiture, you can zoom
out to compose your subject full-
fipure against the surrounding
scenery. Or, you might zoom in
for a tight head-and-shoulders
shot that focuses attention on
yvour subject by obscuring the
background. Zooms also give you
creative leeway for skyscapes
and astrophotography — and
they're capable of special-effects.

Magnification
Skyscapes illustrate how useful a
variable focal-length zoom lens can be.
Say you want to shoot a moonrize.
Though the moon seems huge to your

FOP PHOTD BY LEQ MASOR. BOTTON PROTO BY FRAMCECD HIDALGD, FROM THE IMAGE BAMNK B9
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ZOOM LENSES

eyes, it doesn’t to the normal 50-mm
lens that probably came standard with
your camera. In fact, when the satellite
registers on the 1 by 1%-in. rectangle of
a 35-mm film frame, it won't appear any
larger than a period on this page.

You can make this silvery speck four
times larger by using the 200-mm focal
length of your zoom. The focal length of
any lens is measured in millimeters.
The larger the number, the greater the
magnification and the narrower the an-
gle of view. A 50-mm lens has an angle
of view that takes in about as much of a
scene, from left to right, as the human
eye does. Compared to this, a zoom at
200-mm will make an object four times
larger, but its left-to-right viewing an-
gle is much narrower.

Focal range
Because zoom lenses let you vary
their focal length, you might decide to

o L
-4

[
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Zooms make multi-image overlay easy. Sim-
ply alter focal lengths on same frame,

Soligor 28-200-mm 13.9 full-range

Sigma Apochromatic 50-200-mm /3.5

Zooms have varying focal and aperature ranges. Tamron gives moderate to extreme range,
Soligor adds 2B-mm wide angle, Sigma Apochromatic runs normal to telephoto.

o0

magnify the moon only twice (100-mm)
or three times (150-mm) itz normal size.
This will let you capture more of the
overall scene. How much you can vary a
zoom's focal lengths depends upon the
focal range of the individual zoom.
There's a wide assortment of ranges on
the market.

Some zooms, for example, range
from 35-mm to 105- or 135-mm. These
give you a choice of moderate (35-mm)
wide-angle effects to moderate telepho-
to (double 50-mm magnification).

Compared to a 50-mm lens, the popu-
lar 75- to 200-mm zooms provide 50 to
300 percent more magnification—
though you start off with a narrower
angle of view thanks to the lens's mini-
mum T5-mm foeal length.

More versatile, and costly, are those
wide-angle-to-telephoto  zooms that
range from 35-mm (or wider) to focal
lengths of 200-mm and beyond, The
most expensive zooms, called apochro-
matics, offer the greatest light-gather-
ing ability and picture resolution.

No matter what zoom range you use,
it will let you perform some creative
special effects. The easiest to learn are
the expansion-flare and multi-image
overlay techniques.

Expansion-flare effect

This trick, also known as racking or
zooming, causes strong lines or flares to
radiate out from the center of interest.
This imparts a sense of motion—even to
stationary subjects.

Ta achieve this effect, use a shutter
speed slower than 1/30th of a second.
About halfway through the exposure,
you rack the zoom barrel (by sliding or
rotating it) between focal lengths. This
causes the lighter-toned elements in
the scene to flare out from the center.

You can rack from a wide angle
{short focal length) to a narrow one
{long focal length) or vice versa. Ex-
periment with each method to find the
effect you like. But since the center of
the image will show the least exaggera-
tion, you should position your subject
dead-center in the frame.

For intensified streak-motion ef-
fects, use bright-colored or light sub-
jects against dark backgrounds. A full-
range zoom—say 75- to 200-mm—will
rive you maximum flare effects. The
speed at which you rack also will deter-
mine flare intensity, If you pause at the
beginning or end of a rack, while the
shutter iz still open, you'll freeze a
sharp image of the central subject.

Under strong light, you might have
to use a slow speed (low ASA) film. This
will counteract possible overexposure
from the slow shutter speeds needed to
achieve the expansion-flare effect. To
prevent blurring due to camera shake
during the long exposure, use a tripod
and shutter-release cable,
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Multi-image overlays

To create multiple exposures with
multiple images overlayed on each,
vou'd normally have to move in (or out)
and reforus your camera for each image
exposed. A zoom lens lets you do this
from one position, simply by changing
focal lengthe.

To make this kind of picture, first set
up and shoot the initial image. Then,
zoom in (or out) to establish a second or
multiple exposure pattern.

You might want to place the second
(and subsequent) images off-center in
relation to the first. Shooting them
slightly out of focus will ereate addition-
al interest. Always use a dark back-
ground for your subjects. If you rim-
light them (from the side and behind)
they'll appear to float in space.

If you're using a camera that does not
allow multiple exposures on the same
frame, you should expose the first im-
age normally. Then, before cranking
the film advance lever, press the cam-
era's film-rewind button. This will pre-
vent the film from advancing, and let
vou make another exposure on the
same frame. Do this for each image you
intend to overlay.

Handle with care

As with the expansion-flare tech-
nique, you'll need a tripod and shutter-
release cable to create flawless multi-
image overlays, Here's why:

One drawback of long, variable focal-
length lenses is that they have less
light-gathering ability compared to
normal lenses. While a 50-mm lens
might have a large /1.7 aperature, a 756-
to 200-mm zoom might offer a smaller
f/4 opening.

This means yvou'll need longer expo-
sure times (slower shutter speeds) to
make pictures. Trouble is, zooms are
bigger and heavier than normal lenses.
Any shaking during the necessarily
long exposure will be magnified and
blur your photo,

There are two ways to eliminate this
handicap. One is to use a shutter speed
that's slightly faster than l-over-focal
length. In other words, use a 1/250-sec.
shutter speed when your foeal length is
200-mm, 1/125 sec. at 10{0-mm.

This might prove difficult if you're
shooting with zlow-speed films such as
Kodachrome 64, which need lots of
light. If s0, vou'll have to use a tripod
(or monopod) and shutter-release cable
to maintain steadiness.

Another way to make up for the
zoom's relatively low light-gathering
ability is to use fast films with higher
ASA ratings. These need less light to
make an exposure. You'll find 400-,
1000- and the new 1600-ASA films a
real plus for sports photography, where
vou'll want fast shutter speeds to freeze
the action.
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35mm 50mm 100 mm
# . [ ]

200mm 300 mm 400 mm

Diagram, 50 percent larger than a 35-mm
film frame, shows relative sizes of moon
according to focal length of lens used.

How to buy

There's no shortage of zoom lenses on
the market today. Just about every
camera manufacturer offers a selection.
Additionally, you'll find zooms from
companies that specialize in lenses: Co-
sina, Kiron, Sigma, Soligor, Tamron,
Tokina and Vivitar, to name a few,

Photo dealers sometimes package one
of these specialty-brand zooms with a
famous-make camera,

Though most quality zoom lenses will
appear similarly sleek and shiny from
the outside, there are a few features
you should check for,

Make sure the zoom you buy has
multicoated lens elements. This treat-
ment not only inereases light transmis-
sion, but reduces the chance of unwant-
ed flare in your pictures,

Check out the amount of friction in
the control slide or barrel. There should
be just enough to hold the lens in focus
when you aim it up or down. Otherwise,
maovement should be smooth and fast—
never jerky.

If you're hung up between the choice
of two lenses, go for the one with the
lower f-stop (bigger aperture). This will
let you use faster shutter speeds when
vou're shooting in low light. ™

]
3
-
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-

Kiron 70-210-mm /4.5 telezoom

Cosina 35-200-mm 4.5 full-range

Compared to normal 50-mm lenses, longer length of varlable focal range zooms generally
reduces their ability to gather light. The lower the f-stop number, the more light admitted.
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Do distant stars have
planets? That's just one
question expected to be
answered by NASA's
orbiting telescopes.

of another pl:

until now, in spi 5
in instrumentation which have oe-
curred in the meantime. The reason is
not hard to find: If Pluto is the last
planet in the solar system—and we
think it probably is—the next one must
be sought in the vieinity of a nearby
star, and the nearest stars are G000
times more distant than Pluto.

Searching for a new planet in a dis-
tant solar system is just one of a half-
dozen major challenges we can expect
to meet in the next decade as NASA

VISION

Hubble Space Telescope (painting at top)
will look for planets. Earller orbiting tele-

scopes captured the first full image of the

launches a new armada of space tele-
scopes, beginning this year with the
launching of the Hubble ¢ Tele-
scope (HET). In coming ) NASA

1a-Ray Observatory (GRO), the
Infrared Te :

Space
(SIRTF) and the Ad ]
trophysics Facility (AXAF).

Andromeda Galaxy (above left] and the
glant elliptical galaxy called M87 (right).
MNew scopes will expand our view.

In the 40 years since World War I1,
astronomy has been completely revolu-
tionized by technolo i C
centuries limited to observatio
visible band of the electromagnetic
spectrum, astronomy can now use vir-
tually all wavelengths, from gamma
raye to radio wa gths.

(Comtined From page 159)
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uring the yvear, PM's 10-man

automotive staff drives virtu-

ally every car sold in Ameri-

ca. As a result, friends often
ask: “What's the best car?” That's a real tough question, but we decided
to poll our auto experts to make a list of the 10 Best, We didn’t want to
be hampered by artificial categories like “best 5-door, 4-seat sedan from
57995 to $9495 with metallic paint.” Suppose there were three great
sports ears and no great station wagons? So we asked our experts to
vote for the 10 cars that work best at what they were designed to do.
The results are on the following pages. A few brand-new cars with 10-
Best potential are not on our list simply because we felt that assembly-
line versions still had a few rough edges. Maybe next year.
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Mazda's totally redesigned ro-
tary-powered sports car is avall-
able In three strengths: the
513,000 base model, 517.500
; GXL [both with 146 hp)
and a 182-hp Turbo that
will go for about $19,500.
All three models have su-

Pnr:d'}ﬂk!{nnhldhhg].:ld
the Interlors are typical Japa-
nese-tech. It's the best sports car
value In America.

Here's a sports sedan that looks
like a proper limousine and goes
like a ClAlered coupe. Spec
Include 160-hp turbocharged
and Intercooled 2.3-liter Four, 4-

front and back plus useful cargo
space. The Off-Highway suspen-
slon Is comfortable enough for
commuting. Selec-Trac 4wd flps
on and off with a toggle switch,
a limited-slip rear end offers su-
perior traction, and the Jersen
stereo Is world-class. It's like
owning two cars in one.

@ﬁERCEDES-

BENZ 190 2.3-16

ed a Cosworth 16-valve cyfinder
head and a bunch of spollers
onto their smallest sedan, they
created a 167-hp, 135-mph
| autobahn screamer that'll leave
‘em breathless at the country
club. ABS brakes and Mercedes’

. . . e | seatsand all the amenities you'd
z z \ “ W . i o | expect in a Mercedes.
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CAPRICE CLASSIC

When it comes to a traditional
American family sedan, Chevy's
big rear-drive VB was the over-
whelming choice. Low-tech and
old-fashioned as an amvil, It's
also about as durable and easy
to maintain. With the F41 sus-
pension option and good tires,
it handles surprisingly well, the
trunk is enormous, and there's
really reom for six inside. At
$10,600 to 516,200, it's one of
the great auto bargains still left.

%ﬂiﬂ HE

| 944 TURBO

In the exotic world of cost-no-
object sports cars, there are a lot
of outrageous machines—Fer-
raris, Lamborghinis, Panteras,
and so on. While they all go fast,
most are so impractical that
thelr charm wears thin real fast,
o too, The 944 Turbo is a sports car
that's as comfortable and easy
to drive at 150 mph as it is to slip
effortlessly around city streets.
Sophisticated German technol-
ogy extracts 217-hp, and &-3ec-
ond 0-to-60 performance from a
2.5-liter Four with 27-mpg fuel
economy. You have to drive lt to
believe its handling.

W esicun xrati

Combine Batmobile styling, Eu-
ropean sports sedan perfor-
mance and the practicality of a
small station wagon, and you'll
get our vote any day. This trans-
planted German Ford, with its
175-hp twrbocharged 2.3-liter
Four, spaceship interior and vo-
luminous hatchback, 5 a hard
combination to beat. We've
used one to haul lawnmowers
and peat moss one day and
outdrag Vas the next. Excellent
disc'drum brakes and 4-wheel
independent suspension make
the XR4Ti an all-around per-
former, not just a rocket sled.
Its 516,500 list price puts
the Merkur at the low
end of the imported
sports  sedan  spec- |
trum. The Merkur is
not everyone's cup of
tea, and Lincoin-Mer-
cury dealers are
ready to deal on
this baby.
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i @/ﬂﬂﬂﬂ CRX Si

Here's an economy car that
thinks It's a racer. The basic 58-
hp, 52-mpg CRX HF is an EPA
champ. The 91-hp fuel-injected
i trades off 30-mpg fuel econo-
my for 16-second '4-mile times.
Extremely light weight (1950
pounds] and clever suspension
design permits true sports car
braking and handling. Cute as a
button outside, inside there's
room for two people, all their
luggage and the family dog. in a
package only 12 ft. long.

Talk about high tech. This fromt-
drive 5-passenger sedan has a 4-
speed overdrive lockup auto-
matic transaxle, a 142-hp Vb
with sequential direct-port fuel
injection. a hot film mass airflow
sensor, roller valve lifters, anti-
lock brakes and d4-wheel Inde-

pendent suspension with auto-
matic level control. Robots using

probes assure assembly quality.
And it goes and handles like a

| European sports sedan,

| Dovee

CARAVAN-
PLYMOUTH
VOYAGER

Sometimes, old friends are the
best. Introduced at the begin-
ning of 1984, Chrysler's T-wag-
ons defined a whole new class
of car. Many Imitators have hit
the market since, but none of
them have duplicated Chrysler’s
unigue combination of front-
drive sure-footedness, easy en-
gine service access and carliice
driveability. While other manu-
facturers were rushing new de-
signs to market, Chrysler was
honing Its entry with a cever
array of features—the Convert-
A-Bed camper package, B-pas-
senger seating with a 6040 split
front bench, power outside mir-
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INSTALL YOUR OWN

SATELLITETV
ANTENNA

The money you ‘Il save : = ™ - case basis, keeping in mind the difficul-
' ¥ ties of your particular location and the

on rlgglng a dish can buy 7 i 4 “% level of your technieal skills.
}"‘DU better SatEHftE' gear_ ' o e e RO 5 | If the installation involves anything

maore complicated than a simple ring or

But FDU’II i"]'E'Ed hEIP frﬂ'm 5 4 ! \ | easel mount for a small |m]-t,1h!u dizh,
your dealer and friends. <, . - cigion to tackle the job yourself

should be based on a site survey, You
- e : = _ can take yvour own, but satellite TV
BY FRANK VIZARD = ; = dealers charge about $100 for this—a
;! Wik fee usually deducted from the price of

he day will come when install- AT TN =y the system if you buy from t]wm
I ing a home satellite TV antenna R e A site survey is basically a 2-part
will be as easy as rigging the | [ 1d  process, the first being purely geo-
standard broadeast television variety.  you) need an inclinometer to get the  Eraphical in nature. Satellite transmis-
Meanwhile, tackling a dish installation  right elevation angle when sightingdishon  sions are beamed toward the center of
is & decision to be made on a case-by-  the satellites. Note handheld unit above.  the country. Consequently, dishes 6 or

A site sunvey is a must before planting your dish. Any Here, dish is farther from house so, at proper elevation angle
obstructions [building. trees) bebween satellite and antenna for satellite belt, it will dear obstructions and recelve strong
will block microwawves carrying TV signal. signals. Make sure you account for tree growth.




SATELLITE TV ANTENNA
8 feet in diameter are usually satisfac-
tory in the Midwest, while 10- to 12-foot
antennas might be required on the East
and West eoasts. Dish size will alzo be
determined by your budget and the
number of channels you desire: The
larger the dish, the more channels
clearly received.

The second part of a site survey is a
more localized affair. There must be a
elear line of sight between the dish and
the transmitting satellite. Since all
these “birds" float 22,200 miles above
the equator in what is called geostation-
ary orbit, they are not visible to the
naked eve. How, then, do you find a
goaod spot for the dish?

If you're going it alone, you can
determine the viability of a particular
gite by standing in the potential dish
location, facing due zouth and scanning
the horizon from east to west. If there
are no visible ohstruetions such as trees
or buildingz in the way, then you might
have a pood location. Chances are that
some obstruction will exist. The prob-
lem then, is to determine if these ob-
structions will block a signal. In large
part, this will depend on how high
above the horizon the satellites are,
relative to your location and the ob-
structions, The farther from the equa-
tor you live, the lower on the horizon
the hirds will appear.

Navigational aids

Unlike rigging a broadeast antenna,
you don't simply assemble a satellite
dish and then rotate it to find the
clearest picture. You've pot to locate
the hirds first in order to sight for
ohstructions from a variety of potential
spots—before vou plant the dish.

To locate the satellites, you'll need a
compass, an inclinometer and a chart
that shows the longitudes of the satel-
lites. The first two items can be pur-
chased from hardware stores. The
chart printed here (or one from a deal-
er) will give the birds' longitudes.

Before you ean go bird hunting you'll
also need some information—amely,
the magnetic correction factor for vour
area, and the elevation angles of the
satellites relative to vour latitude, Sat-
ellite longitudes are referenced to trie
north, which can vary from the magnet-
ie north on your compass by as much as
30" in some parts of the country. You
can call the nearest airport to get the
correction for your locale, or look it up
on a Geodetic Survey Map in the -
brary,

You might also get the correction
factor from a nearby friend who has
already installed a dish, You can also
get the elevation angle this way, using
your inclinometer to measure the eleva-
tion of your friend's dish. Elevation, by
the way, is roughly equal to the number
of degrees of latitude for vour location,

4

With this information in hand, use
your compass and satellite chart to
mark the east to west span of the
satellite belt. The Spacenet 2 and Auro-
ra birds, at opposite ends of the are,
should be your end-posts, With your
inclinometer angled to the proper ele-
vation, sight along its top at the exact
location (longitude) for each satellite.
Az you scan the sky from east to west,
note any ohstructions—and which sat-
ellites they're blocking.

Anobstructed view of some satellites
iloes not imply disaster. You might not
be interested in the programming they
carry, anyway. To find out, consult a
satellite TV programming guide.

If there are obstructions between
your dish and the birds you'd like to
receive, it might be necessary to mount
the dish on your roof or on top of a tall
pole. Under these circumstances, it's
best to engage the services of a profes-
sional installer. By the way, when
sighting for obstruetions, keep in mind
that a perfect line of sight when trees
are bare might be obscured by foliage
when the trees are in leaf. Also, you
should account for tree growth in years
to come—or the need for pruning.

Hidden obstacles
While you might detect most visible
{ Please turn to page 168)
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Satellites are positioned 22,300 miles above the equator. Here's what the belt would look
like if you could see it. Elevation angle of your dish depends on your latitude.

CONCRETE BASE
FOR SANDY SOIL

DRIP LOOP
KEEPS \LATER

B

METAL ROD INTER-

COMNCRETE SECTING POLE AND

AL EMBEDDED IN CON:
1. DEEP CRETE PREVENTS
‘ TWISTING

Soil conditions should determine the depth
and width of the dish foundation. Keep the
pole plumb while concrete sets, or satellite
tuning won't be accurate.

COMNCRETE BASE
FOR NORMAL SOIL

FVC FOR
CABLES I,
DEEP

[LISE METAL FIPING
IF SHALLCAUER)

DRIP LOOP KEEPS
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CONDUIT

COMCRETE
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2t DHAMETER
4f. DEEP

METAL ROD
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POLE AMND
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Home Remodeling

Dollars And Sense

Not every home improvement is a moneymaker when it’s time
to sell. Here are the winners and losers.

BY WALTER L. UPDEGRAVE; Photos by Mark Kozlowski

re are many good reasons to con-
sider remodeling your home. Build-
ing a room addition or converting an
attic into an extra bedroom, for
instance, could be the perfect solution to the
space squeeze faced by a growing family. Or
you might want to modernize the kitchen or
bathroom, where dated fixtures and appli-
ances are the quickest giveaway to the age of
your home. Energy considerations can also
play a role in the decision since adding insula-
tion or replacing dilapidated doors and win-
dows can pay immediate dividends in the
form of lower fuel bills, Then again, you may
simply have grown bored looking at the same
old four walls and tired decor.

But, in addition to these aspects of home
renovation, you should also weigh the eco-
nomic consideration of how the work will
affect the market value of your property.

Many homeowners operate under the belief
that any improvement will automatically in-
crease the resale value of their home. “That is
a misconception,” says Frank Kelly, a home
remodeling contractor in Georgetown, Mas-
sachusetts. “There are a number of projects
that will add value to your home. But some
will not add any value and others might even
detract from your home’s value.”

B0, before undertaking any major renova-
tion, it makes sense to ask yourself such
questions as: Does money put into a large
remodeling project represent a smart use of
my funds? Is this an improvement that will
increase the value of my home? Could it hurt
it? How much should I spend? Can I get back
the money spent on a remodeling project if |
later decide to sell the home?

There are no absolute answers to these
questions and it's important to keep in mind
that, ultimately, the enjoyment you derive
from feathering your nest according to your
own sense of taste should be your guide, Still,
by examining some key factors and following
a few guidelines, you should be able to in-
crease your enjoyment and your home’s mar-
ket value at the same time,

The value of your home, no matter how well
improved, is primarily determined by the

100

value of the homes around you. That's be-
cause when someone buys a home, he or she iz
not just buying the structure, but the neigh-
borhood, its services and its prestige.

As a result, it is possible to “over-remode]”
your home—that is, spend more on improve-
ments than you could ever hope to recoup
should you later decide to sell. You're not
likely to recover remodeling costs that take
you well above the values of similar homes in
the area. If, for instance, vour home is cur-
rently worth $95,000 and the top homes in
your area are selling for $100,000, it doesn't
make much economic sense to renovate to the
tune of $30,000. Your chances of getting
$125,000 for a home in a $100,000 neighbor-
hood are slim, since people looking for
$125,000 homes don't shop in neighborhoods
where the best homes go for $100,000. Notes
Lee Finch of Re/Max, a real estate brokerage
in Atlanta, Georgia, “If your home is at the
top of the market and you make expensive
improvements, you risk not getting that mon-
ey back when you sell”

The value limit is especially strong in subdi-

vigions or neighborhoods where the homes =S
are similar in size and price. “There vou have (.’f i

the least latitude in remodeling,” savs Bryan s >
Patchan, director of the Remodeling '-‘_;(-*"'. - *;

Couneil of the National Association
of Home Builders, “becauze
comparable homes will de-
termine what your home

will sell for.” But in

neighborhonds
where there's a
wide range of
home sizes and
gtylea—an
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ared with many custom-built homes, for
instance—there's usually more leeway
in market valuez and resale prices, so
vou stand a better chance of recouping
money spent to improve yvour home,

To guard against over-remodeling,
NAHB's Patchan offers this rule of
thumb: The market value of your home,
plus the ecost of improvements,
shouldn't exceed the value of the neigh-
borhood's top homes by more than 20
percent. In our example of the $95,000
home in the $100,000 neighborhood,
that would mean limiting improve-
ments to $25,000 maximum, keeping
the home's total value—current value
plus improvements—at 120,000,

You'll also get a better return on
projects that bring yvour home up to par
with others in the neighborhood. For
example, if you own the only 1-bath
home in the neighborhood, adding a
second bath is probably a good invest-
ment. But going beyond the neighbor-
hood narm—adding a fourth bedroom,
for instance, when three is the stan-
dard—will make it harder to recoup
your investment zinee most shoppers
want bargains.

If vou're conzidering a major im-
provement, ask a local real estate agent
how the improvement might affect the
market value of your home. An agent
should know the neighborhood norm for

the number of bedrooms, baths and the
asige of the homes and should have
aceess to the latest assessments and
selling prices.

The time factor

The amount of time you plan tolive in
4 home should also play a role in deter-
mining vour remodeling plans. If you
know yvou'll never move, then you
should remodel purely to please your-
self and forget considerations such as
resale value and the market value of
other homes in the neighborhood. Your
remodeling budpet—what vou can af-
ford to finance [rom savings or in-
come—is your only constraint.

However, if you know that at some
time in the future you will sell the old
homestead and move on, time does
hecome a real factor., Essentially, the
shorter the length of time you plan to
stay in vour curvent home, the less
chance you have of recouping the cost of
major improvements. If you think
vou'll move within the next three to five
vears, NAHB's Patchan advises
against major renovations. That
doesn't mean you're necessarily stuck
with vour "50s-looking kitchen for the
next five years. What it does mean,
though, is that instead of spending
20,000 to install new appliances, new
cabinets and an expensive tile floor,

COMPARATIVE RETURNS

you should keep the
eost down to a more

COST  AVERAGE SHORT-TERM modest 35000  or
PROJECT RANGE" COST*  RECOVERY** so—perhaps  re-
Room Addition $22,000-  $27,000 57% place just one or
(15" by 25) $30,000 two major appli-

Consider adding a room only if you plan on stayng. Batter recovery rates
it addition brings you up o the level of other homes rathes than beyand It

ances and, instead
of buying new cabi-

Major Kitchen
Remodeling

$6700-
§22,000

$15,000

nets and counters,

A modermn kitchen is a strong selling paint for a home, but don't do lotal
rencvalion unkass you plan on staying al least five years.

$3500-
57000

Minor Kitchen
Remaodeling

55200

B0%
refinish the exist-
ing ones.,

BT% Remodeling
for whom?

A good investment it you want a modern-logking kitchen but also plan to
move in a lew years, Recovery rale of up 1o .

If at some time in
the future vou'll be

Add A Full
Bathroom

$4000-
$10,000

6000

selling vour home,

100% ;
then voeu're remod-

A good shor-1erm of long-lerm investment. You can recoup e full cost—
riayhe more—if you add & full second bathroom 1o a 1-bath home.

eling not just for
yourself but for

Wood Deck
(16" by 20°)

$2500-
6000

$4000

that future buyer.

The warmer the climate, the higher the return. in snow-belt stales, acd a
deck only if youll be slaying in the same home at leasi several years.

£2400-
3700

Fireplace

53000

50%
Sinee  wvou  don't
really know that
buyer's tastes ani
133% preferences,  you

should avoid tailor-

Parhaps the hast investment. You can recoup the cost of the fireplace and
maore at resale. An energy-efficient fireplace can even cul fuel bills.

ing a project too
much to your per-

Swimming Pool $13,000-  $17.000
16" by 32 $28.000
n-ground)

sonal tastes and, in-
stead, remodel in a
way that will have

28%

money down the drain.

It might enhance your social life. but from an investment standpoint it's

broadest possible
appeal. “Keep im-

**The percen
home within

Zing's Cost vs. Value Study.

*Assumes the project is done by a home remodeling coniractor,

of the project cost you're kkeby to recover if you sall the
years of making the improvement.

Dollar figures and recovary percaniages from Remodelng Wordd maga-

|JI'U'|-'E."]'I'1EI'IT.H -
tral,” sugpests Lee
Fineh of ReMax,
“Neutral color, neu-

10

tral styles—you don't want 2-inch-deep
green shag carpets.”

In general, yvou can expect the lowest
return from improvements that have a
gingle purpoze. If you're a fitness buff,
for instance, you might consider it a
great investment to put in a swimming
pool and turn the basement into a fit-
ness reom. But to recoup that invest-
ment, vou'll have to find a buyer who
shares vour enthusiasm for home work-
outs and who doesn't mind the hassles
of owning a pool.

Similarly, vou want to avoid outland-
ish decors or faddish architectural
treatments. In particular, make sure
any additions you make complement
vour home, A Vietorian wing on a
guburban  split-level, for instance,
would probably spell “white elephant”
at resale time,

For large projects, such as a room
addition or an overhaul of your home's
interior, yvou might want to go to a
professional designer. “Design-build”
remodeling contractors usually have in-
house designers who, for a fee, will plan
the work, draw up renderings and blue-
prints, spec the materials and give an
estimate of the cost. You can then
either have that contractor do the pro-
ject or take the plans and specs and
have other contractors bid on the job.

Architects and interior designers
also offer such services, as do certified
kitchen designers, or “CKDg," (mem-
bers of the National Kitchen and Bath
Aszn.) who specialize in kitchen and
bath renovations,

Cost vs. value

One way to look at the cost effective-
ness of a renovation is to compare its
cost to the value it adds to the home at
resale. Although the cost of specific
home renovation projects and their
probable returns can vary by region
and by the quality of the individual
project, the prices and returns cited
below are what you should find for most
homes.

Remodeled Kitchen: “The kitchen is
the room that sellz the house,” says
Bryan Patchan of NAHB. As a result,
kitchens are one of the most popular
remodeling projects. The cost of a ma-
jor remodeling—new cabinets, new
countertops, all new appliances and
complete  redecorating—runs  about
515,000 and you ean expect to recoup
about 80 percent of that if you sell
within five years. ;

If you plan on staying much less than
five years, you're better off keeping the
cozt down to about $5000—refinish cab-
inets, replace only one appliance, You
can recoup elose to B0 percent on the
smaller project.

Bathroom: Adding a second bath
when you only have one is one of the
most cost-effective renovations you can
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OUR NEW LAWN TRACTORS COME WITH
A SMALL ATTACHMENT YOU'LL LOVE.

The price tag.It’s theicing onthe You'll find more leg room.

cake. After being attracted by Easier :jefueiinE. And on our
the smart styling, intrigued 130, a high ance 30-inch
by the brand new features and mower deck.

impressed by all the dramatic See for yourself.
improvements. . . you'll be John Deere's combination of
delighted by the price. high quality and performance,

This year, our entire line of
John Deere lawn tractors is priced
at last year’s levels or even lower.

New overhead valve

along with low price gives you
| more tractor for less money
than ever before.

For the name of your nearest
engines on most models provide dealer, or a free folder on our
increased horsepower and new lawn tractor line, call
torque. Better el%?:aency and fuel econﬂmy, too.  800- 4-'-1? 9126 toll free.(800-322-6796 in Illinois)
And they're enclosed for quieter operation. or write John Deere, Dept. 59, Moline, IL 61265.

3. | Nothing Runs Like a Deere
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do. The average cost is about $6000 and
you can usually recover 100 percent of
that. Remodeling an existing bathroom
with new fixtures, wall and floor cover-
ings costs a little less—about 34400 on
average—but only fetches about a 50
percent return on resale. Large, luxuri-
ous whirlpool tubs are increasing in
popularity, but stick to standard fix-
tures if you plan on moving within a few
years.

Room addition: This is one of the
most expensive projects—more than
£25,000, on average, for about a 400-
&q.-ft. addition—and doesn't bring a
particularly pood return on resale:
about 60 percent. That return may be
higher if the addition—a third bed-
room, say—brings yvou up to par with
the neighborhood. In general, this is
not a good project to undertake if you'll
be moving on in a few years.

Converting an attic or garage into an
extra bedroom, family reom, den or
library costs less than an addition from
serateh, but the return is usually lower.
Basement conversions can be expen-
sive and troublesome, especially in ar-
eas where moisture is a problem. Many
real estate agents contend an elaborate
finished basement adds little or nothing
to the resale value of a home.

A wood deck: A 320-sq.-ft. wood
deck costs anywhere from $2500 to
26000. The return, as you might expect,
varies according to region. In colder
climates, where buyers expect to get
less use from it, a deck might bring a 50
percent to 60 percent return. The re-
turn is higher in the Sunbelt where
outdoor entertaining ean oceur almost
year round.

Energy-conservation measures:
Energy-related improvements can
bring a return even before resale by
lowering fuel bills. Still, you should
limit yourself to improvements that
have the lowest payback period and,
consequently, the highest return, Attie
or ceiling insulation offers a good return
gince it's relatively inexpensive and
easy to install, Adding insulation to
walls is far more expensive and the cost
could outweigh savings. Weatherstrip-
ping, sealing cracks around window
frames and other low-cost measures
cost little, and yield a high return,

Fireplace: Probably the best im-
provement from a cost-value stand-
point is a fireplace. It's proven itself as
a strong selling feature in virtually all
partz of the country. Generally, the
cost iz about $3000 and it can bring a
return as high as 133 percent. While a
conventional fireplace will suck out
maore heat than it will eontribute, ener-
gy-efficient models are available that
can help lower heating bills.

Swimming pool: If vou enjoy lolling
around a 16- by 32-ft. inground pool on a
summer day and don't mind spending

104

about $17,000 to do it, a swimming pool
is for you. But, as far as resale value is
concerned, it's money down the drain.
You might get a 30 percent return; vou
might get less. Expect a low return for
a tennis court too, since it has only one
possible use to potential buyers.

A contractor or DIY?

If you've got the time, tools and
talent, you should consider doing the
renovation yourself, Labor typically ac-
counts for 50 percent or more of the cost
of large remodeling projects, so you can
save a lot of money by going the DIY
route. Even if you don't want to do the
entire job yourself, you can still save by
having a contractor do the construction
and leave smaller tasks such as painting
and wallpapering for you.

But the money you save by doing the
work yourself won't do you much good
if you botch the job. “The acid test,”
says Patchan, “is that your work should
look professional.”

Anything less, he warns, could actu-
ally hurt the resale value of your home
since the prospective buyer figures he'll
have to spend money undoing the so-
called improvement.

If you decide to have a contractor do
the work, take the time to shop around
and pick out a qualified and reputable
one. Home remodeling contractors
ranked 12th on the Council of Better
Business Bureau's 1984 annual consum-
er complaint list, with 6055 complaints
lodged against eontractors at BBB of-
fices around the country. The com-
plaints range from disagreements
about the quality or scope of a project to

outright fraud—contractors simply ab-
sconding with the customer’s money.,

You can prevent yourself from be-
coming a statistic on next year's BEB
list by following a few simple guide-
lines, First, have at least three differ-
ent contractors give written bids or
estimates on a project. To make sure
the contractors are all bidding on
the same job, spell out details such as
the brand names of appliances and
cabinets and the quality and grade of
materials. In general, legitimate bids
should fall within a 10 percent range of
each other. A contractor who prices a
job far below that range may resort to
cutting corners to keep the job within
budget.

Ask the local Better Business Bureau
if any complaints have been filed with
the contractor yvou've seleeted. If the
contractor's record is clear, get the
names of some recent customers and
call them to see whether they were
satisfied with the contractor's work.

Finally, make sure the contractor
carries liability insurance and complet-
ed operations insurance, These protect
you in the event someone is injured on
the job or if someone is injured by the
contractor's work after it's completed.
Once the wark is finished, the contrac-
tor should also provide a lien waiver or
release of mechanics lien.

A final bit of advice: Take a day or
two to read any contract and don't be
afraid to suggest changes. Above all,
don't sign under pressure. If you feel a
contractor is pressing vou for a quick
decision, then that decision should be to
find another contractor. ™

To make sure all prospective
| contractors are bidding on
the same job, be sure to
spell out all the details,
Including the guallty,
grade and brand names
of the materials
to be used.
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Small Wonder

It’s here, pocket-size radar protection.

Im:igiﬂv asuperbh crafted electronic
instrument, powerful enough to
protect against traffic radar, miniatur
ized enough to slide into a shin pocket,
beautiful enough o win an inter-
national design award,

Small means
nearly-invisible protection

That could only be PASSPORT.

It has exactly what the discermning
driver needs, superheterodyvne
performance in a package the size
of 4 cassete wpe,

This miniaturization is possible
only with SMDs (Surface Mounted
Devices ), micro-electronics commion
in satellites but unprecedented in
radar detectors. It's no surprise that
such a superlative design should be
greeted by superlatives from the
expens.

“In a word, the Passport is a
winner,” said Car and Driver

The expens report excellent
performance, Simply seitch PASSPORT
on and adjust the volume knob,
Upon radar contact, the alert lamp
glows and the varable-pulse audio

Small means
the size of a cassette tape

begins a slow waming: "beep” for X
band radar, "brap” for K band. Simul
taneoush a bar graph of Hewdett-
Packard LEDs shows radar proximity.
As vou get closer, the pulse
quickens and the bar graph lengthens,
Should vou want to defeat the audible
wamning during a long radar en-
counter, 4 special switch provides
silence, vet leaves PASSPORT fully
armed for the next encounter A
photocel] adjusts alert lamp bright
ness o the light level in your car
PASSPORT was designed for vour pro
tection and your convenience,
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In PASSEORT, 102 SMDs (rightd do the work of
ordinary ransistors, resistors and capaciions

PASSPORT comes with a leather
case and travels like a pro, in vour
briefcase or in your pocket —to the
jobs for trips in the company car, on
airplanes for use in far-away rentals
Just install on dashtop or visor, then
plug into the lighter PASSPORT keeps
such a low profile. It can be on duty
without anvone noticing,

Small means
an easy fit in the briefcase

One more PASSPORT con-
venience —call us direct. It's toll free,
We make PASSPORT in our own
factory and we'll be happy to answer
any questions you may have. 1f vou
decide o buy, we'll ship vour
PASSPORT within 24 hours by UPS,
and we'll pay the shipping. For an
extra $6.00, Federal Express guaran-
tees 48-hour deliveny.

Ifvou're not satisfied within 30
days, return PASSPORT, We'll refund
vour purchase and vour return ship-
ping costs. There are no hidden
charges.

Isn't it time for a PASSPORT of
VORI 0w

$295 ( OH res. add $16.23 tax)
Slighthy higher in Canada PM SmRT!:|
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Call Toll Free 800-543-1608
Cincinnat Microwave

Department 100-068-C16

One Microwave Plaza

Cincinnati, Ohio 45296-0100
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Fantastic

Flooring

Here’'s a do-it-yourself hardwood floor
that features no-nailing installation.

BY JOSEPH TRUINI, Shop And Tools Editor; Photos by Carl Weese

nstalling a traditional hardwood strip
floor is an ambitious undertaking even
for the most skilled and enthusiastic
do-it-yourselfer. But now you can en-
joy the beauty and durability of a strip
floor with a new, easy-to-install floor from
Harris-Tarkett called Longstrip Plank.

The flooring comes in Ye-in.-thick x 5%-in.-
wide x B-ft., 3%-in.-long boards, or planks.
The edges and ends of the boards are milled
with a tongue or a groove. Unlike traditional
solid wood flooring, Longstrip i= a laminated
product. Each board consists of three lamina-
tions: hardwood top surface, core layer of
cross-banded pine strips and a pine veneer
backing (see the drawing on page 108). The
three layers are pressure-glued to provide
greater dimensional stability. This enables
the floor to be more resistant to expansion
and contraction than a solid wood floor.

The floor's top surface consists of Y-in.-
thick x 2"/ 4-in.-wide hardwood strips. The
strips are of varying length and are laminated
2-across on each board. The floor shown is
surfaced with merbau, a Malaysian hardwood

layment. The foam provides a cushion for the floor,
it sllences squeaks and acts as a sound barrler. The
foam ks avallable in 5-ft.-wide rolls.
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that is 150 percent harder than oak,
according to Harris-Tarkett. Longstrip
Plank is alse available in beech, ash, four
styles of oak and kambala, an African
hardwood. The flooring comes prefinished
with four coats of acrylic polyurethane var-
nish. The finish is hardened under ultraviolet
lights to create a tough, nonyellowing sur-
face,

Floating floor

Longstrip Plank features a unigue installa-
tion method that requires no nailing. The
boards' tongue and groove joints are glued
together. The floor is not attached to the
subfloor in any manner. [t's simply laid over a
Veein.-thick foam underlayment. A ‘Yein,
space between the flooring and the four walls
allows for expansion. The space is concealed
by the baseboard molding. This installation
method, known az a floating floor system, has
been proven effective throughout Europe for
more than 40 vears. In fact, the floor shown is
manufactured in Sweden.

I installed the flooring over a plywood

2 Cut the foam with a knife to fit from wall to
wall. Here, an aluminum wallboard T-square is used
to ensure stralght, square cuts. Be certaln to sweep
the subfioor clean before laying the foam.

over 8 ft. long. Hardwood
top strips are laminated
to a solid pine core.
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3 Use a handsaw to cut existing door cas-
Ings to accommodate the new floor. Use a
section of the flooring and a plece of foam as
a guide to determine new flooring helght.

& Apply glue to the grooved edge only of
the first board. Be sure groowve Is clear of any

debris to ensure a tight Joint. Avold overglu-
ing to eliminate messy squeeze-out.

5 Press down and in to align the glued-up
groove with tongue on first board. Note the
use of 'i-in. plywood spacer blocks against
the wall to maintain the expansion space.

7 Here's a quick way to mark the last board
in a row without measuring. Place one end
against the wall separated by a ':-in. spac-
er. Then, mark the line of cut on the board.

8 End Joints must be obstruction-free In
order to fit together tightly. Here, a small
hemp cord, used in the manufacturing pro-
cess, Is cut away to prevent its interference.

10 To ciose the end joint on the last board
of each row, add a "+In. spacer and then
drive In a hardwood wedge. Leave spacers
and wedges In place until the glue Is dry.

/ -/P{, B i f/.,.-}\ v “‘.‘ x X
7 _{:HNE VEMEER BACKING:, 5
| - ":/'--i ':'\:.-‘\:" 3 \'} I.;I r : ]
L

Cutaway drawing shows the

flooring’s three components: prefinished
hardwood surface, cross-banded pine strips
and pine veneer backing. Note that tongue
and groove Iz milled in pine core.

subfloor, but Longstrip Plank can also
be “floated” on nearly any level, sound
surface, including particleboard, sheet
vinyl, asphalt tile, existing wood floors,
rubber tile, terrazzo, metal decking and
concrete, The merbau floor shown costs
about $4.75 per square foot, including
the foam underlayment. For more in-
formation regarding this system, con-
tact Mr. Tom Akers, Harriz-Tarkett,
Box 300, Johnson City, TN 37601.

Installing the floor

The first step is to remove all the
baseboard molding from the room. Be
sure that the subfloor is dry and swept
clean of all debris. Next, cut a length of
foam underlayment to fit from wall to
wall. The Y-in.-thick x 5-ft.-wide foam
provides a cushion for the flooring while
also acting as a sound barrier.

Lay the first row of boards on the
foam separated from the wall by Yin.
plywood spacer blocks. Also, eut the
boards so that there is a Ye-in. space at
each end of the row. Be sure that the
groove edge of the boards is facing the
wall. Now take measurements from the
starter wall across the room to the
opposite wall to determine if the two
wallz are parallel, If the walls are out of
square, rip the groove edge of the first
row of boards as necessary to obtain a
straight, parallel working line. Taking
the time to detect and correct this
situation at the outset will make your
job easier when it's time to install the
last course. Apply carpenter’s glue to
the end joints only on the first row.

MNext, lay out and cut the boards for
the second course. Be sure to stagger
the end joints at least 24 in. from the
joints on the previous course. Then,
apply glue to the edge groove of the first
board (photo 4). Use a hammer and a
hardwood tapping block to join the
board to the first course (photo 6). Now
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equip you with the skills to get where you
want to be.

If vou're looking seriously into your
future, Aim High to a future in the Air Force.
Visit your Air Force recruiter today or call
toll-free 1-800-423-USAF
(in Cahfornia
1-800-232-USAF). S— . B B S

Ery ==

- ——— e




A Solution
You Can't ignore

i Cathaoralite hormenier
sEl% standands. nol mesaly
foliows tham, Dormss axferions
blend wilhh Ralune 50 &0
vige spacmous interiors thal

H the 5ol The Calhadralfne
shedl Can Da assembied in a
day, complas with all
uniform bulding codes,
offary unmabchad quality
and sirength, and ks haaled
or coakad for 30 10 507 ess
than a commmiional homs

F S — I — — — -l-

| Mall 16

I CATAE DRALITE DOMES, INC. |
PO, BOX 2480, WHITE CITY, OR 97503

l Aesidential usa, COrmmescial use I

Yes, send your catalog/plans book l

I Em:lm.eu:l Is §6.00 l

I Address_ — _l
City/StateiZip

| T |

L-- ---—————--—-J

F- T ————— T —— — —

THE FIRST STEP

IN INSTALLING

A DUVINAGE
SPIRAL STAIR KIT:

SEND FOR OUR
FREE BROCHURE.

I
|
|
|
|
|
|
[
|
|
DUVINAGE I
|
|
[
|
i
|
|
[
|
i

Find owt how

eaty and ec

i
air kil Mzl e coupon moday

Al it 5 o insial

Duivinage, Box 828, Hagerstown, Md. 21741

1o

HOME IDEAS GUIDE

apply glue to the edge and end grooves
of the remaining boards to complete the
second course. To close the end joint on
the last board of each row, add the Ve
in. spacer and then drive in a wedge to
foree the end joint closed (phote 10).
Continue laying courses of flooring,
but keep in mind the following rules:
Always leave a -in. space at both ends
of each course. Cut only the first and
last board of each course. Stagger end
joints at least 24 in. from the adjacent
course. Hammer lightly on the tapping
block to prevent damaging the protrud-
ing tongue and wipe off any glue
squeeze-out using a moist cloth.

Nearing the finish line

As the flooring approaches the finish-
ing wall, there won't be enough room to
swing a hammer to install the second to
the last course. There are two solutions
to this problem. Use two wedges and a
wood block to force the board in place
{photo 13}, or use a crowbar to pry the
Jjuint closed (photo 14).

Most often, the last course won't fit
properly without being ripped to the

11 After installing each course. sweep the
foam underlayment cdean of all dust and
dirt. Area under tongued edge must be clear

of debris to ersure a tight-fitting joint.

correct width, Follow this simple pro-
cedure for installing the last course.
First, lay a row of boards face up,
tongue toward the wall directly on top
of the last installed course. Next, take a
short piece of flooring about 12 in. long
and hold it face down, tongue against
the wall. Then, slide the shart flooring
piece along the wall while using a pencil
to seribe the boards for the last course
(photo 15). The resulting pencil line
gives the proper width of the last
course, including the Y-in. space. Rip
the boards on the pencil line using a
portable circular saw or sabre saw.
Now apply glue to the groove edge of
the last course and use a crowbar to pry
the boards in place (photo 16). Onee the
entire course is installed, drive wedges
in between the flooring and the spacer
blocks to hold the edge joints closed
(photo 17). Leave the wedges and spac-
er blocks in place until the glue dries,
Next, remove all the wedges and
spacers. There should be a Y-in. space
around the entire floor. Finally, install
baseboard molding to conceal the ex-
pansion space, | made the baseboard

12 Longstrip Plank is a laminated product
that comes in 5%-in-wide x B-ft., 3%-in.-

long boards. Here, a full, uncut board is
Installed immediately after glue Is applled.

13 When installing the second to the last
course, there won't be room 1o use a ham-
mer and tapping block. Close the edge joint
using two wedges and a wood block.

14 You can also install the second to the
last course using a crowbar, as shown. Be
sure to position the vertical wood block in
front of a wall stud for maximum support.
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Your home workshop

can PRY OFF ...

This One Low-Cost Power Tool—

SAWS to desired Width...

PLANES to desired Thickness....

MOLDS ail popular Patterns...

—All at once or separately. .. All By Power Feed!

The Only Complete Workshop Tool Of its Kind In The Warlg!

From the Day Il Armrives... the Planer will make and save you
money. With shortages and inflation driving lumber prices sky-
high, this versatile power tool quickly pays for itseil by easily con-
verting low cost rough lumber into high value finished stock. In
just one pass turn out your own gquaner-round, door and window
stop, casing, tongue-and-groove. .. all popular patterns. Other
operators are making cases for grandfather clocks, furniture,
picture frames, bee hives, bed slais. surveying stakes . . . all kinds
of millwork

Buill For Pros. .. Priced For Home Crafismen. .. it is engineered
and buwilt to industrial standards, but factory-direct selling keeps
the price low. Handles tough oak and walnut as easily as pine, and
80 simple to operate even beginners with no experience can
use il

With just this one low cos! power-feed machine

in @ corner of your garage or basement, you're
set up o supply lumberyards, cabinetmakers,
carpenters, remodelers, contraclors and
hobbyists in your area with custom-planed
jumber, trim, molding... ALL of their
millwork requirements. You can supply ple-
ture molding to arl shops, hardware and de-
partment slores, or sell direct to framing shops.
All standard patierns are available from stock, or
we’ll custom grind a knife to your own special
design or sample.

Does The Foley-Belsaw Pay? YOU BET!

READ WHAT OWNERS SAY:

A Good Investment ® Robert Sawyer, Roseburg, Oregon: *'J
believe thar the Foley-Belsaw is the best investment | ever
made. I've been a planer man for yvears and am now retired,

The Foley-Belsaw has carned me 560,000 extra income in the
past eleven vears.)”

Pays For ltsell: » R.5. Clark, Springfield. Ohio: '1 bought a
barch of walnut in the rough, and after planing it on the
Foley-Belsaw [ figured up the money I saved. It was enough
to pay for two-thirds the cost of the Planer. It reallv does a
good job."

More Than Expected * Stephen Schultz, Orangeville, Penna.:
“This machine pays for itself by making money out of serap
boards. [t is a very well built machine and I confess it is more
than [ really expected for the price. It does evervthing vou say
ir will."’

. . . And Foley-Belsaw 15 The Choice Of Prafessionals:

“I recommend Folev-Belsaw Planer-Molder-Saw as
the most useful shop ool any craftsman could own,
We use one every day in the Workbench model shop,
and couldn't ger along without it

JAY HEDDEN — Editor WORKBENCH Magazine

Try The
Foley-Betsaw In Your
gwn Shop On D7

_DAY FREE
TRIAL OFFER

Mail Coupon Below
For Compilele
petaits!

L ' v —

You Take NO RISK! The Planer/Molder/
Sow [s Backed by Our Exclusive 100%
Guarantee of Satisfaction:
= “Try the Foley-Belsaw in your shop for a full 30
Days and put it 1o wark for you. Give it a tharough
test and make it prove that it can do everything we
say it will use it just as much as you want. Then if
Vou are ndol {Ell'l'l;:l|-é".-|':'-l..' ‘bd!l‘-{'.l.‘l.'i_ jiesl end | back
and we'll retum every penny you sent. And YOU are

the sole pudge! There are no questions ashed
there are no fine print 'use |:h:|.r4_;e; Ohur flat
guaraniee s that YOU must be 100'% satisfied or
you get your maney back”™

o E ] =T

Fusn Extra T
inle

Just Mail Coupon ...

ol <.~ W NO OBLIGATION and

foch and | NO SALESMAN Calls!
ACT NOW!

full derails
... RUSH COUPON TODAY!

Coupon
I compan s been.  FOLEY.BELSAW CO Sringe
.I'h"lh.l.l’if-»lf.h mame  J0807 FIELD BLDG. Full Details!
anid aalidreny fo KANSAS CITY, MO. B4111

Y FOLEY FOLEY-BELSAW CO.
: 90807 FIELD BLDG.
WLELTTW  KANSAS CITY, MO. 64111

] YES, pleuse send me the FREE Bookirr
thar gives me compleie facis abaul vour
Planer-Molder-Saw amd full details on how |
can qualify for a 30-Day Free Trial right in my
own shop. I understand there is No Obliga-
tion and that No Salesman will call

CITY__ _ STATE Fill




A Glance in the Mirror and Your Heart Rate Jumps . . . . .

Your fears have become a reality: a traffic ticket, an
expensive fine and points on your license. If you think it
won't happen to you, think again. At least 20% of the
radar generated tickets are issued in error.

Upping the Odds

Your risk of being ticketed is increasing. There are maore
radars in use today than ever before! To make matters
worse, many states that are in fear of losing federal
highway funding have begun to crack down on motorists—
even those driving one mile over the speed limit.

Line of Defense

The first radar detector on the market, Fuzzbuster®, has
added a new weapon to the driver's defense arsenal; the
FUZZBUSTER® 4000. Being first means years of
unmatched experience resulting in a radar detector of

unmatched performance. The 4000 provides you with

everything that you expect from a leader; performance,

styling, features and innovation. In addition to a seven

LED warning panel volume control and onfoff switch, the

ggﬂ? features a dark mode for inconspicuous nighttime
ving.

False alarms are virtually efliminated by two advanced
filtering systems. The city mode screens out microwave
signals such as garage door openers and security
systems prevalent in urban areas. The LALS. (Interfering
Radar Impedance System) filters out frequencies emitted
from poor-guality radar detectors and other radar sources
on the road today.

The 4000, the smallest Fuzzbuster® ever, is equipped
with a detachable power cord for easy removal and
comes complete with a bracket for visor or dash
mounting.

Remeamber, a radar detector is a safety device . . .
awareness eguates to good driving behavior.

FUZZBUSTER® 4000 Superheterodyne Radar wf
Datector !1 ggﬂﬁ

Call toll free 1-B00-222-7165
or
Please enclose check, money order or the card

number and the expiration date for your Visa or
MasterCard.

FUZLBUSTER® 4000

P.O. Box 596
Vandalia, OH 45377 o
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using a 1x3 topped with a Y x Y-in. |
cove molding (photo 18). Be certain to
nail the baseboard to the wall and not to
the flooring. This will permit the floor
to move freely as it expands and con-
tracts. Now simply dust-mop the floor
and bring in the furniture. ™

15 Scribe the last course to the wall using a
piece of flooring. as shown. Place last course
on top of second to last row. Slide flooring
plece along wall to mark boards.

16& Rip the boards for the last course along
.the pencil lines using a portable crcular saw
or a sabre saw. Then, apply glue and use a
crowbar to pry the edge joints closed.

17 Once the last course Is Installed, add V-
In. spacer blocks and then drive in hard-
wood wedges, as shown, to close the edge
Joint. Leave the wedges in until glue is dry.

18 Remove wedges and spacers. Conceal
Yein. expansion space with baseboard
maoiding. Here, baseboard is made of a 1x3
topped with a '@ x Y-in. cove molding.
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With the Jonsered 450

chain saw at a low-
powered price — plus
woaorld famous Sweadish
quality and reliability.

The many standard
features, including
chain brake, are an-
gineered to give the
450 optimum safety,
low noise and vibration
levels — and its elec-
tromic ignition system
makes it easy to start

you get a high-pawem'd sal‘e Pl‘ltﬂ Of

3259 95

With 16" Bar and Chain

THE JONSERED
PROLINE
The 450 is just one of
9 Professional Quality
Jonsered ProLine
models — with bar
lengths from 12"-50".
Prices start at just
$179.95.

QUALITY, PERFORMANCE, PRICE...
the Jonsered 450 has it all for the special

Find out more about
the Jonsered 450 and
our complete line of
saws at your local
Full-service dealer
Look in the Yellow
Pages under “"SAWS",
of call Toll-free for the
name of a dealer near
you and our Free 28
page brochure

1-800-437-6643

{In NH call 926-4524)

Otler eapires June 30, 1586

evary tima.

More Wood...Less Work d

JONSEere

Distrebuted in the Eastern and Central LS. by Tilton Equspment Company
Distributed en he Western slates by Scotsco, Ing

WATEH WELLS FOR EVERYONE!

Check one or both boxes for information and mail today!

[ 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!
(Over 4 million wells
needed in 1986!)

Calf or Write
for FREE Brochures

“(hur 25th Year”

k - -ty 71986
5999 Anderson Road Pt Mame
Opelika, Alabama 36802 -
CALL TOLL FREE
1-800-821-7700 o
{Ask for Operator 5998) s o
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Stacked
 Deck

This multi-level, wrap-around
deck is loaded with good ideas
to make your backyard more livable.

WILLIAM AND DIANE WINANS
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This deck was designed to complement the
architecture of the house it surrounds and,
at the same time, to create distinct areas for
different activities. Howewver, many of the
notable detalls—bevelled deck edges, can-
tilevered benches, privacy screen and rall-
Ing treatment, and method of transition
between areas—can be used on any deck.

utdoor decks, backyard

decks, patio decks, eall

them what you will, adding

a deck to your house is still
one of the most popular home iImprove-
ment projects. In fact, their appeal is s0
widespread that many new homes in-
clude one as standard equipment.
These usually have room for one chair
and g newspaper or two small children
and a glass of orange juice. But seldom
do they mapiru visions of backyard
galas from the Jazz Age,

POPULAR MECHANICS & AFRIL 1984

If you have one of these or nothing at
all—which iz just about the same
thing—the deck shown here may be for
vou. It's loaded with good ideas, many
of which can be added to an existing
deck. But if you are looking for some-
thing more, building the whole struc-
ture will vield an attractive and livable
environment for entertaining friends
and family siih-—tmh:{iin;_r those two
kids with the orange juice! All vou have
to do is make some sensible adjust-
ments for the lay of vour land.

| Technical art: E
'Lumner IZ'u ;

Design: Wil ._:--' Winan
Color photos: | F. Maolesky
Black and whlte phutu: Willkam Wanan

Pres:

Pirrstinan. P 1 .-n..

lﬂ[rnp pl:sr and hﬂI.IS'E wall !ighl: fixtures:

N0 |'\__.._ nC., Lighomg FixXIunes
Dz £ R. th MenaTnan [
Hackensack ™l l_l.-'.;.l

Deck furniture: Fauo Enclos 700 East
'r-=.-_;" aned Rl Macedonia "'I—' 2055




In just a shori fime, you can be ready to
join one of the fastest growing industries
in America. .. an industry where guali-

fied men are making from $25.00 o
$30.00 per hour... and that’s jost for
labor. Paris, engines and accessories add
wln more o Iht profits.

Becaunse the smn;ll engine indusiry has
grown so quickly, an acute shortage of
qualified Small Engine Professionals exists

throughoul the couniry. In fact, it's not un- - .

usual for a pood small engine man 1o be
three to four weeks behind in the summer
and af least a week behind in the winter,
When you see how many small engines are
in use (oday, it's easy (o understand why
gualified men command such high prices
— &% much as $49.95 for a simple tune-up
that takes less than an howr!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine.... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

in SMAll ENGINE _
service and repair

Start your own money

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle 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
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
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, gardena tractors, chain
saws, mini-bikes, go-carts, snowmo-
biles, generators, snowblowers, paint
sprayers. . . the list is almost endless.

M
No experience necessary.
You don't need to be a ‘born mechanic®
or have prior experience. If you can read,
you can master this profitable trade right
at home, in vour sparetime, without miss-
ing a single pavcheck. Lessons are fully
illustrated — 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
every step of the way.

‘ruu ra:alua trade secrets

and business plans.

We guide yvou every siep of the way,
including tested and proven instructions
on how to get business, what to charge,
how to get free advertising, where to get
supplies wholesale .. all the “tricks of
the trade™. . . all the inside facts you need
to assure success right from the stari

Increased Income

““I've had abour 8
years experience
repairing small en-

gines. .. bat re-
pairs were only
minor. .. until I

started the Foley- 4
Belsaw Course." Watter H. Strick
Campbedl. California
With our famous ‘learn-by-doing’ train-
ing method, you get practical *hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine —
all yours 1o keep !

SEND FOR FREE FACTS!

You rizsk nothing by accepting rhis
affer re find out how Foley-Belsaw
training can give you the skills you need
to increase your income in a high-profit,
recession-proof business af your own.

Just fill in and mail coupon below (or
send posicard) to receive Tull information
and details by return mail. DO IT TODAY !

FOLEY-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
50888 Field Bidg., Kansas City, MO. 64111

There is NO OBLIGATION and

B e e

FOLEY-BELSAW INSTITUTE 50888 FIELD BUILDING
NANSAS CITY, MISSOURI B4TH

] YES, please send me the FREE booklet that =
ives full details abowt starting my own business in
mall Engine Repair. | understand these i no obligation

and thal no salesman will call

frain 1o be youwr own bass

i @ profitable Sparetime Address
or Fulltime business al
wour own PLUS compd re
delads on our

NO RISK Trfl
Offer!

[ ]
]
|
i
]
1
1
i
i
]
Tails how you guickly : Hame — —
[ |
]
|
[]
]
1
]

Stale____ Zip
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Worth noting

All the lumber used on this job is
pressure-treated stock. This material
has been impregnated—under pres-
sure—with wood preservative that
makes it nearly impervious to insects
and weather exposure. It is more ex-
pensive than standard construction
lumber but considerably less expensive
than naturally resistant woods such as
redwood. Because of its sensible pric-
ing and remarkable durability, we
strongly vecommend its use for any
outdoor structure, However, the pre-
servative may be irritating when

burned. So never dispose of scrap
pieces in your fireplace or wood stove.

Construction detailis

No matter how you position this type
of deck on your property, it must abutt
the house somewhere, Thizs is normally
done at the sliding glass door that exits
from the kitchen or family room. Estab-
lish this point by temporarily support-
ing a ledger alongzide the foundation
wall underneath the glass door. Pre-
bore staggered clearance holes in the
ledger board about every 12 in. to
accommodate the lead anchors as
shown in Detail 5 on the drawing. Level
the ledger in place and then transfer
the precise location of the clearance
holez to the foundation wall using a
center punch and maul as shown in
photo No. 2. Bend aluminum flashing in
the shape shown and work it under the
siding and over the top of the ledger.

Attach the ledger by tightening the
anchor bolts,

This is your reference point for laying
out the position of the foundation work
for all the different decks. (Note: For
purposes of clear identification, the
various areas of this deck will be de-
scribed in the following way: The area
immediately below the sliding glass
door is called the bridge deck. The area
to the left that is bordered by the
privacy screen is called the private
deck. The three stepped decks on the
right are numbered from left to right,
1, 2, and 3, with 1 being the largest
gurface and the only one attached to the
bridge deck.)

Foundation |
Laying out the position of the sup-

1 Begin construction by attaching ledger
to foundation wall. Prebore anchor bolt

holes, then shim and level ledger in place.

to ledger and single batter board.

I A8
im X .1
7 Flat-pad piers are laid out llke round
piers. But this time anchor bolts fall under
string intersection. not column anchors.

POPULAR MECHANICS ® AFRIL 1985

# Create level reference line for laying out
deck piers using string and line level. Attach

2 Transfer position of bolt holes to founda-

tion using ledger as template. Slide punch or
cold chisel into hole and strike with maul,

5 Install second batter board at right angle
to first. Make sure top of second board i
level with top of first and with string.

tom and between column anchor flanges.
Bolt in place using lagboits and washers.

2 Bore matching bolt holes in foundation
using masonry drill bit. Hole diameter and
depth must match size of anchors.

tion of plers. Above, a finished pler with
column anchor falls directly below strings.

—y

¥ Slide deck beams into place and check
with level and straight 2x4 to make sure all
align perfectly. Shim beams where required,

1z



HOME IDEAS GUIDE

Ay 4-14” OVERALL ; 171" [y
e DOUBLE 2 X 12 BEAMS  2X6JOST 2X6 740
E:-m‘ r-m--«} WATH 112" [TYPCAL) TR
5
Ik ex : =2 X 12 LEDGERS Nt
= H } 5" JK j;l gq.x;m “T'I
Fr ~ T r t | 1 | 5 T [3RECQO] &
i | — + 80" . rid +
J‘} oy N 7] [0 | }
| ! 1 U7 ] ==
2X8
i IX6 2%12
DECKING E: s
| it = 24
| 547 | "‘-mu:nt‘rl-: 54318
. FOOTINGS S
I = i CONCRETE ™
<4 N HH M HH MM R J B : [3RECID) I8
3 \ 563" X6
Sl — ; AND BLOCIONG
45" 13- 102" i - |
+ = Ui Z{—*— ad
' 3.112 X 5" POST = == _ -
, [TYPICAL) {3 RECE: | 12 = —
| | - v 1
!I Az i : —= R @
e = POSTS
— | A
STEPS AMND 5 112"

il 3-12" | -
| | | fﬂ d
102 X 2-172 % &" TREATED PLYWADOD SPACERS " ! T

USE AT CORMNER. ENDS AND EACH POST

2 X 4 SLATS

}irr-r-

5 X5° CORNER o RAILIMNG 2 X B ANGLED

I
2X& =
.

szﬂ : ,

e e
. e
e
£
¥ 2
i
g

[
JL WATH DIRT—_ mﬁ, o s bk 4 X 6 SLEEPER, 36" LONG 4% 6 YFRAME
POST REST CREEN UNDER SLEEPER 2% 12 STRINGER
POST [TYPICAL) 2 12 SLEEPER, 24" LONG

18 POPULAR MECHANICS ® APRIL 1986



108 X 2-102 % 3-102"
7 TREATED
PLAOOD

2 SPACERS
¢ O s i v
4~ T

- R S———
X I-WJ m‘3-!!!2' 45

MOLD ABOVE GRADE

POPULAR MECHANICS ® APRIL 1584

port piers on this job is probably the
most erucial step in the whole construe-
tion. Take plenty of time to study the
drawings on these pages, particularly
Details 5, 6 and 7 and the Section View
Through Decks. Note that the private
deck iz supported by beams that rest
directly on piers that have column an-
chors imbedded in concrete. The bridge
deck and stepped decks 1 and 2 are
supported by posts that are attached to
column anchors in piers, Stepped deck 3
is supported by 4 x 4 sleepers that bear
directly on flat concrete piers. And
finally, the platform step off deck 3 and
the posts. that support the privacy
sereen off the private deck rest on
gravel instead of concrete. The latter,
however, do require excavating below
the frost line.

10 Attach decking Joists to header joist
with joist hangers. Note that header sits on
top of flashing that covers top of ledger.

11 Nall decking in place using galvanized
nails. To reduce wood spiltting. blunt all nail
points with hammer before driving.




Whatever the weather, you
know you can count on Husg-
varna chain saws to keep going.

And now Husqvarna can keep
you going too. Just buy a new se-
lected model Husgvarna chain
saw or clearing saw, and you'll get
a rain jacket and trouser set,
worth $69.95 free®

The jacket features a draw-
string hood, zip-front closure and
two stay-dry pockets. The pants
have an elastic waistband plus a
draw-string closure at the waist

BUY ANY SELECT NEW HUSQVARNA CHAIN SAW,
AND GET $69.95 WORTH OF RAIN GEAR-FREE”

and ankles. They're both made
to last too, with durable 200
weight waterproof nylon. They're
in a convenient carrying pouch
that attaches to your belt.

Come in to your Husgvarna
dealer tuda}\; and see all the
Husgvarna chain saws. Buy the
saw, and get the clothes that will
keep you cutting—rain or shine.

*Dinly with the purchase of the new mode| 8 238,
154, 266, 181, 2100, ?]" 3I6A, 244RK or
165R. Rain r unl',}llﬂ' with the pun:haw
of new m A0, 44, 50 or 61. Offer
available P-'..aﬁ:h 1-May 31, 1986 only at par-
ticipating dealers.

@Husqmma
The Chain Saw Professionals.

Sew the yellow pages for thie dealer nearest you, or contact Husgvarna Power Products Co.,

24 Thormdake e

nuse, Bensenwillg, IL 60106,

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES
LASERS. PHASERS b showl wave. weéupons, birmisg
cuiting. hidography. clowsl writing and sisible hght beam
applacation. PLASMA TORNADKER FORCE FIELDY. [N
TN, DN MOTORS. LIGHTNING GENERATION
TELSA COILS. ANTT-GRAVTTY. MAGONETIC IMPULSE
GLNS, INFRASONICS and ULTRASONIC DEVICES
SHOCK and STUN GUN PROJECTORS for persoal prolec
iwm SEE IN TOTAL DARKNESS, LONG RANGE VORTE
TRANSMITTERS. MRECTHINAL MICROPHONES. IN
TRUSION DETECTORS fiv secunty, SATELLITE Tv
ENERGY amd INSECT/RODENT KILLERS. REFELLORS
o the hoame. SENTY 51 00 FOR CATALDG OF PLANS

KITS AND COMPELTED ITEMS TO

INFORMATION UNLIMITEDR
BOX 716, DEFT M3

AMHERST, NH 03031
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Do It Yourself
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nigineered ki, £
TG st Cast plans erd
My, EaY-L0-Le [DNNECTON Sy HSm, A UL omar
witi lumitser. Catalog, 34

Timberline Geodesics —PM4G

2015 Blake, Berkeley, CA 94704
[415] B49-3481
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One clever design feature of this deck
| is the use of terra cotta clay drain pipe
| as forms for the round piers. This was

done to “dress up” the piers that extend
above grade.

A tried-and-true method for accom-
plishing the layout is by using mason's
string and batterboards. Onee your led-
ger is attached to the house, measure
out a couple of feet past the building
line of the deck and drive two stakes in
the ground at each corner of the private
deck, Then attach mason’s string—
with a line level hooked in the middle of
the span—to the top of the ledger,
Have a helper wrap the free end of the
string around a serap board that is held

18 Seat supports consist of deck posts and
Y-frames that are nailed together. Corner
post [above| has Y-frame on both sides.

14 Once seat frames are complete, install
decking across joists at 45° angle. To main-
tain alignment, use %e-in. spacing blocks.

15 Allow decking boards to run over edge
of deck. Then snap chalkline and cut ends in
| one pass to ensure precise alignment.
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against the outboard side of these
stakes. Move the board up or down
until the string is level, then nail the
board to the stakes. Make sure the
board is level as well.

Next, check to make sure the string
is square to the house using either a
framing square or 4 3-4-5 triangle. To
use the latter, mark the ledger 4 ft.
away from the point where the string is
attached, and mark the string 3 ft.
away from the ledger. If the string is
square to the house, the distance be-
tween these two marks should be exact-
Iy 5 ft. Adjust the string on the batter-
board to achieve precisely 5 ft.

Onee this is done for both corners of
the private deck, install another set of
batterboards and string at right angles
to the ones in place. These will establish

the intersection point for the outside
piers. Do the same for the remaining
piers on the bridge and stepped decks.
Keep in mind that on this job, the
stepped decks come off the bridge deck
at a 15 angle.

Drive stakes at all string intersection
points, then temporarily remove the
strings to excavate for the piers. When
vou are ready to pour the concrete,
replace the strings and use them as a
guide for measuring down to the top of
each pier, Keep in mind that there are
many different pier elevations in this
deck and they will vary depending on
the contour of your yard. Study the
drawings carefully and make the neces-
sary adjustments to our plans to suit
your situation.

BPfure you begm frammg the deck,

16 Bevel bottoms of railing posts, then damp
in place and prebore clearance holes. Attach
each with two lagscrews and washers.

18 Cut angled mortise on top members of
privacy screen by making saw kerfs. Clean
out and flatten mortise with sharp chisel.

17 Excavate for privacy screen posts, then
pour n & In. of gravel. Cover gravel with
scrap 2x6 to support post. Backfill with soil.

19 Bevel rail edges on privacy screen using
table saw or portable circular saw. One side
of top ralling boards also needs bevel.

20 Frame step landing. then excavate for

sleeper that supports stringers. Cut stringers
to slze, cdamp in place, check for level.
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27 Nall seat boards to support frames,

making sure that all ends align perfectly.
Then cover by nailing end boards in place.

121 |

Geodesic Home

Kits.

Beautiful, Efficient,
Affordable.

Monterey Domes sells home lats for less than
many new home down payments. Completely
aflordable., remarkably beautdul. . our homes are
designed for a betime of savings.

The most energy efficient homes on earth._up
to B more than everyday homes. In addition,
conglruction costs are cul dramatcally using our
patenied bunlding system._(our 1813 sq. fi.
house package is just $15.6601)

Discover Monterey Domes living with our 100
page Color Caialeg and Plans Book. ODRDER
TODAY for just $6.00. Linconditionally
Guarantesd or your Money Back!

[ ———————— T — ——
O Pleass rush my 100 copy af Moaterey Domes
Caralog and Plans m’ Enclosed is 56,00,
I O Also please send me the Monterey Domes Bosic
Doene Marnual lar an sddivional $5.00,

Order by Credit Card. Call 500-634-2255
{Im Calil. 500-847-4663)

|
: Address :
Cloy State
' s Send to: E:JNTEHE\" DOMES '
1748 Chicago Ave.
I Riverside, Calil. 92517 l

__-_—_—-__J

HOW TO FIND
GOLD NUGGETS

Finding godd nuggels or coins is now made easy with
& new patented gold finding detector. Before with
other detectors I was virtually impossible bacausa
of interference from black sand. This new detecior
is unaffected by black sand and can detect pinhead
gize gold nuggets at great range. Its Maximum rangs
is 17 feel. Free catalog.

GARDINER ELECTRONICS

Dept.35 = 4728 N, 7ih Ave. * Phoenix, AZ 85013

"
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...can now be duplicated at home!

You deserve the best. Now vou can have iL

Cross countrv skiing & rated the number one cardiovascular and muscle toning
exercise in the world. It's better than running. Better than exercise cycles, or rowing ma-
chines. Even better than swimming!

The unique design of Fit I duplicates cross countrv skiing. It firms and tones every
major muscle group in vour body, And it gives vou the best cardiovascular workout
available,

Fit 1 features variable resistance settings for arm and leg movements, It can challenge
vou no matter what vour level of fitness. Duplicate the resistance of a casual glide across
a flat feld . . . or a tough trek through the Rockies.

The electronic console provides immediate feedback on vour heart rate, speed,
distance traveled and elapsed time. Data that guarantess vou're getting the maximum
cardiovascular workout in the minimum amount of time.

Fit 1 can get vou in the best shape of vour life. All on one simple machine that's
designed. engineered and made in the USA

To learm more on how vou can enjov the number one fitness exercise in vour

home, call anvtime for our free brochure, "

for those who demand the best
1400 Raff Rd. 5W = Camion, Ofvie 44750

1-800-453-1212

Ask for operator 63

Dole
Tilt Kit

INTRODUCTOR
PRICE
§149.95
Also Available
Froim Sy DOLE TRIM N TILT KITS
TO ORDER OR FOR FREE INFORMATION

1 800 245-0357 7 a.m. to 5:30 p.m. C5T
In KS call collect 1-316-663-8361

Please Send Kits @ $149.95 Check enclosed (We pay shipping)
Please send Kits @& $149.95 C.0.D. vou pay shipping)
Please send literatura about Dole Tilt and Dole Trim-M-Tilt Kits
DOLE KITS MFG. & DIST. BY Haia
ARROW MACHINE INC. S

P 0. BOX 1987 PM i
HUTCHINSON, KS 67504-1987  ©ay — Biats Zip
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it's a good idea to remove the sod from
the area that will be covered by the
deck. Then cover the ground with black
polvethelene plastie, which is covered,
in turn, with gravel. Punch a few holes
in the plastic to permit drainage, The
plastic will discourage weed growth
underneath the deck and the gravel will
give a finizshed look to the job.

Framing the deck

Begin by setting all the beams, sleep-
ers and posts as shown in the drawing.
Keep in mind that the outside posts on
stepped deck 1 are much longer than
the others because they also support
the bench seating above as shown in
Detail 3 and 4. Also note that the lamp
posts are prefabricated specialty items
called 30-Year Lamp Posts. (For infor-
mation, write Koppers at the address
given on page 115.) These have a hollow
channel in the middle and turned tops
that are capped with an aluminum
sleeve. The channel makes wiring the
lights a breeze and the sleeve is dimen-
sioned to accommodate the base of stan-
dard light fixtures.

Next, begin installing the joists.
Start with the private deck, then move
to the stepped decks. Do No. 3 first,
followed by No. 2 and No. 1 and finish
up with the bridge deck. Keep in mind
that the outboard joist ends on the
stepped decks are cut at a 60° angle to
vield a bevelled fascia look, as shown in
Detail 9.

Once all the joists are in place, build
and attach the Y-frames for the bench
seats as shown in Details 3 and 4. Then
install all the decking using 16d galva-
nized nails. Maintain uniform Y-in.
spacing between the boards. Also, it's
always a good idea to let decking boards
run over the perimeter of a deck—
especially when the boards are installed
diagonallv—and then cut them off af-
terward in one pass. This yields the
straightest possible line and greatly
reduces the amount of time required to
install the boards, There is bound to be
some waste, but careful planning
should minimize it. Onee all the cuts are
made, add the perimeter trim boards as
shown in the drawing.

Finishing up

Next, build the privacy screen, the
railings, the steps and landing off the
private deck, and the seating benches
on stepped deck 1. Finish up with the
platform step off deck 3. Leave the
wood to weather naturally or stain it a
eolor of choice. We used a gray stain
called Wolman Driftwood. When the
deck is dry, wire and install the lighting
fixtures, hang some plants from the
privacy screen and throw a party. You
deserve it. ™
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It's Unanimous

(Even the competition says ESCORT’s the one to beat)

i's easy to see who sets the pace in radar
warning. Just read all the detector ads. Most
of them claim to be as good as ESCORT. A few
say they're batter.

At least they agree on one thing. ESCORT
is the one they have to measure up to.

A modern classic

ESCORT was a radical piece of electronic
enginearing in 1978 when it was Introduced,
the first practical use of superheterodyne tech-
nology to warn of police radar. Car and Diver
magazine said, “...tha radar detector concapt
has finally lived up to lis promise.”

Since then, our engineers have never
stopped refining that technology. ESCORT may
look the same on the oulside, but it never
stops getting better on the inside,

Standard of comparison

MNow, when experts refer to the high-water
mark in radar protection, they automatically
twrn to ESCORT. In March of this year, Car and
Driver publishad its latest detector test, this one
comparing remote-mounted models. ESCORT
is designed for dashtop or visor mounting. But
the magazing included ESCORT in the test
anyway. 85 the reference against which the
performance of the others would be measured.
ESCORT scored 412 points in the final rating.
compared to 274 foar the highest-finishing
remaote. You might say the comparison showed
that there is no comparison

A git-edged reputation
Seven years 15 a long time in the radar
warning business, but there is no shorlcut 10
a good reputation. Car and Driver said, “The
ESCORT radar detector ls clearly the leader
in the fleld in value, customer service, and
performance...”

Tune in “Talktak the satelhbe cob

These extevpls wene faken entiredy from
avartisements for oiher radar deleciors

So it's easy to understand why other de-
tectors would try to stand in our limalight.
ESCORT has seven years worth of credibility,
the one guality that money can't buy in this
business.

Chack our refarancas

Credibility doesn't come from extravagant
claims. It comes from satisfying customers.
You probably know someone who owns an
ESCORT (nearly a million have been sold), So
ask about us.

ESCORT pioneered superheterodyne receiv-
ing circuitry. Ask if our radar warnings always
come in time.

ESCORT's reporting system combines an
alert lamp, a variable-rate beeper thal distin-
guishes between X and K band, and an analog
meter, all to give an instant indication of radar
strength. Ask if our warning takes the panic
out of radar,

¢ 1385 Concmnat Meomowire, Ing

ESCORT is sold in one place only, the

1y factory that makes it. This lets you deal directly
L with experts. Any of our staff of over 60 sales

people will be glad to answer any questions
you may have, about ESCORT or about radar
in general

We've bean sohving peopie’s radar problems
since 1978, How can we heip you?

Try ESCORT at no risk
Take the first 30 days with ESCORT as
a test, If you're not completely satisfied
return it for a full refund. You can't lose.
ESCORT is also backed with a one year
warranty on both parts and labor.

ESCORT $245 (OH res. add $13.48 tax)
SHgNy higher in Canaca

TOLL FREE. . . . 800-543-1608

J

By mail send to address below, Credit
cards, money orders, bank checks, cer-
tified checks. wire transfers processed
immediately. Personal or company
checks require 18 days.

ESCORT

RADAR WARNING RECEIVER
e

Cincinnati Microwave
Department 100-068-A16
Ome Microwave Plaza
Cincinnati, Ohio 45296-0100

n cormedy tal show. Sunday evenings on pubbe radio stabans. Check local listmgs
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1 Remove guarter
and baseboard carefully If
you plan to re-use It. Pull out
nalls from unfinished side.
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Restvyle

With

Tile

Here’s how to create an attractive and durable
entranceway floor with ceramic tile.

BY WILLIAM BEYER

f vou have a foyer with hardwoaod, vinyl

or carpeted flooring, you know how

tough it can be to protect the surface

from dirt and water and keep it looking
neat and clean, A large throw rug can help
control the mess, but it can also create a
hazard under foot,

We found a solution to all these problems in
plazed ceramic tile. Ceramic tile is about as
durable as any flooring material you can use.
It's easy to maintain and looks new almost
indefinitely, And it comes in a variety of
colors and patterns—subdued earth tones,
bright pastels, or with hand-painted figuring,

We chose a dark marcon 8%-in.-square Lile
with a lightly mottled surface. Its color com-
plements our foyer, and its satin glaze makes
cleanup easy.

Preparing the subflioor

A zolid foundation is essential if you want
your ceramie floor to last. You can lay the tile
directly over an existing floor, and this will
make the job simpler. But be sure this floor
has no give, and that its surface will provide a
good bond for the tile,

- . .".dn‘-..._,‘_‘
A —— .

A — i ok .
2 To keep the tile surface flush with the adjacent
floors. cut at the joint line where the tiles will
meet the floor. Remowe the existing flooring In
the area to be tiled.

We removed our cak flooring to achieve a
near-level transition from tile surface to the
adjoining oak flooring of the living room. This
alzo allowed enough clearance for the door to
swing over a small throw rug.

First, we removed the quarter round and
baseboard from the wallz, and the metal
carpet edging. If you plan to reuse the wood
trim, remove it carefully. We then estab-
lished the line where the tile would adjoin the
living room floor. In most cases, this line will
be determined for vou by the location of a wall
corner. However, if your wall configuration
permits you to choose an arbitrary line, you
might want to consider the tile size, plus the
width of the grout spaces, and allow for full,
uncut tiles along the front and back edges,

After marking the cutoff line at exact right
angles to the adjacent walls, we used a
circular saw to cut the division between tile
and oak flooring. The blade was set at a depth
equal to the thickness of the oak flooring. We
then removed the flooring and all the protrud-
ing nails.

With our subfloor exposed, we glued and
nailed down an exterior-grade plywood sub-

3 Giue and nall down the exterior plywood
subfloar to bring the finished tile surface to a
fraction of an Inch below the adjoining floor.
Place the plywood's good face up.

PHOTOS BY WILLIAM LASKEY. PHOTO STYLIST: VIRGENIA HOWLEY
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(ur free 64 page calaleg contains hundreds of
ivems all al the kowest prices aver! We offer a
wide range of gquality products including:
s Clockmaking and repair components
# Furniture and clock kits » Music movemanls
= Wood toy parts and plans « Lamp paris
sForstner culting bils # Unigue finished clocks
and much, much more!

Earn extra incomes! Make beautiful gifts! En.
joy & lun and rewarding hobby!

Mame _
A ss

Gy Siase, Dwp _

DEPT. PM46 P.0. Box 629
Lake Geneva, WI 53147

\1-800-KLOCKIT

Train at home for
one of these 28
career opportunities

Free facls about Diplomas and ?
&

Specialized Associate Degrees

Now at home in your spare
time, withoul any previous
experience, you can Irain for a
money-making career...even
get a Degree. Send for free
carear facts about the exciting
cargar program that inlerests

u mast. You will recerve color

BEHD FOR FREE FACTS! _

hure and information on employment oppor-
funities in the field you choose. Mail coupon
today and sae how aasy it s 1o train at home for 8
gnea'l new career or advancemant on your pras-

II?.'--’H

1nmmnll Bwrupnudmu Er.hnnll |

| Depl. PES36, Scranton, PA 18515

Please send me free facts, color brochiure and bl infor- I
I matoa on how | can study at home for the caneer | have
chasan. | undarsiand | am under no innandml
salasman will visit. CHECK. ONE BOX ONLY!
ASSOCIATE I SPECIALLIED L] I
BUSIMESS DEGREE PROGRAMS  TECHNOLDGY DEGREE PROGRAMS
yrrness Managemen! Mechanica Ergireer g I
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HOME IDEAS GUIDE

floor. The plywood should be an appro-
priate thickness to bring the surface of
the tile just a fraction of an inch lower
than the surface of the adjoining floor,
When caleulating this height, allow
slightly leas than % in. for the thickness
of the tile mastic. To assure a smooth
and stable surface, we covered the
plywood seams with a latex underlay-
ment sealer.

Tile layout

There are several different ways to
lay out a grid for the placement of the
tiles. Your main layout coneern is to
locate a starting point. Since you will
almost certainly need to cut some tiles
to size, your starting point should allow
vou to end up with eut tiles of approxi-
mately equal widths at opposite sides of
the tiled area.

Our foyer was fairly small, so we laid
out tiles on the subfloor to determine
our starting point, carefully setting
each tile along a steel rule and leaving
equal grout spaces between tiles. You
can also use precision tile spacers,
available at tile suppliers, to assure
uniform spacing, Some tiles are made
with built-in separators to keep the
grout spaces equal.

With the tiles in position, we marked
the floor area into squares. If yvou're
tiling a relatively small area, you can
mark each tile on the subfloor. This

provides precise tile placement and
helps to assure straight lines and eon-
sistent grout widths. For larger areas,
lay out workable squares of four, six or
nine tiles in each direction. After you
have made your marks, pick up the tiles
and snap chalk lines.

& Lay out tiles, leaving appropriate grout
spacing. to determine tile placement and
the starting point for installation.

i Wherever pmﬂb.'-e cut tiles to size be-
fore spreading mastic, Cutter scores tile
surface square, then snaps tile apart.

B Spread mastic evenly over a small area
using a Ye-in.-deep notched trowel. Leave
chalk lines visible for tile alignment.

| 26

5§ snap chalk-line grid pattern about nine
tiles square to locate tiles during installa-
tion and assure straight lines.

7 Use nippers to make cutouts or curved
edges. First score the tile with a sharp awil,
then nibble away small bites.

9 Begin first row along a central chalk
line, then align adjacent tiles. Press so

mastic squeezes out slightly at edges.
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Plastic Coat Your Carln

LessThan1 Hour:: $9£L5

NEW CAR DEALERS CHARGE UPTO $200

NEW POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES
AND RESEALS IN ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM”
BRILLIANCE THAT LASTS FOR THREE YEARS—GUARANTEED!

Put an end to corrosion, chalking,
rusting, dulling, and pitting of your
car's finish. GLO-SHIELD protects
your car’s finish and restores it, too!
You can bring back that new car look
in less than one hour with hardly any
effort at all!

GLO-SHIELD is the miracle polymer plas-
tic sealant that's guaranteed to protect
and or restore your car's fimsh for a full 3
years. It revilalizes and restores dull, ox-
idised finishes . . . just wipe on—wipe off!
Do away with compounding . . . dead paintis
chemically removed. GLO-SHIELD removes
old waxes, tar staing, tree sap, road film, dirt,
bird deposits, grime, grease, gasoline
streaks, rusting, even tarnish, It deposils a
plastic film that fuses to the surface and fills
the pores to give your car a hard, high lustre,
mirror-like finish

NOTHING LIKE ANYTHING
YOU'VE EVER USED BEFORE
Don't confuse GLO-SHIELD with any wayx or
polish. It is a clear, transparent liguid that,
atter stripping old wax and grime, deposits a

ACCEPTED & PROVEN

FOR PLANES & BOATS, TOD!
GLO-SHIELD is used by America’s leading
aircralt and boat builders. Desert Sunshing
Labs reporl amazing resuits. Especially effec-
Ive while operating in a sall waler enviran-
menl and highly recommended for use on all
boats, including fiberglass

film similar to the acrylic lacguer with which
your car was anginally painted. And, it works
even if your car was painted with enamai.
Acrylic sticks to anything but nothing
sticks to acrylic. Mol tree sap. nol road salts,
not grime or dirl, not bird droppings, grease
or gasoline net even painl

=ACRYLIC IS THE SECRET!~

= D0 NOT CONFUSE GLO-SHIELD ACRYLIC
PRODUCTS WITH IMITATIONS!

= NO RUBBING . . . ND BUFFING!

« CLEANS, COMPOUNDS, POLISHES, SEALS!
» LUSE ON ANY PAINT FINISH

= FAST, ONE STEP WIPE-ON. WIPE-OFF!

All you do to keep the fimsh beautitul is a
light hosing . . . even a light rain, and road
dirt, saft and grime roll right off. and dries
streak-free. GLO-SHIELD is detergent prool
{OK in car washes), contains no abrasives,
imasible, non-yellowing, peelproof and crys-
tal clear

BONUS! GLO-SHIELD works its magic
on all painted and plated surfaces .
chrome bumpers, mag wheels, appliances,
mator cycles, fiberglass boats, formica. ma-
ring hardware, brass, plexiglass, slainkess
steel, aluminum, et

r=3 YEAR GUARANTEE ="

If after using GLO-SHIELD you are not de-
lighted, return unused portion, anytime up
te 3 years, for a pro-rata product relund. |

L—-- e G S -
£ 1985 MEDIA METG. NY

CONSUMER NOTICE!
Beware of cheap imitations and the
scare lactics of High Price Seal-
ants. Only GLO-SHIELD is made
with ACRYLICS lhe same
ACRYLIC that's on your car's origi-
nal paint. GLO-SHIELD is a one-
step operation . . . you do it your-
self easily . . . in less than an hour.

1
i

CREDIT CARD BUYERS. CALL:
(718) 784-4005 5 5

T -
OR MONEY BACK
GLO-SHIELD, pept. 1464

10-10 44th Ave., L.1.C., NY 11101

Please rush me GLO-SHIELD | understand
thai ! | am not delighfed in avery way, | can
relurn the unused portion for a pro-rata refund.
exclusne of posiage & handling

One botlie only 53 95 plus 51.00 pp.&hdig.
SAVE! Two botiles only 318 plus 31 pp &hdig

chack or MO
MASTERCARD

Enclosed is §
OR. charge tomy | VISA

Accy # Exp

Marme

Address

Caty

State .2 Zip

N.Y. RESIDENTS ADD SALES TAX
. — — — — —

L- — — — ______J



Buy merchandise for as low as
10¢ on the dollar!

SI 3-00 Per State
ORDER AS MANY AS YOU WANT.

® furniture ® Antiques @ Real Estare ® Household Coods
® Computers @ Tools ® Motor Vehicles ® Machinery

NETWORK EXPRESS

2649 Vista Way, Suite B # Oceanside, CA 92054
P S A R S S S -

O YES! Send me the auction list(s) for the following
I states:

l al $13.00 per state (add §2.00 ship. & hand. )

| TOTAL ENCLOSED: §

l NAME

I ADDRESS
CITY, STATE, ZIP

CREDIT CARD #
I O MASTERCARD O VISA

I expiraTion DATE
B sicnature

Save Time! Save Money! Mill Supply
Sells Over 1,000 Different Top Quality DO-IT-
STEEL YOURSELF KITS

HEPLACEH E"T BUILD TI]I.III OWN GRANDFATHER CLOCK
PANELS D\ s 323[]

To Repair Rust or Collision Damage {including movement and disl)
on Many American Cars, Pick-up * Do-it-yourselt case

Trucks and Vans and Most Imports - ;Inl m.d m:
* Solid 3/4” hard-
woods: black

walnut, cherry, oak
* Heirloom quality
# Factory direct prices
*Solid brass West

= No woodworking
exparignce
NEcessary
WRITE FOR
FREE COLOR
CATALOG

Car & Trock Catalog 9200 @ EMPEROR

Listy izl repiacament panets, Bnden. Roods. grils. rcoeTs Al uiniens. ok CLAOCK COMPANY

96-Page MILL U.S. Car,
Truck and Van Catalog ‘3‘”

Lests See! Mlal pany visianie 12 most popelar L 5. cars. aans and peciugs
Tooks and body $809 a0oekiones 480 énd inclosd 4 00 Canaci U § funds)

(140 Conad U5 unth G WORLD'S LARGEST MANLIFACTURER
mmﬁ&f;ﬁ? B H;Jl:uﬂmwrmnryum oF Mastercard OF GAANDFEATHER CLOCKS
) 5 Dapl. 614 E Indusiral Park

Fairtaps, Aldbama = Phone 1-205-828-2016
E:gf 'ﬂfﬂmmﬂtﬂ'" =~ | am intevested in 0 Do-F-Foursel Kits

O Fnished Clocks
rwrlops for ree nlormraion

o any ONE Amemican ot & Namea

import car, iyt of van = . ; Sireet

Dept. PM-604 j Stata Zip
3241 Superior Avenue * Cleveland, OH 44114 [phease print)

Phone (216) 241-5072
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For larger areas, vou can also lay out
your grid with a guide stick, rather
than setting tiles in place. Use a long,
straight scrap of wood or a vardstick,
and mark off a space equal to one tile,
inelyding space for one grout line. Re-
peat this several times, ending with a
grout space. Use the guide stick first to
find your starting point, then to mark
the location of grid lines.

Tile installation

We used a 3-part epoxy mastic mor-
tar, blending all parts together to the
viseosity recommended on the product
container. Tile adhesives are alzo avail-
able premixed and ready to use, but for
a heavy-traffic floor, the 3-part epoxy
will probably provide greater durabil-
ity.

To spread the mastic, use a notched
trowel with %=in. teeth. Apply the

10 After mastic has set for 12 hours,
spread grout using a rubber float. Force
grout into grooves with float edge.

11 Wipe up excess grout. then strike
Joints with a smooth, round instrument.
When dry, remove residue with burlap.

I! Replace baseboard and quarter
round. After three days, seal grout with
silicone sealer to protect it from dirt.
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mastic evenly within a marked square,
leaving the chalk lines exposed, Work a
square consisting of six to 15 tiles at a
time, depending on how fast you work
and how many tiles you will have to cut.
If you spread the mastie too far in
advance, it may dry before you ecan
place all the tiles. You should be able to
do most of vour cutting before spread-
ing the mastic. This will reduce the risk
of dry-out.

Cutting tile

Cutting ceramic tile is not difficult if
you have the proper tools. Most tile
dealers will rent you the necessary
cutting tools. A tile cutter like the one
shown in the photo scores a squared
line across the surface of a tile, then
breaks it cleanly along that line. A
hand-held tile nipper is used to trim
away small amounts of tile, and for
shaping it to fit around obstructions
such as the door casing. We didn’t
concern ourselves with a perfectly
straight line at the wall gince baseboard
and quarter round would cover this
space. However, make clean cuts
around door casings, where the edges
will be wvisible, and leave space for
grout.

Place each tile carefully within the
square, aligning the first row with a
central chalk line, Align the second row

with adjoining tiles, Give each tile a
slight twist as you place it to assure a
good transfer of adhesive onto the back
of the tile.

Press down firmly on each until you
see mastic squeeze out slightly from
under all four bottom edges of the tile.
Periodically check vour work for
straight alipnment and equal spacing,

Ap?ljrlng rout
Allow the a?h-&sive to dry at least 12

hours before applving grout. Grouts,
like tile adhesives, are sold both in
powder form and premixed. We used a
powder because we wanted to match
the color of the tile. Mixing is easy and
takes only a few minutes, We also
included a grout reinforcer to strength-
en the mix for floor use. Allow the mix
to set for several minutes before start-
ing to assure complete integration of
the latex additive blend.

Spread the grout generously over the
tiles using a rubber grout float to force
it down into the spaces between tiles,
Remove excess grout by drawing the
float across the tiles. After 20 minutes,
wipe the surface with a damp sponge.

Generally, the grout line should be
kept slightly below the curve of the top
edge of the tile. This reduces cleanup
maintenance later. However, you can
get the grout lower in the grooves if you

wotld like the overall surface to have a
more textured appearance. Strike the
grout lines with a smooth, rounded
instrument. The rounded handle end of
an old toothbrush works well. For a
nearly flush grout line, use the wide
side of the handle. To strike the grout
deeper, use the narrow edge of the
handle,

Final steps

Allow the grout to dry overnight,
then use a coarse cloth, like burlap, to
scrub away the powdery film that re-
mains on tile surfaces. Scrub along the
rounded edges of the tiles to remove
any excess grout. This done, yvou ecan
renail the baseboard and quarter
round.

As a final step, approximately three
days later, seal the grout with a silicone
grout sealer. This helps keep it from
dbsorbing dirt and stains, and makes
cleaning easier. The sealer takes only a
few minutes to dry.

Your completed floor will require
only minimal maintenance. No special
care is required, but avoid dropping
heavy objects on it, which can erack the
tiles. Wax or other surface coatings
aren't usually recommended. About
once a year vou may want to serub the
grout thoroughly and apply another
coat of silicone sealer. ™

You can clean up the mess burglars leave.
But you can’t clean up the awful memories.

Do you have any idea what it's like after
lars have been in your home?
ost people feel dirty. Violated.

Some people never quite get over it.
Many eventually move. Almost all burglary
victims immediately put new locks on
.when it's

bu

their doors —after it's over..
too late!

The most important lock is a security
deadlock. Many law-enforcement experts
agree that a good, heavy-duty deadlock
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with a one-inch deadbolt is probably the

single most effective way you can keep

your home and family safe from intruders.
Kwiksets 880 Series deadlocks are

the most secure locks we've ever made,

And as manufacturers of America's

largest selling residential Innksets that's .

a blg statement. Arercasiow tamg IN'-W -
Ask for Kwikset dead- | u.nluel o i B

locks wherever you wRBTWARE GADUP |

buy good hardware. EMHART

,1







HEERES

In Hot Water

No reason to get burned up over a gluttonous water heater.
Simple solutions will save some money, and a new
energy-efficient model can save you even more,

BY LEE GREEN; Photo by Brian Kosoff

our water heater may be keeping

vou in more hot water than yvou're

looking for when it comes to your

gas or electrie bill. [t's often hard to
tell just how much it costs to heat your water,
since most utility bills don't split out the
energy consumption of specific appliances.
But unless you've taken steps to keep it under
control, it's a safe bet that vour household’s
water heating cost is a sizeable one,

For most homes, water heating ranks sec-
ond only to central heating and cooling as an
energy plutton. For some energy-efficient
buildings, it's the major energy consumer,

A household of four with an electric water
heater is likely to be spending $300 to 2600
every year. Gas-fired water heaters usually
cost less to run, but you'll still find vourself
paying $150 to $300 annually.

Is there anvthing vou can do about this?
Yes, there is. You can cut your bill by a third
or more. But to pick the money-saving strate-
gy that's best for your needs, you should first
know where the energy goes in water heat-
ing, and how the various energy-saving strat-
egies work—or don't work,

It takes a good deul of energy to convert
cold water to hot water: about 8Y% BTUs
(British Thermal Units) to raise 1 pallon of
water 1°F. B, if water reaches your house at
607, and your dishwasher requires 140° water,
it would take 664 BTUs (814 x B0) to heat each
gallon of water—10,000 BTUs to heat the 15
gallons of water per load the typical dish-
washer uses. That represents 6 cents worth
of natural gas, at the national average price of
62 centz per therm, or 23 cents worth of
electricity at 8 cents per kilowatt-hour—if
vour heater is 100 percent efficient.

Your water heater, unfortunately, jsn't 100
percent efficient. An electric heater comes
fairly close, converting just about all its
energy into heat. But even the best-insulated
glectric water heater leaks heat to its sur-
roundings, typically to the tune of about 365
each year. A gas water heater, on a percent-
age basis, does even waorse, although its
lower efficiency is more than offset by the less
expensive energy.
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A conventional gas water heater—the plain
vanilla kind found in most homes with natural
pas—loses about one guarter of its energy up
the flue while it's actually heating water.
Storage, or standby, losses for this type of
heater typically account for about $30 a year.

Saving energy on hot water calls for a 2-
pronged attaclk: use less heat and less hot
water either by lowering the temperature or
reducing the number of gallons used, and
reduce your water heater's standby losses, Of
the two approaches, the first is easier, and
can produce the greatest savings.

You don’t need a lot of new equipment to
use less heat. Check your water heater's
temperature setting. You could be throwing
maoney away by running vour dishwasher and
washing machine at excessively high tem-
peratures. You're also incurring unnecessari-
Iy high storage costs: Storing water at, say,
150" instead of 140° will cost you an additional
%9 or so each year if you have an electric
heater, and more than 34 with gas.

How hot should your hot water be? A
dishwasher iz vour most demanding water
user, and most manufacturers recomrmend
1407 water for best dishwashing results.
There's no reason to keep the water heater’s
thermostat higher than this, and you might
try it even a bit lower to see if vour dishes still
get clean. Your savings will depend on your
utility rates, the temperature of the cold
water in your supply line and the tempera-
ture for which your water heater is set. But
dropping your water heater's thermostat set-
ting 10° can save about 5 cents each time you
wash a load of clothes if you heat water
electrically, and about 3 cents if vou use
natural gas. The same 10" reduction will cut
yvour dishwashing costz about 3 cents per
load.

Bathing and hand washing are, generally
speaking, constant temperature hot water
uses. That means if the hot water is supplied
at a lower temperature, you'll just add less
cold water. So you're not likely to realize any
savings here by lowering your heater’s ther-
mostat. You can, however, use less water to
do the same job. Installing inexpensive flow
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restrictors on showers and sink faueets
iz one way. Changing your washing
habits iz another. And make sure your
hot-water faucet doesn't leak. A hot-
water faucet that drips at a rate of one
drop per second will dump more than
400 gallons of expensive hot water
down the drain in a vear.

The cost of heating water at least
gives vou hot water when vou want it.
But standby loss gives you nothing. 1t's
wasted energy. If you lower the heat-
er's thermostat setting as we've sug-
gested, you're already taking one of the
best steps toward cutting these stand-
by lossez. The lower the temperature of
stored hot water, the lower the rate of
heat loss to the air.

If your water heater is located in a
T0° area, lowering the thermostat from
140° to 130° will reduce those storage
losses by almost 15 percent.

Older water heaters can  benefit
handgomely from the insulation blanket
kits available from utility stores and
home centers. Typically, one of these
can reduce standby loss in an older gas-
fired heater by one-thivd (about 321 per
year) and with an older electric heater
by one-quarter (about 33 annually).
Later model energyv-efficient heaters
are better insulated to start with, so
insulation kits will make less of a differ-
ence, Even so, a properly applied insu-
lation blanket can reduce the hot-water
gtorage losses of even a well-insulated
gas water heater.
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Energy-saving gas hot-water heater has

airtight foam Imsulation and a gradually
restricted flue outlet to minimize flue-heat

waste. A pocketed burner, submerged with-
in the tank, utilizes all the flame’'s heat. A 40-
gal. high-efficlency gas heater costs about
$300—roughly double the cost of a conven-
tional fiberglass-insulated heater with un-
der-the-tank burner. However, during s
15-year life expectancy, the average family
of four can expect to bum about 5700 less In
gas with the more efficient unit.

Pi LS

If you opt for an insulation kit, be |
sure that vou follow the installation |

instructions carefully. It's important to
avoid blocking air inlets on gas models,
and gome electric heaters require trim-
ming away of insulation in the area of
the heater's thermostats.

About the only other thing you can do
to reduce storage lozses from your ex-
isting water heater is to make sure it's
turned off when you go on vacation, or
for other prolonged periods of nonu-
sage. Read vour water heater’s instrue-
tion book. It will usually tell you the
easiest way to do this. Turning a water
heater off for short periods—less than
24 hours—won't save much. Water
heaters don't lose energy that fast, and
any savings vou achieve while the heat-
eris off for a few hours will be offset by
an increased heat-up load when it's
turned back on.

A new breed of heaters

If you want to enjoy real savings on
your hot-water costs, you may be ready
for a new heater. But which one? The
market is loaded with a variety of
models and types unheard of only a few
years ago. The list and the advertising
claims seem endless,

Luckily, there's some help available.
sSome types of water heaters—storage-
type gas, electric and oil-fired models—
are now required by law to carry an
energy-cost label. They must be rated
for efficiency with an energy factor, a
measure of the heater's overall efficien-
cy, including both heating efficiency

SCLATED
— TANE

Super-insulated electric water heater com-
pletely isolates the fused-glass lining from
the tank's exterlor jacket with rigid poly-
urethane foam insulation. Replaceable
screw-in-type immersed heating elements
are activated In sequence by separate ther-
maostats, As with gas heaters, an enerqgy-
saving electric, at about $300, costs twice as
much as a conventional electric model with
fiberglass insulation. During its 15-year life,
however, It will use about 51000 less elec-
tricity to heat water for a family of four.
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Dead Flowers into:

TI"IB rungan KEMP ShredderChipper
devours almost anything organic . | . reducing
itinto mikorns o liny pieces in mnds {includ-
ing branches up fo 37 thick!).

Enjoy super-rich soil . . . a mulched weed-
free garden and beadfifully landscaped

grournds.
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It can simplify your life.

Whether you're landscaping the front
yard, or building a fence, renting can
simplify your life.

You'll be amazed at the types
of home improvement and lawn care
equipment you can rent . . . from lad-
ders to paint sprayers . . . from lawn
mowers to post hole diggers . . . every-
thing you need to get the job done.

Discover how your American Rental
Association member dealer can save
you time and money on all your home
and lawn care equipment needs.

Look in the Yellow Pages for the
nearest A.R.A. member rental store
and discover how renting can simplify

HOME IDEAS GUIDE

and storage losses. This energy factor
i= something like a car's EPA mileage
rating. It's not necessarily an accurate
estimate of how any particular purchas-
er will do, but can provide a useful basis
for comparison among the models that
are rated.

Unfortunately, this labeling program
doesn't yvet cover all types of water
heaters. Thus, it's more difficult to
azsess the performance of many of the
newer types of water heaters including
instantaneous gas heaters, electrie
heat-pump maodels and desuperheaters.
Here are some puidelines.

Conventional electric water heaters
are deviees with few opportunities for
innovation. Maost have a pair of electric
heating elements immersed in the wa-
ter tank, one near the top, and one near
the bottom. The top element heats the
upper portion of the tank, then the
bottom one switches on to finish the
slower process of heating the rest of the
water in the tank. Most heaters are
designed to operate only one heating
element at a time, to keep from over-
loading the house's electric service, The
heating is virtually 100 percent efficient.,
so that the only performance improve-

your life.

ments possible are to increase the tank's

aTierican rental nsscciation insulation to reduce standby losses.

we rent Oniy the V'e-ry bESt' That undramatic step, however, can

1900-19th Street, Moline, lllincis 61265 (309) 764-2475 prﬂducg some dramatic sauingﬁ_ Where
an old-fashioned electric water heater
may lose 2143 per year in storage
lozses, the best performing models
available today, sueh as the Rheem
B81GX52D or the Sears 220.325300, can
cut standby loss to under $20.

In some communities, special electric
rates are available to encourage use
during off-peak hours. Utilities often
will help vou set up a larger-than-
normal electric water heater with its
own electric meter. Water iz heated
only during off-peak periods, usually at
night, and stored for use all day. Off-
peak electricity rates, when available,
are usually lower than normal rates.
Check with your local electric company,

(zas water heaters, as we've noted,
loge most of their energy up the flue.
There isn't much that can be done about

this, sinee a minimum heat level is

|
|
l
|
|
I
|
|
|
BEFORE YOU BUILD,YOU SHOULD KNOW | | required to carry spent gases up the
| | chimney. However, there have been
Em m HTE m | | some recent innovations to improve
This book's on passive solar homes. Handsome, comfortable homes | burner and storage efficiency.
where many owners report savings on heating ranging from 40 to BO percent, | Many of the latest high-efficiency
compared to traditional homes. , | water heaters feature such energy-sav-
No matter where you live, find out how you can design your next home ing innovations as polyurethane foam
to use free energy from the stin. Send $1.00 to PPG Industries—America's leading | | insulation, miero pilot lights, improved
glassmaker— for your 40-page, full-color copy of “Living with the Sun’’ Write: | | flue baffling and redesigned combus-
PPG Industries, Inc., Passive Solar Marketing, PO. Box 8727, Harrisburg, PA 17105 | | tion chambers and flues.
|
I
|
|
|

Tankless heaters

Tankless, or instantanecus, water

Street J ¢
: “ heaters eliminate storage losses entire-
City e o ly. While relatively new to this country,

P ] they've been sold in Europe and Japan

—— e — — — — — e —— — — — — -
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New Stitch Welder Tames

Sheetmetal Distortion

Simplifies Home Bodywork

With a little practice anyone can weld
automotive sheetmetal with vinually no
distortion or burn-through. The Stitch Welder
makes it easy to run a continuous weld bead
on quarter panels, body patches, floor boards,
etc, If you've ever tried arc welding body
panels you know the high amperage output
plays havoc on thin gauge metal. Our new
Sutch 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 dicde the Sttch
Welder creates a unique pulsing action, This
pulsed current produces an easy-to-control arc
necessary for clean, uniform weld beads on
sheetmetal. There are no buttons or triggers —
the pulsing action is automatic! All you do is
guide the electrode.

Welding with the Sutch Welder is faster and
easier than conventional stick welding. The
arc’s self-starting, so 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.
After some practice you'll produce welds
requiring little grinding or filling. Remember,
as with any welding tool the Stuich Welder
requires practice to prodoce good results.
We've included complete detailed instructions.

Our Customers Write:
“Before buying vour Stich Welder I was ready
to throw my electric welder in the rash No
matier how hard [ iried, the amps could nos be
set Iow enough to prevent burning holex in the
sheetmeral | now have a wsable piece of
eieipment thanks 1o vowr Stich Welder.”

J. Wright, Penna.

Attaches to Any A.C. Welder
The Stitch Welder's five-loot power cord
attaches to the electrode holder on any A.C.
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 ool body is cast aluminum with a vinyl
msulated 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. If you are not completely
satisfied, stmply retum it for a full refund.
Order your Stitch Welder now for a head start
on body work projects. The Stiich Welder s
only $49.95 plus shipping. Available only
through Eastwood.

TO ORDER CALL TOLL FREE:

1-800-345-1178

For fastest service call toll-free 1-800-345-
1178 (in PA, 215-644-4412) and charge your
Stitch Welder to Visa, MasterCard, or C.O.D.
($2.75 additional fee on C.0.D.) Mail orders
U5E Coupon. ® Copuright 1955 The Easthill Greap

Oastwood

r---w#--—--—-—-w— ————— -i-l-l-l-l---q

1 Send me _ #4369 Stich Welders
at 34995 plus $4.95 shipping & handling

[0 #4372 Arc Welding Rods Designed for
Shectmetal, 2mm dia., special Tux, 3 Ib, pkg
{appron, 120 rods) — $9.95

[ Send Free B0 Page Tool Catalog
[J Chick Enclosed O COD. (52.75)
3 VISA [ MasterCard

Card # = —

Exparation Date -

MName: _
Addres _ e
Ciry
State - Zip
Pa. Residems, add 67 Sales Tax

The Eastwood Company
147 Pennsylvania Avenue
Box 296

Malvern, PA 19355

6 i 0 W Sk S e S i W e -




“$8,000 in 2 Da
uaranteed!”

Lat me show you how you can make a minimum
of $8,000 In 2 days. That's right! In anly 2 days you
could be enjoying a completely different and
wonderful lifestyla,

Can you use $8,000 in the nexl 2 days? Can
you use $16,000 in the next 2 weeks? Can you use
$24,000 in the next 30 days? This is an absolute
reality and | want to show you how it can ba done.

There was a time when | was so broke | could
not put diapers on my baby or feed my family.
Maybe you are living like | was — | pray that you
ara not. Maybe you are hurting financially just a
little, Maybe you are thousands of dollars in debt
and can't sea your way out, or maybe you are just
dissatisfied with your present way of life. If any of
the above appiles, you will be Interested in what |
have to sayl

I am on top of the world - but it wasn't always
that way; in fact, 13 manths ago, | was hurting and
hurting badly. Almost 2 years ago | got invalved in
a8 business that turned oul to be a disaster.
Unfortunately, when it went down the tubes, all my
life savings went with it. | thought my life had come
to an end. | had no money to pay the rent, the car
payment, the phone bill, the gas bill nor the light
bill. That's right, | didn't have a penny 1o my nams.
The thing that was really bad, was that my family
was suffering with me.

In & matter of 9 months, we were $14,000 in
debl. We had a place to live only because a friend
was kind enaugh to let us stay reni free. Life was
bad, and every day il was galting worse. Daspite
the disappointments of being in debt and unemployed,
we kept hanging in there — looking and searching
for somathing — anything|

This might sound like a familiar song to a few
of you, but in my situation, the results were rare:

In one miraculous day. everything changed.
That particular day, | woke up vary early. | want
inte tha kitchan, sat down and droppad my head to
the lable. | was so misarable and full of hurt and
griel watching the hours pass by. All of a sudden, |
was overcome with an incredible idea: an idea that
wWas 50 strong, | instantly picked up the phone. |
mada that ona certain phone call. Just one phone
call and 2 days lster, we were making 58,000 a
month! guaranteed| All | made was one phone call
and in 2 days our misaries were gone!

In the next 60 days, we paid off our $14.000
debt and began buying things that even people
who have worked all of their lives can’t afford: my
dream car - a Marcedas 450 SL. Il was a symbol of

as you want it - guaranieed!

My money making method is so simple that it
s aimost hard to believe. Just imagine, you are
sitting by your phone and you make one phone
call thai takes approximalely 3 minules. In a
maximum of 2 days, you can be making a minimum
of $8,000 per month, guarantesd, for as lang as
you want il Pick up the phone again, and make
another 3 minute phone call and in 2 days, you can
be making @ minimum of §$16,000 per month,
guarantesd, for as long as you want it

THE FORMULA WORKS LIKE THIS: EVERY
3 MINUTE PHOMNE CALL = $8,000 PER MONTH

INCOME GUARANTEED FOR AS LONG AS YOU
WANT IT.

There is nothing megical aboul this. You just
need 1o know who to cail. It's that simple.

Every successful person has his secrel to
success. Bul some are harder to lollow than
others. | know that my secret is by far the easiest,
How difficull can it be o make a 3 minute phone
call - which can be making you $8,000 per manth in
just 2 days. YOU JUDGE FOR YOURSELF:

| promise, there is NO CATCH, You just need
to know who 1o call.

My program ls something that has never been
done, seen nor edveriised beforel

| don't want to waste valuable space telling
you what it is nol, but | guarantee you that you
have never seen anything like this belore.
Although vou make a 3 minute phone call, you
do not sell anything over the phone. | repeat, YOU
DON'T SELL ANYTHING,

My program is absolutely legal and the most
moral and athical work you will ever do,

This is something anybody, living anywhere,
in any kind of circumsiance can do.

Swormn Teslimonlal:
“After recaiving Doug Holmas' book, it took ma
two days to securs an income of $12,000 par
mm:ﬁﬁ'rmrnd. for as long as Mwanted it.”
Mike Kohlar, Taxas

Swomn Testimonial:

“I'm 32 years old. high school education and a
housewife. Once receiving Doug Holmas'
book, within & few days | secured éenough
income fo become indepandent for
s,

‘Karen Skelly, lilinols

my small discovery and my victory over def

Five months after this digscovery, | bought my
wife a BMW 533i lor Valentine's Day. It was just a
little something to let her know how much |
appreciated and loved her for sticking with me
through thosa trying 8 months.

Eight months after my discovery, | asked my
wife where she would like 1o live il given the
Treadom and the choice: "California.” So we packed
up evarything and mowed to the most beautiful
apot in the state. Those of you who have been 1o
Santa Barbara know what I'm tailking about. 'We
maoved to 8 beautiful $250,000 home right by tha
ocean, And we still had $30,000 in the bank!

Yes, our lives changed entirely in only 2 days
-all because of one, simple phone call - a phone
call that anyone, anywhere can make. All you need
i% 1o know tha secrel. This 8 such a great litthe
sacret, | just had o write a simpla book telling you
how to make the ONE, SIMPLE 3MINUTE PHONE
CALL. This call will entirely change your financial
plciure in only 2 days, as it did mina.

Belleve me, It works - it works big - and it
keeps on working. Day atter day, week after week,
month after month - it keeps on working for as long

Sworn Testimonial:

“I was flat broke when | received Mr. Holmas'
book. After 2 days of applying his method, |
locked in an income of $8,400 per month
guaraniesd™ =t

Dan Cockrall, Texas

Sworn Statement:

"I heve personally been a wilrass and do
testify thaf Mr. Douglas G. Holmes has been
abla to securs in 2 days 38,000 per manith,
guaranteed - after ome 3-minute phone call.”
Milt F., 5.L.C., Utah

Sworn Statemenl:

“As the personal accountant and brother
of Douwg Holmas, | testify that Mr. Halmas has,
indead, been able to lock in an income of
$8,000 per month, guarantesd, within a 2 day
pariod. | also tastify that the statements made
on this page are accurale and frue.”

Roberi M. Holmes, Accountant

Oregon

"Zero to 58,000 in 2 Days"
Guarantee

Order my book “Zero to $8,000 in 2 Days™ and
lat me prove that what | have said is true. Whan
the book arrives, quickly open il 10 the first
page — take the next B0 minutes and read my
seven simple steps fo success, Then pick up
tha phona and make that 3-minule phone caill,
and if you are not making a minimum of $8,000
per month, guaranteed, within 2 days, send
back the materials in original condition at any-
time for a full refund.

Make $24,000 In 30 days or $16,000 In 14 days.
I you have any doubls simply order the boolk. With
my guaranies you will be trying my program
absolulely free. You have nothing lo lose and
$8,000 in 2 days to gaini

Sworn Testimonlal:

“Within 18 hours of reading Doug Holmas’
book, | locked in an income of $12,000/month.”
Kan Smith, Sask., Canada

Impaortant notice: Due to the high demand
for my book, plesse order within 7 days to
Iingure prompt delivery. Orders are filled on a
first come, first sarve basis.

My office phone number is (805) 964-43668.

-
J

Your Order Form
Douglas G. Holmes I
5290 Overpass Ad., Suite 215 Dept. 187 |
Santa Barbara, CA 93111 |
Dear Doug, 1
I you ean make one 3-minute phone call, |
then surely | can. I'm willing 1o send you $10on |
the condition that if I'm not making $8.000in2 |
days, or am nol satislied with your book, | can |

send it back al snylime for a full refund

shipping
Name

Address

State Zip

Foreign orders, please add §2 for shipping.
Thank youl

I

I

I

[

I

I

|

I

I I
: Option [ $2 Special handling and 1st class :
| [
[ I
I I
| Cit I
T I
I I
| |
|

e 1985 |
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for a number of years. Instead of heating water when
there's no demand and storing it until it's needed, instanta-
neous units heat water only as it's needed, shutting down
when hot water is no longer called for, This heater has zome

BLILT-IM
DRAFT

DIVERTER —___ | &

HEAT
EXCHANGER

|

THERMOS TATICALLY
CONTROLLED

GAS VALWVE
H“““-n.._‘

BLIRMER

definite advantages, but some disadvantages as well.

On the plus side, standby losses are negligible—near zero
for eleetric models. However, the pilot light on a gas unit
accounts for some energy consumption even while the
heater is off. Efficiency while heating the water is about the
same as for storage-type units, so overall energy costs of
the tankless models are lower, by about 10 percent for gas
heaters and 13 percent for electrics.

A more dramatic advantage of an instantaneous heater is
that it can sustain its maximum delivery rate of hot water
indefinitely. You'll never run out of hot water in the middle
of a shower. The bad news is that an instantaneous water
heater’s maximum delivery rate is likely to be lower than
you're uzed to. Since there’s no storage tank, one of these
heaters can't heat water over a period of hours and deliver
it in a rush. You can only get what the heater can heat as
you use it. As a result, gas tankless water heaters are
typically limited to a delivery rate of about 2 gallons per
minute or less. A 10 kilowatt electric heater, larger than
many utilities will permit, delivers even less.

Heatpump water heaters
A fairly recent innovation in electrically powered water

Tankless water heaters, also called Instantaneous heaters, have no
storage tank, but heat water on demand. as it is called for. This
means standby losses are negligible. Most measure about 30 in.
high = 18 In. wide = 12 In. deep, and are wall-mounted and
vented through the wall. A gas-fired tankless heater costs about
$700—more than double the cost of a high-efficiency tank-type
heater, But in its 15-year life it will use about 5600 less gas for the
average family of four. Maximum delivery rate for a tankless gas
heater |s about 2 gal. per minute. Electric tankless heaters deliver
at a considerably slower rate, so they are usually used as boosters
rather than a self-sufficlent hot-water supply.

kit

CAR WAX

kit
KIT CAR WAX. PROTECTS AS HARD AS IT SHINES.
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heaters is the heatpump type. Instead of simply converting
electrical energy to heat as most electric heaters do,
heatpump models take heat from the surrounding air and
transfer it to the water in a storage tank. This heat
pumping is very energy efficient, often moving two or more
units of heat for every unit of electrical energy used—an
efficiency of 200 percent.

But heatpump heaters have their disadvantages as well.
They are usually quite slow heating water, so if you run out
of hot water, yvou'll have a long wait before more is
available. Also, the heat that's pumped from the surround-
ing air will cool down that room—a pleasant bonus if you're
air-conditioning, but an extra load on your home’s heating
system in winter. Heatpump water heaters are noisier than
conventional ones, with a compressor noise level similar to
that of a window air conditioner. And heatpump water
heaters are expensive to purchase, costing two or three
times as much as a conventional high-efficiency heater.

Desuperheaters

For homes that use central air-conditioning much of the
year, a desuperheater offers a logical solution to hot-water
needs. A desuperheater is simply a heat exchanger that
plugs into the air-conditioner line just before the condens-
er. It takes heat from the hot refrigerant and transfers it to
your hot water, instead of dumping it into the outdoor air.
A desuperheater is one of the few eases in which you can get
something for nothing, since the heat it recovers is other-
wise wasted. And because your cold water supply is usually
cooler than the outdoor air, your air-conditioner’s perfor-
mance often is improved. If you opt for a desuperheater,
though, vou'll still need some other water heater for the
times that yvour air-conditioner isn't running.

Taken individually, the savings you're dealing with here

may seem inconsequential. However, taken as a whole,
especially over a period of time, your overall savings could
be considerable. m

|

HEAT

RECOVERY
= IHT

e
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HEAT
T EXCHANGER
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CIOCH ED) GAS
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WATER
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A desuperheater, or heat-recovery unit, utilizes heat produced by
an air-conditioning unit to reduce the work load required of your
tank-type water heater. An exchanger transfers compressor heat
to the water, which is then pumped to the storage tank. The
system is not a self-sufficlent hot-water source, and is cost-effective
anly in the Sunbelt, where your air conditioner is likely to be

operating for a good part of the year.
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Take ulong a Powermute

for electricity that’s just
a cord’s length away.

Why let your do-it-yourself spirit be confined
to the length of an extension cord? With Power-
mate’'s® portable 1500 watt generator, you can
taka your own powar to places alactricity's
never reached before.

Our popular sized generator is easy to carry
and easy to use; capable of running your
favorite power tool or small appliance - around
the house or on a camping or fishing trip. It
comes in handy during power outages, too;
delivering enough electricity to keep a deep
freeze or sump pump operating for hours.

For information on all six Powermate®
generators (ranging from 500 to 4600 watts)
contact the Powermate® dealer nearast you.

For the Powermate® dealer nearest you, call

1-800-344-1010
{In Canada, call 1-800-528-8000.)

POWERMATE

Electric Generators

Manufactured by Ag-Tronic, Inc.
125 Alrport Road, Kearney, NE GBB47
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To Install A Waste

garbage disposer, or food
Awaste grinder as some manu-

facturers call it, is an appliance
whose popularity has grown substan-
tially in the last 20 years, and with good
reason. These units provide for effi-
cient and sanitary disposal of waste
food within the kitchen where the
waste is generated. This reduces the
amount of refuse that must be stored
until colleetion day, and at the same
time eliminates many of the unpleasant
odors caused by decaying food. These
sturdy appliances can provide years of
troublefree service for a relatively
small initial investment, especially if
you do the installation yourself.

POPULAR MECHANICS » APRIL [984

BY STEVEN WILLSON
Home And Shop Editor
lllustrations by George Retseck

There are two basic kinds of dispos-
ers: batch feed and continuous feed.
Both are mounted under the sink and
grind waste in the same way. Both
require a constant flow of cold water
during use. Their difference is in how
they are operated. The batch feed mod-
els are activated only when a stopper,
or cover, is placed in the throat of the
disposer. It functions as a switch that
turns on the motor, To dispose of the
waste, the stopper is removed, the

DISPOSER

waste dropped in, then the stopper is
inserted and the material is ground up
and washed down the drain,

Continuous feed models are activat-
ad by a remote switch that's mounted
on the unit itself, inside the cabinet, or
on the wall above the sink. The disposer
throat remains open when the unit is
operating and waste can be fed continu-
ously without inserting a stopper
switch, Continuous units can handle a
larger volume of waste quickly, but the
bateh maodels have the safety advan-
tage, which should be a consideration if
you have small children.

Most disposers have two basic parts:
the lower housing that contains the
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line. Loosen the P-trap nuts with pllersor a
plpe wrench and let the water drain from
the trap Into a bowl or pall.

motor and the upper grinding chamber
that contains a flywheel—equipped
with flyweights, or hammers—and a
shredder ring. The flywheel is connect-
ed directly to the motor shaft. As the
waste particles are fed into the unit,
they are struck by the flyweights and
thrown out against the shredder ring.
This ring is perforated with a series of
sharp-edged holes that cut the particles
into small pieces. When sufficiently re-
duced, the waste passes through the
shredder ring, washes down below the
flywheel and out the drainpipe. Larger
deposits are thrown repeatedly against
the shredder until they are ground to

2 Logsen the slip nut that joins the tall-
plece to the threaded sink sleeve and pull
the taliplece from the fitting. Empty the

o=

the appropriate size.

All disposers are designed to operate
with a heavy stream of cold water
running at all times. The water not only
flushes away the waste, it also lubri-
cates the seal around the motor shaft. If
the unit is operated without water, the
seal will be destroyed, allowing mois-
ture to reach and ruin the motor. Cold
water also congeals grease and fat par-
ticles, which permits them to be shred-
ded. Run the water for 15 to 20 seconds
after the disposer is switched off to be
certain the drain lines are flushed clean.

All disposers are equipped with some
form of overload switch that protects

remaining water from the trap.
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3 Next, loosen and remove the slip nut
that joins the drain pipe to the plumbing
stack within the wall. Keep all fittings and
gaskets for later use.

the motor by shutting off the power if
the flywheel becomes jammed. Some
have automatic or manual reversing
switches that allow the shaft to turn in
the apposite direction to free any ob-
struction. Other models are equipped
with a red reset button. If these units
jam, the obstruction must be removed
manually and then the button pushed in
before the unit will operate again.
Most dizposers also have a connect-
ing fixture for mounting the waste line
from a dishwasher. The unit shown
here iz equipped with such a fixture,
but was not used for this installation.
But before buying anything, check
your local building codes to determine if
a disposer installation is permissible.
Some municipalities do not allow their
use, and others have such convoluted
requirements that installing a disposer
becomes financially impractieal.
Aeeording to the National Standard
Plumbing Code, your waste disposer
inztallation must conform to the follow-
ing minimum requirements; First, the

sink waste hole must be 3% in. in
diameter. Second, the drainpipe must
be no smaller than 1% in. inside diame-
ter. And third, if installed in a double
sink (like the one shown here), each
basin must drain into a separate trap.

Preparation

Begin work by removing the cabinet
doors for easy access. Then disassem-
ble the existing drain trap using a pipe
wrench or widemouth pliers, Keep in
mind that the trapis filled with water to
prevent sewer odors from coming up
through the drain hole, so put a bowl or
pail under it to catch the water.

& To remove the sink strainer, unthread
the locknut, then pull off the bell-shaped
washer and Its rubber gasket. Push the
strainer up into the sink bowl.

Next, remove the tailpiece from the
bottom of the sink strainer and the
drainpipe that enters the wall. Then
remove the locknut, washer and gasket
that secures the strainer to the sink
bowl and push the strainer up: If it
doesn't move at first, you might have to
tap it lightly with a hammer. Keep in
mind that the strainer is not threaded
into the sink, it is merely imbedded in

§ Begin the disposer installation by ap-
plying a generous bead of plumber's putty
to the underside of the sink sleeve lip. Be
sure the entlre lip Is covered.
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& Thoroughly clean the sink opening to
remove the old putty and then press the
new sink sleeve into place. Wiggle the
sleeve back and forth for uniform seal.

plumber’s putty. But over time this
putty can harden and the strainer will
seem like it's attached. When it's free,
remove all the old putty from the sink
depression and scour the flange elean,

Take the sink sleeve that comes with
the disposer and apply a generous
amount of plumber's putty to the un-
derside of its flange, as shown in draw-
ing 5. Then, insert the sleeve into the
sink waste hole and push down with
yvour thumbs until some of the putty
squeezes up around the sleeve,

From below, slide the disposer

mounting assembly in place over the
sleeve. This assembly has a fiber gas-
ket, a backer ring and a mounting ring
with three setserews. Slide these in
place, then attach the snap ring under-
neath and begin tightening the serews,

7 Once the sink sleeve Is seated In the
drain hole, Install the mounting assemibdly
parts in the order: fiber gasket,

backer ring. mounting ring and snap ring.

Tighten each only a few turns before
moving on o the next. This prevents
the backer ring from becoming distort-
ed, which would cause a poor seal.

At this point, it’s a good idea to install
the electrical power cable in the under-
side of the disposer unit. Once the unit
is mounted, this connection is much

POPULAR MECHANICS » APRIL 1986

more difficult. Determine where you
want to place the remote switch, then
cut a suitable length of cable. Be sure to
use the proper gauge cable specified for
your unit.

Remove the protector plate on the
bottom of the disposzer and pull out the
black and white electrical leads, Install
a eable connector in the hole provided
on the base of the unit, then push one
end of the switch cable through it and
tighten the cable in place. Strip off the
outer insulation from the cable and the
last ¥ in. of insulation from the black
and white wires. Join the white (neu-
tral) wires together and the black (hot)

8 Secure the sleeve and mounting assem-
bly by tightening the seticrews on the

mounting ring. Work progressively, driv-
ing each screw a few turns at a time.

wires together using wire nuts of the
appropriate size. Peel back any insula-
tion that may be around the ground
wire, then bend the end of the ground
wire around the green-colored ground-
ing screw in the unit’s base and tighten
the screw securely. Push the wires into
the cavity and replace the cover.

Next, install the drain tailpiece and
gasket that comes with the disposer.
On thiz unit, the rubber gasket fits
within a depression on the housing and
then the tailpiece slides over the gas-
ket. A separate mounting plate is
serewed into the housing to secure the
whaole assembly.

Mounting the unit

Mount the disposer by lifting it up
against the mounting ring and hand-
turning the lug ring—on the disposer—
in a clockwise direction. Finish tighten-
ing the lug ring using the small wrench
supplied with the unit.

Next, install a tailpiece extender
onto the tailpiece with a slip-nut gas-
ket, Then, install the P-trap and hand-
tighten its slip nut. Measure the dis-

® Install the electrical cable by

the cover plate and Joining the white
wires together, the black wires together
and the ground wire to the green screw.

tance from the open end of the trap to
the wall nipple at the stack opening,
and cut the drainpipe to length using a
hacksaw. (The drainpipe usually ex-
tends into the nipple approximately 1%
in.) Make the connections and securely
tighten all nuts with a wrench or pliers.

Attach a utility switch box to a con-
venient place, either inside the cabinet
or above the sink on the wall, The in-
wall installation is much more involved
because it requires cutting a hole in the
plaster or drywall, attaching a box
through the hole, and fishing the wire
into the box—all without damaging the
wall finish beyond the point where it
will be covered by the switch covering
plate, Unless you feel up to the chal-
lenge or want to hire an electrician to
make the installation, the in-eabinet
switch is the better idea. Merely screw
it to the cabinet partition and make the
electrical connections described below.,

Begin by removing two of the knock-
out plates on the box and installing

10 To install the tailpiece, insert the gas-
ket between the tailpiece and disposer

housing, then sfide the tightening plate
Into position and attach with screws.
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11 Lift the disposer into place, then turn
the lug ring by hand until all lugs catch.
Finish tightening the lugs with the angled
wrench supplied with the unit.

cable connectors in the holes so that
their threaded ends are inside the box.
Then inzert the disposer eable into one
of the connectors and tighten the screw
clamp. Make sure the cable extends 6
in. into the box.

Fishi wire

Next, bore a l-in.-dia. hole in the
hack of the sink cabinet for the new feed
cable from your fuse or breaker box.
You'll have to fish new cable up through
the floor and into this cabinet hole,
which is the most difficult part of the
whale disposer installation. It requires
boring a hole up through the floor from
the basement.

To do this, first determine where the
hole should be by measuring from some
common reference point that would ap-

12 Install a tallplece extender and a P-
trap, hand tightening the slip nut for each.
Pasition trap to align with stack opening
and measure length between them.

42

ply to both the kitchen and the base-
ment, such as the juncture of two out-
side walls, Then find the corresponding
point in the basement and bore up from
there. You must be extremely careful
when boring into any enclosed area.
There may be other electrical cables
hidden from view, Bore slowly and do
not push so hard that the bit jumps
through when the hole is complete,

A straightened coat hanger is one of
the best fishing tools you can use.
Simply push one end into a hole and
move the hanger around until it finds
the other hole. If you pet someone to
help by looking in the second hole with a
flashlight you can speed up the whole

il i f

13 Install the drainpipe, making sure that
It’s pitched slightly toward the stack open-
ing. When satisfied with the fit. finish
tightening all nuts with pliers.

process and avoid a good deal of aggra-
vation. Onee the hanger slides through
the second hole, loop the end of vour
cable onto it, then earefully pull both
through the openings.

The other end of this eable must be
installed in the house service panel, a
connection that is a job for a licensed
electrician, But if you have managed to
mount the switch box, fish the wire
from the panel to the box, and have
made all the appropriate connections,
then the charge will be minimal, Keep
in mind that the disposer must be
placed on its own circuit, not ganged
with another appliance or receptacle,

Onee the new cable iz through the
cabinet hole—but before it's attached
to the service panel—install it in the
switch box. Leave 6 in. of cable ingide
just as before and strip the wire in the
same way. Join the white wires togeth-

er with a wire nut. Then cut a 5-in.-long
grounding pigtail from some extra wire
and join to the other two ground wires
with a wire nut as shown. Take this
pigtail, bend a loop in the end and wind
it around a green-colored grounding
screw at the back of the box. Tighten
the screw securely.

Next, bend a short loop in the end of
each black wire and attach the wires to
the corresponding switch serews, Push
all the wires back into the box and
serew the switch unit into the threaded
holes on the top and bottom of the box.
Make certain that when the switch
lever is pointing down, it reads oFF.
Install the covering plate. Finally, at-

14 Join both white wires with a wire nut,
and both ground wires and a grounding
pigtail with a wire nut. Attach each black
wire to a switch screw as shown.

tach the loose cable to the cabinet
partition using electrical cable staples
spaced approximately 10 in. apart. Be
careful not to puncture the cable insula-
tion.

15 Attach the electrical cable to the cabl-
net side with cable staples driven about 10
In. apart. Be careful not to cut the insula-
tion with a staple point.
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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.

T-e 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

CIEMAKES THE WORLD i reenateconacyor

O answer your questions.

OF ELECTRONICS YOURS.

Today's world is the world of elec-
tronics. But to be a part of it, you

need the right kind of training, the
kind you get from CIE, the kind that
can take you to a fast growing career

in business, medicine, science,
gOVErnment, aerospace,
communications, and more,

ch_ia!ized
training.

You learn best from a specialist,
and that's CIE. We're the leader
in teaching electronics through
independent study, we teach only
electronics and we've been doing
it for over 50 years. You can put
that experience to work for you
just like more than 25,000 CIE
students are currently doing

all around the world.

actical
aining.

You learn best with practical training,
so CIE's Auto-Programmed® lessons
are designed to take you step-by-step,

principle-by-principle. You also get

valuable hands-on experience at every

stage with sophisticated electronics

tools CIE-designed for teaching. Our

4K BAM Microprocessor Training
Laboratory, for example, trains you to
work with a broad range of com-
puters in a way that working with a
single, stock computer simply can't.

rsonalized

training.
You learn best with flexible
training, so we let you choose from
a broad range of courses. You start
with what you know, a little or a
lot, and you go wherever you want,
as far as you want. With CIE, you

c I Cleveland Institute of Electronics

1776 East 17th 5t., Cleveland, Ohio 44114

YES! 1 want to get started . Send me my CIE school catalog including details about
the Associate Degree Program. Tam most interested in:

l [} computer repair [l relevision/high fidelity service
[T telecommunications [ medical electronics
[ robotics/automation [ broadcast engineering

I [ Tother.
I Promt Mame .

Address Apt
I Ciry Stape Lip
| Ape Area Code/Phone No

Check box for G.1. Bulletin on Educational Benefits v
| Civbiemn. L Actie Dty MAIL TODAY!
|

ORCALLTOLL FREE 1-800-321-2155 (In Ohie, 1-800-523-9109)
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Replacement
Parts For
Your Home

Don’t move—improve,
with these around-the-house
remodeling products.

Cozy corner shower—Requiring less
than 9sq. fi. of floor space, the Kinkead
shower enclosure can convert a half-
bath into & three-quarter bath, The 36 x
A6-in. neo-angle model, shown, eosts
about 35500, It comes with brown-tinted
glazs in g gold or bronze anodized frame
or with pebbled glass in g silver frame.
A3 x 35-in. neo-anple (8875) and a 36 x -
dli-in. sguare maodel ($900) are also
available, Models arve availlable with

Water cushion—Eliminate

ki . the problem of banging
i '_r!“”d_'“ "_1 I".""i_'f”r”]'_‘.""[H_F"_“-ﬁ'_'".“ e pipes, known as water
plastic or ceramic Lile, Features include hammer, with Genova's

a full-length magnetic door geal and a water hammer muffler
leakproof threshold. They are sold at {213). Install the muffler
home centers and plumbing supply where water hammer
stores. Contact USG Industries, Kin- oceurs, near appliances or
kead Division, 101 South Wacker Dr., ﬁxture:s, It will custhinn the
Chicago, 1L 60606. water as it comes to a stop
when a valve or faucet is
closed. Instead of slamming
to the end of the pipe, the
water is cushioned inzside
the muffler by a rubber-like
bladder. It's sold at
hardware stores and home
centers. For information,
contact Genova, 7394 East
Court St. Box 309, Davison,
MI 48423,

Elegant entry—FElegant styling and
encrgy efficiency are designed into this
door. It's made from vertical-grain
Douglas fir with finger-joint and dowel
construction. Thie raised panels are 1%
in. thick; the stiles and rails are 1% in.
thick. The central oval lite and sidelites
are douhle glazed for energy efficiency
and have heveled edges, 1t measures 36
X 80 in. with ld-in-wide sidelites.
Called the Hyde Park model, it costs
about #1400 (Anizsh and hardware ex-
tral. It's available at lumbervards and
home centers. For details, contact Ni-
colat Co., 500 Northeast Multnomah
St., Portland, OR 97232,
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COMPLETE,
PERFECTLY
MATCHED
SYSTEM!

® Designed for do-it-
yourself installation!

® Fully programmable lo-
cation of each .lm‘u.li'le'

& All motorized!

& Automatic push-
button selection
of each satellife!

® Includes 120 feet
of cable!

® Superior quality
throughout!

C.0.M.B. BREAKS THE
SATELLITE TV PRICE BARRIER!

KLM 8-ft. SATELLITE
TV RECEIVER SYSTEM

HIGH PERFORMANCE! TOP NAME BRAND!

REMOTE CONTROL
Oparates Almar IV
[shoswn at right). Push-
buttan sccess 1o 64 pro-
grammed satelliies. &
pre-sats for your favorites

BRINGS
UP TO
100 OR MORE
TV CHANNELS
INTO YOUR

programs

It opens up a vast new world of TV entertainment! MORE
sports! MORE movies! MORE of everything you like to
watch! And it provides superior reception capabilities!

The KLM &1 Satellite TV Receiver system gicks up
signals from more than a dozen communicalions
sateliites in the sky. This opens up ower %0 channels
of TV viewing, with a multitude of programs. And the
KLM sysiem provides outstanding reception capa-
hilities throughout the entire 48 states!

PERFECT FOR SPORTS FANS! Enjoy much maore sports
action and thrills than ever before! You'll literally be “in
heaven” with the vast selection of football, baseball,
baskatball, hoackey and many other exciting lelevisad
sporting events to choose from.

HUGE VARIETY OF ENTERTAINMENT, Watch popular new
films and plenty of classic “oldies” on the movie
channels. Keep up with fast-breaking national and
international events, any bime ol day, on all-news
netwarks.

Getimpartant investment "tips” and information from
the financial/business channels. View provocative
Adults Only programs. Defight in video entertainment
of top performers on music channels for rock, pop,
country, classical, elc.

PLUS. there are entertaining and educational channels
specifically for children, Religious and cultural chan-
nels. French and Spanish networks. The list goes on
and on! And with each new TV satellite placed in the
sky, your exciting world of home entertainment keeps
growing LARGER and LARGER!

IDEAL FOR RURAL AREAS! If TV reception is poor of the
variety is very limited where you live, you're in for a
HUGE DELIGHT! With the KLM system, reception is as
good as in a big city. And the varety is huge!

GREAT FOR URBAN AND SUBURBAN AREAS! With the KLM
system, you can still pick up all your usual local
stations. PLUS, you get greatly expanded selection
from all the satellite channels. There's a huge world of
viewing pleasure in store for you, Up to 100 r more TV
channels are availabie with the KLM system!

DOHT-YOURSELF INSTALLATION! You don't have 1o be an
electronics "whiz” to install the KLM system.
Components come pre-assembled, except for the B-ft.
“dish.” Need: 3%" outside dia. support pipe, bag of
cement mix and your own TV, KLM has a Toll-Free
number to call just in case you need assistance, The
“dish” is designed 10 withstand high winds,
AN EXCELLENT WALUEl Don't be fooled by someone
else's “low" price on a “dish” that is SMALLER than
ours...NOT as high-tech...or is INCOMPLETE and
reguires costly purchases of additional components
With our KLM 8-t “dish” you get a complete, superior
quality system from a leader in the industry...at a
remarkably low closeout price!

One year limited factory

warranty on parts and labor.

73— .$1900.00

ListPrice . .........
ENTIRE $
SYSTEM

Closeout

Price .........

ham H-1128-5858-004
F.OB. Mihwaukee, Wisc. meiro area
Shipping. wawghtl appros. 165 [ba

FREE WITH YOUR ORDER. Current issue of SATELLITE DRBIT magazine! PLUS money-
saving subscription offer of 15issues for the price of 12 Each issue packed with over 200 pages
of monthly listings for thousands of satellite TV programs to select from

ABOUT THE MANUFACTURER

KLM introduced the FIRST satellite TV
recaivar for consumaers| They
designed the FIRST programmabbe
receiver. KLM is one of the largest in
the industry and is a leader in advanced
technology. Because they are con-
centrating efforts on new designs.
KLM has allowed us to offer a quantity
of these current 8-ft. models to the
public at an unusually low price! It's 8
tremendous value!

INCLUDES ALL THIS, TOO!

SR O.

SKY EYE X BLOCK RECEIVER!

Uncomplicated, sasy operation! Fast fingertip selection of
channel, polarity, sudio tune. Relative signal strength
mmrtar lets you hit i‘t.llrm‘l right rrm tha button. Saparate
AFC on/oll seb pr tuning, awen of
waak channeis.

INCLUDES blockdown converter (sn expensive
option on compaetiton's modals). This splits signals o 2 TV
#8ts in your home can ““tune in*” on 2 different channeds of
sama sateliite a1 sRme time. Howaver, you need anothar
recaivar (svailables from megular KLM deslers) for the
sscond TV st

HORIZON TO
HORIZON MOUNT

This spacial mount delbers max-
mum degrees ish”" rotation
for sccess to TV Recalva Only
satellites in western hamisphens,
120 fent of cable also included

(%

Fully Programmable AIMER IV

REMOTE "DISH"” POSITIONER

Microprocassor controlled for pushbutton sccess 1o 64
pre-programmed  satellite locations, Six pre-sats for
faworite satellites. Automatically positions “dish™ and
chnnnel shew (polarity). Battery backup for thres-month
meamary retantion in case of power failure or for un-
plugging systam during m'hlﬂl'll- Plrﬂﬂl.l‘l I.l}dml.ll
praveants childran Trom W

HOW TO SELECT l PEDFEH SITE

Stand on your yand, look due South, raiss your hesd

aboist 40°, move enly your syes from side 1o side. You
should Iuw an unchbstructed wew of the iy, Tres

branches and posear Bres diminish quality of reception.
Crio carnd Cusknmens can
onder by phone, 24 hours

)
8 ciy, T oays & weak b

Toll-Free: 1-800-328-0609
m Your check is Walcome!
Mo dilays i orders fuiad By Chetk
Bales oulside conlingntal LS. ane subject o special
conditons. Plaase cal or wiile 1o inguins

C.0.M.B. Direct Marketing Corp ltam H-1128
l 14808 2Bih Ave. N./Minnsapolis, MN BG441-3387

| Send__KLM 8-ft. Receiver Systemis) ham H-1128-
BOER-002 ar $999 sach. | will pay shipping charge o

l driwer upon delivary. [Manmesols residents add 5% sales

| 18, Abper 4 -5 werks for delivery, Sorry, no C.0.0. orders.)
O My chack of money order is enclosed. (No delays in

processing orders paid by chbck, thanis to TeleCheck |

Charge 1o my: O MasterCand [ visas

l ) L} 'l'

| Acci. No Exp.
PLEASE PRINT CLEARLY

l Nama
Addrass
City

l Siae Fi o

I Prane —L 1

I Sign Hess

C.0.M.B.

DIRECT MARKETING CORP.

Authorized Liguidator
14605 28th AVENUE NORTH
MINNEAPDLIS, MN 55441-3387




BEAT the HIGH COST of LIVING!

& HeRE ISA
BEAUTIFUL:
way 10
MAKE

LEARN UPHOLSTERY AT HOME .. restare old
chairs, solas 1o like-new condition’ A clean, en-
joyable way to put spare hours to profitable use.
Qid east-olls picked up lor dollars, worth hundreds
when reupholstered. Fascinatling home study
course includes fools, kils. supplies. Earn as yau
learn — starl your own business!

SEMD FOR OUR FREE BOOK TODAY' YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lesson showing how the fabulously suc-
cessful MUI sysiem is taughl. It cosls you nathing
ta gel the information and there's no obligation
No salesman will call,

Mudesn Uphaistery Institate, [
80432 Field Bidg.. Kansas City. Mo. 64111 |

;

1 i [}

GET STARTED NOW = MAIL THIS COUPOM TODAY

gt Upholstery Institute.

: BD4AZ  Fepld Bidg., Kensas Ciy, Mg, G411 :
I Pleass mail me & copy of I
I vour hook. “PROFESSIONAL UP- l

HOLSTERY for Fun and Profir.” 1 under=

stand e one will call and there is po obligation |
1 Mame ez Age :
| Address____ = - 1
]Ll;:nl',. ISR |- ¢ || ral | F— _.:

QUALITY CLOTH

SANDING BELTS

HOME—WORK—HOBBIES

BELTS FIT ll&}ﬁﬂﬂﬂlﬂﬂ MACHINES

Sar 5 Per Dy
1wy § 785 3w 1100
1= 44 5810 4w T3 Sz 90
7=1733 i 4 M 150
£= M B0 &= J7 &4 50
14 = M AN LR $15 50
212 < 18 30435 L 1775
Yoo 1 Rk 4w 371898 $18 35
A £HD0 e E] 22095
3 = ZFAN 50 BS 4«5 2175
L] §r0 50 B xR

1 Spacily lor Wood or Metal

2 Wil ship assorbed - or specify grit

A Onhesi sapas el abke — Pledns. imguire

inchide 3375 for postage handting in Continentsi
of PO n

U5 [53.75 oulside). Send Morssy Order,

hanoned
NYS residents add tax
FAEE CATALOGLIE SEMT ON RECLIEST

JACKSOH TOOL CORP. Dept. HP

&% Jeckson Ave Long iskend City, NY 11101

(118 392-4330

- ———

Oruamental Poncrete

X with p
etion  frada
t from werl

vt mold mar
CONCRETE MACHINERY COMPANY
F.O BOX AYS . HICKORY M € 23600
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hevless entry—Make vour auto-
matic garape door opener even
more convenient with a kevless
electronic entry (2500, 1t's compat
ible with any brand of arage open-
er, according Lo its manufacturer

Punch a codee on the keyvpad to
open the doosr—no key or transmit
ter needed, You program the sys-
tem by ereating a eode, using from
ome o eight numbers or letlers,
The waterproof keyvpad is attacherd
to the jamb on the outside of the
garage door and wired to a printed
civenit board inside the garage, [t's
=old at hardware stores and home
ecenters. For information, write to

Gente Home Products, 2040 West
Akvon, OH 44313.

Market St.,

Door prize—Dress up vour front
door with a handsome door sur-
round. Instead of nails, the 3-piece
surround fastens to the honze with
metal elips. Made of high-impact
polvstyrene, the surround ecomes
in two sizes: 36 in. wide and 42 in.
wide, shown, (about £180 in-
stalled). It manufacturer claims it
won't warp, crack or rot, like
wood, and is washable with mild
soap and water, The pilasters that
support the |-s'4iimt-|1l are ot to fit
the door height. The surrounds
have a baked-on white acrylic fin-
ish, but can be painted. Mastic
surrounds are =old at siding deal-
ers. Forinformation, write to Mas-
tic Information Center, Dept. PM,
at. Joseph, MI 49085

o e e

Flush and save

Troy, M1 45054,

o c— -

The standard watersaving toilet uses about 39
water per flush. The MX-1500 toilet (3400} uses only 1%
Flushing time and water consumption are
drives the water with compressed air at the beginning of the ushing evele,
rather than relving on gravity-fed action.
refilla. It installs like a conventional toilet and is zold at plumbing supply
stores. Contact Water Control International, 2820-224 West Maple Rd.,

4 gralloms of
gallons per flush.
reduced because the MX-1500

The toilet repressurizes as it

POPULAR MECHANICS ® APRIL 1786
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TufOIL makes every car’s
.engine run better, |
longer — you'll spe

r\t_he car you fio

" o
e Wy

PATENTEDNY
BREAKTHROUGH
JNE LUBRICATION

__ b % e

If you can’t afford a new
car this year, use TufOIL.

Patented TufOIL Technology, using PTFE
Ithe world's most slippery substance),
ncreases engine life...does much more!
TufOIL with polytetrafluoroathylens (FTFE) im-
proves horsepower and MPG while drastically
cutling engine wear and repair bills.

How? By dramatically reducing your enging’s
internal friction and operating temperature. Mow
you can get much longer lite from your car's en-
gine and save hundreds on gas. Many TufQIL
customears are reporting astonishing performance
rasulis!

TufOIL technology works...here's proof!
The editors of "Popular Mechanics” magazine
reporied dramatic gas savings. " TufOIL is abso-
lutely spectacular they reported. “There's alot
of slick oils on the market but we've found one
that does what it promises.

Chart shows how TufOIL |
improves your engine. ‘
|

C D

A-MNew Car

B-Parformance after braak-in period
C-Performance declines with age and mileage
D-Dramaiic improvement with TulQIL |

TubOdL 15 Reg. TM of Fluaramics, Inc

TufOIL turns your motor oilinto a

super lubricant, protecting all internal
engine parts.

Your car will respond betler, start quicker, accel-
erate faster, climb grades more easily, idle
smoother...and you'll notice the results the first
time you use it. TufOIL is the next best thing to
enging insurance!

In any weather, throughout their entire
%Trfurmanr.:u range, engines with

fOIL run easier.
In hot weather, TulOIL's super friction-reducing
formula keeps engine temperatureslower lo pre-
vent overheating. Two independent test labs
have shown in cold weather, your engine will
start quickly and easily— even in sub-zero tem-
peratures, so your battery works less and lasts
longer. Whether you drive long distances at
high speads...pull heavy loads...or stop-and-go
incity traffic, TufOIL protects your engine bast. It's
the most sophisticated engine lubricant ever
devealoped for your car.

Most engine wear and damage occurs
during starting. This is where TufOIL
really makes the difference.

Driving causes only a small percentage of the
waar on your car's anging; most occcurs during
starting —that crucial "oil-less” period betore your
oil has circulaled sufficiently to work. With TutOIL.
internal engine parts are protectad evenwhile the
rest of your car's oil is settled down in the sump

Guaranteedtowork or your money back.
Mo risk free trial offer.

Try TufOIL for 30 days or 1,000 miles. Just follow
directions carefully and add TutOIL the next lime
you change oil, I you're not satisfied, simply send
us proofof purchasewith anote and wea Tl refund
your maney immediately — no questions asked

| Crankcase Cap. | Amt. of TutDIL Required
CAR | 5Quarts | 1-8 0z. container
TRUCK ] 10 Quarts | 2-8 oz. containers

i $1425 Sussmar
1-800-922-0075

il ey s bandbi) . s beinm
in New Jarsey (201) B25-8110
FLUORAMICS, INC.

103105 Pleasant Ave , Upper Saddla River, NJ 07458

Please rush TutOIL
10na B oz bottte — $14.85 (plus $3.50 shpg. & hdig.)
TwnBar. botthes — 526 00 (pus 4. 00% & bl juive 38
1 One galion — $125 Dﬂiplwmmﬁhﬂ & lgg Ve mone
No COD% |7 Check [ 1 M0 Wi MASTERCARD:
MJ Residenis add 6% sakes tax; Canadian orders: chack or
muoney order miust be payabile in LS dollars. $4.00 must be
added 1o total ool ol arder

Acct Mo Exp Date
Signatura

Mama

Aidress

Cigy Saate 2m




YOU DON’T NEED HOME IDEAS GUIDE
CASTRO’S PERMISSION IFrsrstoy s

look of solid wood, The 4 x 3t

To SHGKE CUBA“'S ED HANDMADE CIGA.HS! panels . feature I -.-anr-im-ﬂ-.'hw‘l

grooves, three-plys and a low-

HAND““DES FDH THE MAN GIFT IDEA maintenanece, satin topeoat. The
SEND CIGARS I

WHO THOUGHT HE TO A FRIEND w-in Lhick panels install with mas-

COULDN'T AFFORD THEM!

tie and nails. Blue Pine (shown)
'II:BH"WWI_III RS Soen T, e fe T costs about $25 a panel. Panels
T with walnut, birch, oak and cedar
m : Il imscusche: & Qe veneers are also available. For a
mlnr:m‘?g%n:ﬁ:ﬁ o L I 2 {:tllll;ﬂiii'llq'll.'i.rlt 131'E:|tf-r' o all S00-
" , il par- i A7-2882 (3 inois: SO-322- 4400
i e iy, o p MEp,, ¥ 1 iin Mlinois H,
Thess smaokes are made with expertly blended Cuban- N B
saed-laal lobaccos and curnd the old n way & Honduras el o
from saed out of Guba. Theny'ns mikd favertul and extramaly satisbying b

0/the cigar smoker who's Iooking lor sometning new, something belter. something
tasty Explfhﬂ'l- 1l Bhrn Brorm Havanda. You won T De able 1o ailher, whin
you Iry theen, Natural wrapped, B you'ne reidy lor 3 lucunously snplyable sMoking expenance, iry Thism now.

MY OFFER TO
CIGAR LG"U"EFIS

I | _1.|1-.1 yE

ﬁam & in and mail B518

| THOMPSON CIGAR CO.

| 5401 Hangar Ct., Dept B518 , Box 30303, Tampa, FL 33630

QLK. TOM! Ship me tha Siver Medallion Sampler under your money-
5 |'\n' -||| H||r|1|Jra'a I back guarantee for only $10.90.
‘1q1|‘||-|-|“1,_: rlrﬂﬁL |eal ||||_] I DMMN&NWIH&MDMHHMM]
filler and cut filke g, Bmﬂ 1o my I'IGT [ American Express
cipars aren't ; |
return the uns IT||
|.'I§f Unrted Parcel or Parced I e Cardl (v il cligata|
within 30 days and I'll I
No gues- hama
I delivered cast
15 rlrli.l S'Irl a0 for 42 'ﬂ-‘lllr.\l I -
fresh, Cuban-seed-leaf cigars | aty

reroamusen: TOLL-FREE 1-800-23?-2559
SPEEDDELVERYBYCALLNG | FLORIDA, CALL 1-800-282-0646

Tired of pulling .=

starter cords? © WOODWORKING MACHINES

9 in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELOPS 3 HP
=34 LATHE
= 10" TABLE SAW
= 11%" DISC SANDER
* 168" VERTICAL

eguipmen
SPIN START ...
End the strain and
frustration of starter

S s e | 1 DA Phess
2 NEW MODELS s 18" DARLrnEsS
FOR 1986 ;
P '
) §
%)

Tha SPIN STAART sysiem enables shgines o ba

staried slactrically wilh & 3587 drill, while s1ill main-

\aining the use of 1he manual starling cord

Lat yowr drill do the work, Most 3/8" drills will spin B

Typical mnging owar 20 revolulions in jusl 2 seaconds! —

Slubbarn anginas slar sasily.

Use 5PN START to get all the advanieges of & babiery-

slarl syslam al a fraction ol the cost

« Cald ¢ Nlocded anginas starl quickly and sMories sty

= Easily star! equipmant that is hord starting dus i in-
treguen] use such as tillerg, snoethrowers, alc

View-all hath eabinet—This oak-
framedd bath cabinet features a pair
of swinging mireors for S-angle
viewing., Behind each 10-in-wide
gwinging side mirror iz a 3%-in.-
deep storage space with 3 adjust-
able glass shelves, The fixed cen-

T

;‘ VERY IMPORTANT
The onky maching built with:
A ALL CASTIRON TABLES
B. HEAWY DUTY DESIGM

» U a3 & back-up for battery-start engines C. DEVELOPS 3 HP MOTOR iy BCUCL E  & L e
= Parfec] for people wih hasith limitations D. BUILT AS AN INDUSTRIAL Lel . mirror 15 26 IE- wide, [_hl
Each SPiN STAAT kil :fmu with hally (Busirated, MACHINE cabinel messures 7% 8 484 dn.
MO S NaNg TOr At INeVeIR ONE PLACE FOR ALL YOUR NEEDS wide.

Model 85-1($21.00) —Fius all Briggs & Siration, Lawn- |
Boy, and Tacumseh (Bearsl werlical shail engines |
equipped with a verikcal-pull slaring cond. Can akso e
uaed on baltery-slafn engines of the sama makes
Model §5-2 (§22.50)=Fits Briggs & Siralion engines |
only, bolh harizanlal and verlical shafl, 2 thru 8 hp, |
equipped with a side-pall starting coad

The oak mirror frame 15 avail
ahle with a light or dark oak finish
orr painted white. The mirror and
eithinet costs about 3438, The 240)-

CALL NOW!! FOR FREE GIFT
Toll Free (1-800) 421-2467

IN CALIFORMIA CALL COLLECT (213) 549-0781

[ visaA [ MASTERCARD [T MOMNEY ORDER

Modesl 58-3 (520.50) =Fis T B (Sears) - : | . =
Eln.a:.n:mly_ ?“‘.1:”'1?;“5;:TG“'E‘*E.“T‘;’“I?HH::? | : PLANT: 1,||,-|;|1’.. ti-lamp '.;1[;::11'1' t:l-.-l;l.- .‘:E.h'.l_]
p. equipsed wilh a sida-pull slarfing o 5 MASTER WOODCRAFT CO. The units - are sold at electrica
FULL MONEY BACK GUARANTEE [N 300 SPRUCE LAKE DRIVE - PO BOX 669 distributors and home centers. For
To order add $2.50 S4H and send check or m.o. to: 1 HARBOR CITY, CA g}”ﬂ information. contact NuTone.
SPIM ETANT, 10502 . 24 Hery., Dept MP, 1 VRN A Drow Madison amd Red Bank Roads,
P.O. Box BEBE, Sugar Cresk, Missourl 64084 | l Dealership Avaiable | | Y =g
L_Mn res. aod salos lax: 551 §1.20, 357 5128 sa-as'..slaJ e e e e T e T Cinecinnati, OH 45237,
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Space-saving spi-
ral—Gain access o
the floor above with-
out sacrificing
much floor space
with this red cak
spiral staircase.
The  5-ft.-
dia. x 104-

in.-tall staircase (32500) has no un-
sightly centerpost, but uses dual
stringers and handreailz, The oak
stringers are laminated to a spruce
core to facilitate bending. The
treaids are tenoned to the stringers
and held with concealed hardware.

Shipped assembled, except for
the accompanying balusters and
handrails, its manufacturer will
custom cut the floor-to-ceiling
height. It comes finish-sanded and
can be bought with a 2-coat varnish
finish. Write to York Spiral Stair,
Ht. 32, North Vassalboro, ME
(4962,

Red oak mantel—You can add @
touch of class to any fireplace with
thi.'- 1|':L-|i[i-|n:|]||'. '.|I.H!|it'1'|] I'l'llr ll.'I:r:.
mantel, The Shovewooid model,
shown, costs aboul 32500 and meqs-
sures Gl in. high « 8005 i, wide and
fits & fOreplace with a muaximum
apening of 44 x 56 in. wide. The
mantel i shipped with premitered
stiles and moldings. a shelf, pilas-
ters and a fricze board. The parts

are cut to 1t and ready for installs-
tion. The ook shell can be installed
alome, and its mounting havdware
j" EFII P"n'lrlli I| '”I-: mi IJI‘r| i."* :wl.lll] il
building supply dealers, For more
information, contact "111-1 gran Prod-
ucts Litd., Box 2446, 601 Oregon
St., Oshkaosh, W1 54805, P
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“Melt Metal!

Rediscover the secrets of
early craftsmenl

Yiou can melt metal, pour castngs, and & whaole lor more)

Etectroplate! Tan mides! Make paper! Spin metall Rewind
motors! You canl At a low costl Learn steam engine design,
locksmithing, hydraulics, blacksmithing, and much more. Ex
tract pawer from commaon @uto aliernaiors

Dagagn coyatal radios! Make cheszel Explosives! Build
lathes! Learn calcules, maching shop skils, smbalming, mosa)
Dassgn Stirling angines! Make saap!

Binld 3 pracision metal lathe, mrulling mackens, shapers, drdi
press, sheet metall brake and more from scrap materiales! Com-
plete plans, matructions & photos! Rere, rare, rare infol

Yau'll be amazed at the things you'll be able to do with your
own Two hands ussg technscal secrets you'll discover in
Lindsay's Technical Books l:-i1l|l:lg |'|'Hﬂg'lﬁl! 1ha peide of laarn-
ing @ new skilll Impress your friends! Got & bener jobl Or just

e e R o 5 ot hgve fun
Ledfn Wow you can twrn an ald pail end a
hlnw:al b @ powerful furnace thet can meli write Fur a catalug!
aheminum cans and scrap, pot metal, and Winite lor youw personal copy of Lindsay'a |7

foundry. Pour custom castings! 10°s sasy and ) hgation. You get fast service, reamﬂabla
relatively safe. Cost works of an, maching  peices, and fair dealing. Highest quality bocks.
parts, o flems for sale! Wriite for & catalop  Guarantesd! Send S1.00 US & cEnaﬂa
today! (% 3.00 fodeign airmadl) to cover fast First class |

postage and handing. Send & dollad ahd S8

Rediscover for yoursall. Writs today| DS
i 1] - - - -
LnstTgchgulggvg Lindsay Publications
for e 1=t 6,000 yaws e llsnow vounow.  mm BOX 12-XW BRADLEY IL 60915-0012

and & wiholi ot more! Melting metsl is just ane
of dozens of interasing and usaful shilla youw'l [} Sard @ cataleg! v enciosed 100 US & CAN [$3.00 forespil

brass. We balt one for sbout $10° Uses  Technical Books catalog. This is MOT a hnnlcl "
grocery store charcoal fued. Build a complete club. Buy what you want, when yau want. No | i

learn
Rebgcover bow-tech” cialismanshep that
dind out decades ago. You don’t reed axpen LT

sive toois, Ulse your hands, youd head, low
COSt matariats, and our BRCrals nsioad. You'l
be doingg things you never thought possible!
Send for a cotelog and discover page alted
page of rare “how-to"' publications almost
nevar gaen in bookstores! Rediscover lost
technolpgy!™ Write today

Pour custom castings!

OWN AND DRIVE THE VERY BEST VEHICLES!
FOR AS LOW AS $200!!

CHOOSE FROM CADILLACS. CORVETTES EXTENSIVE INVENTORY
dud’S, VANS PICKUPES AND MORE YU (1]
CAN EVEN HAVE THE LUXURY OF OWNING e L._U_w_fF_IE:E?_ --------

SAILBOATS, SPEEDBOATS. YACHTS. OR
YOLIR VERY OWN PLANE"

BUY THESE CARS. VANS. TRUCKS BOATS
AIRPLANES MOTOR HOMES, DIRECT
FROM THE US GOVERNMENT THESE
ITEMS ARE SEIZED BY THE LS DRUG
EMFORCEMENT AGENCY AND ARE S0OLD
TO THE PUBLIC FOR AS LOW AS $200.00,
THIS IS A GREAT OPPORTUNITY AVAIL-
ABLE IN EVERY STATE.

TO OWN A PRESTIGIOUS PIECE OF PROP-
EATY YOU DO NOT HAVE TO LOSE 5555 ON

T PURCHASE VEHICLES IN ¥YOUR AREA
ORDER ¥YOUR SALES CATALOGS BY
FILLING IN THE COUPON AND AETLURMN
WITH YOUR CHECK OR MONEY ORDER
FOR S10000 (SHIPPING AND HAMDLIMNG
INCLUDED) TO

AUTOMANIA DIST.
66 BROADWAY/BOX 133P
SAUGUS, MA 01906

DEPRECIATION AND HIGH COST OF NAME ___
UPKEEP. IN FACT YO CAN OWN AND i )
EMJOY NICE CARS THEN RESELL THEM ADDAESS
FOR LARGE PROFITS!
CITY
CATALOGS WILL BE SENT PERIODICALLY
SATISFACTION GUARANTEED STATE ZiF

e e




LIFE BEGINS AT MACH 2
(Coitinwed from page 75}

This turned out to be a series of
straing and grunts (the image of consti-
pation was offered), along with slow
exhalations of breath at 3-second inter-
vals. 1 practiced this loudly in the class-
room. | was the only student. I hoped
no one was coming down the corridor,
The lieutenant was saying, “You'll need
to know this out in the real world.”

We moved around the facility. One
room contained a tower-like mechanism
that reminded me of a guillotine, 1t was
an ejection seat simulator—in which [
was strapped, oxygen mask and all. |
pulled a yellow-and-black-striped ring
between my legs and was abruptly
catapulted up a set of rails 30 feet or so.

Much of our time was spent in a huge
swimming pool—a facility which every
naval aviator in the area must visit once
every four years to go through a series
of lectures and survival-at-sea tests.
Classes of 20 pilots are put through the
course every working day. However
glamorons the fighter-pilot, he hardly
fits that conecept in a bathing suit, or
worse, in 16 pounds of water-soaked
flight suit with the water draining out
of the eyelets of hiz flight boots,

Among the reguired drills were
learning that you can actually float
wearing 16 pounds of equipment—
drown-proofing, it's called, a practice
we once referred to as dead man's float,
but which is apparently too graphic a
descriptive for the Navy.

There were other drills. Being towed
through the water and having to dizen-
gage from a parachute harness. Having
a parachute canopy dropped on top of
the swimmer in the water, a curious
summery sail-loft smell of silk, and yet
knowing it’s deadly: If the person un-
derneath eannot extricate himself from
the shrouds and get out from under, the
parachute will softly submerge him.

Dunker and Garbage Pall
The twoe most interesting devices
used in the pool are the 925 Alpha and
the 8U44. Both simulate aireraft fuse-
lages smacking into the water, sub-
merging quickly, and out of which the
pilots must unbuckle themselves and
awim out to the surface. The 9U44,
known poolside as the dunker, seemed
the more terrifying to me. It is a single-
seat cockpit which, when tripped, runs
down a steep pair of tracks into the
pool, hits the water with a great splash,
turns npside down and begins to settle
toward the bottom. Inside, the pilot
must adjust himself to being underwa-
ter, unsnap his Koch fasteners to get
himself out of his harness, and then
swim out. Moviegoers will remember
the dunker as the device which panics
one of the students in the film “An
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Officer And A Gentleman,”

But the other device, the 825 Alpha,
nicknamed the Garbage Pail, caused far
more consternation. Much larger than
the dunker, it seats eight and is sup-
posed to represent the fuselage of a
passenger-carrying plane, in particular
a helicopter. The Garbage Pail is de-
signed to turn upside down in the wa-
ter, which is apparently what helicop-
ters tend to do when they hit the sea.

Onee everyvone is seated and buckled
in, a release mechanism lets the device
go. It hits the surface of the pool and
the green water pours in the open doors
and windows. One has time to take one
last gulp of air and experience the
abrupt shift of the hollow echoing
sounds above water to the eerie gur-
gling world of being underwater.

Herd panic

The pilots are required to take four
trips in the Garbage Pail, the last two
blindfolded to simulate a erash-landing
at night. Sometimes a kind of underwa-
ter herd panic sweeps through those
aboard. They fight each other for the
exits. They clutch at each other, hoping
the other will lead them out of their
confinement. One pilot got himself out
of an overturned Garbage Pail so dis-
combobulated that he stood on the floor
of the pool in his heavy boots with his
arms upraised like an underwater stat-
ue of Rio de Janiero’s Christ the Re-
deemer, signalling that he had simply
given up and would the frogmen please
come by and take him up.

The next day | met Lt. Tim White,
who would be accompanying me out to
the carrier. He promised me an easier
day. We would go through some flight
simulation ih which everything would
work perfectly—no crashes, no air-sea
rescues, no physical hardships.

He took me over to a large building
which houses the Weapons Tactieal
Trainer (WTT). Inside, I waz reminded
of a planetarium. An exact representa-
tion of the F-18 cockpit stands on a
tower in the middle of a great domed
room whose walls are illuminated by a
representation of the sky, horizon and
ground, The whole image, thrown on
the wall by zome kind of multi-lens
camera, moves to the controls in the
cockpit, giving an astonishingly au-
thentic sensation of being high in the
sky. Lt. White described it as “neat—
the neatest thing that has happened to
fighter pilots zince the happy hour.”

The lieutenant settled me into the
cockpit and gave me a quick rundown
on the dials and controls. He showed
me the control stick, a small, gnarled
shillelagh—eovered with the warts of
control buttons. The pilot can do just
about everything without taking his
hand off the control stick—steer, ma-
neuver, fire his weaponry.

We “took off.” Tim showed me how to
do a few maneuvers—the aileron roll,
the wing rall. He said we would do some
of them the next day out in the “real
world.” It was very life-like. The hori-
zon wheeled, The simulated cockpit is
actually made to shudder slightly in the
foree of the g-turna.

I was helped in these maneuvers by
the most advanced bit of technology in
the cockpit—the Head-Up Display.
The transparent screen on the wind-
sereen divectly in front of the pilot is a
faintly luminous display of altitude, air-
speed, Mach numbers, g-forees, com-
pass heading, and so forth.

Also available on the HUD is all the
information the pilot needs to deliver a
weapon, either air-to-air, or air-to-
ground. A simulation of a target, say 20
miles away, shows up on the HUD. The
pilot maneuvers a square-like aiming
reticle over it, locks on, and a command
pops up on the HUI: sHOOT sHooT
EHOOT.

Tim was saying that in the WTT, it
was possible to plot into the system any
kind of airplane in existence and simu-
late a dogfight against it, “You can
program the opponent to fight at vari-
ous levels of their flight capabilities—
right up to the ultimate.”

“What country’s planes give you the
most competition?” I asked.

“Our own planes,” Tim replied.

“What about the Foxbat?” It was the
only Russian plane whose name [ could
remember.

“The F-18'd tear it apart in a second.
Nomatch. The MiG 29 is better, butit's
more challenging fighting our own
planes.”

The real thing

However realistic the interior of the
WTT, it was no mateh for flving in the
“real world” the next day, When I took
control of the F-18 25,000 feet over the
Atlantie, | was astonished at how sensi-
tive the controls were. One slight push
of the stick to one side would drop a
wing abruptly, and I'd look out in alarm
at the blue of the ocean far below, |
spent my first minutes trying to keep
the plane level.

On the HUD display in front of me, 1
tried to match the image of the plane on
the screen and keep it even with the
artificial horizon. My breathing in the
oxygen apparatus became less shallow.

“You're doing fine,” Tim said. “How
about trying your aileron roll™ We had
practiced this in the WTT the evening
before, rolling the plane 364°, wing over
wing.

“Are you sure?” I asked. The pace of
my breathing went up again. “Could we
have a refresher course?

Tim explained once more: “Bring the
stick back until the nose of the plane is
on a 20° incline—you'll see that on the
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HUD—and then put the stick hard over
to the right.”

“I remember.” | eased the plane up
and then, holding my breath, 1 pushed
the stick over. In front of me, the
horizon volled. I felt the plane flutter,
and the strange caress of the g-suit
inflating against my body. When we
were upside-down, I began easing the
stick back. The horizon appeared at a
violent slant and then evened out. We
were flving straight again.

The maneuver had only taken two or
three seconds, 1 produced a couple of
exclamations of awe, then asked Tim if
we could do it again,

We did some more turng, each more
exhilarating than the last. On occasion [
tried to give the airplane back to Tim,
He kept refusing it, showing me his
hands above hiz head.

About an hour out, we spotted the
carrier. It seemed absurdly small—
about the size of a thumbnail viewed at
arm's length. On either side, a couple of
mileg off the Awmerica, were her accom-
panying frigates—thin, dark shapes at
the head of the long white furrows of
their wakes. Tim took over the controls
and we dropped down, We came along
the beam of the carrier and then 2 or 3
miles out we “rolled into the groove"—
as Tim put it—and began coming up on
the carrier, skimming the water. 1

heard Tim say into his radio to the flight
officer on deck: 1 have the ball in
sight.” He was referring to a device on
the stern of the carrier known as the
meatball—the modern-day adaptation
of the L3O officer of the World War 11
flattops who, equipped with a flag in
each hand, brought in the planes or
waved them off,

When Navy jet fighters came into
being, their speeds made it necessary
to find a mechanical system to bring in
the planes. A complex of lenses, the
device shows as a row of green lights
with the meatball in the middle, which
glows amber if the pilot is on the right
glide path, red if he is too low, and so
forth.

The landing speed of the F-18 is
about 130 knots. The carrier is making
a speed of 8 to 10 knots into the wind,
which cuts the air speed relative to the
carrier’s surface to around 100 knots.
Tim epaxed in the F-18 as if he were
settling an elderly person into a chair.

There are five arresting wires (or
traps) on the deck. The preferable wire
and the one the pilots aim to eateh with
their hooks i= the third, halfway up the
length of the carrier. Not to have the
hook catch hold at all, or to bounce
heyond or short of the wires, is a touch-
and-go practice in humiliation known as
“holting”"—requiring that the pilot give

it full throttle and get off the deck to go
around again. It is not a pleasant expe-
rience. One of the more vivid descrip-
tions [ heard of the shock of bolting is
that the sensation is like sitting down
on a toilet bowl, not realizing the seat
has been lifted.

Tim had no such trouble. We hit the
third wire and [ felt the enormous
backthrust of the retaining wire keep-
ing us from going over the bow of the
carrier just vards away. Tim must have
heard my grunt of relief.

“They tell me the admiral wants Lo
see yvou,"” he said. “When you get back,
we're off. You'll like the steam catapult.
I'll take you straight up. You'll be able
to look back down over your shoulder
and see the carrier directly beneath.”

We were on the bridge—small and
erowded—looking out over the sea. |
told the admiral what an extraordinary
experience it had been. He asked me
which service I would be rooting for in
the Army-Navy game coming up in a
couple of weeks. I looked at his officers.
Some of them were wearing baseball-
type caps, 1 said [ would be rooting for
Navv—a somewhat startling revela-
tion, even to myself. [ am an ex-Army
man—a tank-driver at one point. But it
cccurred to me later that 1 had truly
meant what 1 had said. At least for a
VEAr or so. ™

CRAFT PROJECTOR ENLARGES
Pictures, Patterns, Drawings

ONLY EVEN 3 DIMENSIONAL OBJECTS
16% .« UP TO 25X’s ORIGINAL SIZE!
l‘ 2
N\

NOW ANYONE CAN EASILY PROJECT
SHARP, CLEAR IMAGES ONTO

ALMOST ANYTHING: WALL, SCREEN,
WO0D, PAPER, FABRIC, ETC.

This BRAMD-MEW EPISCOPE PROJECTOR projects
directly from snapshots, books, even solid ob-
jects like coins, mineral specimens, etc. Fine
reflector and mirror system, Hi-intensity Em} c
tion lens that enlarges images up to 16 feet
square! Rugged two-tone body and base with
coaling vents and “on-off” switch.

IDEAL FOR WOOD WORK, ARTS

; . 4500A—Episcope Prajector .............$16.95
CRAFTS, NEEDLEPOINTING, ETC.  EXTRA BULBS FOR YOUR PROJECTOR ONLY .. $2.90
POWERFUL REPEATER FIRES 20 BB'S WITHOUT

RELOADING

Air Pistol &

Exciting to handle . . . all the heft and balance of
a real 45 Aothentic "cock and slide” pump
action. Powerful! Fires .177 Peliets at a muzzle
velocity of 170 Feet Per Second. Clip halds up

to 20 BB's. Fires Darts and .177 Pellets also.
Economical — no CO2 cartridges required. A 52495 Not Sold
thritling pistol for both target and varmit chasing. Ta Minors

2 Safety Catches. Weighs a hefty 1 Ib-8oz Maxi-
mum Range 150 Yards, Mot sold in NY. or N.J.

No CO2 Cartridges Required
Mo, 2270—Marksman Pistol ........................524.85
Mo. 2099—8Box of 400 BB's ... 98

3% SHOOTS DARTS
N 2104—Bu of 12 bt 0 Pellets .3 228 AND PELLETS TOO!

"DONKEY'" WEATHERVANE

AS THE WIND
BLOWS . . . DONKEY
“KICKS" FARMER
IN THE PANTS

REAL ACTION! As the wind blows, the little donkey
rears up and Kicks the farmer in the pants. Color-
ful, non-stop action even with the slightest breere.
These folksy “whirl-a-gigs” have been crafted from
weatherproof materials and they will delight you
and the neighbors for years and years. Measures
11%" long.

a. 8123—Donkey Weathervane ................... 56.96

Send Order To: FOSTER-TRENT, INC., DEPT.522-D
2345 BOSTON POST RD., LARCHMONT, N.. 10538]
Include $1.90 Postage & Handling.

puan] size DESCRIFTION] PRICE

SHIFFING & HANDLING 1
H.Y. Retidents Musl Add Sales Tax
Total Enclosed

PHONE SERVICE FOR VISA & MASTERCARD
Call: (314) 834-7370 Butween 9:30-4:30 Eastern TIME |
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LEARN TV/VCR
REPAIR

N 0w youl Can train at homa i spare time lor 3 maney-making
career as 3 TVWWER Repair Specialel Mo prévious Expen-
ence necessary. No need B qust your job or schoal Everything
15 euplained in easy-1o-undersland lnguage wih pienty of driw-
ings. diagrams and phodos. We show you how 10 broubieshoot
and repanr video-cassetle recorders and TV 815, hor 1o handie
howse calls and shep repairs lor Amost any make of Tekension or
WCR. Tools are included with your COWrse S0 you Can ger
“hands-on” practice as you foliow your essons shép by Skep
Send for tree facts about the excibng oppor tunites i TVVCE
Repair and hrd out how you r.an 1-1=r'| mII-tmﬂ mony n I:hls
real carest MAIL ©

, 's::uﬂmi'u'nlwn nmm m PBO36
\ascy iw) Spranton, Pennsyhania 18515

Piease send me full informatean and color beochure on how | can
l!e.arn TWWECR Repair at hoeme i my spare fime. | understand

I there ts np obligabon and no salesman will veit me
Hame

| ageress

I City State Zip -
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DRAINS CLOGGED?
BLOW THEM OUT WITH THE

PANGO PLUNGER "™
Don't risk damaging yow
plumbing with sirong cormo-
sives, and stop using messy
snakes. Just pump & into
the "'Pango Plunger' "™ place #
adaptor fitting over dran (3
adaptors furnished) pull tng-
ger and a blast of air will clear
most blockages. Made o
lough non mrrndmu nlasllc
We guarantes your satisfac
fion
PANGO PLUNGER "
BOX 308

O

$19.95 + $3.00

CANFIELD, DH 48406  woesy proin on ciatn HaNDURG
L .

CALL TOLL FREE —

| | —

1-800-T72-1234
24 HRS. - 7 DAYS A WEEK

| by g

“Success is endurance for one moment more.”

How you can achieve personal success
with a remarkable new opportunity

Your personal success depends upon how
you use four factors.
L. An opportunity which offers you a

high goal
2. Your insistent desire to achieve that goal
3. Your confident expectation of success
4. Your persistent will 1o reach the goal

We will send you free details of a
remarkable new opportunity for success,
if you phone 1-800-824-5092,

Catalytic Converters Reduce

Exhaust Emissions

More than BO million vehicles in the USA
have catalytic converters in the exhaust
system. Each year over 10 million new
vehicles with converters are sold. Catalytic
converters contain small amounts of
precious metals, Texasqulf Minerals &
Metals operates a plant in Alabama to
recover precious metals from converters.

Catalytic Converters
Are Being Thrown Away

Every year over 7 million vehicles are
dismantled and scrapped. Thousands of
faulty converters are replaced in muffler
shops and auto repair shops. Only L5
million converters are collected for
recycling. There are millions of converters
thrown away or shredded with junked
vehicles. Collecting these converters is

your opporiunity.

You Can Make Money

Collecting Converters

Set your goal now, You can earn $1,000
per week. You can start collecting converters
today by visiting all the muffler shops, aulo

repalr shops, dealer workshops and aulo
wrechker yards in your area. You should buy
scrap converters for $5 - $5each. When you
have collected 100 to 5300 converters, calla
Major Collector and sell them for cash with
pickup at your door. You should make a
profit of $1.50-52,00 for each converter
when you sell lo a Major Collector,

We send you a list of

Major Collectors

Fhone 1-800-824-5092 and we will send
you maore details ahout converters and a list
of names and phone numbers of Major
Collectors who buy and pick up converters
nationwide. The Major Collectors remove
the catalyst from the converters and sell it
to us in 15 ton lots. Major Collectors don't
have time lo pickup 10to 20 converters at
individual muffler shops and wrecker yards.
This is your opportunity.

What do | need to

Get Started?

Setyour goal at 500 convertersa week —
§ 1,000 per week profit. Use Yellow Pages to
locate possible suppliers, It will take three
or four visits to possible suppliers before
they believe you will collect converters
regularly. Start visiting in your spare time,
after work, at weekends or on days off. Your
persistence will pay off and you will develop
a strong collection route. You will find the
Major Collectors want to help you grow
because it helps them to grow too.

You will need some capital, but it will grow
as you grow. And you will need a vehicle,
preferably a pickup. Then it comes back
to the four factors of personal success
mentioned above. .. and you.

@ Texasgulf Minerals & Metals i

1610 Frank Akers Road ® Anniston, Alabama 38201

(205) 831-8300

1-800-824-5092

SURFBUSTERS
(Comntinued from page 86)

tentially poop the boat and roll it with-
out giving him time to react with the
helm, another reason he prefers to
quarter through following seas at an
oblique angle,

Likewise, he'll use the power of the
swells to help him maneuver, When
moving from a down-surf position 180°
to a position pointing directly up-surf,
he'll time his turn so that the 44 is on
the up slope of a comber that’s about to
break. Breaking surf at the top of the
wave can then be used to foree the stern
around, allowing a 180° pivot virtually
within the 44's own length.

Throttle work becomes important
when vou're taking the surf bow on—
again, surf that can be two or three
times higher than the boat itself. Taylor
powers up the face of a comber, then
pullz back on the juice at the crest to
prevent too much of the beal from
exiting the water. Even with this easy-
does-it approach, half the 44, some-
times three-quarters, departs the sur-
face of the water and slams down the
opposite side. Failure to reduce power
at the crest could literally launch the
boat into the air,

Beached-boat retraction

Graduation day comes after students
successfully complete what's known as
a “beached-boat retraction,” where a
small open boat is cast off and allowed
to elatter through the foam onto the
beach at the end of the jetty.

The Coasties come away with an
ability to size up dangerous situations
and the instinets to aveid or at least
alleviate the veritable cascade of haz-
ards the sea can deliver.

“When you first put in through the
surf, it can scare you to death,” says
Boatswain's Mate Second Class Ted
Horton of Newport, Oregon. “But you
have to learn what the boat can do.”

It can do a lot, acknowledges MLES
staffer Leon Hummel, who lived
through one knockdown that caused
§11,000 damage one afternoon,

“I knew the wave coming after us
was way too big, and it wasn't a good
feeling. And when it hit, you could feel
the pressure mounting on the boat. 1
knew it was going to be a bad one,
particularly when the water came up to
my shoulders and the windshield blew
out. All that glass hit the coxswain in
the face and cut him guite badly. But he
still brought the 44 back home."

It's a mental game in an environment
of harsh, phyzical violence—yet incred-
ible beauty. You find a heightened real-
ity as rolling mountains of wind-swept
water tower high above you.

“It's seary,” one Coast Guard student
concedes, “but it's also a lot of fun." PM
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GO IN SNOW
(Continwed from page 821

of the reason for the Quattro's mediocre
fuel economy. The Audi does have one
feature that we wish was on every car
.. . ABS brakes. Especially in slippery
conditions, ABS provides a dramatic
improvement in control and braking
distance.

The Audiis impressive, but not fun—
a Teutonic Buick. It seems like a pon-
derous, complicated, expensive answer
to a simple question, a question that the
Japanese have answered effortlessly.
It"s a narrow-focus car, as limited in its
way as a Porsche 911 Turbo or a Jeep
CJ. The small group to whom it appeals
will think it's the best car ever built,
but most people won't understand it.

Dodge Colt Vista 4 <4

Interesting car, this, Throw away all
your preconceptions of what a car
should be, and appreciate the Vista for
what it can do, not what it looks like.
The Vista is essentially a Mitsubishi
Mirage chassis—a 2.0-liter front-
wheel-drive economy car—fitted witha
driveshaft running to the rear wheels
and hidden beneath a van-like body
with tons of interior space.

Inside, there are seats for seven close
friends, reached through conventional
front-hinged doors rather than the slid-
ing doors of a van, Aceess is terrifie,
making the Vista one of the most versa-
tile vehicles on the market. If vou can't
fit it into the Vista, it probably isn't
worth carryving home,

Unbelievably, the Vista is even great
fun to drive. The shift in and out of 4-
wheel drive is imperceptible, the regu-
lar shifter is preat, the steering is light
and precise. The handling is truly excel-
lent, and the front-to-rear balance
made this the most secure 4x4 in the
group on shippery surfaces. Under that
boxy body is a very competent chassis,

The Mitsubishi engine iz one of those
easyv-revving, fun-to-use reminders of
Japanese motoreyeles. The Vista is cer-
tainly not quick, but it feels zippy,
which i= sometimes more important,
The fuel economy iz also extremely
good, second in thiz group behind the
Tercel, and the straightforward me-
chanies should be easy to maintain,

The driving position is as bus-like as
vou'd expect, but one quickly adapts.
The velour seats were praised for great
lumbar support and good lateral sup-
port, while the ergonomics of the con-
trols are excellent. There are a number
of map pockets, drink holders and other
handy conveniences. The biggest flaw
we found was obviously inexpensive
materials used throughout the interior,
ezpecially on the door panels,

In our overall rankings, the Vista
nearly tied the Audi Quattro, and some
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testers preferred it to the Toyota, as
well. Certainly, this is the most versa-
tile vehicle in the group, We even went
off-roading with the Vista at no detri-
ment to it or ourselves. This car came
s # nice surprise because it looks too
stodgy to be this much fun.

Nissan Stanza
Wagon 4 x4

While the Colt Vista turned out to be
better than we expected, the Stanza
was mildly disappointing. The concept
is similar to the Vista: a boxy van-like
bady on the chassis of a front-wheel-
drive economy car, with the added
benefit of 4-wheel drive. The concept is
obviously valid, but flawed in Nissan's
execution. The Stanza is prettier than
the Vista, but not as competent.

Unlike any other van, the Stanza has
sliding doors on both sides, plus pillar-
less eonstruction between the front and
rear doors. With all five doors open, the
Stanza iz virtually sideless and back-
less, It's the easiest vehicle to load this
side of a flatbed truck. Our only hesita-
tion i= over zafety. The extremely open
nature of the BStanza’s construction
seems like it might not handle side
impacts or rollovers as well az more
conventicnal wagons.

The exterior and interior of the Stan-
za are both pleasantly styled and quite
straightforward. The front seats are
van-like captain’s chairs complete with
arm restg, and the quality is good
throughout. All the controls are easy to
use, and the high driving position is
both comfortable and commanding, Me-
chanically, the Stanza is not so satisfac-
tory. The handling is quite wobbly, and
the car always feels tall and tippy. The
engine iz rough and buzzy at every
speed, and interior noise levels are
annoyingly  high.  Unfortunately,
there's no compensating surfeit of
horsepower. All in all, the Stanza is
okay, but hardly our favorite 4 <4 wag-
on. It needs a more sophisticated sos-
pension, more horsepower and upgrad-
ed interior to hang in there with the
competition,

AMC Eagle

The Eagle iz in a tough position. It's
the only pure passenger car that AMC
atill builds—if you don’t count Renaults
assembled in Kenosha—and it's border-
ing on being an antigque. This is basical-
ly a 15-year-old AMC Hornet fitted
with an excellent 4-wheel-drive system
that has to be considered state-of-the-
art even in 1986. It's a curious combina-
tion that does remarkably well in some
areas, but fallz down in others,

In performance, the Eagle does just
fine. The old 4.2-liter AMC inline-6 is
one of those long-stroke workhorses
that's quiet, dependable and long-last-

(Flease turn to page 155)

At Just 20 Ibs,
What It Will Do L

If your garden is less than an acre,
you need abig, expensivetilierlikeyou
nead rabbits. What you need is one
small, precisionmachinathat candoa
variety of jobs inthe garden and
around the yard ... quickly, easily,
neatly and economically.

The exciting Mantis Tiller/Cultivator
is changing the way Americans
garden. It weighs just 20 pounds so
anyonecan useit ltstarts with a
flick of the wrisl... cuts through
tough soils....turns on a dime. .,
weeds in and around plants, between
narrow rows and along fencelines. ..
andruns all day on a gallen of gas!
What's more, with its inexpensive
attachments, it quickly becomesa
furrowaer, lawn garalor or de-thatchar,
a power edger, or a hedge trimmer!

3-Week In-Your-Garden Trial

Best of all, you can try the Mantis —
risk-free’If you don't love it, simply
return it for a full refund, including
shipping!

Mantis' tines are warranted for life
against ever breaking and its engine
has a lifetime Replacement Agreament!

Why spend another season without
the little tiller that's changing the way
Americans garden?

"MMC 1988
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Mantis Manufacturing Co,

1458 County Lina Rd., Dept. 836
) Huntingdon Valley, PA 19006 |
- 0O Flease send me information on the

revoiutsonary Mantis Tiller Cultivator
l and the 3-WEEK TRIAL I
I Name —T I
Address

I City l

Zip
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COMMODORE 64
COMPUTER

{Order Mow)

*139°°

* C128 Disks 79" ea.*

* Paperback Writer 64 539.95

* 10" Comstar 10X Printer $148.00
#1Y"' Color Monitor $159.95

CALL BEFORE YOU ORDER
COMMODORE 84 COMPUTER $139.95
the SPECIAL SOFTWARE DASCOUNT COUPOM we pack

savings applied, your ned computer cost is 539 9511

* €128 DOUBLE SIDED DISKS T9° EA.
Get these 5'." Double Sided Floppy Dishs specialiy
desigred for the Commodore 128 Computer (1571 Disk
Driva| 100% Certified Lifetime Warronty.
Aviosmsatic Lin 'I:Il-ﬂnmg Laner included. | Bow of 10
§9.90 (%9 ea.] 5 Bowes of 10 - 54450 (B9 eo.). 1D
Bowes af 10 §79.00(79 wa.|.

13" COLOR MONITOR $159.95
You pay only §159.95 when you order thas 13" COLOR
MONITOR. LESS the volue of the SPECIAL SOFTWARE
DISCOUNT COUPON we pock with your monior that
ollows you lo sove over 5730 off software sole
prices! | With only $100 of sawings applied your nel
color monitor cosf is only 559 %5, {16 Colors).

Premium Quality 120-140 CPS

Comstar 10X Printer $148.00
The COMETAR 10X gives you a 10" corrioge. 120-140
CP5 % x % dot matric with double strike capobility for
18 = 18 dot matrix (near lefter gquality], high resolutbon
[:5]] imogq (1) = Vdd dol mabrix) undarlunmg_ bach
spacing, lett ond right morgin sefting  trye lower
decenders with super and subscripts. prints slandord
itglic. block grophscs ond special characters. 11 gives
you print gualily ond features lound on printers
costing twice o8 muchl! (Centronics Porallel
Interfoce] List $399 00 Sale $148.00.

45L0T EXPANDER & 80 COLUMM BOARD $49.95
How you program B0 COLUMMS on the screen al one
{ime ! Converis your Commodore &4 1o B0 COLUMNS
when you plug in the 30 COLUMN EXPANSION
BOARD! ! PLUS 4 sior axponder! Limited Quantities
Sale 149,95, fnupnn 53 95

3 COLUMNS IN COLOR
PAPERBACK WRITER &4 WORD PROCESSOR $39.93

This PAPERBACK WRITER 64 WORD PROCESSOR is the
finest owoilable for the COMMODORE 64 computer!
The ULTIMATE FOR PROFESSIONAL Word Processing
DHSPLAYS &0 or B0 COLUMMS N COLOR or biock ond
white! Simple 1o operate. powerlul texi editing
complete cursor and wnsert delete key controls line
ond  porograph  insertion.  auviematic  delefion
caniering. margn seifings and owlput fo all printers!
List $99.00. SALE $39.95. Coupon $29.95.

* LOWEST PRICES * 15 DAY FREE TRIAL

You poy only 511995 when you order the powerful
Bak COMMODORE 44 COMPUTER! LESS the value of

with your computer thot allows you to SAVE OVER
§350 ofl software sole prices!! With only 5100 of

*BESTSERVICE INU.5.A. » ONEDAY EXPRESS MAIL

14" Hi-Res

Plus Separated Composite Video

Perfect for B0 column use on the C128
plus includes green screen optien
and all controls accessed from the
front of the monitor.

SALE $2s 995

Plus $14.50 5&H
SPECIAL SOFTWARE COUPON

We pock o SPECIAL SOFTWARE DISCOUNT
COUPON with every COMMODORE b
COMPUTER, DISK DRIVE, PRINTER, or
MOMNITOR we elll This covpon allows you
to SAVE OVER 5250 OFF SALE PRICESH

[Examples)
PROFESSIONAL SOFTWARE
COMMODORE 64

Home List Sale Coupsn
Poparbock Wiriter &4 §99.00 §39.93 11995
Pagerback Databous 44 5000 3493 852405
Poperbock Dictionary 52495 §14.9% 51000
The Prini Shap $44.95 52793 she 98
Hoiley's Froject 39,95 47595 81495
Fracticale (spreod shast)  §59.9%  §1%.93  £14.98
Voice Commond Module TP 3995 53495
Mina Priroes in Amber $32.9% $24.9% g1 .95
Super Bowl Sundaoy $I0.00 31993 §IT.I
Flip & File Digh Filgr $24.95 $14.95 §12.95
Pro Joyutick $19.95 $12.9% 510,00
Computer Core Kif $44.95 §29.95 F24.93
it Corvmr $B95 §&9% § 480
File Writar |by

Cadewriber] $39.95 $29 9% S495
Céd Troubleshoot &

Rmpalr Crsde F298 51593 51798
Fimgncial Plannes —-

Syluia Pt $59.95 13898 g35.0%

(Soe aver 100 coupon items in our catalog)
Write or call for
Sampla SPECIAL SOFTWARE COUPONI

ATTENTION
Computer Clubs

We Offer Big Volume Discounts
CALL TODAY!

PROTECTO WARRAMNTY
All Protects s products carry o minimem 9% doy wartranty,
IF @nyrhing lails within 90 doys from the date ol purchase
sirmply send your product 1o us wio United Porcel Service
prepoid. We will IMMEMATELY send you o replocement ot
no charge via United Parcel Service prepoid. This warranty
proves onte again tha! We Lowe Our Custamers.

PHOMNE ORDERS
Ba.m.-Bp.m. C.57T. Weehdays
Ta.m. - 12 noon C.5.T. Saturdays

C128 COMMODORE

Monitor COMPUTER

(Order Now)

*s 2
With $59.93 Timeworks Wordwriter
Wordprocessor savings applisd
* 340K 1571 Disk Drive $259.00
* Volce Synthesizer $39.95

12" Amber Monitor $79.95

PRICES MAY BE LOWER

05

{SEE BELOW)

* €128 COMMODORE COMPUTER $789.00

You pay only 5289.00 for the C126 computer and we
include the C128 Wardwriter Wurdprn:l:sgr Ir,l
Timaworks (Soke 559.93). Thus, your net cost bor the
CH28 computer is only $379.05.

List 5349 .00, SALE $20%.00.

30K 1571 COMMODORE DISK DRIVE $250.00
Double Sided. Single Disk Drive lor €128 ollows you
fo use C-178 mode plus CPM mode. 17 times lodter
than 1541, plus runs all 1541 ferman.

List £345.00. Sale $259.00.

SUPER AUTO DIAL MODEM $39.95

Eosy to use. Just plug inte your Commodore b4
compuler and you're ready to fransmit ond receive
messoges. Easier o vse than dialing your telephans.
just push one key on your computer! Includes
exclusive eosy to use progrom for up dnd down
laading o prinier and disk drives. Best In ULE.A.

List 599.00. SALE $39.938. Coupon $24 95

VOICE SYNTHESIZER 539.95
For Commadore-64 computers. Just plug it in ond you
con progrom words ond sentences. adjust volume and
pitch make h;l|lu'ng adventure gomes sound oclin
games and customired talkiss? ! PLUS [519.?5 valee)
TEXT TO SPEECH program included FREE. just type o
word ond hear your computer talk — ADD SOUND TO
“TORK”. SCOTT ADAMS AND OTHER ADVENTURE
GAMES! ! [Dhsk or tope. | List $59.00. SALE 339.93

17" MAGNAVOX (NAP) 80 COLUMN
MOMITOR WITH SOUMND 579.95

Super High Resclution green screen moniter. B0
columns = 24 hines. easy to read. plus speaker lod
oudio sound included. Fantastic walue List $129.00
Sale M08, ((128 coble $19.95 Céd, Atan coble
£9.95)

PRINTER/TY PEWRITER COMBIMNATION 5119.95
“IUET Superb lgties qunlhr,l {lulil,l wehipel
printer typewriier combingtion. Twa moechines in pne

just o flick of the switch. 17 extra lorge corrioge,
typewriter keyboard, oulomatic margin confrel and
relocate key. drop in cossette cibbon! (%0 day
worranty] centronics parallel o RSX32 servial port buill
in {Specify). List 534900 SALESTT0.95.  (Ltd. Qiy.)

14" RGE & COMPOSITE COLOR MONITOR 3259.93
Must be wsed 1o get B0 columns in color with 80
column computers (C138 - BM - Apple) [RGB Cable
$19.95) Add $14.50 shipping.

List 3399 00, SALE 325993,

*§8 DAY FREE REPLACEMENT WARRANTY
* OVER 500 PROGRAMS * FREE CATALOGS

Add $10.00 for shipping hondling ond insurance. Illinois residents
pleose odd 6'4% tox. Add $30.00 for CANADA. PUERTO RICO,
HAWAL ALASKA. APO-FPO ordars, Conadian arders must be in U5,
daollars,. WE DO NOT EXPORT TO OTHER COWUNTRIES, EXCEPT
CANADA. Enclose Coshier Check, Money Order or Personal Check
Allew 14 days for delivery. 2 ro 7 days for phone orders, 1 doy express
miil! Prices & Availobility subject 1o change without notica.

VISA — MASTER CARD — C.O.D. He. C.0.0. is Canada, APD-FPO

PROTECTO

We Love Our Customers
Box 350, Barrington, lllinais 60010

312/382-5244 to order




Commodore Software Sale

ORDER TODAY!

Accolade
5950 HARDBALL 1 T £29.95 L21B8.95
5957 LAW OF THE WEST 1] 18.95
5954 FRGHT MIGHT (D] 16.95
5956 P51 5 TRADING CO. (O} . . i3 18.95
5958 THE DAM BUSTERS (D) .. .. ... . _ 1B.95
Activision
0757 RIVER RAID (D) £39 9% 518.9%
0741 PITFALL Il — LOST CAVERNS (D] 3995 18.95
DR00 SPACE SHUTTLEID) ... _..... 795 18.95
0932 OM FIELD FOOTBALL (D). ... ... 3995 1895
0934 OM COURT TEMNMIS (D). ... ... .39.95 18.95
0%40 GHOSTBUSTERS (D] . I3 e85 2295
J580 GREAT AMERICAMN RD HA{_'E [D!- 995 70.95
[ | IS8T MASTER OF THE LAMPS (D) ... .. 2995 20.%5
3584 COUNTDROWN  SHUTDOWN Im (2995 2095
J5BE MINDSHADOW (D) . 995 3095
3590 STAR LEAGUE ELASEEAL[ D] .... 2995 2095
3592 ALCAZAR D). ........ L. 29.95 2095
5196 LITTLE PEOPLE PROJECT (D) .. ... 3495 2495
5198 FAST TRACKS (D] ., .. ceel 3495 2098
Broderbund
%00 MASK OF THE SUN (D) ...... .!39.95 £331.95
901 OPERATION WHIRLWIND (D)., . .39.95 2295
2903 LODE RUNMER (D] . 495 1995
J904 THE CASTLES OF DR, CREEF ID. 2995 1895
2904 WHISTLERS BROTHER (D) L.29.9% 1895
3039 STEALTH (D) ... o0ooennonniins 995 21.9%
3041 RAID OM BUNGELING BAY (D] .. 29.95 1850
7005 KARATEKA (D) .. ...... ... ... 7995 23195
| 3038 CHARMPION LODE RUNNER [D} 34,95 4. 95
5158 BAMKE STREET WRITER o} 4995 37 95
5330 BAMK STREET SPELLER (D) ... . . 49.95 3295
5337 BAMNK STREET FILER (D) ... ... .. 49.%% 3295
5334 BANK STREET MAILER (D) .. .. .. 49.9% 3295
Datasoft
203% BRUCE LEE (D) .. .. .. . 534,95 %18.95
J026 PAC-MAN (D] .. ... 23495 18.00
IT MIGHTY CONAN I'U] L3495 18.00
307 MR DO (D), i . 34.9% 15.9%
WP MGOUGID) . ... ... .. . _..34.95 1895
3032 POLE ?G-SIFI-DN D} ... L. 3495 1895
5216 ALTERMATE REALITY . a5 15095
5218 THE GOOMIES (D) i 79.95 1895
5270 TORRO (D], Fidi i 9.9% 1895
Electronic Arts
HIO DA, JE LARRY BIRD D). , . J$39.95 §23.95
3832 FINANCIAL COOKBOOK (D) 3995 795
3B34 MAIL DRDER MOMSTERS (D) 34,95 27.9%
3840 THE SEVEN CITIES OF GOLD (D], 79.95 23,95
3847 SKY FOX (D) . 7995 7195
5176 CARRIERS AT WAR (D], . . 42.9% 3795
5178 REARCH FOR THE STARS 1 (D) . .'l? 95 IB.9%
SIB0 HEART OF AFRICA (D). .. 79.95 2395
SIBT MOYVIE MAKER (D], .... .F995 23,95
5184 EURGPE ABLAZE (D} T 42,95 2495
STRE MLULE (DY ey i i 19.95 16,95
S1ER MURDER ON TINDERMEUF [D) 19.9% 16.9%
SI90 MUSIC COMSTRUCTION SET (D] .. 19.9% 14695
5192 PIMBALL COMSTRUCTION SET (D) 19.95 1695
5194 RACING CONSTRUCTION SET (D) 29.95 2295
Epyx
0337 WORLD'S GREAT FOOTBALL (D) $39.95 $23.95
DI WINTER GAMES (D). ... .. .. 3995 2095
DII9 THE EIDOLON (D) ..., .. au 95 2095
0340 KOROMIS RIFT D:| _________ 395 2095
0350 JET COMBAT SUAULATION (D) ... 39,95 2095
0364 SUMMER OLYMPIC GAMES (D) .. 39.95 18.95
0365 WORLD'S GREAT BASEBALL (D), 3495 2095
0387 SUMMER OLYMPIC GAMES I1{D) . 39.95 2095
OO PMTETOP D) .. v vvnninnes 3995 22.9%
2046 IMPOSSIBLE MISSION (D) ... ... 3495 1695
2064 ROBOTS OF DAWN (D] ... .. .. L3995 15,95
070 BARBIE (D) .. .ooovnanisiinnan 39.95 18.95
TAGN JOEDY . ooeiviinnianns 39.95 1895
2085 BREAKDAMCE (D) ............. 3995 14695
25 SCRABBLE (D) ... .............. 39.95 2495
004 CHIPWITS (D). ... ............. 3495 1595
3005 BALLBLAZER (D). .......... 7995 2495
3006 RESCUE ON FRACTALUS! (D) ... 29.95 2095

Name _
Address
City State Zip
Visa/Mastercard No. == =
Exp.Date _____ Phore{_______)_
(T) Tope, (C) Cartridge, (D) Disk.
Phone Orders
Strategic Simulations, Inc. c A LL stoscs.r.-mrF
S ROFI19BS (DY . ... ... L. ... $34.95 $20.95
799 COMBAT LEADER (D). . .. . 3995 2395 3 l 2.382.52‘4
2997 GEQPOLITHIUE (D] 395 24.95
R BALTIC 1985 (D). .. ... ......... 3498 2095
3008 RINGSIDE SEAT (D) .......... L39.95 2395
mau mié:ﬂosngc HAE.HMCE (D) ... .3995 2395
10 IMPERILUM GALACTUM (D). ., 3995 2395
011 CARTELS AND CUTTHROATS (D) . 39.95 2195 EDUCATION
J017 RAILS WEST (D). . .. 3995 2695
3013 TIGERS IN THE SNOW (D) ‘095 3398 American Educational Computer
014 PROFESSIONAL TOUR GOLF (m a9 95 3395 L. 2487 ELEM. SCIENCE FACTS (D). .. .. 529.95 $14.95
3015 50 MISSION CRUSH (D) .. ... ....39.95 21.95 L2492 VOCABULARY WORD BUILD (D], . 2995 1493
2014 PRESIDENT ELECT iD} .. .. .. LA9 95 231.9% 2453 GRAMMAR WORD SKILLS [D}. .. . 2995 1495
3017 BROADSIDES (D) ... .. ........: 3995 2495 24%4 WORLD GEOGRAPHY FACTS (D). 2%.%5 1495
3018 COMPUTER GUARTERBACK (D). 3995 2495 2495 SPAMISH VOCAB. SKILLS (D) ... . 2995 1493
3020 COMPUTER AMBUSH (D). ... . ... 5995 3795 2496 FREMCH VOCAB, SKILLS (D) ..., . 29.95 14.95
3021 COMPUTER BASEBALL (D) ... ... 39.95 7395 ;g; rglh?g?gfﬂé?g i i .g-:; :::ﬁ-’*
A030 KMIGHTS IM THE DESERT (D) .. ... 39.95 7135 5. . o9, .
071 FIELD OWF FIR : 9 95 2499 BIOLOGY FACTS (D) .. ......... 2995 1495
QR FREE) AT 2519 U.5. GEOGRAPHY FACTS (D) ... 29.95 14.95
Suncom 2520 U5, Gavznumtm FACTS :D] LLa9N5 . 14.95
76 PARTY QUIZ (D) .. .. ...... $49.95 §14.95 2520 AEC SPELLING (D) _........... 24.95
38R0 GEMERAL EDITION (D} .. .. 3995 1495 3745 PHONICS (D). ... g
3857 GEMERAL EDITION 11 .39.95 1495 3747 LEARN TO READ (D) .. : 24,
ggg; E;EEEIEHI&HTI& n] g:; 1.:; 3749 READING COMPREMSION (D) .,.39.95 2495
T 1 Faaa k 4,
3888 BIBLE EDITION (D) ... ... 3995 1495 | Deslgnware
0824 GRAMMAR EXAMINER IDI L539.95 495
0828 SPELLAKAZAM (D) - L, 2495 1995
D832 STATES & TRA|TS [DJ PR N L]
0835 SPELLICOPTER (D). .. ... .. L3985 s
BUSINESS 0B40 CREATURE CREATOR (O] ... .. 3495 1995
DE-H TRAP-A-ZOWD (D) ...... : ..... 39.:5 35::
2518 THE BODY TRAMSPAREMT (D) ... . 4495 327,
Codewriter T 2517 EUROPEAN NATIONS &
0129 FILEWRITER (D] 539.%5 509 95 LOCATHONS (D) .. K L4495 2795
07084 REPORTWRITER (D) ............ 9% 1965 2062 MATH MAZE ED':I ..... 3985 2655
0707 ADVEMTUREWRITER (D) ... ... 4995 1995 5100 ALGEBRA 1 (D) ...._........... 3995 2858
o708 ELF (D). R K L] 5102 REMEMBER (D) . .. 69.98 49.9%
070% DIALOG [Dj ........ L4995 1995 5104 WEBSTER S MUMBERS |p:. L. 3988 Tmes
OTB4 MEMUWRITER (D] . ... . co.. 3995 1995 5105 SPELLING & READ PRIMER (D] . . 3995 24.95
7450 SPEEDWRITER (D) . . 4995 1995 5106 ALGEBRA 2 (D). . . 1995 7895
7551 HOME INTEGRATOR (D] .. L 2995 1995 5107 ALGEBRA 3 (D} ; 1995 7995
Softcync Mindscape
5930 ACCOUNTANT, INC. [D) .. ... $99.95 36495 | 5108 KEYBOARD CADET (D)........ e 2595
5932 PERSOMAL ACCOUNTANT (D) ... 2495 26,95 5110 BANK STREET MUSIC wnnﬂr (D].3995 7595
5934 MODEL DIET (D} : 995 7395 5112 CROSSWORD MAGIC (D) . L4995 19.95
59346 TRIO (D). . ... .. 4995 4595 1 5114 THE PERFECT SCORE (D) | B9.98 4595
5938 KID PRO QUO (D), 995 13198 T 118 COLORME . RAINBOW BRITE [|'.'|| 3495 1895
5940 DESK MAMAGER (D] ., .., . Re5 8.9 5118 THE HALLEY PROJECT (D) .. .... . 2995 2595
5120 INDIANA JOMES 1IN THE
Timeworks _ LOST KINGDOM (D). 79.95 18.95
0176 INVENTORY MANAGE (D) ... 54995 $38.95 5173 BAMNK STREET STORYBOOK (D) .. 3995 2595
0160 ACCOUMNTS. RECEIVABLE 5910 THE DOLPHIN'S RUNE (D} ....... 95 18.9%
INVOICING (D) ....... i &9.00 3895 5912 THE LUSCHER PROFILE (D). ... ... 05 2595
D187 ACCOUNTS F.-'-'l'AHLE | 5914 QUAKE MINUS ONE (D) ., .... 995 1895
CHECKWRITING (D) .. .. .......... LS00 3895 [ 5916 THE LORDS OF MIDNIGHT (D], ... 29.95 18,95
0184 PAYROLL MAMNAGEMENT (D). ., . 69.00 3895 Tl S8 SHADOWFIRE (D). .. ...._...... %% 1895
MBA GEMERAL LEDGER (D} . . . 200 3895
O A O 1 B8 I | e acar wor
------ . 2511 STICKYBEAR BOP (D] . 53455 51995
0235 DATA MANAGER (DET) .. ... 79.95 19.95 | 2512 STICKYBEAR MUMBERS (D). .. .. 3495 1995
0928 EVELYN WOOD SPEED READ (D] . ﬂ' '?b 12.95 [ 2513 STICKYBEAR BASKETBOUMCE (D) 3495 19.95
IT4ISYLVIA PORTER (D) ... ... .. 38.95 Ll g;u STIEK\'EEﬁR CIPPDS;'FES m] ..... 34.95 I:E
15 STICKYBEAR ABC (D 3495 19,
C128 Software From Timowurk: 3516 STICKYBEAR SHAPES [D) . =T ?5 19.95
5027 WORD WRITER [ 2600 PIC BUILDER (D) .. ............. 2095 1995
SPELL CHECKER (D). ............... $65 96 559.95 [ 5126 STICKYBEAR SPELLGRABBER (D) . :q-ﬂ 19.95
5024 DATA MAMAGER 1 (D). ... .. ... 6996 4995 [ 5178 STICKYBEAR TOWN BUILDER (D} . 29.95 19.95
5026 SWIFTCALC WITH SIDEWAYS (D), 69.98 4995 [ 5130 STICKYBEAR MATH (D). ........ 2995 1995

Add 8100 for shipping, handling and

insurance, llingis residents
plense odd &' % tox. Add 3600 for CAMADA, FUERTO RICO. p n o ' E CT °
HAWAN, ALASKA, APO-FPO orders. Canadion orders must be in LS.
dollors. WE DO NOT EXPORT TO OTHER COUMTRIES. EXCEPT
CAMADA  Enclose Coshiers Check, Money Order or Personal Chech.
Allow 14 doys for delivery. 2 to 7 days for phone orders, 1 doy express
mail! Prices & ovailability subject o change without notice,
VISA — MASTER CARD — C,0.D, MNo. C.0.0. to Canada, APD-FPO

We Love Our Customers
22292 N. Pepper Rd., Borrington, lllinois 60010

312/382-5244 to order




GO IN SNOW
(C et e frony poge 155)

ing. And AMC's 4wd system is easy Lo
shift, effortless and well-balanced, The
Eagle is very muoch a passenger car, yet
it will go d-wheeling like a Jeep until it
simply runs out of ground clearance.
Where the Eagle falls down is ergo-
nomics. The late-'B0s interior seems
terribly antiquated, with its too-light
power steering, uncomfortable seats,
plastic wood-grain trim and awkward
driving position. The handling is poor
and the fuel economy abysmal, vet the
Eagle, as a 4wd wagon, actually does

it job quite well. AMC plans to retire
the Eagle, and presumably buvers
searching for a 4x4 wapon will be
directed to the contemporary Chero-
kee/Wagoneer, We think this is a pret-
ty good plan. The Cherokee Wagoneer
can do everything the Eagle can do,
plus a lot more. In fact, it’s one of our
favorite vehicles, and probably the best
machine AMC builds.

Honda Civic
44 Wagon

It’s nice to know Honda is not run by
robots, but by humans, capable of mak-
ing mistakes just like the rest of us.

xP“

ATTACHMENT

Instantly converts
the Arrow T-50, T-50M,
T-55 Staple Gun f
into a
u]ti-purpose
fastening

Available at all leading Hardware,
Home Center, and Discount

Rrnow FRsTENER OMPANY. [NE,
Department Stores everywhere, 271 Mayhill S1., Saddle Brook, N.J. 07662
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Every car Honda builds is the leader in
its class, except for the 4x4 Wagon.
This Honda is built off the award-
winning Civie chassis, but something
got lost in the translation.

Instead of a zippy little economy car
with the added versatility of 4-wheel
drive, Honda has come up with a slow
gas-puzzler,

The best part of this car is the 4x4
mechanism. The shift is controlled by
an electric switch in the dash, and it's
undetectable.

Unfortunately, there’s not enough
power, and steering efforts are very
heavy. Handling is medioere, and the
noise levels high. The interior is cheap-
ly finished, though the seats are typi-
cally comfortable Honda buckets,

This is basie transportation. The only
reason you'd buy this car is to get cheap
d-wheel drive, and realistieally that's
not worth it. The low ground clearance
restricts this car to light snowfalls, and
the traction is not fhat much hetter
than a pood 2-wheel-drive Civie. We
expect a lot from any Honda product,
and frankly, we were disappointed.

Getting the most
from 4-wheel drive

Tires make a big difference with any
4-wheel-drive vehicle, Most of these
wagons came equipped with OEM-
quality passenger-car tires. The Audi
was fitted with high-performance radi-
als that were all wrong for slippery
conditions. For the type of driving in
which you need 4wd, M+5 rated tires
are what you should have on all four
wheels, Some of the best snow tires in
the world are made in Sweden. They
combine a quiet, soft ride on dry pave-
ment with excellent snow traction,

Four-wheel drive provides a definite
feeling of security and measurably bet-
ter traction. There is a corresponding
fuel-economy loss, of course, and main-
tenance costs will be higher due to the
added complexity of the drivetrain,
Four-wheel drive is not a panacea, but
when you need it, it's the only thing
that will do the job. That's why we're
seeing more and more d-wheel-drive
passenger cars these days.

Most high-tech auto design starts on
the vacetrack and eventually filters
down to everyday passenger cars. In
the case of dwd, just the opposite is
true: It first became popular on small
trucks and agricultural vehicles, then
went on to passenger cars like the
Eagle and Audi, and today is the hot
setup in international rallying. Compe-
tition 4wd Audis have had a lock on the
World Rally Championship until last
vear, when it was won by a 4wd Peo-
geot. Now that it's become fashionable,
a long list of carmakers from VW to
Porsche are rushing dwd cars to the
market. ™

POPULAR MECHANICS » APRIL 1986



STAR VISIOM (¢ owtivined from Jrige 24

If 'i(nu need good, hign-guality lumber, don't lat
inflated lumber prices stop your important
building projects. The Folay-Belsaw goes right
0 the trees and turns out smogth, true-cut lum-
er... even beginners get excellent results.
Just one man (no crew needed) can easily cul
enough on weekends to save hundreds of
dollars over hIS.h lumberyard prices. For power
e 1rq:tF_£ FTO or other low HP diesel or elec-
trlcdunn CTﬂ_w-cfrrfct selling keeps price low,
f
g'rané:gdmamen ime paymenis may be
Send for FREE BODK! Just mail coupon below for
“How To Saw Lumber" bookiel and complete facts
on the One-Man Sawmill. There is NO Obligation
and !Ltl Elil:mll Will Call on Jou. Do It !

Foley-Belsaw Co.

V& W/ |

The Space Infrared Telescope Facility will be able to study the formation of new stars,

planets and galaxies. Congress has yet to give its approval to the SIRTF project.

Each different wavelength reveals
phenomena totally unexpeeted from
studies of visible light—=some =0 impor-
tant that they've definitively changed
our understanding of the universe. In
the radio band we learned for the first
time of quasars, whose enormous
amounts of energy seem to require a
radically new energy source. And the
cosmic microwave background discov-
ered in 1965 gave us physical evidence
to explore the Big Bang theory, Gam-
ma-ray bursters may be neutron stars,
a state of matter predicted theoretical-
ly, but studied for the first time by
radio and X-ray astronomers.

All of the cases in which we suspect
the presence of a black hole were dis-
covered by X-ray astronomers. Ultra-
violet astronomy revealed that our gal-
axy is filled with superhot gas, and
infrared studies, still being assessed,
have for the first time revealed stars
with dises of dust in orbit around them,
much like that from which the solar
system formed, as well as galaxies
which radiate unprecedented power al-
most entirely in the infraved.

Visible wavelengths

The Hubble Space Telescope, operat-
ing over mostly visible wavelength, will
be the first great space observatory. Its
launch will be the culmination of over a
decade of planning and development.

The Gamma-Ray Observatory to be
flown in 1988, like HST, will also permit
in-orbit maintenance, so it is expected
to have a long life in orbit. This miszion
will be able to observe pamma-ray
bursters, evidence of new atomic ele-
ments in the remnants of exploded

POPULAR MECHANICS ® AFRIL 1986

Py
The Advanced X-ray Astrophysics Facility
will lock for new galaxies. It will also be
able to find age-old galactic remnants.
atars, and the structure and chemical
makeup of the thin gamma-ray back-
ground throughout space.

Recopnizing the need for facilities
that will also address the infrared and
X-ray parts of the spectrum, a number
of reports by the National Academy of
Seiencez over the last decade have
urged the construction of long-lived
observatories for these spectral bands.,
The Astronomy Survey Committee in
1982 strongly wrged that NASA pro-
ceed with what was then called the
Shuttle Infrared Telescope Facility or
SIRTF, a 1-meter class ervogenically
cooled instrument. At that time SIRTF
was part of the Spacelab program.

NASA restudied SIRTF and decided
to redesign it as a free flier, calling it
the Space Infrared Telescope Facility,

P ease P o Jatipe FiiR)

_FOLEV °
| BELIRI,

30613 Fleld Building
Kansas City, Mo, 64111
Please send all facts and detaily in
your FREE K “How To Saw
Lumber''. I undersiand there is No
. bligation and that No Salesman will
= coll on me.

: Mam
: Address
City-State Zip

o e

LOUPE MAGNIFIER
Used by jewelers and craftsmen for
inspection and assembly. Crown glass
lenses pivot for 4X-7X magnification!
Sturdy loupe attaches to either temple.
Precision craftsmanship! Money-back
guarantee. Send only $19.95 + $1 hdlg.
Precision Optical, 132V Rochelle, IL 61068

Make *25t0*100 per hour

Yau 8w iy pokiBie Dy mEking
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Included With Your
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STAR VISION

(Cantinwed from page 1589

In thiz mode, it will be able to study the
formation of stars, planets and galax-
ies. Instruments have now been chosen
for SIRTF and work is continuing to-
ward the goal of congressional approval
of the project in 1959,

The Advanced X-ray Astrophysies
Facility (AXAF) was unanimously vot-
ed the highest priority major new pro-
gram by the Astronomy Survey Com-
mittee in 19582, A 1.2-meter focusing X-
ray telescope, AXAF will be able to
study distribution of mass in galaxies
and clusters of galaxies.

The combination of GRO, AXAF,
HST and SIRTF will make posszible
high-sensitivity observations. This is
dramatically portrayed by the fact that
a 24th magnitude quasar will be readily
accessible to all of the instruments but
R0, which will be limited to about
20th magnitude. A 24th mapnitude star
iz thousands of times fainter than any
object seen from Earth.

Flndln? stars and planets
The ared radiation recorded by
BIRTF alone can penetrate the dark
elourds of matter in space where stars
are forming. Moreover, since newly
forming stars emit most of their energy
in the infrared, SIRTF will be a superb
tool for finding such stars. With its
spectroscopic capability, it will also be
possible to study the emizsion by specif-
ic molecules, such as carbon monoxide
and ammonia, which will be abundant in
such objects. These emissions will vield
detailed information about the density
and temperature near the newly form-
ing stars, enabling us to reconstruct the
formation process,

Recent studies of a technigue known
as super resolution indicate that
SIRTF should be able to directly image
planets like those in the solar system if
they are in orbit around nearby stars.
In light of the 1982 discovery by the
Infrared Astronomical Satellite (IRAS)
of dises of small particles orbiting stars,
I am optimistic that planets do accom-
pany other stars, and look forward to
when SIRTF finds one.

Cosmologists tell us that in principle
we can observe whole galaxies being
born, too, Although they believe that
galaxies were born when the universe
was between about 3 percent and 10
percent as old as it is now, we can take
advantage of the finite speed of light to
onbserve now the birth of palaxies tak-
ing place at preat distances from us.
Newly born galaxies should be 100
times as luminous as our own. They
ghould be seen in the infrared band, so
SIRTF provides a way to find them,

AXAF also offers a method of finding

{Please furn to poge 165)
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Logic and Power Modules of Chrysler ) errops— 3
computer systems manage all engine /

functions based on a range of input sensor data.

TROUBLESHOOTING

CHRYSLER FUEL INJECTION

ince 1984, many Chrysler power- BY PAUL STENQUIST | Module located within the passenger
Splamﬁ have been equipped with cabin, behind the right kick panel (Fig.
electronic fuel injection. The sin- | liter engines. Like most contemporary | 1), and a Power Module located in front

gle-point  throttle-body  injection s | fuel systems, Chrysler's fuel-injection | of the air cleaner duct (Fig. 2). The
found on Chrysler 2.2- and 2.5-liter | systems are controlled by a computer. | Power Module contains the cireuits that
engines and the multipoint direct-port Fuel-injection control function is con- | power the ignition coil and the fuel
injection is used on turbocharged 2.2- | tained in two separate units: a Logic | injector. The Logic Module iz the com-
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| puter. By isolating the high current
power supply circuits from the fuel

| injector, the system is less prone to
electrical interference problems.

The Logic Module receives input sig-
nals from a variety of sensors, switches
and components (see lead illustration).
Important sensors inelude exhaust gas
oxygen, coolant temperature, distance

| traveled, distributor reference and
manifold absolute pressure (MAF). On
turbocharged multipoint systems,
charge temperature, detonation and
fuel-injector synchronization sensors
are also used.

Armed with the information received
from sensors, the Logic Module regu-
lates ignition timing, air-fuel ratio, igni-

1 Logic Module has two electrical connec- |
tors and vacuum hose to intake manifold.

tion coil dwell, emission vapor canister

purge, exhaust gas reeirculation
| (EGR), idle speed, cooling fan opera-
| tion, alternator operation, and—on tur-

bocharged models—boost level. So the
| computer system is much more than a

means of regulating fuel injection, itisa
| multifeature engine-control system.

Diagnostic function

Like most other sophisticated engine
control systems, the Chrysler Logic
Module tests its own input and output
circuits while you're driving. If a fault
is found, the information is stored in the
module’s memory. The stored fault
codes can be read by using a special
diagnostic display tool or by observing
a flashing POWER LOS8 lamp on the
instrument panel.

-3

In addition to providing fault-code
readouts, the POWER L0sSS lamp will
alert the driver to a condition that
causes the fuel injection to go info a
“limp mode.” A limp mode is a special
operating program that can sometimes
keep the car running even if a major
component has failed. If the Logic Mod-
ule receivesz an incorrect signal from
either the coolant temperature sensor,
the charge temperature sensor, the

MAF sensor or the throttle position |

sensor, the POWER LOSS lamp will be
illuminated, indicating that diagnostic

procedures should be performed as |

so0n as possible.
Chrysler sells a diagnostic readout
tool, part No. C-4805, that simplifies

the reading of codes. PM readers can |

order the tool from Hickock Diagnostic
Test Tools, (216) 541-4467. For "85 and
'86 models, the tool will alzo teat the
operation of various system compo-
nents by actuating them. On 1986 mod-
els only, the tool provides voltage read-
outs for the testing of suspect sensors.

For some Saturday Mechanies this
tool, at $249, is prohibitively expen-
sive, but the component actuator, sen-

s o i i p
&‘“f KR
L 5, i Y
& Power Module with high voitage circults
Is mounted near air cleaner duct.
a potential money-saving investment.
Even without it, home mechanics can
perform all of the visual checks that
Chrysler recommends, and they can
read the fault codes by observing the
flashing POWER L0O5S lamp. Chrysler
service experts report that most prob-
lems ean be traced to poor wiring or
hose connections. The visual checks
that follow can help you locate these

| common problems.

TBI visual inspection
Begin by locating the throttle-body

sor voltage and switch tests for the "85 unit. Make sure the vacuum econnec-

and '86 model vehicles cannot be per-

tions on the front and rear of the unit

formed without it. If you own an 85 or | are secure and not leaking. Check the
'86 model] and you're a serious driveway | vacuum connection and the 2-way elec-
technician, you should consider this tool | trical connector at the purge solenoid

EARAY
COMNNECTOR
AL MOTOR

N1 BACK PRESSUIRE
TRANSDUCER

OXYGEN
ALY SEMSOR
CONMECTOR

3 Throttle-body fuel injector [TBI) b where the carburetor would normally be. Backpressure
transducer is mounted near the exhaust manifold. AlS motor and oxygen sensor are neartry.
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and the hoses on the vapor canister.
Make sure the hose from the PCV valve |
i attached to the intake manifold vacu- |
um port. Locate the backpressure
transducer (Fig. 3} and make sure its |
vacuum hoses are secure.

Under the throttle body, you'll find a |
couple of hoses that join an exhaust air
heater to the air cleaner. Make sure
they're secure. Then locate the MAP
gensor, which is attached to the Logie
Module in the passenger cabin (Fig, 1),
and make sure its vacuum hose is at- |
tached. While you're looking at the
Logic Module, make sure the 25-way
white connector is fully inserted into
the white socket, and the 25-way black
connector into the black socket.

Loeate the Power Module, which
you'll find in front of the air-cleaner air
duct, and make sure both the 12-way
and 10-way connectors are fully insert-

DIAGNOSTIC FAULT
CODES

FAULT DESCRIPTION
Engma not cranked since baflery was dis-

Loss of battery voliage sonse; (84} nof used
{all B4, 85 TEH) Mol used: ('BS turba) Krock
Sengor; (all 15886) Enging running 100 cood,
possibla henrosial peoblam

Chayggen sensor crouit

Coolant femp sensor circu
Charga tamp sensor circust; (el TBI) not

Theoitha position sensor crcuit

AIS motor driver cireuif

(B} mot used; ('B5) peak fusl
cusrent not reachad): ['66 TBI) fual

drives cincui; (B6 lurbo) injecion one cingus]
(B4] ot used; 'B5) nd curment o logio
module, fuel nfector cwrcull; ('B5 twba)
injecior e circuit

Purge solanoid circut
Mﬂmwm-l [B6] not used
AL cul-oul relay circuit

EGH solenoid carcuil; (all TBI) not used
Fan conbrol cirgiit

‘Wastegale solented circull; (&l TEI and ‘B4
furba) nod used

('B6 TBI wmanual trans) shift ndicalor
lamp, (86 urbo) Bano read solenaid circui;
{84, 88) not used

Charging system, excessive of no Neld
currert

Mo shuldown circuil

ignition spark mierlace, logic module ko

mﬂm; ‘B4 TBI) power moduse
Tor and Tusd

Batiery emperature orcuil; (B4) mcompab-

bia prom

Owverbonst shubof; (a8 TBI) not usad

45

Batiary voltage oo high
Bafiary woltage oo low

47
§1

igan, closed ioop fual sysiem iaiched up

Fual midture nch. closed loop fuel system
lalched wp; ['B4) logic module processon
mamary failure

ngc__n_uptmmnmym
Dhstrib st circiat, (B4 TBI)
nga: mesmony falure;
(85, 56 THI) not used

En:um na mons fault codes in
Uy

£18

55
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& Coolant temperature sensor is screwed
Into water box behind thermostat housing.

ed into their sockets (Fig. 2).

Check the connections at the AIS
motor and the throttle position sensor
(TPS), the 2-way connector at the fuel
injector, and the I-way connector at the
oxygen sensor (Fig. 3). Locate the cool-
ant temperature sensor in the water
block behind the thermostat housing
and verify that its 2-way connector is
attached (Fig. 4). Loeate the distribu-
tor and check its 3-way connector.

Finally, chock the wheels, place the
transmission in PARK or REVERSE
(manual transmissions), apply the
parking brake, raizse the car and sup-
port it on jack stands. Then crawl
underneath and make sure the 2-way

| connector is attached to the distance

sensor, loeated right behind the speed-
ometer cable connector on the trans-
mission.

Multipoint inspection
Locate the throttle plate unit that

admits air into the manifold and make
sure its vacuum hoses and 6-way elec-
trical connector are secure. Make suve
the ground wire on the injector wiring
harness is attached to the intake mani-
fold at the point where the engine-to-
frame ground strap iz attached. Find
the detonation sensor and charge tem-
perature sensor on the intake manifold
and make sure their connectors are
attached (Fig. 5). Then check the Z-way
connectors at each fuel injector. The
distributor is joined to the wiring cir-
cuit by two 3-way connectors (Fig. 6).
Make sure both are firmly attached.
Locate the oxygen senzor connector

SATURDAY MECHANIC

in the exhaust manifold and make sure
it's in place (Fig. 3). Then check both
connectors at the Power Module and
the two connectors that join the har-
ness to the EGR and purge solenoids.
Check the water temperature sensor,
which you'll find in the water box be-
hind the thermostat housing (Fig. 4).

Check the vacuum hose connections
between the PCV valve and the turbo-
charger (Fig. 7) and between the vacu-
um source and the fuel pressure regula-
tor. Examine the vacuum connections
between the vacuum source and the
EGR, purge, waste gate and baromet-
rie-read vacuum-control solenoids (Fig.
8). The solencids are under a shield on
the right fender well. Pull the shield
forward (toward the engine) to remove
it. Then check the hose connections
between the purge solenoid and the
charcoal canister.

Check all vacuum connections in the
EGR system, and electrical and fuel
line connections in the fuel pump cir-
cuit. Make sure both connectors at the
Logic Module are plugged in tightly and
that the MAFP sensor vacuum connec-
tion is secure (Fig. 1). When all other
visual checks have been completed,
make sure the 2-way electrical connee-
tor is securely attached to the distance

- sensor on the transmission (see THI
vigual inspection at left).

Reading diagnostic codes

The Chrysler computer system is
programmed to monitor varions cir-

| cuits of the engine contrel system.

When a problem is sensed, a fault code
is stored in the Logic Module. The
technician can read these codes hy
watching the POWER LOSS lamp on the
instrument panel or by using Chrysler's

| diagnostic readout tool. If the problem
| that provoked the system to record a
| fault code is repaired or simply ceases
| to exist (as in the case of an intermit-
| tently loose conneetion), the recorded
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fault code will be canceled after 30 on/
off eycles of the ignition key.

To display fault codes, start the en-
gine, eyele the air-conditioning switch
and move the transmission ghift lever
through the gears. Then turn off the
engine, Switch the ignition on, off, on,
off, and on again within five seconds
without starting the engine. The PoOW-
ER LSS lamp should then light for two
seconds and switch off, indicating that
the bulb is okay. Following this, any
fault codes stored will be displayed by
the flashing lamp.

The codes are displayed one digit at a
time. For example, two flashes of the

DISTRIBUITOR

COMNECTOR

& Make sure connectors In wiring hamess
at the distributor are securely attached.

lamp, followed by a brief pause, follow-
ed by four flashes of the lamp, indicates
a code 24, The diagnostic fault code
chart shows that code 24 indicates a
problem in the throttle position sensor
circuit. If other fault codes are stored,
they will be presented as well. The
pause between codes will be longer
than the pause between digits. After all
codes have been transmitted, code 55
will be displayed.

For the technician with the Chrysler
Diagnostic Readout Box, the codes will
be presented on a digital display after
the ignition switch has been cycled as
deseribed above.

Servicing fault codes

Onee fault codes have been identi-
fied, clear them by disconnecting the
battery ground strap. Make sure the
ignition switch is turned off before you
do so0. Then reconnect the battery and
drive the car. Shut off the engine, re-
enter the diagnostic mode and see if the
same codes are still displayed.

If the codes have dizsappeared, either
you fixed them during the visual checks
or else the car hasn't been driven long
enough for the condition to appear.

If the fault codes you previously re-

corded are repeated, you have to deter- | &Y VALV
mine what provoked them. Repeat the | -

part of the visual check that relates to
that eircuit. If you can't find anything

out of sorts, you'll have to dig deeper. | &

Replacing a component is not always
the solution, as the problem could be in
the wiring or in the Logic Module itself.
Your best bet is to examine the wiring
harness and connectors very carefully

before you replace a part. If you can't |

find anything wrong with the wiring
and you don't have a Diagnostic Read-
out Box, you'll have to get professional
help or else take a chance and replace

the sensor or switch in guestion,

Switch test

If you have Chrysler's Diagnostic |

Readout Box and own an "85 or "86
model, you can perform the switch and
actuator tests. These will help pinpoint
problems and test some components
whose failure won't be indicated by a
fault code.

The switeh test must be done while
you're in the diagnostic mode, immedi-
ately after code 55 indicates the end of
the fault-code cycle. To perform the
switch test, step on the brake, move
the gear shift selector, and turn the air
conditioning and a/c fan on. The digital
display should change itz numbers each
time a switch is activated and released.
The dizplay numbers will alternate be-
tween B8 and 00,

If the switches are not being moni-
tored by the Logic Module, the display
numbers won't change. This indicates a
failure in the switch or the circuit that
joing it to the Logic Module.

Actuator test

Depress the actuator test mode
(ATM) button on the Diagnostic Read-
out Box while code 56 is being dis-
played. Eleven different actuator tests
will follow, and you can see if the
component that's supposed to be actu-
ated is, in fact, operating. As each
actuator test is performed, the number
corresponding to that test (listed in the
factory shop manual) is displayed on the
Diagnostic Readout Box. Each actua-
tor test will continue for up to five
minutes or until the ATM button is
pressed again. If you want to perform
one particular actuator test, hold down
the ATM button until the desired test
code appears.

Actuator test number 01, for exam-
ple, causes the ignition coil to produce a
spark every two seconds. If the ecoil
fails to do so, either it or the wiring that
joins it to the Logic Module is defective.

lé4

| tween .04 volts and 4.96 volts.

T TURBO TO AR CLEANER

¥ Check all vacuum hose connections be-
tween PCV valve, turbocharger, air cleaner.

Sensor voltage displays

On Chrysler's 1986 engines, the Di-
agnostic Readout Box can help vou
troubleshoot sensors by providing a
display of sensor output voltage. Move
the switeh located next to the display
screen to HOLD while the various actua-
tor tests are being performed. This will
cause the Diagnostic Headout Box to
display a voltage for a particular sensor
(listed in the factory shop manual).
Each actuator mode provides a differ-
ent sensor voltage readout.

For example, while in actuator test
01 (ignition spark), switching the Diag-
nostie Readout Box to HOLD will cause
battery temperature sensor voltage to
be displayed. This information is dis-

| played in units equal to volts multiplied

by 10. The shop manual indicates that
an acceptable readout would fall be-
™

b g ';="!.r'i-5. [

AT LI
HOAES

ELECTRIC AL s
U CONMECTORS

B Check solenoids’ vacuum and electrical
connections under shield on fender well,
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STAR VISION
(Continued from poge 160)

newly forming galaxies, The same mas-
give stars that make young galaxies so
luminous will evolve rapidly and finally
blow up as supernovae. The shells
thrown out in these explosions will
collide and be heated to a billion de-
grees, Even with large red shifts, these
X-rays will be inthe AXAF band, and it
has been calculated that newly forming
galaxies can be detected by AXAF
even if the radiation left them when the
universe was only 10 percent as old as it
is now. If newly forming galaxies are
not detected by AXAF or SIRTF, a
major revision will be called for, for
evolution of the galaxies is a key fea-
ture predicted by big-bang models of
the expanding universe.

Invisible matter

For more than 20 years, astronomers
have known there's a lot of matter in
the universe that's not readily visible.
The stars and gas within galaxies are
observed to be moving at such high
speeds that the gravitational foreces ex-
erted by the matter which has been
observed are completely inadequate to
contain them. Current estimates are
that for every pram of visible matter in
a galaxy, there are about 10 grams of
matter hidden from us. This invisible
matter, whatever it is, goes part of the
way toward making up the total amount
of matter predicted by particle physi-
cists, but by no means all of the way. On
a seale on which the total amount pre-
dicted is 100, the visible matter in
galaxies constitutes about 1 unit, and
the invisible matter in galaxies consti-
tutes about 10 units. The other 90 units,
if they are present at all, must be
located between the galaxies,

The recent discovery of a brown
dwarfl —a star with such a low mass
that nuclear reactions have not ignited
inside it—suggests that the matter
within galaxies may not be invisible
after all. SIRTF can detect several
hundred such brown dwarfs if they are
as numerous as would be required to
constitute the hidden matter in our
galaxy.

It may be surprising that AXAF will
alsoe provide a powerful method of
searching for faint stars (but not as
faint as those accessible to SIRTF).
Although such stars are cool and there-
fore emit no X-rays from their surfaces,
they are surrounded by hot envelopes
with temperatures measured in mil-
lions of degrees, much like the corona of
our sun. AXAF should be able to detect
faint stars through their coronal emis-
sion if they are numerous enough to
make a substantial contribution to the
mass of our galaxy,

Even if the hidden matter in galaxies
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turns out to be normal matter, this
would not account for the other 90 units
of matter that are present if the particle
physicists are right. It is an important
aspect of the new theories of particle
physies that they allow for strange
forms of matter that haven't yet been
detected in the laboratory. Could such
strange matter lying between the gal-
axies constitute the missing % units
these theories predict? Proving or dis-
proving this proposition presents a for-
midable challenge to astronomy, as
strange matler is expected to interaet
with normal matter almost solely
through its gravitation.

Gravitational effects

The trick, then, is to search for gravi-
tational effects that can't be accounted
for except by a large amount of matter
between the galaxies, Here AXAF may
be able to play a role, by revealing the
presence of very hot gas between the
galaxies which can be used to trace
gravitational fields.

AXAF will also be used to carry out
another experiment with important im-
plications for the hidden matter prob-
lem. Boviet astrophysicists long ago
pointed out that if the hot gas in a
cluster of galaxies iz observed by both
radio and X-ray telescopes, one can
infer the distance of the cluster inde-
pendently of other determinations, If
this information is combined with the
red shift of the cluster, one can deduee
the large-scale geometry of the uni-
verse, which is directly related to the
total amount of matter in the universe.

If history is any guide, the most
exciting discoveries to be made by
SIRTF and AXAF are those we cannot
now predict, Among the speculative
possibilities are:
® Aninfrared dwarf star about a light-
year distant, which proves to be orbit-
ing the sun, and responsible for periodic
and global extinctions of species.

B “Shadow galaxies™ in space, com-
posed entirely of strange matter, and
revealed by the X-rays emitted by the
hot gas attracted to them.

® An infrared planet orbiting a nearby
star, whose period is identical to that of
some unusual radio signals from that
part of the sky.

® Black holes near the sun, having
about the mass of small stars, and
detected by X-ray emission of the inter-
stellar gas they are acereting.

B “Cosmic strings” moving at the
speed of light through our galaxy, and
revealed by X-rays,

B A dark cloud of interstellar matter
nearby, which proves to be headed for
the solar system.

When SIRTF and AXAF join HST
and GRO in NASA's family of observa-
tories, the potential for discovery will
he enormous. ™
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Fix them RIGHT...
Fix them YOURSELF...

Fix them FOR LESS...

SMALL ENGINES
SERVICE MANUAL

FIFTEENTH EDITION
Cat. No. SES-15

pow 15th edition of our best-selling SMALL

ENGINES SERVICE MANUAL h;ngl.m:ﬂrrﬂ
engine coverags wp-to-date on most popular
of engines, Including Honda and Kewasaki,

This comprobensive ssrvice manual provides
malntenance and repair information for over 25 dif-
ferent manulsciurers.. over 500 basic model types...
hundreds of vartations on sircooled engines with
under 15 cubic inch displacement (both 2+ and
destroke). Undowbtediy the best small engines repair
meanuiel on the marked

The small engine mpair menusl used by profes-
sinsnals and “do-it-yourselfors” alike..since 19480

Covers the fallowing brands -
Advanced Engine Producis ® Hriges &
Strateen = Chrysher » Clinton
Cox » Continental » Craflsman
Decolirond ® Homelsle = Homda
Jocohsen & Kawasoki = Kiorte-Echo
Kohler » Louson * MoCulloch
OFA = Pincor * Power Products
Roper = Sochs *Sadoe * Teoumseh
Wagt Bond = Wisansin ® Wisonnsin Rohin

B % 117, softhound

A6H pagey
[SBM 0-87208-223-3

only

RUSH ME :a new. updated, 15th
edition SMALL ENGINES SERVICE
MANUAL. Also, include a FREE copy
of the LAWN, GARDEN & POWER
EQUIPMENT OWNER'S MANUAL (a
£4.95 value if 1 purchase by April 30,
1986).

«The bible of .
small engine repair:

O Check/Money Order Enclosed for $16.45
(includes $1.50 postage and handling)
plus add appropriate sales tax,

0 Bill My Chargs Card.

O visA [0 Mastercard
Card & Exp. Daie
Signature
MNama
Address
City Stale Zip

Mail to: [ntertec Publishing Corp., P.O. Box
12901, Overland Park, KS 68212

For faster servica call 1-913-888-4664
SORRY, NO COLLECT CALLS

UL IEHING CORPORATIGN Phifd
-
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["The Romaouin
JET HELICOPTER manua

LOW - COIT DESIGME / ASSEMBLY METHODS
& Coniey poe peron-plis ® Yedtical take-old & Larsding
Flard-1o8 comirctnm @ Can b [oan widkos
o liccros & Lems fow -com Fesd
COMS FRUEFION o AMIAL
Comptraely (MM =
Oniy BIT,00*

rer. Hilicopler Experimesters nwesscs
Filssd mit® gedijsa, Jela, Fuihadt and wppHers
W 1 (aber p-weg hobligied il ), Owep 500507

CROTH ALY

T OHOOEDL DMLY HBLM
PR B 1 gmi bt peidape, e Fonis

POk Bas B0
Hiderenod, M 18599

HELITAET

ENGINES

GEMERATORS
AND MORE

FREE CATALOG
DISCOUNT PRICES

EXAMPLES
EHP Braggs Honzontal ...
AHP Tecumseh Harizomial
3%, HP Tecumsah Verhcal
BHP Tecumseh Vercal ... 519995
4000 Watt Generalor s 544895
2 to 18 HP Engines, 500 to 5000 wall
Gornerators, all at Discount Prices
SMALL ENGINE i.':IT‘Ir
2612 Lyndale So. Dept, PM
Minneapofis, MN 55408 5123?2‘ 4288

£139.95
519995
. 599.95

"PHOME LISTENING DEVICE

Raptrd Wlgghond coFeaFI#HNE = yau
sflspe o PemE GRSl bEwesn  any
SRTiaT WAE Sl LR
I L
prone i arieensd. Macords Dolh bedss of
LS virbaticn Srap ‘merder shem ghiss 1
hatg up

1 g§$ o
WIRELESS MIC e pswertui
T T rw prwe s R Uil e r-mnu '-31
W P s g b by F R b E-H:‘Ml |§ o
S sl ST e 7
Hon P FH'.'"‘H;... FL a1 cOO =
Lty o] i Sty NME AiiAe A2 A5 LT | ’.__/*/

BE AN EXPERT IN
CARPET LAYING

CARPET LAYERS EARH §i50 PER DAY AND UP. Bg dermasd. Theasasdy

of Turrq wre locking for corpal croFumen, W train you in igare ties af

boma U By papeg ol =rsther, aees Tawisatag =arh Many of mp o

derh mabe eriro monny daing corped irrvics o I theie eeighlarkped

whiz leaming Yoo geb soluatls carped dpch ord squigment =it yous
AR

Gy drscown s avaiiabis

WRITE TODAY FOR FREE IMFORMATICHN!

Carpet Crofts Inst, 1015

fon Acasn Camat Cw 93010

’c-mlllen' INSTALL MOME

Part Tume LIGHTMING PROTECTION

Maoney HIWW For Onty $1694
WE SUPPLY Hardware & Wnslbruction

TOU SUPPLY 1 Days Labor
FREE

F'MC A Laghlming Assessmant Gudin
421 MET ST To Determimes The Strike Higs
ELMWOOD PK  NJ DT4DT  indes OF ¥ous Home

BASEMENT T

FLUSHES UP 7o sewer or
Ho Digging Up Floors

Install It Yoursell - Anywhere
Write McPherson, Inc., Dept, 16
Box 15133 Tampa, Florida 33
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LONG-TERM CAR TESTS
FComtinied from page 834

the floor and the dashboard is down at
the knees. That's all a result of the
exterior package shape, and it does
provide generous cargo capacity. We'd
like to see a tilt steering wheel option.

You'll not have to suffer to drive this
little 4x4, a= power windows, door locks
and air conditioning are all available,
and power steering is standard on 4wd
versions. Even deched out with all that
luxury, our Vista comes in at a reason-
able $11, 877, At this point, all we can
gay is, let it snow!—N.8.M.

Merkur XR4Ti

In our last epizode (PM Long-Tevar Car
Tests, page BT, Dec. '85), our Merkur
was about to go into the dealer's service
department to address a longish list of
complaints—power steering fluid loss,
high oil consumption, clogged wind-
shield washer and a leaking windshield,
We alzo asked them to check the top
bolts on the manual transmission, since
we suspected a leak back there, too,

Imagine our surprise when these re-
pairs kept the car off the road for six
weeks! Although Ford had assured us
that an “adequate™ supply of parts ex-
i=ted in the UL, for this German-built
hot rod, the dealer had a long wait to
get a gasket for the transmission and
grease seals for the front wheel bear-
ings, despite a lot of pressure from the
local public relations office.

The work, all covered by the warran-
ty, must have cost Ford a pretty penny!
It seems that the steering rack corrod-
ed and the pits had ruined the seals,
Because new seals were still not avail-
able, the dealer replaced the entire
power rack and pinion steering assem-
blv. When the prease seals finally ar-
rived, he replaced the front brake pads
and the rotors, rather than machining
them to eliminate the pedal pulsation.
The front end was realigned and all four
wheels rebalanced, Although he waited
for the new transmission gasket to
arrive, he might have simply retorqued
the top bolts, which he found only
finger tight! He also unkinked a wind-
shield washer line and sealed the leak in
the windshield. We never saw a hill.

Our eomplaint that the engine used a
guart of oil every 1000 miles was dis-
missed by the explanation that “Ford
doesn't define that as exeessive con-
sumption for this engine” (the 2.3-liter
turbo Four). We know that some turbos
are hard on oil, but it makes vou won-
der how much oil this unit will be
burning at 50,000 miles.

Anyway, we were glad to get the car
back because, despite all the bugs, it
remains the favorite car in our fleet,
and the one most people want for any
given weekend. Its combination of per-

formance and practicality is un-
matched, The 4000 miles since the ser-
vice have been trouble-free.—W. H,

Chevy Astro

Only a year ago, minivan buyers had
but one choice in the marketplace—
Chrysler’s Caravan and Voyager.

Compared to the Chryslers, Chevy's
Astro (and the GMC Safari) is far more
truck-like. The Chrysler has a low, car-
type driving position and a noticeably
longer hood to contain the front-wheel-
drive package, Our Astro, with a stub-
by nose and rear-drive layout, is a more
conventional design as vans go.

What really separates it from the
competition, though, is the availability
of a powerful and durable 4.3-liter V8,
giving it the ability to haul heavy loads
without strain. Truthfully, we've often
wizhed the Astro was smaller and more
convenient in everyday use, but for a
miid-sized cargo box, it never lacks the
ability to lug all the payload you ean
stuff in it.

Our problems since last report have
been small but numerous. The electric
door locks only work %3 of the time, on
the other occasions refusing to activate
from the front door buttons. The driv-
er's shoulder belt continually refuszes to
self-tighten when slack develops, the
only solution being to unelip it at the lap
buckle, let it entirely reel back in and
then refasten it. We love the 27-gallon
gas tank for its 300-mile highway
range, but the gas pauge has at times
mysteriously locked itself onto the
FULL position in mid-tank and forced us
to gauge fillups by the trip odometer,
The oil pressure gauge also has acted
quirky, darting to the top end of its
scale even at idle speeds. Also, the
window lateh on the sliding-door’s glass
works itself open regularly, adding a
rattle we don't need.

The second and third rows of seats
have proven convenient to remove and
replace, with only their bulk prevent-
ing it from being a 1-person, 1(-second
job. I've done it alone, though getting
the bench up on my back cost me a
pulled shoulder muscle and reminded
me that I'm not the kid I used to be.

Of prime concern to us for future
usefulness is the lifespan of the 4-speed
automatic transmission, which dwells a
long time in LOW on takeoff and seems
to rev too high for the road speed. It
lurches on each shift and doesn't feel
terribly solid. Thus far it's never failed
us, but it doesn't inspire confidence,

At this point, our 4200 miles accumu-
lated on the Astro since last report
have given an average 15.5-mpg fuel
consumption. All complaints are minor,
and the dealership will get a erack at
rectifying them, Otherwise the Astro
has met all of our requirements with
l"Eliabﬂit}".—N. S.J”. ﬂ
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Tofal Shopd

WITH SHOPSMITH.®
You’ll actually see

For Example: ,  } toll free
1. 1%hp motor develops nearly 3hp while , : 1 '3_00'845-9356
Shopsmith® motor is 1%hp developing 2hp. Lj’ in S.C. call
. M db to 220V. " o
B e o, N\ 288-4174

3. In more than 85% of the comparisons, the
Shopsmith® machine is priced higher than f

the 7o75LSAopky machine. Toi5l.S w

Let us send you 11 more reasons
Total Shop is a better buy. has proudly
created an in-home

WOODWORKING f/
VIDEO.

e The first of its kind! </
* 30-min. presentation of the

®
“Jofal Shopgd Total Shop and the TS 15-6

TS 15-6 Planer Planer.
* In-home viewing.

e $20.00 refundable deposit.

110 Vor 220 V e Available In VHS and Beta.
Stand & dust

e
w

. Now you can see
collector available
e 2 HP or 5 HP motor our product at work
e 15" width, before you buy.
6" thickness clip and mail coupon for: Free informations! Kit

(o)

i P.O. Box 16287 /Greenville, 5.C. 20606
Your Name
Address

L

Attention Shopsmith® Owners: ' iy Sl zZip
Call today for our accessory brochure | phia

O Video ($20.00 deposil enclosad)
*United Metal Services, Inc

and save money. 1 O Multipurpose tool O TS 15-6 Planer
i
]



SATELLITE TV
{ Continuwed from page 55)

obstructions, the invisible kind could prove a problem to
reception. The main offender is called terrestrial interfer-
ence (TT). It's caused by microwave telephone transmis-
sions, and eould cause poor signal reception in some areas
during part or all of the day.

Though it's possible for most people to find a dish location
and install the antenna themselves, testing for T1 is beyond
the ability of most homeowners. Moreover, terrestrial
interference iz very directional. Don't assume that becanse
your neighbor's site is free of it, yours will be, too.

It's for this reason that we strongly recommend hiring a
professional to do your site survey. Besides saving you the
trouble of locating a dish site, the cost includes a T1 test.
Competent satellite dealers are aware of microwave inter-
ference in their area, have the equipment to test for it and
the proper filters to remedy it. In the case of extreme TI,
they'll tell you that a satellite TV installation isn't feasible.

If you're fortunate, vour dish site will be close to the
house, thereby avoiding long cable runs. If a distant
location is necessary, use a thicker gauge wire than what's
specified, in order to avoid signal degradation,

No matter how long, you'll have to dig a trench to conceal
the cable. Check your local building codes for outdoor
wiring requirements concerning trench depth. PVC tubing
makes a good conduit if your trench is at least a foot deep. If
shallower, use metal tubing to protect against the lawn-
mower and ereatures with a taste for cable insulation.

Dishes come in a variety of shapes and sizes. Some
dishes, such as those made of fiberglass, are 1-piece units.
Others are comprised of multiple sections or “petals” that
must be assembled. Either way, a dish installation is not a

1-man job. Two or three people may be required to lift the
dish onto itz pole. And, given the multitude of nuts and
balts that must be installed, the more hands doing the job,
the better.

Generally, instructions for assembling and grounding the
dish are clearly explained. But you ought to remind helpers
of some fine points. Onee in the house, for example, don't
cut or erimp wires with a staple pun in an effort to be neat.
Crimping or cutting can result in some signal loss. Instead,
moor your cable to moldings with coaxial cable clips of the
correct gauge.

Laving the foundation for the pole is as eritical as dish
assembly. Do this before mounting the dish. There is no
formula for hole depth versus dish size, but generally, the
taller the pole, the deeper the hole.

In normal soil, dig the foundation at least 4 ft. deep by 2
ft. in diameter. Sandy soil might require a wider configura-
tion—say 2 ft. deep by 4 ft. in diameter. Quick-drying
cement available in most home improvement shops is
perfectly adequate. Before pouring the cement, though,
bore a half-inch diameter hole through a part of the pole
that's embedded in concrete, Slide a 12- to 18-in.-long metal
rod through the hole. This will prevent the pole from
twisting in the event of high winds. In cold weather areas,
remember to set the foundation below the frost line, to
avoid an icy upheaval,

In every case, the pole must be kept perfeetly plumb
while the cement is hardening. If the pole shifts, you won't
be able to tune the dish accurately. Due to the depth of the
hole, the pole is not likely to move. But to be safe, place
leveling stakes around the pole to prevent shifting. Long
strips of plywood will do.

If every procedure is followed correctly, tuning in to
satellite television should be a breeze. ™M

Top Quality Merchandise at Unbelievably LOW, Prlr.ﬂ!

u|_ Genvuine TORO
2. = Lawn Mower

CLOSE-OUT on all ramaining

. inventoryll Must make
ream for new srock!

Limited quontily

on hand!

Leghtwaight fonly 35

ShopCenter
S-in-1 Wnudwnrlnng Multi-Tool

8'-long M=
Fold-Away &=
« Sondar Trailer
s Drill Press

sLothe o . SURL & b ok T
* Horizont *oturing 0 x B’ houling spocel Hou
Barer wood, motorcycles, mowmobilss & much

s Table Saw | ™™

I L wawy-to-maneuver,

sper efficient, elecinic TORD

MowerTrimmer. I cuti o 20° swath.

Equipped wath o salety shuraH hondle,

Haomndbes tolds for eowy |.1cm}glr' HLURRY
ond ploce your order MW

Bocked by Full TORD Warrantyl

Order Mo. I70-9008
Ship. MHand,: $12.00

Mig. List: 3279.95

Unbelievable
CLOSE-OUT Price!

88

5000 Watt

Power Generator 60MZ '

Mow  hove  elecivicol
porser .anrptime!
fecturer #8141 Bigand

wres: ® B HF Bri &
Stratten enging. » 1-120
W d.rpl-l!: & 1-240 W dl.l.p|ll receptocies, 36.7/18.3 omps
® 5000 worh surge, #400 warh conbinuous power, ® Mogne
tren® sold-siate gnition. ® MEW rotary held design means
no brushes fo reploce, everl ®Service centers notionwide
®Aggembled in L5, ® Dimensions: 2571 « 1765 x I7R°H
='W 014 |bs. wFull 1 Year Ports Replocement Warrantyl

5424 =i
Ovdar Mo 240-1018
Shipped Fri. Collect

| Reliee Agppenbaly
13%.95 Value!
Save lime, space L monay
- Y h wath the ShopCenter] #Sonder -

" Sonds end surfoces flaf ond smooth
'mﬁ‘ﬂl Allows drilling to the exoct center
i round or flat ok, # r.::ao Turrs table lege
and wonden Bowli, ® Horizontol Barer - Bores
holes with greof occwocy & precisonl Tobls
Saw - 10" blode allows even large pieces to be
sowed almaat effartlessly! » 900 10 5200 RPM.
One Yr. FREE Parts Replocement Warranty!

FREE Acceisories Warth $200.00

W you buy belore May J1, 1984)

s" Compars of $1200.00

®Folded up size TWad'Hx FD. *Badsire- 4 x
B ®wWe, 190 k. ® Cheerall length, 1377, #Miax
lpod cop.: 790 by, ®# Coupler cop.: Clo |, 2000
Ik, gross. ®Ball hitch size: 1-7/8°. ®Tires: 4.8-
Elﬂflh.rbulua,!: 375 rens o 80 PY cold. 8 cen

sobsle i all siares - " al

5188 Eosily folds 1
ﬂrﬁrﬂi 264-1360 rompact tire of
Shipped Frt. Collect 5w ¢ &' « 701

Order Mo, J40-2848
Shipped Fri. Collect
7O PLACE AN ORDER pleme type or prent cleorly
lon gheet of cleon paper) the nome & order number of
thett item ofong with your nome & oddress, Enclose o
rhlclurmtfnr\dnpvmbllmmﬂ-mﬁ-
on, Inc (b suare 1o odd ship ‘hand. charges). Yewcon
ofin charge 1o MouterCond ar VISA, Print the accl. na
B experarion dabe and sign your nome, Allow 1.7 whs,
for delivery, Add 2.3 whs bor chemning af peryonal
checks.

Sand your arders fo:

_Wholesale : merica, iNc.

LECTRC 6000 Watt
Power Generator
Blaver be withoui elecineal
power ogoinl  Feolures: #B
HF Briggs & Stratten en
gane. @ 7120V & 2240V out-
lats, 35/17.5 amps. =000
waths surgen, 4250 wotts con-
tinsous power, ® Srvice canier na
tiorwide, ® Mode in U5, ® Mecsures
L e 19°W w157 H @ Wt 158 [be # Full 1 Yr.
Parts Replacement Warrantyl

5499 Compare at aver $31200.00

8000 Watt Genarator w/ 16 HP Industrol/ Com- §
mertial Briggs & Strafion engene nabo ovmloble

0 DAY MO HASSLE GUARAMTEE
IF you"re naot completely sotisfied with your purchase, retum
it [prepoed] within 10 dayy for o FULL CASH REFLIND (hess
shipping & handling]. Refurned product must be in original
boxr ond arigenal condition.

4777 Manard Drive, Eou Cloire, W1 54703
Fpn-&lﬂdndlﬂwmmmﬁmml:

XN !-‘I‘Il—l‘l‘l—lﬂl
I-ﬂ-lm

Send $1.00 fm‘ the lotest
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\Nhat's New at

“The Source” of the
alectro-mechanical components
AMERICAN DESIGN COMPONENTS? for the hobbyist.
& warehouse 60,000 | 200 CFM 115 CFM MUFFIN FAN | 30 CFM POOL CIRCULATING
: I-VOLUME I H.P. MOTOR &
items at American ELE&EL:! EAN Va

Dasign Componants — ax-
pensive, often hard-to-find
components for sale at a
fraction of their original
cost!

You'll find every part you
need — either brand new,
or removad from aguipment
(RFE) in excellent condition.
But quantities are limited.
Order from this ad, or visit
our retail showroom and find
exactly what you need from
the thousands of items on
display.

Open Mon. - Sat., 9-56

THEFIE S NO RISK.
0 day warranty
1 be returned for

12" COMPOSITE
VIDEO MONITOR

1

Grean phosphoe: 40780 column,
1000-Ena resoluticn. 18MHZ bandwidth
Compatibhe with 1BM, Apple, Commg-
dore, and mane. Inchsdes external trans-
Boermir {or operation on 116 VAC & wideo
cabls, Mir - Elston Elac, #DM30

I§eem #BB0T 525.95 MNiw

1156 VACIBO He.,

1.6 amps.,
3400 BPM. Thesmally protected
Qutlet: 3% " x 257

115 VACIED Hz,, 21W., 284,
100 RPM; S-plade model, aki

12 vVDC
Low ngise leved, Can ba mosnted

PUMP ASSEMBLY

115 VACIB0 Ha/1] 30-40 GPM;

- - - -
Sesial format. Search BOIPS -
Aead Write 201P5. 12V motor, BY
logic. B & 9 pin connector cables

IIII IIIIII.II ENE
hnel o
(LKL
]
For computer upgrade . . .
21 user-dafined keys, 5P5T ma
chanical switches, 21-pin ribbon
cable connection. General instrus:
tipns or replacermend of membrane
keyboands incl, Update computers
such asthe Timea Sinclair ZB1 NO00

MNon-corrosive

plastic impedler § # g B
& houding

Dedvess 1 GPM @ 2° hﬂu:l Idzli
for transtering water of chems
cals from one fank o anothae

|rbet: G " oha. mirwrm hpusing, Can be mourted | for cooling or exhaust. 12VDEC non-sell preming #ih poweds cond
Dim.: 10°H x B°W x 7% = desp | for biowing or exhaust Dim.: 3% 3g. = 1%  desp Diiaginally used as circulating
Mir - Fasco URS Dim,: 4" sq. x 1% "dasp Mir — Pspzi #8312 pumps for pools — 12 "dis. x 3H
Ieee #218 $12.95 new | iem #5348 $7.95mre |rem #7017 572,95 jow | e #7418 539,95 new
COMPUTER 75-KEY MECHANICAL | MINIATURE HEAVY
TAPE DRIVE iFor Adam] | KEYBOARD — For Adam | SUMP DuTY
T L PUMP SWIVEL
J1 ; ! g CASTER

SET

4 plarle-mount castens: 2 wwing
brake and 2 without. 5040 Ib. load
capacity par caster. full rober bear-
ing swwval. Recommended for use
o carpet. 37 whesl gips, OB
hesght: 4% " Swivel radius: 3.18°;

ltmrm #5444 £15.95 new

ADAM COMPUTER KIT!
fLags printer & w/'o cabiner)

1

=}
Build it yoursedf from subassembias. Mo
wiring necessary (pis1 phigs together)
Hook-up disgram inchaded. Inchudes:
Keyboard, 1 cassette digital data drves,
2 gama controllérs. powes supply, all
memiory boards, and one cassetie. ks
capable of running CP/M, has built-an
wond process

PUMPS — COMPRE
TIMERS

1/2 HP, 1725 RPM
SHOP MOTOR

For usa with powar tools, eic. . .
C'W rotation, 582 frama, resdien
base. Spin phase

Diem: 6% " o w771

Mir — GE BKH4TKRITO

S50RS

£9.95 new

em #7021

55 RPM SATELLITE
POSITIONING MOTOR

Favarsible capacior induction
rmedor 11660 He., 300in.b
toogue. 14'W. Front flange mount
OA Dim.: 3% 0w 5L

Shaft: W "Dx1°L

Mifr — Matzushits o equiv

BLOWERS - MOTORS - POTE
RELAYS - VOLTAGE REGULATORS

$9.95 mre

$19.95 mre

TIOME
POWER

1/4 HP, 14,000 RPM
MOTOR wiSpesd Contral

t i
F18VALC /80 Hz, CW rotation,
tool & applance cuty, deal for
use In high-spbed drills, Wik
spead controd, can ba used at
wariable speeds for mixing paints,
wic, Shati; %" s, x 1% "L
Dim.:2% " dis. x 3% "L

Mir — Morthland #72110

nem 7430 $12.96fre

ltem FB2

#
L%

Originally desigred tor the Adam

Dim: B8 W x 3% "H = 47 desp Dirm: 13%"Wax 1% "Ha 5700 é::‘-"tes&“t Top plate: 3%," = 4%,°

Itam #BE41 $9.95 now | om #7428 $5.95 Now | item #5430 59.95 jew | em #7872 524 98 s ewl
Rechargeable NICAD | GEL-CELL 24 VDC LINEAR DISK DRIVE
BATTERY & BATTERY PACKS POWER POWER SUPPLY
BACKUPS SUPPLY

12V @ A4S0 ma

Contaens 10 Al cells. Rechange Rechargeable —

rate: 45 ma, 18-18 howrs. Casa | For use with madel » '

with 13b pulpUt CONMECTOnE cars, treins, boats, i ”ﬁ'#‘i’.‘
Dim.: 2% "Ha 1% W x 2"°L | planes, s, 1 ]

Mie — GE 123233 or sguiv, BV @ 8.5AH i uih'“"".‘i'“ ‘J),
hom #5443 . $5.95 AFe | pim,: 53 H x 414 W x 2% doep | Varabie output from 20-25V0C. 2% «

Bfr — Elpowes #ESS Input: 1045-125; VAC @ B0Hz CCOutput: -5V @ 200 ma.
13ave tom #7039 51895 Now | MEntans constan valsge output T 5V @ 3 amps
1.65 AH _‘f ] " betvwesn B & B aimips & rated input + 13V @ 2.9 amps
Contains 11 C cells. For 12V i@ 1.9AH AC fuse protection 4 1AV (indiictival @ 1 amp
model boats, toys, afc Dim: 7T Lu2W"Hx1%"D Sigac 4" x B " TH" input: 11680 Mz,

Mir — GE #41B0358800101 Mir — Pawersonic #FS1219 Mir — Acme PS58134 Chassis Dimc 11°W « 47H x 87D

e 6642 S14.95 New
TERS - COUNTERS

SUPPLIES

VACUUM PUMP
& MOTOR

Uisable fior wacuum of pressumg ap-
plication. 4 CFM/15 PSI max, 15
cont.. 2B intarrettent. Pump is
direckly couplsd 16 a GE 1/3 HP,
TE2E BPRA, 115 VAC, S0/B0 Hr.,
sngie phase 3.8A maobor. Thermal
hy protected. Mounted on a metal
besa. Dimc &% "W x 14%°L

M- Gast D040V 118 ioil-less) & GE

itarm ¥7410 $99.00 icamplerel Jiem 25315 529.95 new | em #5149 iSpaed ool inchuded.| | tem #5327 %39 .95 mre
COLECO AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMLIN
VISION KIT YES! Please send me the following items: [ My check or money order is enclosed. ~ ORDER
(Assemble yoursell, diagram incl.) Itam How . [J Charge my credit card. $15.
g - Ho Many? Dascrption Frice . Tt [ Misa [] Master Card | Amex Fi-46
! Cand MNo. —— =
t Exp. Date
| T Signature
HE | I | Telephone: Area Code _Numbar
Total | M
ﬁ?ﬁh'x Shipging & handling. we ship UPS uniass [ = T
Tty "‘1"4{ otherwise spacified. Add 83 plus 10% totsl, | Address
ay ﬂﬂ- Conadian: §3 plus P.0. cost. Charge only cit
Complete unet, without housing, Can be g’- Saies Tax (M., residants only —
wasily mounted on any base. Contans: phease add 8% of totall State Iip

game board, 2 controlars, power supply, ORDER TOTAL
i ik & oy ol AN iwuuries and free rlrnfng rtquu']: ol J01-839.2710,

itam #7411 $19.95 | For all phone orders, call TOLL-FREE 800-524-0809. /n New Jersey, 201-939-2710.




NEW/AUTO ..

Chief of detectors

r - -
N 4
é-“‘ b . "- b =

D —

Vacuum leaks at carburetor and intake manifold mating flanges are
easily traced with the Thexton probe and a propane gas tank.

The guickest—and safest—
way to detect an intake sys-
tem vacuum leak is to pass a
low-pressure stream of pro-
pane gas over all the gasket
areas while the engine is
idling. When the propane is
drawn in by the vacuum
leak, the engine idle jumps ki
up a few hundred rpm.
Here's a handy propane tank

Reel light

Every garage needs at
least one quality droplight
that will stand up to vears of
scurrving under cars and
searching for parts behind
workbenches, With a re-
tracting cord reel, it is al-
wayvs within reach but never
in the way. Cordomatic's
950G deluxe unit comes with
a ceiling/wall mount bracket
and 50 feet of grounded cord.
It's 865 from Cordomatic,
1510 Skokie Blvid., North-
brook, 1L 60062,

*'!.

Drop-light reel hangs out of the
way, keeps cord neatly stowed.

adapter that comes with a 4-
foot hose and a thin, benda-
ble 8-in. aluminum probe to
reach intake manifold and
carburetor flange surfaces.
Priced under $39, it's made
by Thexton Manufacturing i

Co., P.0O. Box 35008, Minne-  Kit has tank adapter, hanger,
apoliz, MN 55435, flex hose and aluminum probe,

Snappy tiedowns

There's no limit to the uses
one can find for stretehy
hald-down cords, and here's
a eord that's more versatile
than most. The Toggle Cord
has two round ends bound Lo
a loop of elastic. By wrap-
ping the eord arcund a pack-
age and its rack, vou'll have a
secure  tiedown with no
hooks or sharp ends to mar a
fine finish. The 24-in. cords
sell for $1.55 plus 50 cents
handling from Dure Enter-
prisez Inc., P.O. Box 374,
Westmont, 11, 60554,

Toggie Cords loop together like
a hair braid to hold in cargo.

Pump-up scissors

Scissors jacks are becom-
ming popular as original
equipment in many cars be-
cause they're light and fold
to a compact size. Trouble is,
they are often painfully slow
because of their screw-type
raising mechanism. Norco
Industries gets eredit for de-
viging this hydraulic scissors
Jack, which expands from 5
to 16 inches and can raise up
to 1760 pounds by cranking
the lever, The top saddle is
ghaped to fit typical rocker
panel rails, The jack lists for
#62 from Norco Industries
Inc., 365 West Victoria St.,
Compton, CA 90220,

e At il
Scissors jacks are handier, espe-
cially with faster, more power-
ful hydraulic lifting mechanism.

Shifty fix

All the hassles and hard
shifting caused by the self-
adjusting,  cable-actuated
clutches in late-model Ford
Mustangs and Capris can be
eliminated with this replace-
ment cable kit. Get it for $49
from Kaufmann Products,
12418%=  Benedict Ave.,
Downey, CA 90242,

#

Replacement cutch cables allow
manual linkage adjustment.

For sanitary
C.V. joints
With  split-type
C.V. joint boots,
it's no longer nec-
pesary to remove
an axle for boot
replacement. But
it's just as vital to
get  the joint
clean. CRC's 16-
aunce aerosol
C.V. Joint Clean-
er neatly removes
the black moly
grease, Made by
CRC Chemicals,
B85  Louis Dr.,
Warminster, PA
18974, it sells for RESEEs
£3.70. ™

Greasecutting aerosol speeds
Job when replacing C.V. boots.
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Now Solve Your Wall Problems With WALL MATE"

REPAIRS WALLS IN MINUTES

ENDS SPACKLING FOREVER
C(RACKS NEVER COME BACK!

3:10 PMl

IT'S THIS EASY

&

a 4
APPLY —5Sell Adhesive WALL
MATE covers damages in-
stantly — ng spackling or
"plugging up” deep holes

IRON— Heal seal with hot mon

tor form smooth strong perma-
nent bond to wall

PRINT—Faini or paper immse-
dsalely—no waiting or drying
limi delays necessary

[3:00 PM

These unretouched photos show an actual demonstration of WALL MATE in
use. A hole was punched in the dry wall in order to gain access to the electric
box inside the wall_ In less than ten minutes the hole was sealed and painted

As the unretouched photos shows, the hole is completely undetectable

FASTER, SIMPLER, CLEANER

WALL MATE PROMISES.. .

« Structural and Settling
Cracks Never Come Back!

* Seams never Show!

* Stronger than Most Spackling
Compounds!

* No Mess...Paint or
Wallpaper Iimmediately!
* For Dry or Solid Plaster Walls!

WALL MATE ENDS...

* Spackling Forever!
* Laborious Sanding!
* Drying Time Delays!
* Priming & Clean Up Mess!
* Buying Costly
Additional Materials!

AND SMOOTHER THAN ANY SPACKLING COMPOUND REPAIR!

This amazing new patented polymer transparent film is o thin (only
3/1000sh of an inch) thaf repairs are invisible when painted or wall
papered

WALL MATE may be cut with scissors, yet it's 50 strang (an atfshot
of agrospace fechnology) it's virlually impossible to puncture or
tear with your finger! And once it's sealed to the wall with heat from
an ordenary iron, it stays forever taut, even if the wall itself expands
orcontracts, meaning: cracks or seams never show again! [t won't
blister or bubble—adheres parmanently fo dry wall and plasier,
even in corners where other wall tapas may wninkle, WALL MATE
irgns flat and neat

WALL MATE REPAIRS CRACKS,
HOLES AND DENTS FOREVER!

How often has that wall crack above the door frame opened up again
after you spent hours spackling, sanding and repainting? Has a
door knob banged against the wall leaving an ugly dent or hole
or your kids bike siammed into the wall gouging it? How about
thosa gaping holes left by toggle boits, mollys and picture hooks?
Mow you can fix this in just minutes with WALL MATE.
AMAZING WALL MATE EVEN JOINS
DRY WALLS WITHOUT SPACKLING!
Think what you once went through joining dry wall
boards to make walls and ceilings . . . all the time |
you spent spackling, taping, sanding, priming |
and waiting for gach stage to dry. Now you just &
apply WALL MATE and [t's ready to paint or wall g{;_ LA
L

paper Immediately—it doesn't even need a
prime coat! You can do the whole job in hours,
not days!

AVAILABLE IN TWD SIZES TO

SOLVE ANY WALL PROBLEM
WALL MATE REPAIR KIT containg a roll 8 1. long = 294" plus two
415" = 6" paiches. It's only $7.95 and perlect to repair all sorts of
hoek, dents, nail marks and structural setiing cracks in your

home. WALL MATE DRY WALL JOINER KIT for the do-it-yourselfers
who need 1o saal seams on wall board for an entire room—{it can
als0 be used for repairs) and it costs only 32295 and you get 72
feet of 27 WALL MATE and two teel of 17 circular patches 10 cover
nail heads.

Both packages save you a bundle compared to the cost of spackling
compound, wall tape, plaster, troweds, sponges, primer and abl the
other things you have fo buy if WALL MATE hadn't been imvented

not to mention the time saved and the mess you don't have to
clean up! Act now! Satistaction guaranteed or your money refunded
{less postage and handling, of course). WALL MATE is the best
friend a wall ever had!

£ 1986 Dumond Chesmsca's Ing

—— —— MAIL NO RISK COUPON TODAY — —
I Dumend Chemicals, Depl. WMT-5
S35-51k Ave.. New York, N.Y. 10017 |
Yes! | wand o END SPACKLING FOREVER! Please RUSH me the WALL MATE
REPAIR KITis) or te WALL MATE DO 1T YOURSELF [D1Y] DRY WALL KIT|s)
ordered below | may return bor @ tull refund, (less postage and handling, of |
cowrse) if nol completely satished [
I WALL REPAIR KITS ! |
(14301 ‘WALL REPAIR KIT {8 1t = 2% roll plus Iwo 4487 o 6 padches)
I §7.95 pius 52 my’ﬁe & I‘I.aI'II:IIIﬂE |
[ w302 SPECIAL 2 WlL MUTE REPAIR KITS $13.90 plus 33 postige &
| Randiing YOU SAVE $2.001 |
D0-IT-YOURSELF DRY WLL KITS
I [ wan] HOMEOWHNERS SIZE (72 fx 27 plus 2 1 of 1% nail head covers) |
Ml'nm-li plus §3.50 pestage & handiing
| C1#am2 HANDYMAN's Super Sie (144 1< 2" pius 4 0 of 1" nail heag |
cowers) only 539,99 pius 35 postage & handling. SAVE 58.00) ]

Amount entiosed § NY residents piease add sales tax)

No C.0D 4 please
CHARGE 1T (15 minimum charge) [ VISA [ MasterCand

I Coedil Card # Exp Diale i
Name

I Address




Foldmg utili thralIer

\ .Ffrlcuu‘d"ahd til 5/31/886 %

\‘x

CEDECIW'

Was!s‘lﬂ-as

Llst $34995

$1 86 95

Item# 1257 Ship Wt. 222 |bs.

Your average utility trailer may do the job of
hauling, but after the job is done where do you
store it? OQur 4" x &' folding trailer takes away
the storage problem by folding quickly & easily
into a compact 5'3"W x 6'H x 2' D package that
you can roll away to any convenient storage
area. Save at least 55% over average retail
prices for a comparable trailer. Thats
£250.00 less than anything similar!

Features:

@® Heavy steel frame with tough
baked on enamel finish.

® Leaf spring suspension for
smooth ride.

@® Reinforced tongue for added
stability.

® 17" ball hitch.

® Stake pockets so you can add
2 x 4 stakes.

@® Popular 480 x 8 high speed
tires with 4 bolt wheels.

® Steel fenders.

® 4 solid rubber easy rolling
casters.

@ All lights & reflectors inciuded.

Shipped Truck
Freight Collect

Spare Tire " 7
Popular480 x 8, 4 hole high speead
wheel and tire. Fits bolh trailers
#1257 and #12542. Don't Get
Caught Without Onel. Ship Wt
11 Ibs., ltem# 1211

$23.95
Utility
w1 railer

A Real
Bargain!

il ltem# 12542 " List $279.00

® Complete road ready kit. $ 1 36 95
® Steel fenders.

-’\k
® Easy assembly with basic tools. Ship Wt 124 [bs. s wmain. _ P K I t
® Baked enamel finish. Will UPS 4B states & g% -
® 17%:" ball hitch. for 30,00 in 2 boxes

® Comes with approved wiring.

pe Th,:,lrmﬂﬁs high speed tires with Northern

® Bed size 40" x 48"

® Load capacity 1 060 Ibs. ydraUIICS

® Motorcycle rails and boat cradie
available. HN@, Dept. # 8046




Call 1-800-533-5545 todayand ...

8@]@8@@'&3@%

Heavy Duty Log Splitters
B Ton Electric, 110 voll l'l'iﬂ:l..s-dﬁg.m

On Thase Name Brand Parts, Tools & Equipment!

&£

'I Jg.
Lng Splitter Parts
11 Gpm 2 Stage Pump, #1012_......_.
13 Gpm 2 Stage Pump, $1053...._..... 112.95
16 Gpm 2 Stage Pump, #1058.......... 124.95

$83.95

22 Gpm 2 Stage Pump, #1017 $248.00
Standard 4-Way Control Vahe, #2010 $46.50
Auto Datant Valve, B2020................
Ax24x2" Walded Cyl., #802424. ... 51 DE- a5

Sx24x2” Tie Rod Cyl., 2a08524... $185.00
Much More in Btock at Low Discount Prices!

12 Ton Splitter, ¥1125%
16 Ton Model, #1134 %

24 Ton, Low Profile #1142+ .. $1329.00

* Comes with 2-stage pumps, heavy duty slides
& beams and large oil tanks.

Gas Engines
Always the Lowest Prices
And the Largest Selectign!

SR /

Year
Warranty‘

Gas

Engines
Horizontal
SHp. Tacumsah " shalt, #8051
SHp. Briggs, % shaft, #6052, . ...........
BHp. Tecumaah, casl ron slesve BOB1.5192.958
BHp. Brigga, 1"shall, #8080............ 8222 08
10 Hp. Tecumaah, cast ron sleeve. 8010 §232.95
10Hp. Tacumaeh, elec starl, #60101... 8288.95
320 Hp. Horzontal & Vertlcel anginaes svallable at
SUPER LOW DISCOUNT PRICES!
Vertical
B Hp. Briggs, 1" shaft, #7080, ...........5217.95
BHp. Tecumseh, caslironsieasve TOBZ 5198.95
10 Hp. Tecumsaeh, cast iron sleeve, TO10 $221.95
3-23 hp. horizontal & vertical engines available at

SUPER LOW DISCOUNT PRICES!

orth

In Mn call 812-894-8310

1986

ern
Hydraull

BO1 East Cliff F.'und. Bmt 1 219, Burnsville, Mn 55337
Call our order dept. at 1-800-533-5545

N.C. & S.C. residents, visit our Charlotte stora!

We Ship UPS, Bus or Truck

Honda g

Generators g

Other Honda ITS A /o
Products Available) HIONDMN S g
Honda EXT1000, 1000 walls of power Lis! 5473
Ship W 58 Ins
Hem# 1672.. ..5393.00
Honda EG‘MN 'Idtk.‘l warrs -:|d u-:mr@-r List §500.
Ship Wi 79 Ihs
ltema 1667
Honda EG2200, 2200 watts of powsr List $749
Ship Wi B9 lbs
lfam# 16568

High spaed hub & spindla set, 2000 Ib capacity. 4
bodt circle, 4 hole, 2 hubs & 2 spindies. dust caps,
tapered bearings. lug boits & cotter pens §37 . 50/ set

High spead irailer wheals & tires. Fite all 4 hode boat
& snowmaobile trailars

llem# Size Ply Cap Sala tire only
1211 4808 4 530 bs $23.95 S15.85
1292 S5T0w8 4 7151bs $33.95 %24.05
1218 4BOx12 4 TBO Ibs. $38.95 524.85

Trailer gprings, %7 wide wieys canter of 26"

e Capacity Springs Leafs Sale
1250 1000 Ibs 2 2 522.00/pr.
1251 2000 Iba 2 3 24,007 pr.
1252 3000 Ihs 2 3 27.00/pr.

Sangle Spring Set Shackle, llem# 1255, £10.00/pr.

Mortharn
Hydraulics

Boxn 12189

i Burnsville, Mn
Sale Expires ,,__. ﬁ?f::dﬂ':::_’:‘_ o 55337
May 31 Fridays Bam-Gpm. Saturdays Bam-Spm Dept.# 9046

| catalog and a Splitter Design Booklet,

BO1 East Clff Rd.

<! Don’t Be Without Power

Ideal for home-
owners, farmers
contractors &
vacationers

1 YearWarranty

Generators

4000 Watl. B Hp. Briggs. 50 amps & 120Y 1RG

amps o0 240 valis List S1009.00 teme 16402
$422.00
A000 Watt. wielec starn Lis1511473 llema 18403

$485.00
S000 Watt, 11 Hp. Briggs, 42 amps @ 1204 2%
amps @ 240 volls List $1174 00 leme 158404

$599.00
SO000 Watl, wielac atarl Lt 512049 leme 165405
All are at continuous watl rating. s&ggm

{1 Year Warranty on Above Generators)

£3.00 traight & handling
Multi Purpose Pump
Mighty 8ae * pumps 1050 Gt WHE push wales 99
1 Filg any duarcken hiode Fibs any alachos dell ar ACS
[, matne iwath coupler #10402 sted below
Fumps water & many rdhar hoooeks Thas is @ eodler
v mee P o T SEasnloss stoeel 87 shall Maomtisrnal
Irictinn &0 you can ron il ey CGomes with suctinn
sirainer | sl 532 95 Hema 10901 51 5.95
Coupler for Above Pump, Wil coapla 8 10501 in
slectric modor Hems 108032.......%$2.00

Ay L

'| il.“q_ 1 Homelite
s o 2" Pump

This pump is hquhppﬂ:u wirlh ghrasiwea and chamscal
rasistant seals ldeal for clear water chemical ler-
lizers or chamcal tranaler Uses 27 suitlion Pumps
B400 Gph, with a 28" it EDPRM seals, 3 hp Briggs
engine. Comes with uyrswsrsal mounting basea lor
parrmangnl inslallation List $32995 Shwi 37 ths

y d

)

Ifsma  108HE

--------------------—---1

r
I Order Toll Free 1-800-533-5545

| SendtoraFreecatalog orinciude $6.00 and receive your
[ | [—
o Bl
Name ]
Address
City
State Zip

Please Rush Me My FREE Discount Catalog!



NEW/HOME

The Panorama patio door
combines the strength of a
steel door with the look of

tures 15 hand-beveled, lead-
er-glass panes per door, The
left door opens, the right one
is fixed. The lead strips are
true, structural members,
The door's body is 20-
gauge sheet steel with an
insulated core. Its inside
face iz veneered with ash,
birch or cak, its outside face
iz painted with primer. As
shown, the door costs 31500
at home centers and building
supply stores. Write Perma-
Daoor, 9017 Blue Ash Rd.,
Cineinnati, OH 45242,

wood, The model shown fea- |

Panoramic patlo door

Panorama steel and wood doors
feature triple-glazed, leaded-
glass with beveled panes.

Quick vac
Eureka's Quick Up cordless
vacuum is designed to pick
up small, dry spills. It hangs
on a wall-mounted recharg-
ing bracket for easy access.
Unplug the 3.8-pound vac-
uum from the recharger and
it's claimed to give 15 min-
utes of continuous cleaning.
According to the manufac-
turer, it requires two to

three hours to recharge if
used for five to 10 minutes
and it recharges overnight if
used for 15 minutes, The unit

| has a removable dust cup. To

empty, unclip it and dump its
contents. The vacuum's fil-
ter is reusable,

Measuring about 4 ft.
long, this vacuum is the
same size ag a standard up-
right. Included are a nozzle

that pulls up spills under-
neath it and to the side, so it
can clean up to the edge of
baseboards and into eorners,
and a swivel handle to allow
access to difficult areas,
Quick Up ecosts about $50
at hardware and department
stores. For more informa-
tion, write the Eureka Co.,
Bloomington, 1L 61701,

Phone home

Travelers or vacationers ean
phone home in cold weather
to check if their home's heat-
ing system is working prop-
erly with Phone-Stat. The
device plugs into a modular
phone jack or wires into sys-
tems without jacks. Set its
thermostat for any tempera-
ture between 30° and 110" F.

reach into difficult

The cordless, rechargeable vacu-
To empty vacuum, unclip and um's handie swivels so it can

remove the built-in dust cup. areas,

Call home to check that your

heating system is working prop-
erly with Phone-5tat.

To check vour heating sys-
tem, dial your phone num-
ber. The device gives off a
busy signal if the tempera-
ture has dipped below the
preset level, alerting you to
the danger of frozen pipes.
The device is available by
mail from Phone-Stat for
H89.95 postpaid, Box 18035¢,
Lansing, MI 48501,

Paint mixer

This paint shaker ($5) was
desipned to do away with
messy stirring sticks. Chuek
it in an electric drill and wrap
its spring around the can.
Turn on the drill and hold the
can's bottom while it mixes
with 5000 wvibrations per
minute. It fits half-pint to
one-quart cans and holds
spray cans, too,

Use your portable electric drill
to mix paint, without the mess,
using the paint shaker.

It's sold at hardware and
automotive stores. Write
Vermont American Tool
Co., Box 340, Lincolnton,

NC 28093-0340,

Pressure painter

| This power paint roller ($40)

supplies its own pressure,
Fill its 1-gal. tank with latex
or oil-based paint, Serew on
the cover, which has a pump
built in, and pressurize the
unit by pressing the pump
handle 25 times, It's de-
signed for simple disassem-
bly and cleaning, its maker
claims. The Padeo system is
sold at hardware and paint
stores. Write Padeo Ine.,
2220 Elm 5t 3.E., Minne-
apolis, MN 55414. m™

Padco's power system gets |ts
pressure from a buillt-in pump

so  paint flows smoothly.
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| Enclosed is §2 to help cover postage and handling.

| Name Address

| City.

|
State ZIP Day Phone (___) |
{Coupon musi be completed to process information requesf) I

1
| BCIassic Roadsters, Ltd.

{ 1617 Main A"u"l’.‘., Fi-]l‘g(‘.ﬁ, ND 58103 II:HIM-BE_J

From Europe The Ultimate in

] HISTORIC SHIP
MODEL KITS.

frame Construction

Lanra, Mamol, Maniua/Sergal and
more: large, magmhbcen! replicas

(miany over 4 feet lang') with Beautiful

L e

HMational Education bers offar "honds on” froenin
carears lor iha 'B0%—and bajponal

Our program pockages leature: » State-al-the-ar equipment

# Day and Evening classes » Financial Ald for @ualified Students
* Housing Assistonce * Job Placemen! Assistance for ALL Grads
«,.. And our schools are Accrediled Members, N.ATTS.

We have 4 campuses in the MNahonal Educalion
Centers nelwork

Vale Technical Institule, Blairsville, P& MATIONAL EDUCATION CENTERS
Arlzena Automolive Institute, Glendale A2 - Corear Dapl. Pidss |
Kentucky College of Technolegy, Loulsville, KY L £ 1732 Raynoigs Irving, TAPZT4 .
Rhode isiand Trades Shops School, Providence ki 1l A -
So don'l delay! Classes are larming naw! Call aur - ADDRESS, -
Toll-Free Hotling for informolion and your codor - ¥ |
brochure foday: 1 (800] 722-7337 (Ext 203) or B CiTySRETIR: =
chip and masl in e handy Coupon! = HOME PHONE ; m
“Our Grads are Going Places!” | feiize | must be @ high school graduate o T
oo My year of HS groduaton & -
NATIONAL - Sand ma nlomohon about wous liocafion in =
EDUCATION M pioisvile B4 Louisuile KY -
= CENTERS B Glendoe A Prewidance, R |
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lings and detaiis

L=
ExOLisilely ©
Dronze a

sty

all maters ncluoed

& SCdig plans

ruclons

Send for gg-pg. full-color calalog,
only $1.00

MAIL THIS COUPON TODAY|

| MODEL EXPO, INC. Degpt. PM4ES |

l 23 Just Road, Fasrfisld, N.J. 07007 l

1

Plaase sand ma a lull color ship model catalog
I I 51,00 is enclosad.

Namea I
[ ] acdress —_— |
ity
I Sigie_ — . h l
—_———————_--—I
A NEW TOOL!  Just set your blade,
i BcCujg|nt will index
accu : BN your work exactly |
ainGg’” PERFECT
Fateni Fending E"n"EH‘I" TI“E-

Only -7 $39.95
O MLuS 52
Shepping & Hardling

Mgk renden bl Bsod Y% dEs
WONEY BACK GuraNANTER
Send Chack or Money Order
Morse Design
P.O. Box 195
Boston, MA 02123

Make o
precision e
finger joints

on your table saw !

Do Your Own Work o
with Magnatrac.

A -
Assemble tha. whsgue Treaios
Wit Thousssaiy ussd P Land
Btapne, g dening, axcevating’
CATALDG of "Lty -mue
Magnatrac K 5 1.00
PLANE (0 i & Magrariod l
P bl raateiaale.. . 5 700

STRUCK-KIT, DaptPMaGM
CEDARBLING, Wi. 53012

- -

PLE T
[
-

Portable Steam Cleaner
Slearn in 0 seconds
CLEANM:

Englnes, Air Fillers, Lown Mowers.
3-y7. guarantes on fre box, cols. Lises lig-
ued sop, propane fired. WL 120 s Auwl,

Pump requered on low wWaler pressure.
WEDCO MFG. ING., Dept. M-16

P.0. Box D, 940 Wes! Broadway,
Jeckson, Wyoming B30
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NEW/ WORKSHOP

Benchtop band saw

p— = ———

This 10-in. band saw ($158) is
designed for the do-it-your-
selfer. It can saw through a
3-in.-thick board and can eut
to the center of a 20-in.-wide
panel. Yet, it's small enough
to fit on a workbench, mea-
suring 124 in, wide x 224 in.
high x 23V in. deep. The die-
east aluminum table tilts 457

w

;

Delta’s 10-in. band saw fits on a workbench. it has a table that tilts
in two directions and It also has a 3-in.-thick cutting capacity.

right and 10° left. Features
include a %-hp motor that
delivers 1720 rpm and a re-
movable, locking  on-off
switeh. It's sold at hardware |
stores and home centers. |

Tool marker

Identify vour metal valo-
ables with the Eteh-O-Matic
marker ($32.50 postpaid).
Rub the electric marker over
a stencil with yvour identifiea-
tion typed on it. An electro-
chemical solution inzide the
marker etches through char-
acters on the stencil. Write
Wooderaft Supply Corp., 41
Atlantic Awve., Box 4000,
Woburn, MA 01388,

ool | =
Etcher comes with enough solu-
tion to identify 2000 tools.

Roller sharpening guide

Roller sharpening guide will
hold togls up to TR LS wide.

This honing guide ($6.50
postpaid) was designed for
sharpening small carving
tools. It has two openings to
match honing angles. To use,
place the carving tool in the
guide so that, when tipped
forward, its bevel meets the
stone at the correct angle.
Tighten the serew, then roll
the guide along the stone to
hone the tool's bevel. Re-
move tool and hone its back
surface. It’s sold by Wood-
craft Supply Corp., 41 At-
lantic Ave., Box 4000, Wo-
burn, MA 01888,

For more information, write  POrtable planer kit

Delta International Machin-
ery Corp., 246 Alpha Dr.

Pittsburgh, PA 15238. |

Carbide cutter bits

These carbide bits are for
cutting and degrouting ce-
ramie tiles or drilling other
tough materials, like brick or
steel. They come in M
and Y- in. dia, Each 1%-in.-
long bit has a Yu-in,-long cut-

| son Rd., Vestal, NY 13850,

ting edge and can be used in
either drills or routers (with
the free router bushing). A
set of three costs $26 post-
paid ($10.90 each postpaid)
from Truehite, 245 Ander- |

= b i S oy
Use these carbide bits to drill
and cut many hard materials.
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The carbide bits can be used to
cut or degrout ceramic tile,

| Juint and plane boards, cut

bevels or remove saw marks
after ripping lumber with
this portable power
plane designed for
the home crafts-
man. Its 4-amp mo-
tor delivers 16000
rpm, which means
that the Z-blade
cutterhead makes
32000 cuts per min-
ute. The blades are |
also removable for |
sharpening  pur-
poses. The 3%-in.- |
wide planer comes
with a plastic carry- | \\
ing case, adjusting | e
and blade-setting
tools and a fence for
edge-jointing. The
kit costs about $140

Write to Makita USA Ine.,
12050 East Alondra Blvd.,
Cerritos, CA 90701, ™

e -

< ' J_M
S Yaa

at hardware stores The 3V-in. planer kit comes complete with

| andd home centers. accessories and a handy earrying case,

POPULAR MECHANICS ® APRIL | 986




OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED MUST LIQUIDATE
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS| AT BELOW DEALER COST!
1. Coll 1-B00-841-8674 for literature ond
prices.
2. Study literature ond price sheet fto Y NEW! rrm QUALITY! |
determine that cluminum columns are less FACTOR! =
expensive ond easier fo obtain than wood Models \"“H ¢ e
columns, from
. 750 to
3. Sell spouse on all advantages of aluminum 4000 watt
columns,
4. Coll foctory ot same toll-free number ond (1L T,
PR Moo or- Gatme 10 ke Shpond [ s, e, e ‘
immediotely from stock of 50,000. Use | (LT See. 8 ez :
credit card or mail check. | L swart | [ | rendytor
; . NN FLUTED DESION bad starms
§, Schedule Soturday morning do-it-yourself r | I|I .'I /ll i complete with stancard all r:l-r "round.
H ™ I
project. :.'“’"" ||| | 1 Apn?'rmmﬂmﬂbl;rﬁ"s We made arrangemenis with various power
B & I = ; generator manufacturers to liquidate their pro-
& Columns will arrive in approximately 10 y gx‘;‘:’;inj‘:::‘:ﬂfw duction overruns! Now you can enjoy low
days. | |/ and bass. PERMANENT maney -ﬁ:lnglnrflces on these poweriul energy
. 111  FREE-wi : sources! Models for camping, home emergency
+ Arrange for moral support, 2 soft drinks, / -I.' T:?:::r!;:f!ﬂ-p:;::mlr use, of commaercial use. Provide alactrical pow-
1 con elbow grease, hommer, saw, level, . (I prrlimbniesniatied er for lights, well pump, power ools, appliances
and jock, siuminum. LIGHTWEIOHT, I:thla:e_ Elll: M;}arluéal ulr cIFm:IIlu: s!n’rl 1|1|[:|::|¢i5
i {batlery nol inch). Single tuel or mulli-fue
8. Follow directions and install columns on L SN0 (NG o o
s n:' labof coats, materlal coats and 1,200 Watt Continuous
S'ﬂu'dﬂ? morning, eat lunch, then P[‘U'I" Il handiing time. BAKED-OM RECOIL 'wnm;?r s
nﬁf with friends. FINISH —oven baked columns c E m
; ompare at: %695.00 .....
:Mﬂ:;:ﬂ'::m :‘::: feeem H-1130-5477-005 Shig, handling $18 50
Ma inatallation |s reguired. .. I.EH “‘Iﬂ‘. M
FHORR ROREIAS (08 foyh T e T &‘ﬁﬁh’fﬂ&i‘:&’.‘.‘f‘f. $369
Mou “ﬂa. G‘A EI?BE IMI-IN interior decorating. ferm H-1130-1043-314 Shupped Ireight collee
4,000 Watt Continuous Duty

RECOIL START, GASOLINE s dzs
Compare at: *825.00 . ... ..

Be Your own Boss and Make tuﬂ;m;:{::::::in:;mghlmmr
. ELEC. START, GASOLINE sqaa
I Compare at: *1100.00 . .. ..

leaem H-1130-1043.371 Shepped fraight colleci
4,000 Watt Continuous Duty
MULTI-FUEL ELEC. START 3329
Compare at: 1195.00 ..

e H-1130-1043-348 Ehmﬂhalﬂlﬂ el

;‘.‘mur::f: ::'l.TﬂH'll'rl can oaded b‘- phone
T daye a "“‘.r ? f—m—i
Toll-Frcn. 1-800-328-0609

¥ois chich o welcodms!
Mo dalays o orlers paid by chisch

—— e ——— —— — ——

ml m
AN HOUR!

C.0 M_B. Direct Marketing Corp.  ltem H-1130
14608 281k Ave, N./Minnoapalia, MN 55441.3397

Your FREE Liletime Security Fact Kit 1elis you how 1o Sﬁnﬂr NOW fﬂf' our FHEE - -
make S18.00 to S30.00 an hour in your own Foley- ‘V o - - e

Belsaw Full-Service Saw and Tool Sharpening Busi- L."fEﬂm& SEﬂunfy Fa[:r K.'”

ness. Your FREE Fact Kil explains how you can E—
— be your own BOSS! FHEE .:;’l iM-mnTwI- renidnnia Jédﬂﬂ*s wlan tne. Alree 3-8 warks
= wark full time or part lime, righ! at home. Y FOLEY LII‘ETIFI:.;'IE1rr o e Yy S s
= dio work you enjoy and take pride in, . BELSAW EEE,};J“ ¥ R mh procetsing orders pasd by check. thanks 1o TeleCheck.)
— pperate 3 CASH business where 90¢ of every | “ Charge: [ MasterCard, 0 VISAT

dollar you take in is clear CASH profii. o | i T Aot '?PFINTI:I.EAHL'E p_.p___L_,

1 5 13 [ ] FLEAS

And it is so easy 10 learn. Foley-Belsaw Gives | sooaafid Bias ‘Wl i Mama
you all the facts and instructions. No experence ar 1 Kansas City, MO 64111 Tl | B Addesss
special training is necessary. Foley-Belsaw tellsyou 1 YES. | warti to know more! ._n:&.__ i City
EYYMNAE SN Itk 10 MW 0 0% S el 1™ Please rush my FREE Liletime Security Fact . i

And there's plenty of business available in your area : Kit : Phone 1 !

You will be able to sharpen all types of saws, garden 1 ' i Bign His
iﬂ-l.".‘f shop toois I:LW home. farm and industry . !

ou will be ablie (0 ot your own howrs and not have Hame . .
to worry about layofls and strikes. And there are no : : c-o-“ . B- Direct Markating Carp.
franchise fees. Any age person can succeed T Addoars - Authorized Liquidator

But you've got to get the FACTS belore you can 0 o —— B 1 14606 28th Avenus North

s!aneg So write NOW for your FREE iuiehmg ; ‘ ¥ i p : Minnaapolis, Minnesota 55441.3397

ecurity Fact Kit. It's yours to keep with N 1 |
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PEAFOAMAMCE AUTOMOTIVE WHOLESALE. INC,
21122 Lllllﬂ Sm i:hlla-mh CA N

ON SALE
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WHY ARE P.A.W. PRICES LOWER?
WE BUY DIRECT, WE SELL DIRECT
& THAT SAVES YOU MONEY.

STOCK & HIGH PEHFOHMANCE PARTS FOR THE SHOP & HOME REBUILDER
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING.

SUPER STOCK PISTON KITS
With Cast or Forged Pistons

= Bigfoms 4 Ping
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The Fabulous PAW Blown Molar
Logo in 3 Colors on both Front &
Back of a Chuality Hanes Baaty 'T
Shirt. Available SM. M, L & Xi
State ¥Your Size OMLY $6.50
PAW Hal with Logo — lis all advertisement or
si7e DMLY §4.50 Send $4.00.

P.AW. MONEY BACK GUARANTEE
BUY WITH CONFIDENCE FROM P.AW.: IF FOR ANY REASON YOU ARE NOT
SATISFIED WiTH OUR PRODUCTS. JUST RETURN THEM WITHIN 80 DAYS

FROM DATE OF RECEIPT AND WE WILL REFUND YOUR MONEY

HOTE: NO REFUND ON SHIPPING CHARGES. PRODUCTS MUST BE IN NEW
AND UNUSED CONDITION |N ORIGINAL PACKAGE INSTALLED ITEMS CAN-
HOT BE AEFUNDED. CALL 818-998-3541 FOR RETURN AUTHORIZATION,

WE SHIP COD, NO DEPOSIT REQUIRED
ON MOST ITEMS IN STOCK
WE ACCEPT MASTERCARD & VISA

=== TECH LINE &
@& PHONE ORDERS
CALL 818-998-6000

B:30 AM to 5:30 PM Pacific Time
Monday thru Friday

CUSTOMER SERVICE : For Return Information and inguines Aegarding Previc
ous Orders Call 518-598-3641, . P

MAIL ORDER

PERFORMANCE AUTOMOTIVE WHOLESALE, INC.
21122 Lassen Street, Chatsworth, CA 91311

HOW TO ORDER

State Make, Model, Year & Engine Size. Send al least 50% deposil by Cashiers
Chechk or Money Order, no personal checks accepied of use your Masiercard
or ¥ISA. &ll Overseas & Canadian orders musl be paid in full. Mo C.O.0D. an
truck freight shipmenis. C.0.0. on UPS only. All Engines & Masier Kits miust
be paid in full. Customer responsible lor all shapping charges
Print Kame. Phone # |
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The Quality
Alternative to
High-Cost
Inflatable

- 9" 1 BE-8H
features improved

&-point motormoun 2
oo Sie p up fo DC ml'h a g
Why pay $800, 1000 or more for an inflalable
boat? Sea Eagle inflatable boats last for years, Imo n r‘ e r
go almosl anywhena and cost as litte as 560

Fishing platform, molor runabout, river raft,

camp boal, yacht tender and now a true speed- Big brother to the Lincoln AC-225-5. It's the ideal welding tool for do-it-yourself
boat! Lakes, rivers, ponds, bays and oceans. fabricating, maintenance, farm repair and construction, piping, and hardsurfacing.
Sea Eagles give you real value for your money! And, it's great where DC works best: where high quality is required, for all-
¢ FREE COLOR CATALOG! position welding, and sheet metal welding where a smooth arc is essential. Plus, it's
S Tes s et L ideal with stainless, low-hydrogen, non-ferrous, and many other electrodes.
. B 544, orithbowrs. NV 11787 The Lincoln AC/DC gives you a choice of DC or AC and runs on single phase
230-volt power. Standard features include input plug and receptacle, electrode holder,

Or tedephone. 516-724-8900
B:30 AM-4:30 PM. Monday Friday, EST work clamp, and cables,

= Ask for a FREE Weldor s Guide complete with illustrated

instructions and tips for better AC /DC welding.
3 e ¢ s g e For your copy, write: The Lincoln Electric Company,
The power in welding since 1835, Cleveland, Ohio 44117,

GET THE EDGE!

Full Size Plans

| MODEL #120 $39.95

Edge Collector Series
Paarlite, |talian B% ~ Side Opening
Blus, Grean, White, Red or Black

3 for #‘Il]ﬂ-.ﬂ_ﬁ ‘
1]  MDOE i I 286
& !

Tha Mew England Rocker is 26" x 44", The
parts kit contalng foam, vinyl, rings, eyes,
buttons & tacks. Wood, fabric & fringe not
included in kit, Easy to build, Tots love I,
Plan-338—%9.00 Plan & Parts Kit—%$15.00
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HYUNDAI EXCEL

America’s first Korean
import takes aim at the
econocar market.

BY STEVE PARKER
West Coast Editor
en 4 new car company hits
American shores with a pow-
erhouse executive team—the
top four members are all Toyota alum-
ri—vowing to sell ears for under SGO00,
it's time to take notice,

Hyundai, the largest industrial cor-
poration in South Korea, has been sell-
ing cars in Canada for two years and is
getting its sights farther south. What
American consumers will pet i= an in-
flux of value-heavy, low-priced im-
ports—100,000 the first vear—in &
poorly populated segment of the import
car market that could use the exeite-
ment of a new eompetitor. At a time
when the Japaneze are selling larger
and more expensive cars, leaving the
bargain-basement =alez to light truck
buyers, Hyundai offers a ray of hope.

Hyvundai  (pronouneed  hun-day)
wants to go head-to-head with the Colt,

POPULAR MECHANICS ® AFEIL 1980

Sentra, Sprint, Civie, 323, Tercel and
Mirage. The initial Hyundai offering, a
front-wheel-drive mode] dubbed Exeel,
ig on =ale at 100 dealers in 31 states,
A single-overhead-cam 1468-c¢ en-
gine supplies 68 hp from a 9.5:1 com-
pression ratio, The Excel iz slow Lo
accelerate, and an annoying throttle lag
provided even less of a chance to make
use of what power the car does have.
The Excel cruizez easily at freeway
speeds; but don't expect to zoom over
even small hills at more than 55 mph.

Interior has basic plastic dash, but plenty of
room and very comfy seats. A 5-door hatch
[top) and 4-door sedan are Initial models.

The ear simply can't do it.

Handling is secure enough for aver-
age  maneuvers.  High-gpeed lane
changes showed quick turn-in from the
rack-and-pinion steering, but the car's
recovery was slow and lots of body roll
discouraged too many attempts. 1t felt
like the wheels had turned, but the
body wanted to keep on going. Braking
was adequate with the dise-drum set-
up. MacPherson struts in front and coil
springs in the rear provided a fairly
quiet ride, but the amount of vibration
tramsferred into the passenger cabin
was annoying. Perhaps an out-of-bal-
ance tire was the culprit. Hyundai
should also check out fumes that en-
tered our passenger compartment, os-
tensibly from an overabundance of pre-
servative .“-CJII‘::I._'.'!:'II on metallic Jraris in
readying the car for its ocean vovape
from Korea.

Hard cornering is not the Excel's
forte, and the throttle lag didn't add to
our confidence level when we wanted to
throw the carinto a turn at high speeds,

The L and GL level models come with
a standard 4-speed transmission. The
GLS comes with a G-speed, which can
be ordered for the lower levels, as can a
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Log Home Owners

Eliminate chinking gaps and breezes

For mare information on a laskng solutan
for your chinking needs write or call;

PERMA-CHINK SYSTEMS, INC,
P.Q, Box 2603, Dept. PM4
Redmond, WA 98073-2600 (206) BR5-6050
1605 Prosser Rd., Dept. PM4
Knoxville, T 37914 (615) 5324-7343

PERMA-CHINK™ stops air
infiltration . . . cold!!
and provides
lasting protection for your
log home investment.

Now modem materials technology has
provided an advanced chinking com-
pound that looks and feels exactly like
traditional cement mortar - but bonds
extremely tightly to the logs and
stays flexible! PERMA-CHINK ™ is the
answer to your chinking dilemma.

Excatlent for inlenor and extenor application,
Stays flexible - follows movement of logs
Idaal for repair or restorabions - can be applied
directly over deterigraled mortar.

Sutabbe lor all climates

Available in colors

Application designed for both commercial
and Do-it-Yoursell Accounts

Excellent results when used as “Caulking”
for Milled Log Hormes,

FULLY TESTED AND WARRANTED

HE STOMACH ELIMINATOR"

For Travelers, Business Men and Women and
Anyone Concerned with their Health and Good Looks

| don't know about you, but | travel o
lot and often it's simply not practical to
go jogging or do exercise on the rooad,
Warse, it often happens that you eat
and drink too much while traveling, The
result is stomach flab.

A Fortable Device

Recently, | found the
angwer 1o this problem.
In Eurape they have _,
developed a 2': Ib. B8
exefciye device you con 8
carry in your overmight
bag. They call it “NO
STOMACH." Designed
specifically to eliminate
ol excess fat from your
stomach, it is a strefching
and exercise device
made with three steel
coil springs 5o you can
odjust the level of work-

PFlease send ma

Stomoch Eliminatons)

£ FRES HARRISON. HOGE 1D INC

10 Minvies o Doy aond

Your Pot Belly Will Be Gone!
Thet's our guarantee. If you're nat
satisfied with how o works for YOou,
return if for full refund. There are seven
simple exercises to do and you con do
them almost anywhere: In o hotel
room, in your own home, etc. That's
why | think the Stomach Eliminator
really is the onswer for people who
trovel, wha like to have good meaks,
but who don't wont the pot belly that

DHE"I comes as a result.
DR GUARANTEE IF they prodedt doass mod fe-

duce your womoch sgadicantly i 90 dana. reluin
foor Jull redund

Cecil C. Hoge, Jr

of $24 postpoid eoch, Pams

Enclosed is o check/M.O. for § Acldress

Charge my credit cord:

O Amex O Dwmers OWisa O MC City State Zip
Cord No. Exp. Date HARRISON-HOGE INDUSTRIES, INC.
Signature Deps. PAsaX, PO, Box 944, Smithtcwn, MY 11787

MY Residents pleate odd sales tox

Fhane: { 516] 724-8900 B:30 am-4:30 pm M-F EST
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Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

stacked on top of
each other.

POPULAR MECHANICS FILE BOXES

will help you keep yvour magazines

and bookshelves trim and orderly.

PM is now offering a sturdy glosay

lacquered File Box to keep a vear's

supply of PM issues neatly together.
With every order you will

receive FREE self-adhesive labels

covering the vears 1975 through 19856.

Peel off the year required and place

on appropriate PM File Box and

you'll have a very valuable, convenient

and attractive reference library.

1 File Box, $2.95

2 File Boxes, $2.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the years 1975-1985
are here!

e = — — —————
Find the answers to your shop, home
and car problems faster than ever.
Thousands of entries cross-reference
the articles that have appeared in PM
over these years.

ORDER BY YEAR! Price for each
index is $2.95,

POPFULAR MECHANICS
Box 1014, Radio City Station,
New York, NY 10101

Popular Mechanics is a pubfication of Hearst Magarines,
a Divisdon of the Hearst Corporation
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{Comtivcneed frome page 181)

d-speed automatic. Transmission linkage was somewhat
vague, but the 5-speed in our test ear held up well to some
pretty hard usage.

The car's overall construction is good for this price range.
The hatechback weighs 2127 pounds, the sedan about 25
pounds more, This 1-ton rides on Goodyear Corsa GT P155/

Technical help from Mitsublshi may account for Excel's
appearance. Hyundai s now the MNo. | import in Canada.

BOR13 all-seazon radials, Lower-profile P1T3T0R 13z are an
option, as are aluminum wheels,

The 13.2-gallon fuel tank offers outstanding range with
Hyundai's estimated 33/45 mph figures for city and high-
way driving. EPA figures for the Excel were not available
at press time,

The Exeel will be available in three versions before 1986
is over—a 4-door sedan, 5-door hatehback and 3-door hateh.
The B-door, 4-speed hateh made available to us will be the

POPULAR MECHANICS ® APRIL |986

company’s least expensive model with a list price of $4995,
plus $225 for shipping. The 5-speed is $6120 and the
automatic $6490. The top-of-the-line 5-door is 36990, includ-
ing automatic and cassette stereo. The 4-door goes for
$7595 to $8230. It's a unique new choice worth at least a
visit to your local dealer.

5 COMMENTS
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Somewhal darty and occasionally

unpredictable

progressive feel

Good road feel

Loose feal to shift linkage

- Excassive vibration & sore poind
3345 mpg otyhighway estimates
oitstanding

B+ Comfortable and roomy front

and rear; nice upholstery

B+ Only shight over-shoulder

_ abstructions
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»|m o m|

Large and easy-to-read;
tach on GLS andy
B- A worked pootdy in our profotype
Noise (v 55 mph A Surpnsingly quiat
Cargo capacity B+ Large covered SiDrape area; rear
siats fold down
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The Excttement Is

Only
$1.50 4

From a tool box to a storage shed, a doll
cradle to glass cabinets, our catalog has
pia:nsﬁur u in these areas: * Fine Furniture

* Storage Sheds Kids" Stuff = For Your Work-
shop  Leisure Time » Outdoor Living

us, choose from hundreds of reprints

and books on car care, home maintenance,
boating and more. Send for your catalog today

and experience the excitement that comes
from building it yourself.

TO ORDER Send your name and address
with check or money order, to: Popular
Mechanics, Box 1014, Radio City Station,
New York, N.Y. 10101,

Colonial Style Garage/Barn—Huge enough
to hold two full-size cars in its two separate
%. The structure measures 24" x 26" with an
itional JSU&MM feet on lhe second floor,

A 4-foot reces the side pn:h
vides excellent space for wucs
equipment, and a 3-foot overhang in t'run:
snow from accumulating against the
rage doors. Plans include an 8- instruc-
tion manual and 4 blueprint-size i sheets
with: ®* Ovwerall perspective ® ic wall
building * Construction details for fram-
ing loft, floor, ool and end gables ® Exterior
finishing details and tions for aliernate
versions of the barn. Materials list included.
(PL-277—53000. Each additional plan $2000
when purchased with first plan.}

Popular Mechanics ks a publication of Haarst Magazines,
& Division of 1he Hears! Corporation.

£ 1986 The Hearst Corporation. All nghls resarsad.

Barn/Garden Shed—Combines roomy stor-
age sFac:e for yard equipment with a pleasant

gardening activities. Measures [2'x
16" and has an upper loft for about 380 square
feet. Wide barn doors at one end allow you to
roll in bulky equipment, and a sheltered alcove
with a potting bench and storage for garden-
ing supplies lets you work while shiclded from
;u_?s%r rain. (PL-IZ78—S10.50; 2 plans for
17.50%

Picnic Table—A clever one-picce
design made from long-lasting redwood. After

the picnic season, just fold it up for convenient  of
!sndms er o build. (PL-ITI6—
.93)

Model 55 United States— The glorious, rec-
ord breaking flagship of the U.5. Merchant
Marine. Though now retired at Norfolk,
VA, no passenger ship has ever apgmw:hed
her top s The professio uality
maodel is ibed in detail on 3 Euch
blueprints. Over 2 ft. long of wood and
metal. (PL-1200—%9.95)

Adirondack Lawn Furniture—This tradi-
tional Adirondack furniture is as durable as it
is attractive. Crafied of hardwood, each piece

is carefully sanded, then assembled with water-
resistant glue, sealed with wood preservative
and painted—all 10 make them withstand the
rigors of outdoor use. Plans and materials list.
(PL-1751—$5.95)

Portable Ironing Center—Unscrews from the
wall to move when you do. Pllmi*auuea
lascle for the iron, a fluorescent light

for all materials. Thelron
up behind louvered doors. (PM-

Bookcase Wall—Turn your wall into a great
display area for books and other items. Our

bmktase goes from floor to ceiling with out-
space on the bottom. The five
cal;unets can be adjusted to any width to fit

your wall. (PM-1008—85.95)

Redwood Patio Furniture—Six durable,

lightweight and handsome pieces—barbecue
cart, chaise, coffee wmble, e nﬁuhum caddy, tray

and plamer All are dcslg to w:lhsmud ox-
posure to sun, mmtureandmbefre:

of blemishes and warps. Build them for
hacécgm patio, deck or sunroom. (PM-] 13—
$6.93)

Tool Chest Made
from ch wood
and dura

enough fora
professional

carpenter.
E:t@%hmld;f
ease it's o
actually two \ :
boxes. Well or- * ™
ganized hand tool
compartments al-
low easy access.
Excellent construc-
ton absorbs moisture
and protects tools from
rust. Also indudes plans for
a dolly. (PL-1745—54.95)




Build your Home
and /or Business

UNLOCK | £ L@AIR@_IﬁM‘_'"

from Lord & Burnham

YOUR CREATIVITY ... |
WITH THE RBI HAWK - MORE PLEASURE NOW...

WWhether you're interested in a fantas- PR E‘“S"’" | MORE RESALE LATER.
tic buy on a new home or looking for a | - SI:HIJLL (FOR LESS THAN A
profitable business opportunity, Tri-Steel
Structures has the answer. ! EDNVENTIDP{AL ROOM.)

Qur unique, patented homes offer fast Sﬁw Featuring
construction, economy, super enargy
efficiency (R-30) and design flexibility [ | Make 100°s of SOL*AIRSIUM/VENT™
simply not possible with conventional [ projects . . . ﬁl.ll-ﬂdgt vmulm.ni sash
construction. [ toys, name cul-

Join Tri-Steal and you'll be buying or | outs, inlays,
selling the newest, most innovative and g“l’"- g
imaginative homes on the market today e M
with full follow-up support. We make it :““ht 'L' m""
easy with: mietal and plas-

» Do-it-yourzalf construction He. The answer
= One, twa, or three story ! A to crafts-

* Single & multi-family 5 : Hawk 20" &: | persoms”

* Low capital . ; Model e o/ prayers]

investrmeant il :
* No inventory ol
« Distributor training |, e Send Today for free information kitl
- $ @I 1801 Vine Street
Harrisonville, MO 64701

O vEs. Tell me about your 30-
day "In The Shop"

Select territories now available with a Gusranist ot Satistaction! Lord & Burnham's new SGL*AIR*I.H-
refundable $4,950 investment. Mame gives you features you'll find in no
other glass-enclosed sun room. First,
For more information and a free m Sir - d
Texas I::I.Il Itmnﬁg-a-!i:tssﬂs e T Sivel C':! — EIEI‘!LI'IQ *Ea:hj gf;: h:ﬂt bd.iildu:at:
; Suate Ig————— | the summer. Opens automatically at
1400 Graﬂ.ﬁ?ﬂji:ﬁmﬂﬂ. TX 76201 & 1956 RBI, Inc.  (please primi] Code 508 the thermostat s.gmng you choose, to

let in fresh air. Sungate™ Low-E glass®
reduces heat buildup further in sum-
mer and keeps heat inside, in winter.
SOL*AIR*IUM from Lord & Burnham
gives you more comfort and more
value added to your home! Send
coupon for details and 32-page 1986
Buyer's Guide. Optional -

Uses ior Home, Mﬂﬁﬂ'ﬂnﬂnﬂﬂ

", 117 lengihs. Durabile Nylon
Sand 35.95 o Caliheinia Diploy Corponation
.40

Ji—&.lrﬂi-hlﬂﬂl _q

P_‘._. 1.&:1'\“-:“.::. |

| ﬂﬁn [ SOLEATRETOM
Lord & Burmham { :

Divisi
Burnham Corp.
C5B-3181
Melville, N.Y. 11747

NimG  MROADSIEAD TIFS! 11295060 ZIEMS ~S50/524907

MONEY FAST!
10 550,000 plus Skilled 300 unskited
i MI;IEI.III‘.IE I]su WERTE T;r'ﬂdwmﬂn 05 plut 51 00
 shpping . Job guadanieed in 90 days or money
pack Hmr.al E'wwl 260 Eimwoog
™ puttulo, W Y. 142

el | |SEND FOR YOUR $%-PAGE BUYER'S GUIDE |

s Buy (X7}
frechse iy 4 5 ANE - | s 'u-.. |n'r‘: o |a.. £ SAME . M0 é || 1 enclose FLOO for Loed d Bursham's Shpage Buyer's Guide to

&h*&u'% groenlouses and SOL® ATRSTUM S with full-ridps ventilating sk
uﬁﬂm T e

| manx

Illi.'.\&.'ml canly, thn-i‘HU ME By 1784 onhy $147 P!

BUILD YOUR OWN BORT 0iee e o [

_ | @2 LORD & BURNHAM Since 1856 2068D
o * ﬁﬂ-ﬂ ll m GLENL oy o FL00 e SLOWER 4 CLASS) OR
= 1 CAT SHOWS HOW [ GLEN cusig o $400 et FASTER AR WAL
G 5 N HUNOREDS of desigra, 7 to 5 Sanw (0% OR MORE! FIEEAGLASS BOATEUHLDING—AMATELRS o0
Sukd i~ WOOD, STEEL. ALUMINGM, REEAGLASS BCRATERFLDING WITH P YWD s
g

I
|
STREET ADDRESS I
|
|
I
|
GLENL ke, piarn, 8 hoiascn panoscs e sagecay for [ | “TBCARD WMOTOR MSTALLATIONS” $18.00

anateurs. Eawy, proven mathods assune peiessng HOW TD FIBERGLASE BOATS (-1 ]
boat plams - frame bits QRIS R RN S R LT FIEGING SMALL SAILBOATE § I ORNAMENTAL WINDMILL
- full sl patterms. BUILDING SUPPLIES" cxtaiog HOW T BULD BOAT TRALERS: § 7 g R i
Tierns 5 slightest breess
Adds rustiee charm  Gises
ADD TO YOUR INCOME cian 0, 108 wi
e AT e o T L Colorinl Litevaiure
Emm & sacond income through Popular BUILD ITi!! hm‘nr_nw
Mocharkn Sl 8100 beokel TG e e st e e A PR ok gt Y
shows you how 1o Slar your own Dusiness B H—hhqm““
with Classilied advertising. (5200 rebate e Lohrville, Tows 51453

fara Fu
FLER ThOS LEmTIG
e
g p ey Wil

with lirst order). Populsr Mechanics,
Dapl. DN, 224 W. 5Tth 5L, New York,
NY 10018,
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowice, Classified Sales Managar  Dorothy Molan, Classified Sarvice Manager
Rate: $6.70 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—%1.00 per word additional (First word set in Bold Face at no
axtra charge, Zip Code Free.) Contered Headlines in All Bold-Face Letters—$45.00.

Thie next available lssue to place an advertisement in America’s No. 1 Classified Section is JUNE. The clesing is APRIL 4th,
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York. New York 100189.
Please indicate Heading under which ad is to appear. As & consumer service and in cooperation with our mail-order advertisars
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their compiete names and street addresses.
Advertisers using P.0. Box number must furnigh complete name and strest saddress for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request.

PLEASE NOTE: OUR JULY ISSUE IS A SPECIAL "BUILDING OF AMERICA" COLLECTOR'S ISSUE! SOME OF AMERICA'S MOST
DISTINGWSHED CITIZENS WILL TELL US WHAT AMERICA MEANS TO THEM AND THEIR VISIONS FOR HER FUTURE. TO NAME A FEW:
JAMES MICHENER, TOM WOLFE, CARL SAGAN, ETC. JOIN THEM AND OTHERS IN OUR JULY ISSUE! CLOSING DATE IS MAY 5th.

PUBLISHER"'S MART
BOOKS & PUBLICATIONS

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
litkes, all subjects! Free catalog: Hamsiton, Box 15-A, Falls
Village, CT 06031

MLM SUCCESS SECRETS

REVEALED!

Degt. Ad, P.0). Box 68834, Seattis, WA 98166,

MAGAZINES

COUNTRY MUSIC PEOPLE prafiled in “Bootight on Coun-
try" magazine. Ten lssues, §15.00. 91.24 Bith Fd —Depl
245, Woodhaven, NY 11421,

CATALOGS

NEW ELECTRONIC ENGINE GASMIZER DEVICE! NEV-
ER NEEDS SERVICING! LASTS INDEFINITELY! Guaran-
tead! Send §1.00, Mouniain Marketing, RE. 2, Box 154, Cosby,
Tenn, 37722

GASOHOL, Are you using it? Shoud you? Information
5100 with sell addressad snvelope, Test kil §14.00. P.O. Box
647, Sandston, VA 23150

BUY KNIVES, CUTLERY ITEMS al wholssale. Seve up 1o
60%. Huge Selaction, Satistaction Guaranised, Fast Sanvice.
Catalog $2.00 First Class. Smoky Mountain Knile Wosis, Box
T14PM, Sevienville, TN 37862,

FREE fool catalog. Teoline, B17T New York Ave.
Martinstsg, WY 25401

NEW] NON COMPUTER AUTO GUADE ko simple under-
standing &nd mairisnance. Free Brochure. Beaumont, P.O.
Box 264, Oak Cresk, Wi. 53154

“CALIFORNIA STRAP" Talgats. Increass gas mdsage,
visibilty with greal “NEW LOOK™", Write: AYKO, Box 583,
Clpwerdale. Ca. 95425

ACHIEVE Success, Happiness and Weallh thiu your Sub-
constious Powers, Free Catalog. Marts! Enterprises, 1023
Bingham 51, Philadelphia, PA 18115

BEAUTWFUL colour catalogue filled with personalized giftts.
$1.00. Earlerafl. Bon 360PMA, Station E, Tornby Canada
W8H 4E3

SAVINGS GUARANTEED On Your Preseni Mortgage
Completa Computer Shows How. 55,95 Send Inber-
sl Rate, Numbar Of P ! And Amount Siifl
Crwed, AFIS, Bax 3125, Wayne, NJ 07470

FLAGS! FLAGS! FLAGS! Amevican, State, Religious, For-
eign. Home and business FLAGPOLES. FREE CATALOG!
Write: LIBERTY FLAG, #24PM East Main Sireat,
Readsburg, W 53950 or CALL 608-524-2834,

HOW To Gt Fich With Microcomputer. Sand $12.95. TVN,
Bax 824, Provo, UT B84503-0624.

RELIEF FROM BILL PROBLEMS. ideal new paychedk
control sysbern. Satishes crediors honastly, Full year comirod,
developed by 30 years linancial exparience. $10.00 1o: IFS,
Bax 48, Webstar City, 1A 50595

FREE SELF-IMPROVEMENT CATALOG - OVER 300
BOOKS, Hypnotsm, Sex, Gambing, Hsalth, Inapiratonal.
Mchee's, Degl PM4, BE6 Five Forks Road, Va. Beach, VA
2355

GET MORE IDEAS — improve your work, hismé, hobbies,
jpersonal ife with methods. wsed by professional idea people.
$4.85. Mason Associates, P.O. Box 1123, Cambridge, MD
21813

MOATGAGE PREPAYMENT. AN INVESTMENT? Retire-
meni Fund? See Why Homaowners, Today, Ame Taking This
Approach To Significant Monpage Savings. Sand 58.55 To:
RK Inlormation Emerprisa, 1421 Rudgecrest [vive, Plano
Tenas 75074

SIMPLIFY Proparation of your TAX RETURN. Instructions,
sample forms included. Organired by CPA. Herflage
Publications, Box T18C4, Southbury, Conn. DE4BE

BARGAIN books, educalional lapes. Send lor fes kel
Bothams Lid., 703 Haymes Fun, Madiond, NL.J. 08055

THY THE SOLAR SOLUTION TO WATER POLLUTION,
Solar Sl Book, $12.00. Al Michois, Box 18604, Tucson,
Anzona BSTI

CHAMNGE YOUR LUCK! Buy Book “How To Afiract Good
Lusck™ $5.99. Benrich's, 121 Spring St PM, Johnson City,
THITE01 FINANCIAL Planning - First Step Insirucbions,
§5.00. AEI, Dept. PAA4E, PO, Box 825, Winona, MN 55687

RELIGIOUS FOLKLORE - Asionishing tales of ihe supes-
, Sond 5295 o DVoges, Box 2248, Lincoln, NE

|

. honey in your own backyard, 1's easy and profit-
now, Manual tels how. $4.95 plus 51.50 P&H,

Publishars, 15415 N. 85th 51, Longmonl, GO

Eg;; €
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BOOMERANGE—INCREDIBLE RETURMNS! Excaing hob-
by, Unique sporl. 'Workd's best sedection. FREE catalog. Our

10th Anmeversary! Boomeranghian, 1806-1 N. 3rd, Monsoe,
LA 712014222

SECURITY, Catalog of uniquee iems, Valley Forge Sentry,
PO Bow 205, King of Prussia, Pa. 19406

FREE CATALOG—BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IN A CATALOG
OME of the World's Greal Catalogs, and it s phatographic,
Send o Porler's Camera Siom, Inc, Box 528, Depl PM,
Cedar Falls, lowa 50613 for your Fres Copy (LS. Onby). 112
{abinid size pages Mled with 3,500 flens many of them
exclusive and very unusual, Plus popular Drand GAMerss,
lensas, flash, eic. 8l discowni prices. Huge inventory, fast
service, greal packaging. You musl see it 1o bedave . Order
your Free copy ioday.

POPULAR MECHAMNICS “PLANS AND IDEAS" CATA-
LOG #1700 — Hurndreds of ideas on workshop prosects,
plans for shop (oo, houses, baits, fumiture, toys —
sl aboul evendhing! Send $1.50 to. POPULAR
MECHANICS P.O. BOX 1014, RADIO CITY STA., MEW
YORK, HY. 10101

AUTOMOEILES

DOUBLE or TRIPLE ihe Lile of Your Car. Information
$1.00: Carmec, Box 4187, Kilaen, TX 76540

CARLISLE Pennsyivania Codector Car Flea Market. Buy,
sall cars, parts, 7300 vendor spaces full. April 17-20. The Flea
Markcaigers, 1000 Bryn Mawr Rd., Carfisle, P& 170131588
Phane (T17) 243-THS5.

FREE AUTOMOTIVE BECURITY CATALDG: Largest
salection available. Do-i-Yoursell. Pagers, alarms, hood
locks, glass detectors. Allow 4 wewks. Immedate Dedvery,
Send §1.00. Automotive Security Equipment. Dept. 2, P.O.
Box 382, Pairmiew, New York 11803

PERSOMALIZED MAME PLATES Anractive, Eye-Catch-
g Information: WHITE ENTERPRISES, Box 14576
Orlando, Fl. 32857

EXTEND Engine Life. od analysis used Mationaly, 32.00.
Midwest Enerprises, 116814 Long Stesl, Bowling Green,
Ohio 43402

SCARECROW-The Only Fully Elsctronic Almm Simulator
that SCARES THIEVES and Vandals AWAY Belore ihiry
Damage your Auto, Truck, of Van. Instails in Minutes. §12.85.
CAYSTAL COMPOMENTS, Bon 8044, Hickswvile, NY
11802

AMATING MEW KEY RING locator finds lost keys. Clap
hands and i baeps, sand $11.95 lo: L Livingston, Box 2545,
Dept-M11, Cody, WY B2414.

JRD BRAKE LIGHT with Logic lor aasy connaction (o mar
Braka lights when mounted inside rear window, $14.95 (in-
cluding pAh) to: 3AD Light, P.O. Box 513, San Marcos, CA
82088

RADIATORS: Home repair ingiruclions, ordedng informa-
tion bor cones, supplies. $5.55: AmAad, RFD 2, Box 503, So.
Pans, ME D4281,

B5 MPO Actual Palended Carbuwwetor, Iurmmd
delals send 510.00: Carburation Research, 263,
Glenbeulah, W 53023

AUTO SUPPLIES & EQUIPMENT

FAEE Catalog: ELABORATE AUTO ACCESSORIES,
P.0, Box 34BB, Framingham, Mass. 01701 or call (817)
BTT-6106

ALTERMNATOR Genaralor Fsbuilding Boow.  Prics
Hadetund Enginesnng, Box 26024, Las Vegas, NV 88126,

PARTS: Army Jeep and bruck parts. Spare Pars A
Equpment Co., P.O. Box 751, Laxingion, Ksntucky
405870751

CARPETS, lop, shocks, suspansion parts for of cars 1835~
1960, Free catslogue. Kamer Auto Products, TEP Monros,
Boonion, MJ 07005, BO0-526-1098.

HANDY HAULER CAR TOP CARRIER. Pre-assemilad.
Tough inam cushaons prolect car. Stoves in tunk. FREE stor-
518.95 plus 52.60 . VisaMC send nismbar & expina-
tion dale. Grandma's PM2, 18704 US 20, Bristol, indisna
A8507.

BETTER Milgape, mors power, lOnger I, And
Mmorumsym"um ﬂm $14.50. TWN,
Box 824, Provo, UT B4603-0824,

BRMIEH SPORTSCAR PARTS - AH, JAGUAR, MG, TR

SSORIES.
AND ELECTRICAL. 400 PAGIEM'AI-M ITM.W'IHI-
BT31. SPORTS & CLASSICS, INC., 512 BOSTON POST
ROAD, DEPT. PM, DARIEN, CT DEa20

{Continued on next page)




AUTO SUPPLIES & EQUIPMENT
(Continued from preceding page]
MICROM Ring Vabm Job In a Can. Guarsniesd, $14.85

Two $25.00 Postpaid. Harvoo, 1452 Waes! Alameda Averius,
Denvar, GO B0223

THE BEST AUTO ACCESSORIES. Preven| dead tabery
willh Headlight Aleet. Warns you with a lesd buzz if lights are
hands, no clips, Simply phugs it cigaretia kghiers in both
care. §14.95, Car vacuum cleanss - §10.85, Defuxe air-com-
prassor easily fils your lires with air. 53895, Orders over
$20.00 receve Haadight Alard freal Sond Chack or Money
Cirdhar (WY rasidents add tax) along with $3.00 for shipping and
handling to: Licns Sales Company, Box 357, Depl P,
Woodmere, M.Y. 11588

PEGASUS: Hover over figids, parking lots or any surface
that's st and hiard in this foatng maching. Buikd it poursst! for
Bboirt §150 warth & phwocd dnd pain B0 B oid lBwnmower
engine. The Pegasus has a 7-F1. Dia. and hovers 107 abave
thes ground. A gailon of regulsr gas provides 3 hours of fiying
tima. PL-1600 - $8.85: Sand Order To: Popular
P.O. Box 1014, Radio City Siation, Mew York, NY 10701

CBS, RADIO & HAM EQLUIPMENT

LINEAR PARTE — Tubes, Tramsistors, Modifcabons,
MRFA55 312, MAF454 §18, MRF4TT $11. Catalog. RFPC,
Bax 700, San Marcos, GA 52069, (618) T44-0728

POLICE Scanners, Bearcal, Regency. HPR, Box 18224,
Darmver, GO, BO218.

MOTALOY ring walva job whie dving, Guarantesd. $10.00
twe0 $18000. Postpaia, Andvis, Box 34081, San Francisco, CA
54134, Dept A

€8 MODIFICATIONS! Frequencies, slidars, FM, ampaf-
ars, books, kils. repairs, high-performance accessoras. Cata-
fog $2. CBCI, Box 315000, Phoania, AT BE048

CB MOCIFICATIONS, Linear Plartoos, Kits $1.00 rafund-
sble. AFS, POB 263, Mewport, R1 020840, 400-848-5627

Karts, Minibdces, Ahrm Kits, Parts, Engines. Lowes!
7 Pape Catolog $3.00. Refund-

abke, Kart World, Dopt, C., 1488 Mentor Ave., Painesvile,
Ohin 44077
MIMIBIKE  Kits-349.00, Go-Mars, Frames, Engnes,

Whaerls, Clulches, Tires, including AMF ard Unhersal Moped
More Parz-Raduced Prices. 1966 Wholesale Catalog-
GoKarts & Kms, P.O. Box 548, Clostar, MNJ

MOPED-35% O#. $400.99. Prompl. Fres Delrvery. Ordes-
i ECE, 5516 Dawes. Avenus. Alexandria. Va 22311,

BUGGED? WIRETAPPED? Find out lasl. Couriermea-
sures equipment catalog §1. Capri Esectroncs, Aoute 1P,
Canon, GA 30520

ELECTROMIC DEVICES for SECURITY, COUNTERSUR-
YEILLANCE, and PERSONAL PROTECTION, Géani sixty-
four page catalogue §1.00. HUNTEREX, Box 12822
Winston-Salem, NG 27117-2922

ELECTROMIC catalog 300 pages, send $2.00. Henry's,
100 Marth 4th Streel, Mewpor, PA 17074-1105

ADVENTUROUS Dervice, Plans 35.00. F&P
Eremprizes, Box 51272-A. Paln Alta, Calil B4303

COMPUTERS & SOFTWARE

AVIATION, HANG GLIDING

DESIGHN-Build Alrplanes, Hang Ghders, Simplifled publca-
tions rochure 25¢. McCoy Aircraft. Suile 243, Box J,

GET OFF YOUR DUFF!
MOW'S the time 1o becorne & Commercial Pilot. Job Market
busting wide opan. Graal 5! Book teds how: 5085 TPC, Box
260, Waleriown, Wi 53084-0280

PARAPLANE The Fun Machine. Box 587, Lavems, 0¥

SPACE & ASTRONAUTS

LOCATE GALAXIES AND NEBULAS wilh your lesascaps -
52.00: WGEE, P.0. Box 5888, Glendale, Anzona B5312-5864

WASA emblems, ftoys, gitts. collectibles. Catalog $1.25.
Retundabie. Collecior Trends, Box 261, Dayten, Ohm
45405

HOVERCRAFT

HOVERCRAFT Pians All Sies. Catalog $1.00. Unncsal
Hoearoraft, Box 281, Cordown, Mincis 81242

HOVEACRAFT PLANS & PUBLICATIONS Catalog,
§1.00. Lansing Agrc-Marine, P.O. Bon 27855, Lansing,
Michigan 4&508

VW HOVERCRAFT Information 510, Pans $25. Nacteric,
Box 2438, Melbourne, Australin, 3001

HOVERCRAFT, Fun, Versatile, Economical, Details - Box
1336, Morpantown, W 28B07- 1306

AEROC-CAR Amazing Hovercrafl bullt easity with ordinary

Complete  constructions
Awro-Projects, Bax 5118PM, Clinton, New Jersey DBS0S.

FREE Programs" IBMpc's/Apples Commodones Tid-44/
Timpaes TRGE)s. EZRAETRA, Box SZ32MAP, Gan Diego,
92105,

TH@4A Sottware Hardware bargans. Hard 1o find items.
Huge salection. Fasi Service. Free Catalog. Dynamic, Box
890, Hickgvills, LY. 11801

5 PROFESSIOMAL dBasalll Programs « 53,00 (§6.00 dis:
ketie). Send SASE. Rentex Compuling. Inc., Dept PM, 1024
Jeftl Ryan Dr., Hemdon, VA 22070

CBAAPPLE programs cheap! \Write: Safwaire Shack, Box
133PM, Fresno, CA 83707

TV & VIDEQ EQUIPMENT
NOTICE: USE OF CEATAIN ITEMS IN THIS
CLASSIFICATION REQLHRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS & EQUIPMENT. Plans and
parts. Build or buy. BEND SASE. CA&D Electronics, P.O. Box
1402, Dept. PM, Hope, Arkansas 71601

VIDED MOVIES, Bagains! VHS Beta Catalog $1.00,
Towar, Dunkirk, MD 20754-0213

SATELLITE Television Systems, YWholesals to public. For
frea calaiog call 1-800-624-2984. In Pennsylvania collect
T1T-586-1733. Mon - Fri 9 1o § EST

VIDED Classics-Sabes-Fent by mail, Frea Catakog. Vided,
Box 7122, Burbank. Callomia 91510

3-D TELEVISION Esplaingd. Mo glasses, Miers. sic. Com-
puter progrem demonsiration. 510 Delaubach, Box 19,
Carter, Montana S8420

CABLE TV CONYERTERS. Guaanisad iowes! pnces in
U5, Jeroid, Hamiin, Zenih— many others! Lowes! Dealer
Prices! Ovders ahipped within 24 hours! Complets llussrated
Catalog, $2.00. MasterCard - VISA - C.O.D. accepted. Pacslic
Cable Co., Inc. TAZ5'% Reseda Shwd, #111, Reseda, CA
@338, (818) 7165974

BUILD Your Own Sabellite TV Aecesyng Sysiem And Save’
Irstruction manuals, cacuil boards, kits' Send stamped enmve-
ope for informaticn: XANDH, Box 25847, Depl. 28T, Tempe,
AZ BEZEZ.

HOW TO DO YOUR OWHN TUNE UP. Instructional Video
‘Which Pays For Bsel On Your Firsl Tune Up. Send $35.95 To:
Soulhern California Videp, 2566 Corrwal, Oceansade, CA
92054 o Call 618-439-3161. Specily VHS or Beta.

SATELLITE SYSTEME . . . Lowes! pricds i the nabionl
Sand brand, Modsl jo: 2002 innovia, Inc., Box 2002,
Gargnerville, NV 83410, (B00) B28-2828 Ext 619,

THE COMPLETE VHE VIDED INSTALLATION GUIDE
FOR PERSONAL SATELLITE RECENMING BYSTEMS. This

hockup, mourting, bracking
dasigrad 1o obitain the bael recapbon possible, |
prehansive 24 page manual. £34.85, Tranco, Inc., P.O. Bax

CABLE TV Suppies. Satelite Equipmant, Do-iyoursell
books. Catalog $1, Shoiki Corp,, 1327M Ningara St, Nisgara
Falls, NY 14303

“YELLOWSTONE,” “YOSEMITE,” “GRAND CANYON,”
“BIG SUR.” VHEBata. Fres Color Brochure. $20.85 aach.
Wilderness Vides, P.O. Box 2176, Redondo Beach, CA
BOCTE

SATELLITE TV Mame Brands - Low Cost Cataleg $2
Anderson Salsiite TV, 1081 Woodiake, Lawrenceburg, KY
&0a42

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR OWN - Trowed Trailer - Filth Whaalor - Mobor-
homg - Camper - Pickug Cover - Plang - Patherns - Kits -
Catalog §1 - Clen-L R-V's, 8152PM Rosecrans, Bax 756,
Beliowar, CA B0TDE.

TRAILER PARTS

TRAILEX ALUMINUM TRAILERS Can Mow ba purchased
direct and delverad or shipped 1o your door. Wa hava twenty
Ehree yaans of successhul liskd expariance, over 65,000 railes
in usa. Call 216-533-6614 or write: Box 553, Canfield, Ohio
S4406, TRAILEX bullds kghtwaight nonrusting trafers b canry
anything iowabie,

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERMNS - World's Langsst Cal-
aing - 200 Deasgre - 40th yaar - B'/80° - qu W
Stesd - POWERBOATS - Crulsers - - Hydro-

- Aumabouts - Elmunﬂl.mu Kaynks - SAIL-
BOATS - Daysailers - Traflersaders Muliihulls - SUPPLIEE -
Epouias - - Cloth - Foam - Fastenings - CATALOG
- 53,00 (Aarnail $5.00) - Includes fres Intemational Design
Catalog. (Amateur Boatbulding Book $6.00). CLARKCRAFT,
16-P Aguislane, Tonawanda, NY 14150,

BOAT Plans - Pafhirms - Kits - Hundradgs of designs - TSE

nmqnmmmﬁ: Inchates Frad “Boatbudding
uﬂhg Fibavglass - Fastenings - Glues - Books, Revolution-
ary “PoxygnpPoxyshield” maneal $2.00. Glen-l, 152
Rosscrans, Box THEMP, Balificwor, CA BOTDE

EVINAUDE - ALL BRANDS - 1984 Bargains . . . all sizes
. 52.00 handing ... Scofl McCulloch pars .. . Eechre
Maring, smmmmmvmnm

BOAT KITS - BAIL 15-20". FIBEAGLASE. Save hall_ Arry-
ong can assembla. FREE 40 page catalog. LUGER, Depl
BC-48, PO, Box 1308, 51 Jossph, MO B4502
B16233-5116.

TUMEUP or repir your own outboards, llustrated manual.
3405 Jays Erierprises, Box FD, Wesimingter, G5 32683

CAMPING EQUIPMENT & TENTS

CUBELESS COOLER Mo Baitories nd cords 25 gt durilie
ningsd lid, cold tof hours send §11.05 10: Smaling Bros., Box
68, Baue Point, N.Y. 11715

KMIFE Swigs Army Type Mine Festures. Guareniesd,
$5.75. Associalas, P.C. Box 2673, Wil Devil Hés, N.C
2TRAB-26T3

OUTDOOR EQUIPMENT
=

PCHIC TABLE: Stowaway Picnic Table is a claver ane-
pimce dasign Bal lolds like & scasor lor comvanant Storags.
Easy to builh {PL-1716-55.95). Send order to: Popular
Mechareca, P.0. Box 1014, Radio City Stetion, New York, NY
1310
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ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

GYM EQUIPMENT Ower 35 diflersn ks you weld and
paint. Morelin VHPB. 10071 Valey View Fd. Macedonia,
Onio 44058

BIGOER, More Powerfl Musclas - faster!! Free Booklet!
Universal, Box 66844, Detrosd, Michigan 48240

KUNG-FU Fres Lessons. Send §1.00 for Postege. MclLisa,
Baor 1755, Depl. PNYD, Honglulu, Hawail S6806

BODYBUILIANG T HOME. FREE Bocklet Gives Fast
Hew Ways fo Build 1BGER, More Powerful Muscles, Send
TODAY. My. Amers -Than, Box SEE2K, Leawood, Kanses
G206

FISHIN 3, TACKLE, LURES

ENERGY SAVING

FANTASTIC SAVINGS on haating and coaling costs thru
slecironic | Complate detais 5100, Hansen, Box
32124, Tucson, AZ 85751-2134

PHOTOVOLTAIC Bahery-Chargs Controller; Battery Moni-
for, BMuch More. Priced Right. SASE. DANOCINTHS INC, Box
261, Westland, M 48185,

CUT your lighting bili in hall, DETAILS FREE. Mad, Eic.,
180 Roosevedl Ave., Barganiield, MJ 07821

SOLAR & ALTERNATE ENERGY

FREE HYDROGEN FUEL and Cwxypen Gonersior uses
Waler and Solar Cells. Plans and Kit §12.00, Praing Power,
Box 8281, Edmonton, Alena, TEH OLD, Canada

FREE Sinker Mc: Calaleg over 100 molds 2% shapes.
Carman's, Box 2200 ', West Newton, PA 15089

FISHERMEN! Plas.ic Worms. Sampees 510.00. DMS. Dept
PM, Box 27, Judson, Texas 5660,

SPOATSMEN'S Video Tapes. Cataleg 52.00. DMS5. Dopt
VPM, Bax 27, Judson, Texps THEE0

BATTERY REBUILDING SCHOOL

REBUILDMNG and reconditioning indormation pnoas. $3.00
postagehanding. Sun Battery/Moore Tool, 10415 U5 98,
Sebring, Florida 33870,

ENGINES, MOTORS

SURPLUS ENGINES-Now 40 H P Engines $250. Qua
Discounts  Available, Brochure $1.00. Rolec, Box
Duncamalla, Tanas 75137, 214-268- 7003,

LE

BUILD 1-hg versable AIR COMPRESSOR. Maximum pres-
sure 128 P51, Send lor Plan PL-1717 + $6.95 to; POPULAR
MECHAMNICS, Box 1014, Ridbo City Ste, New York, NY
10101

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guarantesd. Catalog §1.00 (Retundable). Camalol, Dept. 44,
Box 85, Bristol, Wisconsin 53104

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machnas with Walking Feet, Com-
jplate ready o use—aonly $498.00. Thompson Modal PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order diract,
(Masinr Charge-Visa). Datho Mg, Inc, PO, Box 12110,
Lubbhck, Texas TH452-—Phone; (B0E) T4d-5774

MACHINERY, TOOLS & SUPPLIES

EFFICIENT SOLAR WATER HEATER. High capacity,
devloped by leading solar energy experts, Easily built of
reddily avadable matorials Jor 3 few hundred dollars, having
$4000 - commercial valss. A& complets sat 48 plans, drawings,
instructions, matedal list and sources bor 8 pumpad, a pump-
I thermasyphon and 4 cold cimate systemn. Complete
package $20.75 pp. Ensrex Comoration, PO, Bax 4108,
Princeton, FL 33092-0109

HOME CRAFTSMAN
WHIRLIGH: PLANS, PATTERMS! Create aix of our favorita
"Wind=Action” woodworking designs. Only $8.00. Accents
(WP-45], Box 282, Darvars, MA 01923

HOW To Buld Gun Cabinats. [lusireled, practical plans—
dimansions— techniques. §5.05. Perchansky Publishing, Bax
3aPM, Tamaqua, PA 182520348

WOODEN TOYS, plans, paris, wheels. Cataleg $1.00-
WOOD CLASSICS, Box 385M, Everson, WA SB247

WFAMWLMW-IH Bird
Houses, Feaders, Flying Duck, Pheasant, Quldoor Prarters,
11840 U3 27 MNomh, Deiid,

MAKE WOODEN TOYS - PROJECTS - 100's Plans, Kits,
Hardwood Pans (toy, craft, lurmiune), Tools, Wood, Supplios.
Color Catslog $1.00. (B14) 484-4363 - Chirry Trie Tows,
Balmont, Ohio 43718 - 0369

TOUCH LIGHT CONTROL convert your lamp 1o & touch 1o
lsghtt moded. ghves 3 way Yghting from an sconomical one way
buit. Send $18.95 0; JAS Associstes, 1050 Dorothy Lans,
Harioar Heights, Texas T8543

FREE TOY PLAM Catalog $1, Peanul Butier Toys, Box
296PM, Ossipos, NH, 03854

PVC PIPE FABRICATION, lurniture, repair, home Bprinkier
Systems. Free defads. BAS Publications, Box 4487, Ddessa,
TX TaTeT

WOOD, WOODWORKING

WOODWORKER'S supplies camaiogll . . . Hundreds
veneers, loymaking, turng squares, caning biooks, hard-
wooda, pafterns, books, cane, dowels, pags, spindies, momnl
Bargain ofters included, Send $1.00. Margan, P01 M32, 1123

MAKE your own work bench from a laminatled mble top.
Southemn Pine, Box 1058, Bay Minatte. AL 26507

TOY PENDULUM MERRY GO ROUND 6" Dia. 132" High.
Full Seee Plans 53.00. Ol World Carpenter, P.O. Box 0,488,
Baldwin, L1 WY, 11510

CHERAY, OAK, WALNUT, MAPLE Boards. Small Orders.
Our Speciaty. Send $1.00 for Listing (Reluncabla). Pask
Timbsar, P.0. Box 558P, Orchard Park, MY, 14127

PLANS, BLUEPRINTS. PROJECTS

BEDS Racecar or Firedruck Design. iratructions and Plana,
$8.85 design. Sweel Dreamz-2-z. 1008 East Genava, DevVi,
4 48l

CUSTOM Build Pickiup Mouritad Hay Movers. Other Equip-
manl Plane Avalable. $5.00. Markstabie. Budge! Maching
Works, P.O.B. 542, Perry, Oklathoma 73077

BUILD novel binking FLYING SAUCER night ight from
detaded drawings. 35.00. Woodiurming and simgle
requirad. Gideon, 1230 8. Summi, Schaumbung, ILL 50172

ELEVATED BACKYARD PLAYHOUSE Plans and instrac-
Bona $6.50. McReynolds, P.O. Box 8447, Concord, CA
24524

HARDWARE CATALDG $1.040 Refundabla with lirst order.
The Bever's, P.O. Box 12, Wills Point, Texas 75168

WORLD'S LARGEST CATALOGT Three pounds 704
pages. Every Tool Suppsy, Machine imaginable $5.00.
mam . McKiligan, PM-4-88, Sobnson City, Now York
1

BATTERY CLOCK MOVEMENTS. Below wholesale
prcas. Best Cuaity Catalog $1.00 (refundabla). ¥ ankes, Box
28, Thompeson, Conneclicut 08277

& METAL Cuting Lathe $104.50. Talg, 15048 Procior,
Indusiry, CA 1746

FAVORITE WOOD TOYS, Pafterns, Parts, Whools. Cata-
g $1. Toys and Jove, Bax B28M, Lynden, Wash, 98284

BEST Pricas, Woodworkens

Machmeny , Fresa.
McKilgan, PMCEE, Johnson City, M.Y. 13790

SMALL FOUNDRY Fumaces. Supplies. Froe Baraiune.
Pyramid Producls, 3738 South Tth Avenue, Phosnix. Anzona
a5041

GERSTHER Tool Chasts, buy laclory direct and save. Send
for free rochure. H. Garsines & Sons. P.O. 517, Dayton, Onhio
45402

“SHARPEMERS REPORT " Monthly Newsletter, Shanpen-
ing Guidehook, Angle Wall Chari, Free defalls. Shkog
Compary, Depl. PM4, P.O. 22550, Minnaapoks, MM 55422

STEEL, Aluminum, Brass—Shes!, Bar, Shop Supplies.
Plans. Wrile: CEI, AR, Bax 163, Cameran. 1L 61423,

LATHES, Miltz, Tools. Many manulsciurers Blue Ridge,
Bex 536V, Huvicane, WV 25535 1-B00-872-6500. WV
1-562-3538, Calalog §1.00

BANDSAW BLADES, Any Size, Fres Merahire. King Saw,
6541 Tidewatar Drive, Morfoll, Virginia 33509

METAL CASTING supplies Books, sands, pasting, alisys
Free brochure. Sloanae, Box 571P. Coracpolis, PA 15108

LATHES MILLS! Factory low prices! Details $1.00, Rafundg-
abie: Dynamics, 3455 Emma Road, Bellingham, WA BB22E
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CATALOG FULL-SIZE FURNITURE PLANE - 5200
Réfunded with it order. Tradwonal, Early Amarican, over
1801 Fumiture Designs, 1425 Bhamman, Dept CP-88,
Evanston, IL 80201,

PICTURE FRAMING SUPPLIES — Moulding, Matting,
Toots, More - Catalog 5200 {refundable) — Japs, 126-PC
Sevanth North, Hopions, Mnnesola 55343,

MAKE PYC PIPE FURMNITURE. Many proven plans. Prodit-
abila horme busaness. FREE getails. JEL Casual Furniture, Box
208, Tewkshury, MA 01876

NEW Woosen Horizontal Laddar Swing Sof Plans. $3.95
Duraplay, Route 3. Hawknele, GA 31036

WODD WHIRLIGIGS. Full size patterns, nstructions. 13-
22" Bes. Chipmunk, Dog, Coyots, Foadrunnes, Gat, Sanghird,
Duck. $3.00 sach; any four, $10.00; all sght, $20.00, M. Skoy,
3360 So. 4th Ave., #54, Yuma, Arz B5IES

4x4 COLLAPSABLE WORK TABLE. Heavy-outy, aco-
nomical, stores in kool wide space. Plans 52.00. Gt Plans,
PMABS, Bow Z2705, Robinsdie, Minmesota 55422

HANDYMAN'S durable 12in1 scigeors! Wira cuttan iripoer,
magna!, openar. Guaranteed| Free dstals! Scissors, Beox
JEHPM2AL. Station E, Torenio Canada MEH 4E3

WOODEN SWINGSET and CLIMBER PLAMS. Popular
ladder design. 5500 KIDWOOD, 8212 East Seneca
Turnpike, Manlius, NY 13104,

MULTIPURPOSE UTILITY SHED: Thi= 12 = 16 structure
i idoal lor sioring all lawn and garden equipment, includng &
fracior and compact car, Spacisl featuras include "a 7-fl-wide
owertmad garage door. *Fold-down stainwsy and echerior
doors, for convenient access io the slorags foft, both ane extra
wide for sasy handling of building of matenats. "Bul in work-
banch with roll-out storage bins below and cabinets above
provvide pharty of work room., (PL-485 - §17.50) Write: Popular
Mechanica, P.O. Box 1014, Rada City Siation. New York,
BLY. 10101

FOR THE HOME

HOLTITE suction cups. Amazing grip holds objects in han-
dy lacations; kitchens, bathrooms, oflices. Money back guar-
anes. Package lour cups $1.50 posiage inchxded. VOLUME
Iois also availabie. Hupe 63% discoyunt; $24.00 par 100 mnclud-
ing 5&H. Chack or MO io: Gpecialty Sales, Bax 310,
Worchastor, MA 01606

ULTIMATE fire protection. 1211 Halon fine extinguisher.
Compacl, one hand operstion. For wood, bquid, slectrical
fres. 53995 phs $4.00 postageahanding. Sabslacton guar-
aneed. §1.00 mone information. J.0. Oren Co., POB T47B
Dept. PM488, Colorado Springs, CO B0833-T478

FIREPLACES and WODDETOVES cleaned AUTOMATK
CALLY. Easy, Quick and Safe with the ASH GENIE. Sand for
lusiraded brochure, Air Tech,, Box 521P, Sufion, Nebmaske
B39TE

REPAIR FOGGY THERMOPANE WINDOWS! New kit
savas up o B0% compansd with replacemant, To orders, send
£19.95 mlong with size of the alr space desired boc
Thermociear, 222 Sania Fa Or.. Demer, CO BO223. Fres
information alss avallable.

DECORATOR'S SECRET: "How to Creala and Hang Yaur
Cwen Picture Grouping” $3.00. KJ Masatre, 7210 Pagstand
Lane, Dept. PME, Manaseas, WA 22110

HEW excellent inaxpensive TESTER for % 1.5V and bul
ton battedes. Write: Foyal 1744, Box 4T08E, Checago, ILL
BOEAT

{Continued on next pags)



FOR THE HOME
{Continusd from )]

DDES YOUR MICROWAVE OVEN LEAKT Avoed siray
raddiation. Protest your lamily! TESTER - $7.00. Mo

IN-GAOUND SWIMMING POOLS —No Gimmicks, Not A
Kit, Doladec “Mo Frits” De-A-Youwsell Bookiet $5.00, Kelly's
Komer, 385 Bicycle Path, Porl JeMerson Btaion, MY,
1177E

Emarprses, Box 3286, Nashua, N.H. 03061

BABY - ASLEEP ¥« removable sign covers doorbell
bution. SASE. Vemon J. Hoehnes, Ins., 3131 N.E. Walerloo
FAoad, Sulte-E, Edmond, Oklahoma 73094

STAMLESS steal ring shank nails (T304). Brochurs $1.00
(refundabla). Amecncan Stainless Hardware, Box 327P,
Shosmakarsville, PA 19555

800 parts for WINDDWS - PATID DDORS - STORM
DOORS - DRAWERS - CLOSETS. FREE PART IDENTIFE-
CATION SERVICE. Repair instructions lor doubbs hung win-
dows, Wood Snag-ln window grilles. Catalog $2.00 relunded
with lirst order. Visa, Blaine Window Senvice. 1921 Blaina Or,
Pid-46, Hagersicwm, MO 21740 (301} THT-2510

WHIRLPOOL Bathitub Kits, Assernble Yoursell And Save.
Catslog £3.00. JETBATH, 11,300 South Post Dak, Suae 3,
Heussdon, Texas TT035

EASY PATTERNS FOR KITCHEN CABINETS. Make cus-
tam designed cabinls with common lools. 8 designs &
intructions. $3.00. P.0. Box 44083, Denver, Colo. 80201

BULD & SUPERINSULATED HOME:; for comlon ard low
bills. Complete guidebook shows you how, $12 postpaid.
ECOTOPE, 2812 East Madson, Sealtie, WA 98112

REMODEL/BUILD With Confidence. Mew KA [dentifes AR
Costs, Gets Loans. $5.95. Wm. Sturley, 20705 Smaltwood,
Bamningham, Ml 48010

PLASTICS

CASTOLITE Liguid Plastics. Crystal chear, colors. For cast-
ing, embedding, costing, fiberglassing: in industry, laborats-
s, crafl work. Reproduce your dasigns with our mold male-
rigis. Catalog $2.00. CASTOLITE, Dept. BEDPM, Box 391,
Woodstock, |L S0098,

DO IT YOURSELF

PATIO Pipe Furndtwre, Complode Illusirated Plans. Save
T5%. 3595, CGW Emerprises, P.O. Box BSE114, Plans,
Tenas TS08E

ELECTROPLATING. Compiste amateur's iextbook. A8
medats Electropiate metalkc nonmelalic Bems §11.85. Detils
tres. Tropic, Box 95-P3, Palm Bay, Florida 32005,

BELT BUCKLES for coins or stones, specinlty buckles,
jewalny mountings, cul stones, clock works, Wholssake cals-
log 25¢. Eloxite Corp, B0V 10th Sirest, Wheatiand,
Wyoming 82201

INSTALL YOUR OWH IN GROUND SWIMMING POOL for
&8 low as $1,695.00. Cheswick Pools, Rl # 38, Cheswick, Pa
15024, 412-274-8400

BAKE CRIEP FREMCH BREAD with our deladed luly-
ilusirated method. Aecipe. Plana for molds, heanhsiones,
more. Fres detada. LA Boulangesia, 37200 Rockyshore Diva,
Sturgecn Bay. Wisconen 54235

SPRINKLER SYSTEMS For Garden Or Floworbed, Com:
plete Kits: 20° Sysiom - § Sprnklers $25.95; 25° - & Spinklers
£37.85; 30° - 7 Sprinklers 520,05 phus 15% shipping. U-De-It
Sprinkier Syslems, Bax 35447, Housion, Texas 77235

HOW! PERMAMNENTLY STAMP YOUR INITIALS 4" high
in matal or wood with new cusiom angraved steal slamp. Send
§7.95 maay® Guaraniead! Marko, P.O. Box 2094, LaGrange,
IL GO525

GARAGE DDOR and GATE OPENERS, Parts and Acces-
sories, Single and Mult Function Transmitiers and Receivers,
Dughtal Locks. Gale Systam Dasign. Melson Door Co., Inc.,
2438 Walnu! Fidge, Dalas. Texas 75229

HOME REMODELING SBMPLIFIED 1008 of Ideas, Monsy
sawng Bps, nstuctons, Free  infarmation.  Darkstar
Publications. 5000 Kennewsck, 51. Lous, MO 83033

DAYWALL. Save with do-il-yoursell bookisl SASE.
Drywall Projact, PO, Biox B878. Madison, Wis. 53708

APPLIANCE REPAIR - Book written by Ratired Senice
Technician shows SECRETS, FREE DETAILS. DLR
Publzations, 713 Siverstore, Richardson. Taxas TSOB0PKM

ALUMMNUM SCRAF - Aecycle Yoursell - MAKE §25.00¢
POUND! Free Inloonaben: indusinal-PMB4D. Box 127,
Alexandna Bay, New Yo 13607

LEARN Locksmihing. Video Locksmin Library. $3.00. For
Lists. W. Belot, 232-Dovervew Cres. 5.E, Calgary, Alla,
Canada. T2E-1YE, Phona (403) 248-2369,

REFAIR MOST ANY TV ... EASILY! Write: Caltromics,
S02 Mana, Windsor, IL 61357

CRACKS IN YOUR DASH? Leam easy iechnigues for
imasible nepair. Manwal 5895, Colorworld, Box 15818PM, FL.
Worin, TX 76118

PLUMBING GUIDE. Save money! Complets mabictions,
dagrams, photos, $4.55. Hillop House Distr, A, 1 Bax 2756,
Milsindt, Mincts B2260

$50 SHALLOW WELL! Maw malhod? Quick! Easy! Com-
peate imstructons. $7.85. Farwes!, 6152 Sunshine Ov,
Femdale, Wa, 36248

WALL SUNDIAL Plans. Cusiom calculations $8.00. Shuitz,
26E8 Lang Lane, Litk, P& 17543

PROJECTION TV ... Comed your TV 1o prolact 7 Fool
peciure . . . Results comparabde bo $2,500 ... Tosd
Cosl less than $30000 . . . PLANS AND 8 LENS 51885 ..
INusarated information, FREE. Macocoma-BH, Washingion
Crossing, Penneylvania 18877, Creditcard Oeders 24HAS,
[215) Tas-3979,

“PROFESSIONAL" OLANT SCREEN PROJECTION TV—
“Dion't ba fooled by cheap imitations!” “Bauild the best lor
home or high profil with lenses and screens ulilized by SONY,
ZEMITH, SYLVANIA, and MAGNAVOX!™, . . Simple con-
struction! . . . IHustrated snkormation and complata parts cada-
logg $2.00 . . . Money back .. POLEVISION, 187K
Cypress 5t, Throop, PA 18512

HOW!E . . . REPAIR TV'S . . . EASY. Senicaman reveals
SECRETS. Write, Ressarch, AL 3 Box E01BM. Cobvlle, WA
G114

APPLIANCE repair, Dasic wiring guice. Compiata inginuc.
tons, ditailed toubli-shooting chams, $505 Gifts ama
Gadgats, P.0. Box 2445, Breaham, Texas TTH33

SUPREME ACOUSTICS, COMPUTER DESIGNED,
Speaker Cabinats, Easy, lnaxpensea, Plans 83, GUARAN-
TEED. Macsmum Craative Enterpeises, P.O. Box B055T,
Saria Barbara, CA B316D

UPHOLSTERING SUPPLIES. 51.00 lor catalog. Variety
Products. Box 566, Lathrup Vilage, Michagan 48078-0566

YOU CAN WRITE YOUR OWN WILL. Easy io follow fill in
the biani form. Send $7.00 to: LEGAL WILL FORM, P.0. Bax
1633, Highland Park, IL 60035

TERMITE repar baok, free inlormation. P.O. Bax 7654, San
Joge Ca. 05150

4,331 Canlogs lsted. Sowres for Anythingl §5.00.
Dwectory, Box B2452M, Atlenta, Georgia 30314

DUTCH TREAT Do-i-yoursell plans and insiruciions far
building your own Dwich Mins Bamn. Aftractive and practical.
Otinrs large siorage arga — 107 « 139" with 8 feel of hend-
rooim. Deisled drawings and maberials st (B-1278—35.85)
‘Wiite: Popular Mechanscs, P.O. Box 1074, Radio City Siation,
Mo Yok, WY 10901

COMPLETE in-grownd swimming pool kits from §1563.00,
Fres Brochyne & Prico Ligts. Burneft, 341 Hillard Road, MNordh
Listle Fock, Arkansas 72118,

SAVE MONEY By Relacing Kichen Cabinets With Wood
v Mica. How To Booket $6.95. Create-A-ilchen, 53
Bayonne Ave. Ceriral lalip, Mew York 11722

SHARPEN Your Dwn Circular Sew Blades? Proven Scande
navian Mathod Reveals How. Send $3.00 UGS Or 5350
Canadian, Cagh Or Money Order, Today! To: Strandco, BIS
Canaveral Cros., Calgary, Albena, Canada T2W-1H3.

ARTS, CRAFTS, SUPPLIES

JEWEL ks crystal sione ciocks. Mo two ever alikel
Kits inished, Stesbar, P.0. Bon 483P, Andover, M., 07821

“GETTING Started in Simined Glass™ §1.00. Whitemore,

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-

CARTOON ior Fun and Money!f Free bookletil! Camoons,
Box 406144, Dotnoit, Michigan 48240

LEARN SIGM PAINTING, Canooning. Pinstriping, Free
Catalog. Maubmann Company, Comertown, Missouri 85023

MODELS, MODELS SUPPLIES

RADID CONTROL Akplanes, Boats, Helicopter., Supplies.
Big Déscount Catalog $5.00 {Refundable). Modeiers Supply,
Bax 310P, Eclectic, AL 35024,

“WORKING STEAM MODELS!™ KITS or ASSEMBLED,
Tractors. Locomaotives, Limousanae, Roadster, Truck, Engines.
Two Sheam Books total 58 Color pages §4.95 (Refundabile),
Colored Circular $1.00 Winter Discounts 20%. Diamond
Enterprises, Depl. PMF, Box 537, Alexandria Bay, NY 13607,
(613} 47517

SAVE MONEY on STEAM ENGINE KITS Fasi delwery on
qually Amencan made power models, Fres dlustrated facts,
P. M, Research inc., Depl. 7, AD#2 Bax 25, Wellsvills, NY
14EDS

FIRING CIVIL WAR 2" - NAPOLEAN Model CAMNMNODN
PLANS, 38.00. CATALOG 21.00. Green-PM4E, Box BOE,
Shakenar, FL 32579-0882

MAGIC TRICKS, JOKES,
VENTRILOQUISM

PROFESSIONAL Magc! Huge catalog, over 1,000 Tricks
and Books, 54.50. Hank Lee's Magic Factory, Degl. P4, 125
Lincoln Sirest, Boaton, MA 02111

FREE Calafog! Things you never kndw auistod] 1600 Nov-
eigs, Jokes, Tocks, Science, Hobbies, Spors.
Johngan-Smith, C-1013, ML Clemens, Mich. 48043

LEARN YENTRILOQUISM| Guaranesd Insiruction, Sup-
plas, DUMMIES. Irommaton Freel Maher, Gox 420-PM,
Litieton, Colorada BO160.

FUN CATALOG, 53.00 Trici. §1.00. Magic. Jokes, Smoke-
bombs. ABRACADABRA-C-420, Scotch  Plams, NJ
OTOTE-D4ED

HOBBIES & COLLECTIONS

MILITARY Modals Catniogus 51.00. Subscriphon Yaarty
$6.00. Vernon, Box 1387PM, M. Baldwin, NY 11510,

WATER-COLOR PANTING MADE EABY. Amyone can
make cdginal, three-color monopents, in secondsa. With ViD=
LET EMBERS, New - Modemized Mathod. Thaee
and more details. (§1.00 pestagehandiing). Duhamel, 205-70
Cligper Ad.. Willowdale, Omiang Canada M2 4E3

MAZI & Historical Mistary Colleciibies. FREE cataiog. HMA,
Box 1AOBFS, Laiayane, GA 94541,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS. PINS, DECALS.
Froe CatalogCuoctes, Rush Skaich. Stadri, B1P Jane. M.Y.C.
10014, (212) 928-2263.

EMBLEMS, Embrosdered-Your Design. Low Minimum.
Free Calalog with Prices. Southem Emiblam, Bax 8P, Toast,
MG IT048

LEATHERCRAFT Supplies catalog, tools. $1.00 (Ratune-
able.) Crafter, Tom Bean, TX TS482-0778.

STAINED GLASS SUPPLIES Complete Cataing $2.00 {re-
lundable). Sunshine Glassworks, 3680 Harlem, Dept CT.
Bustalo, MY 14215

CLOCK WORKS. Wood clock blanks, rockhound supplies.
belt buckles. cut stones, eic. Wholasale calalog 25e. Eloxile
Corp.. B0EY: 108h Sireal, Wheatland, Wyoming 82300

WHOLESALE Prices - Factory Direct - Embroidered
Emblems, Caps And Fing - Free Calsiog. Withex, Box B77-PU,
Paierson, N.J. 07503

VINYL Bumparstickars: "1 BAW IT] HALLEY'S COMET
1886, Send $2.00. Wordsmith, POB 1088, Puyaliup, WA
88371
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ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

INCAAN refics List 35¢. dentification Book §10.00pp. Arrow-
heads, afe samples $16.50pp. Secrafs, Deerisld, Mo
a47a1

FREE List lu- Gevious Coleciors. 30,000 Indian Artifacts,
Pois, Spears, Axes, Shate, Beadwork, Caddo Trading, Box
66D, Murfreesboro, AR 71958

STAMP COLLECTING

mmmmwz&ewmar
Commemoratives, Debnilives. Asmails,

A4SPM, Jamestown, MY 14701

1,000 Stamges 52.95— Guarantedd Worth Ower 350 at Stan-
dard Catalog Pricas! All difeserd froim ower 55 couriries!
Yours Free| “CoScions Guide to Rane and Vahsable Stampa”,
Will enabie you 1o tell &l & glance how 1o Fecognize rene

Back M Mot Delighted® Kenmore, Matord O0T-D00, New
Harmpehing DO055

50 YEARS Oid fihesn diflerert Unfed States, over fifty
years old—235¢ with appeovals. Jawon. Box C11-P, New
Aochels, Mew York 10804

1,000 ditierent Worikd + 100 dfierent Mongodan beauties
§3.00. Approseals. ADULTS OMLY. Gouge, Bon 1220-ME,
Elirabethion, Tenndssss I7E43.

COMPLETE 1932 Washinglon Bicentennial lague-51.00.
Basic, Box 6352, South Band, Indiana 46660

FREEIT Baauwtiful Stamps. Gokd, Sitver, Othier Approvies,
Dwiiar, 21127 Flirbwood, Harper Woads, M 48225

FREE - Ower $5.00 catalog vahis, mint loneign stamps s
yours free with approvals. Colonie, Bax 12113, Albany, NY
1212

FREE 50 U.5. with approvals. Cartwnght, 405 Caramal,
Hopiingvilia, KY 42240

OME! Two! Threa! Cent Siamp Apgrovais. Kiosler, 5641 5,
Netional, Springteid, MO 65807

ACCORDION Top Brands, Cordovox, Buy Direct. Tramean-
dous Discounts. Trades accepled. Free bvochura. PM,
Aceordior-O-Fama, 16 Wes! 108h Stresl. Naw York, NY
1001

PRCFIT from writing bt songs. Dataila: Lewia, 13 Nausat
5t., Sandwsch, MA 02563

WORLDWIDE 100 Dvieran Beaulties, 25¢ Approvals. J.0.
Michasl, PO, Box 2273, Mamnez, CA B4553

FREE Gift Wilh First Purchase. U.5. Approvals And Ward
List Service. 20¢ for Handéng. The Stamp Boutiques, P.0. Box
458, Madsan, N.J. 07040

200 DIFFERENT Canada $1.00. Approvals. Ousbephil,
Box B8, St-Jerome, Quebac Canada JTZ 5T7.

CAMNADA, 50 different 25¢. Approvals. Orosrky. Bax 1-C,
Sarnia, Ordsna, Canada N7T THE

BARGAM 100 World-wide Stamps 25¢. Oualty Approvalis,
R. Parker, Box 143, Wesl Brookfield, MA 01585

100 Dilferert United States And British Commorwealth
Commemaratives One Dollar With Approvals. 555, Box 208,
Wakes W1 53183

100 Difgrent LS, 25¢, Approvals. Bradiey, Box 425P,
Midicthian, VA 23113

FREE 100 Canada with reguast ol World Wide approvaks.
Briner's. P.0. Box 5607, San Mateo, Calil. 94402

ON AFPROVAL QUALITY loreign stamps-reasonsbis
pocas. sham McConnall, Box 47, Bamm'd MAA 01720

WORLD Wide Stampe mounied n books on approval 3¢
and up. TAUST STAMP COMPANY, P.O. Bax 100-P,
Jamaica, MY, 11435

FREE! 125 Differenl Foreign, 510,00 Catalog Value.
Approvals. Rick's, 520 South 23nd, Harmn, iL G2948.

SPECTACULAR! 300 Braathiaking Stamps from 35 Coun-
Iraps, Oy 1,00 with |alest bargairs and sensalional approv-
il BlampsPies+, Dopl. MDE, Box 882F, Toromo, Canada
MAY 249

UNITED Mations 3 Mant Sets 25¢, Approwals.
Comatta, POB 1508-M, Lake Plackd, Flonda 33852

BREATHTAKING Basutitul, 50 Different mant Monaco pic-
forials commamoratives only $1.50 with mind compiete sel
approvals. Pagoda, Box 133P. Sidney, Ohio 45385,

ADVANCED, Intermedsate cofiectors - sand 222 postage
Sor price st U.S.A. wsues prioe 1o year 1540, BELOW MAR-
KET peices. Lowell P. Danald Comparty, Bon 728, Rutland,
Vo D570,

FIFTY US 2S¢, Approwvals. Zanetich, P.O, Bax 264P,
Oaklyr, New Jarsay 08107

FREE Surprise Colleclion with appiovals. Goukd, Bas 2130,
Petahema, CA G495

"WHOLESALE" U.5.— Foreign Pricalist and catalog Froa!
Evarything Guaramtesd, Mo Approvals, Schreider, Box 1240,
Grand Ragpids. Machigan 48501

FREE! Bag Bargain Caiaiog-New Edition listng thousands
of bangains including LS. & B.N.A. stamps, packels, albums.
mmllﬂluwlm Also fine stamps from our appeoval

. Buy only what you Hee, Retum balance
Trmnh: Jamesiown  Stamg Co, Depl.

promphy?
ORI E46PM,
Jamastown, NY 14701

“INVERTED ERROR" + 100 Dfferant United States. S0c
with approvais. Luray, P.O. Box 7088, Siver Spring. MD
20907

U.S. 8§ commemorative plate blocks or 30 mint commamao-
maiives $1.000 Approvals. Goedon Davison, Mokomss, FL
33555

S0 DIFFERENT Odd LS. betwean 1861 and 1938 - £1.00,
Ed Roush, 423 Shepard, Mansfuld, Ohio 44807,

CANADA siaer packel moudng commemonatves 10e,
approvals. Harley Boardman, Litthe Valley, Mew York 14755

101 Large Piclorials 50z whon roquesting  worldwide
approvais. Benal, P.O. Box 210244, Dallas, TX 75211,

50 U.8. Mostly Commamoratives Plus Mird Souvenir Sheet
252, No Approvals. Gibson, Box T, Willlamsiown, M.
DE084-0469

PLAYS, SONGS, MANUSCRIFTS

POEMS, Songs Waned, Free Recording Pubiishing.
Broadway Music Productons, Bon T438PM, Sarascla, FL
33578

MUSIC INSTRUCTIONS & INSTRUMENTS

ELECTRIFY Player Piancs, Pump Osgans Quickdy. Inex-
punsivaly with Loe Silenl Suction Unsts, Wnie: Les Music, P.O.
Box 30AF, Cubepr, Orgon 97734

ACCORDIONS, NEW, USED, Elecinic, slactronic, Cordo-
vons. concerinas, Bubon Boxes, Mohners We Buy, Sed,
Trade, Exchange, Repair, Tune, 50 Years Experence. | Deal:
Bra unavailabie, Call or Wrile for Brochures, Masiescard Ang
isa . CASTIGLIONE ACCORIHAN, 12644 E. 7
Mile, Defrot, M| 48205, 313-527-1585

PLANDS, PLAYERS, PUMP DRGANS. Rebuild and repar,
Caalog ol “How-To'" books. 32.00 (refundable). Vestal Press,
Vestal 11, New York 13850

100 LATIN AMERICAN §1.00 with atractve approvals.
Jaydes, 3995 Sandy Hl, GA 30518,

Bulord,
FREE 25 Worid Wede Stamps Plus Free Calalogue With
Cwar 2,000,000 Stamps. No Approvais, Jeffanies, 28311
Framkiin, T334, Bouthbakd, Michigan 48034

UMNITED B"I'lTEEP FABULOUS HALF PRICE OFFER!

approvals of u betier QLD TIME USED WS,
STAMPS. Kortway, Box BAOS1F, Kenbwood, Michigan
495 18-D0D4,

Heneock #0N, Austin, Texas 78758
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ml.ll GUITAR, atc., making maberials, Accessodmes,
books. Catalog, $1.00. Internabonal Lutheers Supply, Box
580367, Tulsa, O 74158

INTERNATIOMAL VIOLIN COMPANY, Catalog for instru-
meni makers, repaimers. Imported tonewood, tocds, varnishas,
parts, atcessories, &iings, cases. Ewrcpaan instrumants,
bows, Assamble younsell vicln and gustar lits, Calslag 51.00
includes 10% decount cenificals. Depd. HD, 40268 W
Betvedada Awve., Balimaore, kid 21216,

POEMSE Warted. Cash Awards. Mashvifle Music, Box
AD00YPM, Maskville, TH 37204

LEARN OLDTIME FIDDLING a1 home. C. White, Baleayille
Aoute #8623, Lhalde, Texas 78801

INSTRUMENT Kits! Build Appalachsan and hammerned dul-
cimers, mancoling; aven harps, harpsschoros, Free
Caialeg. PM Hughes, 4415 West Colfax, Derver. SO B0204

SELF IMPROVEMENT =

DISCOURAGED? You can have & new bel Send $1.00
with name. adiress, AND age lor Bibée assons. Tha Mailbox
Cliab, 404 Eager Ad., Valdosta, Ga. 31802

NEW SUMMER BELT Trims Waisthne Ingtanily, Looking
Years Younger, Geve Waisl Size 35.05, Joseph Shop Inc.. Fa 3
- 182, Fairlieid Bay, AR 72088

POKER - Laam To Win, Practical rules lof winning play. No
statistics. Tips worth fhousands io ordinary players. $5.00.
Poker, P.O. Box 111, Free Union, VA 22940

LOSE WEMGHT Cornpiwla commaon senso diat, memnus, rec-
ipes, 33.00. Wolleco Enterprisms, PO, Box 43, Bruceion
Mille, W' 28525

EDUCATION & INSTRUCTIONS

ELECTRICIANS: Prepare lor your Masters, Contracicns

Bxam: Master Shedy Group, 22118 Gosling Road, Spring.
Texas 77389

NEED FUNDS FOR COLLEGE? Free micrmation. Write:
Mational Sludent Services, Box 22T1E, Spatantuwrg, 5.C.
26304

BE A PARALEGAL-Handle your own legal aMsns. Accred-
flad Attorney Ingfrucion, Home Study. FREE CATALOG.
Southesn Carear insiiiuie, Drawar 46PM.-2158, Boca Paion,
FL 33427, (305) 368-2522

SUPER-INTELLIGENCE Amazing method sent Free!
EDEMP, Box 1462, Glendora, CA §1740

LEARMN Sewing Machine rapairing. A prolilabie Trads. Easy
o lsamn. Free detalls. Sewing Centar, 187 FR, Rochelle, GA
Jors

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Law
cost. Inforreaion FREE. Cad toll frow 1-800-228-8600 or writs:
Asmarican Sehoel, Depl. #3485, B5D E. S8th St.. Chicags, IL
80637

FREE Catalog. Lesm Auclionsenng, Mashvlie Auction
School, Box 180, Lawrenceburg, Tennesses 20464

PIAND TUNING PAYS - Piano huming - Electronic organ
aenvicing. Lanrmed sasily a home. Frae booklet. Ndgs Bryant
School, PO Box 20153, Sacramento, CA 85820

AUTDSUGGESTION. Sieep-lsarning haadquariersTapes,
reconds, books, Gigantic catsiog ee. Asasarch Association,
Bax 24P Diympia, Washingion GBS0,

LEARN Asleap or awake. Reconds, tapes, equigment! Frea
catalog! Drawsr PM-400, Auidoso. New Maxico B34S

EXTENSION And Post-Graduste Awards in Philosophy,
Ant Seanica, Botans, Medesne, Homaopathy, Radanics, and
othars. 30 subjects Curricutar free {aimad $1.00 refundable).
Regiatrar, Sussex College of Technology, Highield, Danhis,
Sussax. England.

RAMESTHESIA, Radonics, Dowsang E.5 P. Coursms and
Equipment Bustrated Catalog $1.00 (refundable) Estabished
27 ywars. Depl. PMA. Buce Copen, Highbald, Danahil,
Susaex, England RH1T TEX.

L-EARAM Ciock Repair, Siale Approved. Free Catalog

Schood of Clock Aepasr, Rm M, Sguire Vilege. 7 Cambridga
1., Toms River, NJ (8753

DEUT. 18; Joal; Malachi; Acts: James Evangelize. 1127 NE
Fifth 5t., Ocala. FL 32670

SUPERLEARNING! Tripla Inmlm spaad through mumsic!
Drmup Supermemorny: control Siness; aconss potentials,
Frae - book excerpl & calalog. Superlearming, 450-Fd
Stuﬂh.iwmm. NY.C 10123

BARTENDING SKILLS, Learn the tricks Professional bar-
tenders use. Graat for the new or expenenced bartender, Per-
sonalized program can be compigtad in 8 woeehs lor only
$45.50. Send check to; Mew Forress Publications, 2332
Bouth Peck #2068, Whitser, CA 00801 Phone (213}
E90-3443

{Continuad on next page)



EDUCATION & INSTRUCTIONS
from )

A UNIVERSITY DEGREE CAN UMLOCH YOUR EARN-
NG POWER. Complate your BLA., M.A., P.hD.. or J.0." Credit
for woriclearning exparionce, Mo classroom  aflendance
recuired. "Registenad with California Commitios of Bar Exam-
mefs. KEMSINGTON UNIVERSITY, 330 N, Glendale Ave,
Glendale, CA 31208, In Calil, (B00) 421-8115, axt. B4, Other
States, (B00) 423-2495, axi 84.

UNIVERSITY DEGREES By Mail Accrediied Bachelors,
Masters, FhD's. Free Facts Revealed. Caneers-Ph4, Box
AT0886. Tulsa. O 74147

CHRISTIAN Bascs Cowse Free. Prayer  Family
Iinfernational, Box 10021, Phoenix, Arfizona 850684

DETECTIVE Profession. Easy home study. Free lapsl pin,
cerificats, fulure. Professional Imvestigator Trainng School,
Dapt. P, P.O. Bow 41258, Los Angelas, CA S0041

400 SELF Improvernant Books, Free Celalog. Send 81.00
0 Bogika. Sieve & Bhanry Lucas, 14 Glenn 51, Florence, KY
4110421831

LOCKSMITHING. Free book. Locksmithing Instihute, Dept
310-D48, Litthe Falle, N.J. 07424

FOR INVENTORS

PATENT AND DEVELOP Your kvention. Regisiared Pal-
onl Agont and Licensed Prodessional Engnear. Send for
FREE PATENT INFORBATION Every Inventor Should Have,
Richard L. Millor, 12 Parkside Drwe, Butte M, D Hilis, WY
1746 (B16) 455-4343

STOP ey ROBBED! FREE membershig. Indapsndant
Inwaniors Incornporated. Details: LEASE, | Inc., ALY, Box
1008, Anthony, FL 32617

FREE REAL ESTATE CATALOGS. Midwest and South-
aest Sun Bak Siaes. Specr'y Propevty and Area Desined. Call
or Write: COUNTRY NETWORK, Box JSEPM, Ganesvilis,
MO GREEE5. 417-5T0-4832,

YOUR OWN COUNTRY LAND - $50 D:OWHN1 LOW
AS 538 ACRE - Bast areas lor fish, gama camp, hiking, out-
catslog. Write or phons CANADIAN ESTATE LAND, Dept
PMC, 2411 Yonge, Bie. 303, Toronts, Canada M4P 271
416-408-0444,

INVENTORS! Can you proiil irom your idea? Call oday
regarding the markatng of your invendion, or write for your free
irdormation package. Chver a decada of service, AMERICAN
INVEMTORS CORPORATION, £2 Broad Street, Dept. PM,
Westheld, Massachusefis 01086, 1-800-X38-5658 In
bassachusats call (413) 568-3753

MONPROFIT Foundation helps inventors. Frea reconding
lgrms. Free avahation. Afialed inventors Foundason, 501-8
lowa, Colorado Springs, CO 80900 Or Cal
1-800-525-5085

FREE: Paten Saearch Imormalion: Agostna’s, 101-A Spring
Sireet, 5t. Auguatine. Florida 32084

INVENTORS! Save money. Gat your own paseni. Step-by-
sep, layman's lnguage. Sand $8.45. Do-B-Yourse!l Patent
Guide-PM, Ban 2774, Pittsburgh, PA 15230,

LOCKSMITHING, Universal Schoal of Master., Comaspaon-
dence and Shop Training. Box 214652FM. Sacramento, G
5621

SCHOOLS

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DiV-
NG AS YOUR CAREERT Dur Graduates are wiorking workd-
wide making excolient money. Send 55.00 (fully refundabis

Institute of Technalogy, Inc., P.O, Box 70312 Dept, PM,
Sedafte, WA 58107

WORLD WIDE COLLEGE ol Auctionamrnng, Ing. The ongi-
Fill—E)-yrs. —Wiarkds Bargest] Terrn soen. Aparoved for VA
Fres . COL. GORDOM E. TAYLOR, Box 849, Dept.
18, Mason City, 1A 50401, 1-B00-255-2055, Ext. 5242,

LEARN horw 1o offer your mivarhion for sale or license. Free
booklel outlings procedures, noyally rales, mequinemants.
Kessier Sales Corporasion, C-5-F1, Fremant, Ot 43420

REGISTERED PATENT ATTORMNEY Washinglon, D.C.
Subufe. Donald A Hettlesirings, 414 Hungemiard Drwve,
FAocioalle, Maryland 20850

PATENT IT ECOMOMICALLY! Free Dedals. Liosnsad
snce 1858 M. Ramer, 2008 Fondulac, Richmond, WA 23220

FREE INFORMATION, Palant saarch loss than 5100,
MACRO SEARCH, 25061 Castlewood, El Ton, CA G2830

CALIFORNIA. Lots. Acroage. 540 Down_ $40 Mortihly. Box
35291, Los Angnlas, 90005,

EXPORT-IMPORT

INDONESIA BUYER interested Purchasing All Kinds Of
Mew Products, Send Iniemation To: PT. JBL, PO. Box
AF2ELKT, Jakata, Indonesa.

PLASTIC BAGS
HUNDREDS of Sizes, Plain and Ziplock. Lowest prices|

immadiate defvery! Free Calalog. Action Faste Sales,
16800 Bdth Lane WE, Mnneapois, Minn 55434, Tolires:
1-B00-328-8484.

BUY IT WHOLESALE

SINGAPORE, HONG KONG, TAIWAN DIRECTORIEE.
Listing 11,000 supphars, 20,000 products. Buy diredl! Inkarma-
tor 51.00. Mermick Distibuting. Box ZT4M. Memci, MY
11566

EARN MONMEY salling rings, jewslry, buckies, walches—
buy direct. 130% below retall, Catalog $1.00 (refundable).
Anica-PM: 80 Graamnwich Ave., Wanwick, R 02886

BELTS, Buckhea, Koy Tags, Hat Taca, Jewsiry, More. Com-
plete fine tast seBars. Big Profits. Comphate deslec et up. Col-
of cabalng $1.00 (refundable). Anchar, Box F858-PMA, Morth
Prosadenca, R 02611

FREE kst of govemment surpius. Send siamp. Discovery.
Bex 437720, Austin, TX TAT745,

INVENTORS! Tumn your sdeas indo guick cash. How and
whasra to marked your ivantion. Gowernmen! will help. $3.00.
R Dubell, 145 East 44 #218, San Bemarding, CA 82404

INVENTONS WANTED

CRSESHIPS, Tugs. Ships, Fwerboals, Worman-bean
$15,000-360,000 Work month Home Month, Expenence
unnacesaary LS. plus 112 Countnes. Free Reporl, Stampad
Ervelopa-Manne Employmeant. Bow 207, Central, IN 47110

FEDERAL EMPLOYMENT MWEWSLETTER, 137-58h
220nd Street, Laurshon, Mew York 11413, Fedeval Jobs
Maliorside. FREE INFORMATION

OVERSEAS Jobs 520,000 1o $60.000. Frea infcrmation
Doycorp, Bax EST5Z, Pocatello, 1D B3N

HOMGKONG faciony needs several niew products fon Bais
oversea buyers. Send produst deas lor royalty evalustion.
Can produce exclusvely. Hongkong Plastic Metal Products
Comparry, Box 83627, Keuninng, Honghong.

EARM ROYALTIES. NUPRODUN INTERMATHIMAL,
1377 K STREET, #203, WASHINGTON, DC 20005

INVENTHEON MARKETING, FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Paimari, 77 Fulton, 26D,
Frinancial Distict, Maw York, NY 10038

INVENTORS! Have an idea? Dont know what 10 do? Call
AlM lor free infoomation kit Toll Free 1-800-225-5800

CLOSEQUT Jewskry 55 dozan, (Calalog 25¢), Roussels,
107-1631 Dow, Arlinglon, MA 02174

mmm Imports — Deopship —
g'm._pm_gmrrpuEmﬂnpﬂ
lhnmﬂm1?1m Highland, ind. #6322

EARM 300% Profts, mmmm Buy direct,
Catalog §1.00 (refundable). Creatons, 638 Clay, San
Francisco, CA 84111

400,000 BARGAINS Balow Wholesak: Many Free! Ligu-
dations . . Clogeouls . . . Job Lota | . . Sngle Samplas. Frea
IDatails. Barganhumers Opportunities, Box T30-A. Holland,
Michigan 48423,

CLOSEQUTS! Discounis! Baelow Wholesalw! Freebies!
Iintemnation'stanp: DOM, Box 20152K, Femdaie, Michigan

ADVERTISING AGENCIES, ADV, SER.
MAILING LISTS

ROCKY MOUNTAIN EMPLOYMENT MEWSLETTER!
Calorado, kdaho, Mortana, Wyoming! Cumenl openings - All
occupations’ FREE INFORMATIONT! intermountain-L, 3021
M. Hancock, Colommde Springs, Colorado  BOSOT,
1-303-B30-0700 X112

HELPF WANTED

INVENTIONS: Frea intormalion on offering your irmeisnion
for sale. Kessler Sales Corporation. C-5-1W, Fremont, Ohio
43420

HEW idea? American Patend in Washagion, D.G. Gats
Resalts! Best Ralerencas - Froe Kit - 1-800-257. TAA0.

REAL ESTATE & FARMS

MAIL Crder Buyers Lists avallabie for mmmediabo uss! Com-
pmn:udm Peal and Stick Labeis in Zip Code order. GUAR-
ANTEED DELIVERABLE. For details send bo: KB Culberson,

102 So. Sharwood Vilage Driva, Tucaon, Arirona 85710

GUARANTEED Cuality Mailing Lists! SASE: Qualilst, Box
6P, Saratoge, CA B50TH

AUSTRALIA — Opanimgs Mow! Top pay! Transportabon,
Phs Worldwide kstings: 52.00. Jobworid, Box 681E, Cyprass.
CA 90830,

OVERSEAS U.5. Jobse Avallable. Unkimfed opportunities.
Wirite for application. Employers, Box 3235-G, Gull Shores,
AL 36842 or onll 205-588-2500.

AUSTRALIA WANTS YOUI Big Pay? Transportation] Mew-
est Employment Handbook—52.00, INTERNATIONAL, Box
19107-AF, WASHINGTON, DC 20038,

$25,000 - $65.000+. Free Reparf
En:pqrnm Bax 1BTB0-AP, IndunmlN#ﬂH!

$1000 DAILY POTENTIALS! Oversaas! Stabeside! imme-
digle ocpermngs. JINCPOS, Bax 12886, Las Yegas, NV
BB112

AUSTRALIA - Mary Opportunities! . . Top Payl. . Trans-
portation! Plus Business Listngs! 52.00: Slockery, Box
2292P4, Englewood, Coiorada 80150

MNEW...FREE... CATALDG! Top redl estabs values coast
o coast! Please specily bype propery &nd locakon degired.
UNITED FARM AGENCY, 812-PM Wast 47th, Kansas Cry,
Mo. 64112,

Sute 436, 85 Bloor East, Toronto, Ontaric MAW 185,

GOVERMMENT HOMES
FROM 51.00, ¥ou Repair. Also Delinquent Tax Property And
Forclosure Lists, For infp. Call Retundable 1-312-888-0123
X-H503

MONTAMA LAND MEW OFFERING. 20 Acres (or more}
mnmmhmm,m.sa.'m. Mear Beawtilul
‘feficvsions Pask and Mational Forests. In the haar of trophy
elk, deer, moosa, Etelope and turkey hunbing. Blue rbbon
ol slreams . Guarariesd Ascess. insured Title and Warranty
Deed. Your inspaction Welcomed. Free Brochure. Mapa, Cal-
or Photcs. LARGER WHOLESALE BLOCKS AVAILABLE.
CALL TODAY TOLL FREE:  1-B00-252.5363.
YELLOWSTOMWE BASIN PROPERTIES, 1119 N. 7% Ava,,
Dapd. PM, P.O. Bow 3027, Bozeman, MT 58772-3027 - (406)
587 -5460

FREE Maiing List Consuliation. Delmils. GOC-26P, Box
1107, Stuart, FL 33484, (305} 334-5205, 1-800-554-5478

COMPUTERIZED MAILING LISTS. Guarsnbbed daiives-
sbie! For information write ko: Michasl B, King, 33 Mill 51 Apl.
14, Orono, ME 04473

OPPORTUNITY SEEKERSMLM MAMES. FREE BAM-
PLE. Vemure-Ph, Box 338, Riviera, AZ BE442

MAILORDER LISTE, Fresh hot names computenized on
pesl and stick labas in zip code onder. Guaranbeed delver-
abia. Aush SASE: Listings Unlimilad, AD#3 Box 18-C PM,
Millyille. W.J. B8332

BUSINESS SERVICES

FREE small business suocess calalog. JLA, 50 Follan,
Cambridge, MA 02138

{Continuesd on next page)
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FRESH, hol, responsive name fets of mailorder buyears,
Most calegories. Compulerized in 2ip code order. Pesl and
Stick labwis. Guaranteed Defverablel For Brochure Rush
SASE 1o; Jewczyn, 1610 Shevidan Rd., #4 Sulle 1000, Narth
Chicago, IL B0064

HCORPORATE withoul legal feas Frae bookled telis how,
inciudes forms. Call Harvard Busingss Serdces, now
B00-345-CORP.

PRINTING PRESSES, RUBBER STAMP
QUTFITS

GOLD STAMPING MACHINES. Incxponsive. Ouality.
Large imprint Area. Fraa details. Magic Systems, PO 24088
[GC), Tampa, FL 33623,

BUMPER STICKER PRINTING DEVICE Cheap, Simpia,
Portable. Free details. Bumper, POB 22781 (GC), Tampa, FL
aEe2.

SALESMAN wanried to sell briafcases or anytming made oul
of papar, Cargen Sales, 1711 Dryades 5., Mew Ovisans, LA
70113

SELL BADGE MACHINES 3 tor the price of 2, Dabbaler
Mig.. 3912MN Wesl Mckinley, Milwaukes, W 53208

BARCO Type Founders. Type and Aubber Siamps cala-
logue. Mad $2.00 refundable on lirst ordes. 237 §. Evergresen,
Barnsenville, 60108

TYPE Fonts, Hand Printing Presses, Hot Stampars, Sup-
plies. 120 Pages. 52.00 Deductbie firsl order. Acme Type.
1720 M. Marghfisld, Chicage, 80622

MAKE rubber stamps - big profits. Compleds supply and
squipmant catalog with instructions. §1 deductible with order.
Star Stamp Supply, 1720 M. Marshfseld, Chicago 60822

TYPE fov . Cataleg $1.00/deductibia 181 order.
Quaker City Type, R.O. 3, Box 134, Honeytrook, PA 180344

PRINT bookdets 3¢. Print 1000 8%x11, §15.12, Bookiat
Planner-Pricar Frea, Spasdibooks, 23860-5M Wies,
Clgveland, Ohio 44128

AUBBER Stamp Makirg, Profitable! Machines. Supples.
Catalog $1.00. Marin, 1432 Major, Jeferson City, MO
B5101-3664

PRINT FOR PROFIT - Eam extra money; prinling presses,
fype, suppies, direct from taciory. Famous since 1872, Sand
$1.00 for catalog and sampies to: Kalsey Comparry, DM,
Moriden, CT 06450

QUICK Copy Printing. Low Prices. Wrile: Matomwige, 614
Morth Main, Bloomingion, [linoks 6170

GIFT SHOPFING

FREE CATALODG: Gifs or Books 15% off frel order.

Josephs Gift - Novelty Shop, Inc., At 3 Box 182, Fairiedd Bay,
Ad. T2088

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Teeth, Rings. Dia-
monds, Watchas, Siver, Platinem, Mad Articles Todiry, Frea
gt with Indormation. Chicago Gold & Precious Metals, 10
Soulh Wabash, Depl B5D, Chicaga, BDE0A,

AGENTS WANTED

WITH Mason Shoes, pay day is whan you want #l Take
argers lrom Irisnds and neighbors. Watch your business builk),
wilhoul riak or invesimend. Write: Mason Shoes, K582,
Chippewa Falla, W 54774,

MAKE MOMNEY IN SPARE TIME. Az a subscription sales
representative jor leading nalional magazines, you can sanm
generous commissions while beaming the an of ssiing,
Insiructions and supphas wil be sent 1o you free. Send this ad
with your name and address to: POPULAR MECHAMNICS,
Dwpt. AB-L, 250 W. 55th 5. New York, NY 10018

BUSINESS OPPORTUNITIES

MAILDRDER Opportunity: S2ast profitabla home business
withoul expariencn or capital, Wite lor free book, plus datails.
Mo obligation. Mail Order Associates, Inc., Dept. 428
Morhale, NI D7T845,

IMPORT-Expost opportunity, profitable world-wide, mall
orer business from Roems, withaul capital, W ship pian for no
rish mxamination. Exparienca un . Frea Reporl
Meflinger, Bept. £2708, Woodlard Hills, Caliormia 81367

NEW MACHINE makes low calone donuls that sell like cra-
zy. Mo gimmick. Hundreds doing 2. Some mase $50,000y
with us. Send 52.00 lor complale how-io bookled. LIl Orblis
Mg, BA51-55 Research Cenler, Minneapols, MN 55428

MAKE BHi MONEY REPAIRING WINDSHIELDS & Flate
Glassa! Up to $60,000 yeardy! Cal TOLL-FREE for Valuabis
FREE rapost. 1-800-321-2587. Gilas-Wekd Systems, Box
§TS504, Bend, OR 97708,

MAKING EXTRA MOMEY MADE EASY, FREE Subscrip-
tion ko Oppartunily Magazine offers hundvads of proven ways.
Write: Cppoetunity, Depl. GS8, 6 M. Michigan, Crcaga, IL
a0

COMPUTER DATABABES for un and prolil - complete
“how-io" booklet - compulers - sottware - lechnigues. $5 -
Migway Erdeeprises, P.0. Box 121, Prairie View, IL 60069,

MEW Products, Deslerships, Franchisas, Free Delails.
WALKER'S, 507 Sunmyside, Elmhurst, IL 80128

CLOCKWORKS, wood clock blanks, rockhound supplies,
it buckins, cut stones, e Wholesal catalog 25¢. Eloxite
Cowp., BOEV: 108h Street, Whestland, Wyoming B2201

TREASURE FINDERS

TREASURE - Locale quarter mae dway with ullra sensifive
ocalor - brochure Iress. Ressarch Products, Box 270270 -
AMC, Tampa, Florida J3688

FIND ok coing, jewedry, gold nuggets. Maw patended revo-
Iutioniey devios. Fres catalog. Gardingr, 47200 M. Tih. Ave.,
Phoanix, AZ B5013

PROFITABLE OCCUPATIONS

FREE Brochures. Fepair air conditionang, Falrigerabon.
Tools, Suppbes, Rl instructions. Dooko, Inc. 11252
Gooanight, Dallas, TX 75220

FT. SMITH Auction Schoal, FL Smith, Ark. T2803. Resident
& Homa study, Veleran

REPAIR lapwnmowars thousands of pars and ools whoba-
sale fist 40¢. Ellwangers, PA, P.O. Bax V. Porl Jenis. NY
127

Molds Availabls, Details. Lynnetie, 82510 Menipark, Mendos,
Do 44060,
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HOW to rase money for stading your busingss. Free
Repor. Way Distibulors, Route 1, Box 318A. Bogalusa,
Loulsiana 70427,

WOULD ¥OU LIKE TO DOUBLE YOUR INCOME? Wrile:

Raymond McCann, 32 Maine Avenus, Carersl, New Jersay
OT00E

14,547 HONG KONG-TAIWAN Products Cheap. Small
fgts, Soma samples iree. Harbor, Box 1719P44, Yuba City,
CA 95992,

MAKE Rupber Stampa. Highly Profiiabls Business Free
Dedaits. Stamgper, POB 22608 (GC), Tempe. FL 33622,

TAKE Calalog Orders. We drop-ship 2500 Dest-sading spa-
cidity products. Lowest balow wholasale prices. Immediabe
SMC, 3407 Dw Sowo Ave., Dept 20-84, Chatzworth, CA
F1311-4891.

VINYL'S Where the monay il Prolessionally repak, refin-
sh, recolor furniure, luggage, car ops, Quick, sasy. Two
small $20 jobs & day eam you §1,000 a month. Homas, cars,
nﬂmmum unismited customens. Sian aaming afier &

fow days practice. Sensabonal delails fres. VIP, 2007
Montrosa, Chicago, 50618

PLAND Tuning quickly learned with home study courses.
Dipioma ., American Tundng School, 17050 Teder
Dmn.hhwmﬂmm

CONCRETE Biock Machines: Catalog $1.00. Fouts One,
Bax 3740, Rapkd City, South Daketa 5T702-3740

REPAR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWMSVILLE, TEXAS T8520.

VENDING MACHINES. No selling. Routes sarm amaring
profits, “Big Catalogue FREE." Parkway Comoration, 1030
PMB Grasnspring Drive, Temonium, Maryland 21083

LEARN Sewng Maching Repainng. Men. Womean, Lucra-
tive Profits. Gresslin Comespondence Schosl, Box 5104,
Spencer, lowa 51301,

MAKE MILLIONS MAMNUFACTURING BATTERESIH
Supplies avalable Everiast, Bax 365, Bogota, MJ 07803,

HUGE prafitsl Reconditioning used cer battenes. Secrets
others don't tell. Stamp please. Battery Outhst, Box 3300,
Hickory, M.C. 28803,

$1,000.00 WEEKLY Possible Bronzing Baby Shoss FREE
BROCHURE SHOWE HOW. NEPM, 308 Arpon, Sebaing, FL
33670

NEW discoveny in bafiery reconditioning. Eightesn moniha
guararise means “Big Profts Fast™) Electone, 7415 Gable
Dr., Latla Rock, AR T2205

PREPARE Tax Returna Earn fgh bees, dgnified work
Train 8t home. Accredited Program. National Tax Training
School, Monssy, 20T, New York 10952,

51000 WEEKLY clippng arlicles. Self-addressed,
samped envelopa: Matonal, Box 85518, Los Angales, CA
0072,

MAKE HOMEMADE BOOKLETS. I've sarmed $187.000
with mine. Free information: Falcon, Box 37168, F1. Worth, TX
TEIT

GET RICH! Selling Books By Mad . . . 400% Profit! Dealers
‘Waanted. Free Catalog. Premivm, Box 1821PM. Spring, Texas
Traa

NEW Luxury Car Without Cost! Wrte: AMCO 8, 1601 E
Main, Plainfipid, IN 46168

FREE information on wsiness opporiungies, GDC, Box
G758, Dept.P3, Metaire. La. 70008,

ENTER Billion Dollar indusiry, iImmediately. Start-up Manu-
al, §7. CLP, 7541 Clarewpod, Sulfle 1330, Houston, TX
77038,

PVC PIPE FURMITURE pays bip. Starl now! Tum your
spare hours inlo aasy cash prodits. Free detals: Owen, T71PF,
Battie Ground, Washington 98604,

ASBEMBLE PRODUCTS AT HOME, Many cpportunmfies
paying High Weakly Prolits presently avaiable withoud irsest-
mant. Wrte: Businesses, 928 Brighion 11th, Brookiyn, Mew
York 11235

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inexpansiva, professional heal iransler machices. AR sup-
phas. PRESS MAGIC, P. O Box 22808 (GC), Tempa, FL
sl

SCREEN PRINT T-SHIRTS. Inexpansive wis. Fres Detads.
“T-Printar,” POB 23001 (GC), Tampa, FL 33823

$500.00 WEEMLY From Junked Tires. (Stamp Apprecist-
ed). LeValleys, Fountain, FL 32438

RECONDITION “JUNK'" BATTERIES. 540,000 ymar pos-
sible, spare tene. Easy! Free delais: Owen, TT1PM, Baitie
Ground. Washington DB604

EARN up to 300,000 Monthly! Detalls Fres! Write:
JLF-PM, 1048 Ash, Waterloo, |A 50703

HOW TO MAKE MOMEY PHOTOGRAPHING AIR-
PLANES Free information for SASE. K. W, Brown, 3015312
E. Bayshare Rd., Redwood City, CA 84063,

SELL “800" NUMBERS, Magor name brands, tavel, up to
50% oft. Datman, 8016 Decatur Rd., Fort Wayne, IN 48818,

BAVE! Two slamps sends your name o Thousands of
Opportunity Adverisers, BiAssoc.; Box 4222, Rockford,
linois 61110,

(Continued on next page)



BUSINESS OPPORTUNITIES
nued from

EARMINGS unbendted] Mall our burglar alirm adverise-

mants from homa! RBM Meschandesing, Box 58314, Chicage,
IL 60653

MACHINISTS. Start your own shop. Datails, Writs, RYGO,
Bax 5864, Piisburgn, PA 15208,

DOLLARS Flowing in your Pockets with the FORTUNE
FAUCET SYSTEM, Send 5355 To: P.O. Box 1083,
Charlasion, W 25324

“HOW TO SUCCEED IN ANY BUSINESS", Delails Free,
SASE: JDSCO, Box 1204M, Poway, CA 52064-0012

E-Z Monay! Sell Ssil-improvement tapes! Free Sales Kit
Kaced, 105E Ponylane, Apphe Valay, MN 55124

COMPLETE Line of High Cuality Low-Priced Cutting Taols,
Hoklirg Fidures, Procision Instumants, Toal Steed, Elsctric
Powet Tools, Hand Tosls, Metal Machinery and much mars,
Most Itams Dellvered Frae. Send $4.00 kor 372 Page 1586
Gatalog. Refundabis with Firs! Order. TO: KBC Toals, 5300
18 Mile R, Starling Heights, Mich, 48078

P newspaper tams—32 - 525 EACHI FREE Report!
w Box 8109, Pompana, FL 33063

ENTERTAINMENT BALLOONING. Sure-fre mory-mak-
of, Prowen, $50how easy. FREE how-to detalis. Bhowcass -
PlAG4R, Box 250, Alaxandria Bay, Mew York 13607

NEW! REPAIR Burnad, GI.II.I'I]DI.IM

LEARN MIRROA RESILVERING foe
Silvescraft, Box 127, Lansdowna, PA 18080,

MAILORDER Biook Businass. 1,000% Profit. Selective, Box
1140, Ciearwater, FL. 33517

EXCITING NEW BUSINESS OPPORTUNITY UP TO
$100.00 PER HR. OPERATING YOUR OWN PRESEURE
WASH CO. COMPLETE PACKAGE INCLUDES MACHIN-
ERY AND DETAILED TRAINING MANUAL. Free Detais:
HPW, Box 30264, Walnul Crmel, Calil. 24588

SPEED your succmss! Unigue compulanized sourcebook
ghves you & vilal edgel Reveals full dedsds behind recant bilind
Business oppatunity &ds and homa cilars. Write
todey. Marson's, 2442 NW Marked, Sute 143-PM, Seattle, WA
BE10T

EASY INCOME. Earn at home. Free delais, Ponderosa
Publishing. Box 10208, Tampa, FL 33679

START Successful Business! From Home, Free Delass,
Information  Unlimited, P.O. Box 18174, Spokans, WA
B208-8114

BEST MAILORDER INFORMATION .. . DEALERBHIFS
.+« MULTILEVEL OPPORTUNITIES. Mallorder Reseanch,
T26PZ Sputh Jefterson, Abilena, Tu. 79605,

WANT financial treedom this year? Make big mandry In mail-
order! Slan your own homi Busingss with our proven guccess
medhods! Take the first siep Inday. Wie: Rach. Box 1582,
Kernville, Texas TAO2D.

BTART MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Easy - Ouick” ioys, gifts, noveliss, Frea delais, Wilkams,
3800, San Sebastan, Tucson, AZ B5715

BTART your own prolitable business redacing kitchen cabi-
rgts, Complate detalls $9.95 io; Box 10, 1304 idybwyid Drive
Morth, Saskatoon, Saskalchawen, Canada S7L-0YT.

INCRAEASE Your Incomel Your own prostigious mongy
busirness wilh nationwide lendes nebwork. Compieéa training.
supporl, PFA, Baox BO7P, Dina Poid, CA 926829, (T14)
240-0805 Exténsion 100P

SELL BOOKS!| Huge Profits. Easy! Simphe! Free Detads.
Elite, Box 2B548P, Parma, OH 44128

MSCOVER 1000+ Sucoesshul lithe known businesses. Lil-
the or no vestmeont. Full or part time. FREE dedails, Lucas,
Box JEIAIPMAE, Houston, Taxas T7236-8333.

FREE information: How To Make $100.00/Day Buying, Sei-
ing Scrap Gold, Gidver. Aecychng, Box 11216P, Rena, NV
B#510-1218

$182.00 From Sguare Foot Phywood. (Huge Dermand)
Aevesling Proc! 50¢. (Refundabis). Woodwin, Bridgawater,
Mass. (2324

300 PERCENT piofll safing costurms jewaliry. N0 Righ. Fan-
imstic opportundy. Alpha Wholesale, P.O. Bax BST, Mableton,
Georgla 30058, Calaiog

LIFETIME Securty, Multi-Level Mailorder Two Opporiuni-
ties, Oneilsd, 10 Oak Lane, Suisun, CA 94585

RECYCLE METALS. EASY S458 WEEKLYI Includes cop-
par, platnum, otheds. Fres informaton, Recycier, Box 1214,
Franklin, TH 37065-1214

£35.000 LOANS INTEREST FREE! Secrsl Federsl law
WIFES OUT DEBTS! Dwetails FREE! MoneywiseB, Box
26744, Tamarac, FL 33320

START air vending business. Send §1.00. Pumps, Box
3633, Rock HA, 5C 29T

HOW TO MAKE MONEY WHOLESALING, Spectecular
home business. We drop ship 2500 items. Frea infocemabon,
Lewis's Specialy G Company, 3255 South Molb Road,
Tweson, Arizona 85730

| MADE $40,000 Year by Melonder! Helped others make
money! Details 25¢. Tomey, Box 318YY, Ypsilandi, Michigan
48187,

GET Rich! 80 Days. Low invesimant! Fras Datails. Fortune,
6520 Seima, #32P16, Los Angales, CA BD02E.

SURE TO BUCCEED) Saven Home businasses, over 200
pages, Solislaction Guarantesd, Only $18.85 -+ tax. Business
Dynamica, 1220 3rd Ave,, Swite 32PM, Chula Vista, Calil.
82011

BUCCESS possibie! Books not sold in stores! Wrila:
Brochure, 32323 Lancaster, Warren, Mi 45083

101 EABY BUSINESSES TO START NOW. Free Datails,
Walls, 2 Sundrop Cour, Woodriage, IL 80517

TIRED OF RIP-OFFST We Raveal Which Of Ower 1000
Moneymaking Opportuniies Can Make You Fich. Free
Dwetails: infoland, 1565 Casuda Canyon, Monterey Park, CA
1754

OPPORTUNITY, SUCCESS, WEALTH IS YOURS, SEND
$£1.00. AMAZING OFFER, WRITE NOW: Opporfunity, 1805
Martindae Drive, Fayethoville, North Caroling 28304

MHEW Exciting Money Making Opportunity. Sllualgmu
Wanied, Part-Time Or Full, Nn&wmm
51,00 And SASE. Cantral Publication, Bax 451, Nickerson, K5
BT581

HOW To Start And Dperate Your Own Profilable Busmess
Al Home. Fres Details: Phile Emterprises, P.0. Bax 208,
Hales Cormers, W1 53132

EAGER TO MAKE MONEY? Write lov frea detads! No obi-

pation. Carsss & Opporiundy Inc., 12556 Biscayne Biwi Sulte
B30, Miami, Flonda 33181

EXTHEMELY PRAOFITABLE HOME BUSINESS. Wrta
Succass, Box 9758, Houston, TX T7213

GET RICH using OTHER PEOPLE'S MOMNEYT Unigue—
amazing businessH Dwtails FREE!! Fnance'®, Box 4508,
Margate, FL XI063

START YOUR OWN BUSINESS Fasi Profits Al Ages.

Vamuable Reporl. 50¢. Sunnsa, P.O. Box 527, Northdeld, Ohio
H4087

ALUMINUM SCRAP - Recycle Yourself - MAKE $28.00/
POUMD! Free Informabon: bdusiia-PMEd, Box 127,
Algxandiia Bay, New York 13807

$40,000 ON V9 ACRE! New Hydmoponics - ine h
pleasam, practical’ Free miormation, Pobin's, Box 1214,
Franidin, TN 3T085-1214

SUCCESSFUL Profitable Home Business Guaramsed.
Fron Information. BKS, Rz, 2. Box 167, Mion-Freewater, OR
grgs2

SEARCHING FOR INCOME PROPERTY? Do it tha right
wny, make no mistakes. 1 worked for med Mail $5.00 per book-
et bo: The Value Hunber, P.O. Box 4982, Englewood, CO
BD111

Fﬂﬁlmwmmmw
nities Catalog. Geometrex, Box 6828, Miwaukes,
EX01 0682

SELL Books by Mal 400% Profit, Free Literstune.
Trousdale's, Box BETID, Abuguargue, MNew Mexico BT188.

“HOW TO MAKE HOMEMADE BOOKLETS." Eam unlim-
Ited incoma! Mew guidebook, only $5.00: Monayhcl, 1308
Hilton, Reynoldsburg, OH 43068,

GET YOUR FREE INFO-KIT — Making MONEY with Bal-
loon Magic . . . Kit s how . . . Wrils Today . . . Winner's -
PhiG4, Box 250, Alexandria Bay, New York 13607

MAKE HOMEMADE BOOKLETS! Detalis free! Caligan,
202 Maine, Windsor, L 61857

EASY BUSINESS! Earn §1.000's Weekly. Free Detats
Wite or send stamped acdrassed amesope. Toddeo, Dept
PM, 4218 West Ofive Ave., Burbank, CA 81505

START HOME BUSIMESS IN BPARE TIME. Mo Experi-
ence o Capis Requined, Guaranised. Free Details! Gateway
Publishing Company, 200 Galewsy Center. Sulte 314P,
Kilgora, Texas TS6E2

SELL Books by Mail Doalership-25¢. Midessl, Box
44R1-PM, Shawano, Wis. 54188

SEIZED IN GOVERNMENT NARCOTICS RAID! Automo-
biles . . Wans . . Boats . . Furnilure . . Thousands other fems,
Buy Din Cheap-Resell for Big Profits! Free information:
Marcel, Box 7557-M. Monmos, LA T1211

NITIES. . . MAILCO, BOX J370, BARTLETT, TENNESSEE
38134-0370

DEALERE & Sarviceman nesdad, Deodorize Products.
Unlimited poteriiad. Asira Air, P.O. Bex 5038, Orando, Florida
22855

$35 PER HOUR, NO SWEAT. Homa-based business. Fun
and profitable. Discover how FREE. Bhowcase - PMB4C, Box
250, Alexandris Bay, MNaw York 13807

SERVICE business demand big and growing. Start your
own. Bookiel talls how. Sand $10.00 lo: Lamar, Box T27,
Bandston, VA 231500727

PRAOJECTION TV .., Maks $55's assembing

. Easy . Mmﬂuﬂmm
YWWMHHMHGW mrmam
ars information $17.50 . wmm
Macrocoma-BHX, w-.lhu'w Crossing.
18877, Creditcard crders 24HAS. (215) 738-2880.

BATHTUB REGLAZING, product sales, servics and raln:
ing. Call Uniqus Coatngs Corp. (313) 538-8600.

START your own home business. Fres defalls. G 8
Enterprizes, Fowe 3, Box 5584, Hattesbung, ME 30401

QGET RICHN Secral imw smashas debis—brings Cash,
Creditl FREE reportll WealthiitB, Box 4038, Pompano, FL
3063

HOW io makes more money than you need. Stll keep your
present job. Fres details. STAMP. Hacked, Box 10383,
Honolule, HI 86816

MEWEST BUSINESS VENTURE: Transportation BSro-

SRIM{HS
by aftomey, only §7.00. BAVES all legal costs. Tranamar, 47
Main 51., Plymouth, MA 02380,

(Continusd on next pags)
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GET RICH, joint venture moneymaking opporiunity. FREE
details: JPR-PM, P.O. Bax 27125, Orisndo, FL 32887,

STAY HOME AMD MAKE MOMEY Laam How From The
Exparis! Freo Details. CI5. 266M Banjamin, Romao, Michigan
AB0ES

operEls your oW profitabls business at
heme. FREE VALUABLE GIFT sam with Basature. IM Braf,
508M Citrus, Low Angeles, CA 90038 SATISFACTION
GUARANTEED,

BPARE Tima business that can make you nch. Free details.
D. Flexsanhar, D1, 348 - 23 Ave., San Francisco, CA
B2

HEYER WORK FOR
ANYONE AGAIN

HOW many limas have you told yoursalt that you shoudd be n

ness. From fast food o beasing, computers o aulomolive -
thay're all inchaded. Complate money back guarantes. Only
$19.95 (tax - deductible price includes postage and hanakng).
New York State residents acd sales tax. Send paymant o
Cardinal Publications Inc., P.O. Bax 414, Depl. P, Syossat,
MY, 1978

$1,000 Woakdy, Homa Businass Dinsclory, Bax 2019-PM,
Mo York, New York 10183,

MAKE monary writing shorl paragraphs. FREE informathon.
Holz, 457 South Tth, St Helens, OR 87081

LETTER VANS, SHOP WINDOWS, SIGNS. No experence
neaded. We supply prespaced viny letters at wholesale, You
apply, keap all profits. Average $65.00Hr. Sand $1.00 for
samples, starter kit Adcraft, 12812 NW. T Ave, Maami, FL
<11

MAKE WOOD SIGMS! Fun, profitable, huge demand.
FREE dedais. Signs, POB 185, Jacksonyille, Florda 32218

LIFETIME OF HOMEWORK! Successful 48 yoars! Pedir-
ng. Secrel can now be yours! Publico-285, Carlshad, Calil,
#2008

AMATING Home Buseness, indepandence and Waalth aam
Prastige and Profit. Free Details. Mclean Enberprises, P.O.
Bax 400756, Brooklyn, NY 11240

MONEYMAKING OPPORTUNITIES

MAKMNG EXTRA MONEY MADE EASY, FREE Subscrip-
tion o Opportunity Magazing otiers hundrids of proven ways.
Writa: Cpporunity, Dept. G85, & N. Michigan, Chicago, IL
BOBOZ,

51,000,000 without cash—guaranieed! Write: Jades, 2830
Gafley, San Pedro, CA 80731

DISCOVER YOUR HIDDEM POTENTIAL! Learn How!
Froo Deiads. Wrile: Alpha, 4015 Ban Jacinto, Houston, Texas
Tro04

THIS IS T BE INDEPENDENT] Proven moneymaking
plan. No sxtravagan claims. Just resufts. Easy o do. Detailed
Manual §10. GLP, 15814 Betmont Dr.. Longmant, SO0 80501,
Monpyback Guarantes,

GET RICH! Zero Invesiment. Mo Bormowing. Free Details!
Monay, 6520 Seima, #32P18, Los Angeles, TA 00028

FINANCIAL BONANZA CAM BE YOURS
HAVE SPEMT THOUSAMNDS INVESTIGATING MOMEY-
MAKING ADS! Fow people turn profits. Dwscover missing
ingradients. Details Send 2 dollars, Butierdly, Boo 70, Dept. A,
Waistonbung, MC 27888

ALUMINUM SCRAP - Recycle Yoursell - MAKE 535.00/
POUND! Free Indormation: indusiial-PhiGdMd, Box 127,
Aeandria Bay, New York 13607

Emmm
FREE Liwrature. Fase Fishworms, Crickets. Redworms—

1000-58.95, 5000-542.50. Book on How and Whene o Saill
with Crcler. Carter Fishworms, Plains, GA. 31780,

GREY HIGHTCRAWLERS - “Action Worm” - Free Lien-
fure-Telephone - §12-B35-2542 - Fain's Farm - Edison, GA
348

OF INTEREST TO ALL

THE ULTIMATE TAK BHELTER
Immediate savings with no Fwesimend , . . Irefuled method:
Tax Saver Associzles, 1553 82nd Streel, St Lowis, MO
63132

VACUUM Cisanars "Dacounl Pricas” Mew FRainbow
44895, Kirty, Fiter Queen, Compact. Details: ABC Vacuum
‘Warahousa, G720 Bumed-PM, Austin, Texss TETET.

SAVE Up To B4% On Books. Write Todey For Catalog.
Earmonite, Box 1548, Bridgeview, L B0455.

FREE Promotionsl Albems, Concert Tickets, Stareos, #ic.
Inderrmation: Barry Publications, 477 @2nd Street, Brookiyn,
NY 11208

TELEPHONES sales—service [(Amencan mads) wiibe:
Telephonas, Box 6§, Simpson, PA 18407

FREE! Aeport! 968 + Unigue Proven Enterprises™ Easy
Home Businesses Write: Preston's, 511PM Glenwood,
Buliain, NY 14208

GET RICHIl Secre? law smashes debts—bnngs Cash,
Cradh! FREE report!] ‘WealhKit'B, Box 4036, Pompano, FL

ETY DAYE! FREE INFO. Write:
Dover, Idaho BI85

m
£3
-
-]
iz

522,
BIG maoney in Govl Suplus! Detaits, direciory 54,000 Tr-L
Company, Dept. PM4, P.O. Box 143, Texarkana, AR 75504

INCOME DESCOVERY Famous PhD schentis! teveals high-
Income discoveries BMYONE CAN Lise o achieve wealth. FREE
Facts: J45 Enterprises, Eastland Drve South, P.O. Box 1573
Dopt. P4, Twin Falls, idaho 83301

PRACTICAL NOT MYSTICAL Winnirg money making
irnvations! Details: Camise, FLA. 1 Bax 135, Hinsdale, MH,
03451

MEED Monay? Fund, Granis Avallable, Never Repay. A
Socsaty, 112'% 5. Brand-J. Glendala, CA 91204

MAKE up ko 5750 nact weakend. §5.00. Mchamara's, 462
T6th Streat. N.Y. 11208

MOMEY From discarded fires! Details. Brownia, Box 53,
Fisheds, Indlana 46038

GOLD STAMPING MACHINES, mexpensive. Cuality.
Large imprint Area. Froe details. Magic Sysiems, POB 24086
{GG), Tampa, FL 33823.

MAKE Rubber Stamps Highly Profitable Busnass. Free
Details. Stamper, POB 22800 (GG), Tampa, FL 33622

BUMPER STICKER PRINTING DEVICE. Cheag, Simple,
Poriable, Frea Detads. Bumper, POB 22781 (GG), Tampa, FL
EI6Z2.

FANTASTIC eamings mailing from homel!® Otffer: Rush
Simmped Addmessed Envelopa, imporial, P-8 X1T410, Ford
Lansdmrdala, FL 33318

MEW Luxury Car Wihout Cosll Write: AMCO 8E, 1601 E.
Main, Plainfisdd, IN 45188

HOME DEALERS WANTED! Sof Books By Mail . . 4007
Profit! Froa Papod. Preriums, Box 1821, Spring, Texas
Fragd

STOP STRUGGLING! Learn monay making secrets
Exparts reveal PROVEN systoms. Mo gimmics. Free prool.
Crossroads, Box SOS7K, Babylon, NY 11704

$50,000 PART-TIME ANMUAL INCOME. Guaranteed
Home Business Plan, Free detuls, write: Madison House,
B71-C6 Madison Ave., Planfeld, M) 07060,
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ADYERTISE Frae in 507 Magazines. §5.00. Direchary, Bo
11M, Atlania, Geongia 30301

MAILORDER OPPORTUNITIES

WANT 1o sarn more? Freg calalogue describes 200 suc-
CBES PrOVEN COMeSpOndence courses. Granton
Iratitute, 2B3A Adalakde Street Wesl, Toronlo, Canada. MSH
1Y3

EASY TURNKEY MAILORDER. FAST START. Big Profa
Samindr Series. Bookkst 51.00. Amanguild, 1038 No. Tusdin,
237, Ovanga, Calil, 2867

FIMAMCIAL FREEDOM CAN BE YOURS. Sall your favor-
e recipe. £5.00 a copy. Send §2.00; Spinners OFf Creation,
385 Woodside Ad.. Suile $00-340F, Woodside, Califomia
panE2

200 MAIL Order Infarmation Repons, 54.00. Baltres, 23
Dedaria 51, Halom City, T TE117

HAVE yiowi & gres! aden, & Intaske plan of & vary interasting
project? Wiy not put them to work for you! Classified Adver-
tisiryg can ba of remandous ek i promoting all fess things
e more. Leam HOW TO MAKE MONEY THROUGH CLAS-
BIFIED ADVERTESING by sending aoway for POPULAR
MECHAMICS PROFIT BOOK. Prica 31.00. Send fo: PM Clas-
sified, 224 W. 57th St, Mew York, NY 10019

FREE PRIVACY CATALOG. Cash income opporunities.
B410-PC, Fourtain Valley, CA 92728,

COBRA T . From $24.85 Free Brochure.
Kenneth Watking, 244 Eim R, Mewbury Park, CA 81320

FIREPROOF BOX protects deeds. morpages, wils, bax
ordinary gypsum-lined bomes! U.L. Listed! Only $35.00 pha
§3.85 shepping. (Over 750,000 Sres annually! Why take
chances?7) Sentry Safes. Depl. PMTET, Box 87, Lednis, Mew
Jarsey 0TE0S

HOW Ta Pay Your Debls Withoul Borrowing. Money Back §
Mot Sebslied $5.00: Maridel, 3395 South Vieginea #171,
Rena, MV 89502

FIND Inspirational Cuotations For Any Occasion. Handy
Book Is Indewed By Over 50 Categories. 55.00. Bafiach, Bo
858, Sand Springs, OK 74063

MAYAN PENDULUMS, TALISMANS. Mystcal powsrs
Mads of jpdede, as the Mayans used since BC. Request inlor-
maton and very ireresting lagend. Mosl Merriam, Impories,
P.O. Box 8481, Toerance, CA 90504,

COMPLETE MONTHLY MORTGAGE PRINT-OUT. Plus
‘Vahaable Money Saving Advica. Send AP.R., Term and Loan
Amount for Computation: Confidentiad: §7.00. Dianne Fleld,
843 Palmar Road, Churchville, NY 14428

FIND MONEY RESOURCES. Litthe Known Information Pra-
wisusly Uisad Only By Financial Managers. Gueranteed. $2.00,
Radco, Box 963, Bloomington, IL 61702-0863

VISA CREDIT CARDS AVAILABLE. Savings, Fess
Requered, Mational Cradii Planning, 1120 Shdh Awe.,
Suite-4223, New York, NY 100048,

SAVE 5% to 35% on long distance lelephone senvice. Fros
detalsapplication: J&S Associates, 1050 Dorothy Lana,
Harker Haighta, T 78543

GREYHOUND RACING: For mong datails sand 33.00 ko
Trilacta Spiuion, Box 20235, Monigomery, Alabama 35120

GOVERNMENT SURPLUS

MILLIONS OF SURPLUS BARGAINS] Jeeps nchuded!
Many 1% original cost. “Matiorwide Gowvemmend Direclo-
ry" — $2.00 (Guaraniped). DISPOBAL, Box 19107-AP,
WASHINGTON, DC 20036,

1S IT True You Can Buy Jeaps For $44 Through The LS.
Govemmant? Gat The Facts Today! Call (312) T42-1142 Ex.
7133

"GOVERNMENT SURPLUS" JEEPS S30.00! 5,000,000
Hems! Complete Informetion Your Area, 1888 OFFICIAL
DIRECTORY. 53.00 [Guaranteed). Surplus, (B71), 4820
Wiscongin Norhwasi, WASHINGTOMN, D.C. 20018 Y

Gl SURPLUS, Hunting &nd Gamging Ewum.ﬁu Fags
Catalog $2.00, Red Bank Army Navy, 12-M Monmaouth Street,

FRed Bank, MNJ 07701

[Continued on naxt pags)




LOANS BY MAalL

MOMNEY Problems? Free Book describes Loans, Cash,
Govammand Grams, Doher benelits, availabls to individuals.
‘Wiite: Assocaabes, Box B8-Ad, Brooklyn, Mew York 11235

BORROW 525,000 w Any purposs. Keap indedi-
riply! Frea Report! Success Resaarch, Box 19733-AP.
Inceanapobs, [N 48219,

FREE HEARING AID CATALOG - Save '3 by maill Write:
“MonaySavers”, BSI0PM-4, Langdon, Sepuveda, Calilornia
81343,

FAST, EASY, DELICIOUS, HEALTHFUL AND PRETTY
TOFU HORS'DOEUVRE RECIPE “"EBONY AND IVORY™
$1.00. CHEF BRIANE, P.0. BOX 278-2, GREENFIELD
PARK, WY, 12435

TOBACCO

DO YOU chew-smoe? Samphes §1.00, Wrie: Stokers,
Dresden, Tennesses 38205

BORROW §1,000 - $100,000 OVERNIGHT, Rush stamped
envelope: Finance, 2408 17th Sireel Temace, Leavermorth.
Kansas BE048

MEED Monay? Fres Book detads Cash, Loans, Gowvern-
manl Grants, #5% aligible- of pasd cradd history,
Wirite: KPA, Box 373.EMNM, ‘Woodmane, New York 115808

WVISA cbigined without investigaton!! Guaranteed? Al elig-
“-ngm: Credi, 126PMC, Homescresia, Brooklyn,
1"

PIPE-PREP ... mosi outsianding advancemant in 500
ymars of pipe smoking! Insien®y break in new pipes and
ever. Money back guaranies. Treats dozens of pipes. Send
58.85 to: DNA Enterprisas, 9903 Santa Momica Bhd, #1325,
Barveriy Hilla, CA @212

SCIENCE & CHEMISTRY

MOMEY lcaned. No ome mefused. 51000000 o
51,000, 000,00, Info: Project 26, 4812 Folsorm Bivd. Suile 300,
Sacrameanio, Ca 95818

COMPLETE Catalog 51.00. Bargain Lists. Laboradory
Sales, Box 161A, Brightor, MA 02135

BORAOW 5100-5100,000 Instant Reply! No Co-signers!
Rush Sampsd Enwelops’' Financial P.O. Box 1687(P),
Richardson, TX 75080

HALLEY'S ESCAPING! Optical Maimienance Kit halpa you
vigw claarly. Cleans lenses, lelescopes. camaras. Repais
| BALED (Ca residards 6% fanh. Consuemar Warghouss,

QUICK Cash LOANS! Write: FICFA, P.O. Box 748,
Pinconmeng, Mt 48650,

DIVORCE

mmm&ms&ammm?

HOW 1o make “Homemade Pizra”. Essy mcipe! 52.00
SASE. P.O. Bax 843, Fanion, MO

ORIGINAL Family Recipes, $3.00 for 20 recipes. Sour
Hulze, 4760 E. Richert. Frasno, CA 93726,

45 NON-ALCOHOLIC Mixgd Drinks. $4.65. Bax 150885,
Colorado Springs, GO 80935,

BEEF JERKY recipa §200. SASE. Wouniry Cupboard,
T432 Datfisle Fourman Road, Arcanum, Onio 45504

TUP CAKE. Friends will bag lor recips, §2.00 Stamped
Addressed Ernwvelops. Lily Watkine, 5328 Lennon. Swertz
Cresl, Michigan 48473

MAMA'S Homemade Chii Smuoe Fecipe §2.00. Sunii
Enderprises, P.O. Box 20880, 51 Pelersburg, Florida T3742

EXOTIC HAWANAN HOMEBREW Creal Party drink send
52 B9 SASE: Edfe Delurman, F.O. Box 3457, Millani,
Hawas BETE0

BUY ANY METAL CHEMICAL Amything 53.00. Scientific
Sales. 32TH Yonge 51, Toronto, Ontaric Casada MaN-2L8

WINNING Information 5200  MEN'S  RIGHTS
ASSOCIATION, 17ES (Lyons), Fores! Lake, MN B5025

K7167 Bartar, Detroit, Michigan 48219

FREE Remnilers Lis!, Agents Mesded. PS, Box 206566, San
Aronio, Texas TH22D

TRUSTWORTHY lorwarding. Stamped remails 51.00
Diamond-H, Box 1294, Caddo, Texas 76029

CONFEDENTIAL Mail FscenigForwdrding. Mel Dvop,
Box 1B038PM. Orlando. FL 32860

MOTOR CITY REMAILING SERWICE (SINCE 1585)
DRAWER B30, DEARBORN, M1 42121

WYC-MJ) Remals, Postcards, $1.00. Forwasding/Holdng
Servica, Frea Detads! MAILARAMA, Box 3218, Weshawken,
MJ D087

UNLISTED ADDRESS Discreet and conhdential Remail
£1.00 Single. Mail Forwarding Seérvice, BOS) 5. Main,
Houston, Tawas 7028

MEMICO Aamads 52.00. Beowdar, Aparada Postal 5-298.
Mexico, DUF,

CONFIDENTIAL ADDRESS. FREE PACKET. Flyng
Fingars, 4806C Steanns, Yalnoo, FL 33584,

FREE Details’ Postal Shoppe, 396 East 900 South, Salt
Lake City, UIT 84111

SECURITY, Confidentiaily, Detmls:  Consumes
Warahouse, B33 Pacific #4508, Stockon, CA 83207

MEXICO recahing jonwaning sngies $1.00. Weabco, Bax
2201, Guadatajara Jaliso, Mexico

SAN FRANCISCO: 4 Soenic poestcards 52.00. You stamg,
wo romall freg. Stamped letters remaded §1.00, Hadley, 16
Califgrraa, Suse 205, San Franoisco, 84111

MISCELLANEOUS
BLANK PHOTO D KIT, §10.00. Make 5 laminated Photo

Jm FL 32207, (For rush C.0.0, 1-904-366-1744}

WANTED MISCELLANEOUS

BUYING Tungssen Carbide, Tungsten, Malybdarmem, Sibver
Soider, Silver Contacts, Gold, Platinum. B0O0-321-6914 Cnio
216-531-8333 collect.

GOLD, Siver, Platinum. Marcury, Tamalum. Samples Eval
usied Free. Ove Assaying Servce. Call Wholesale Terminal
Toll Frea: 1-800-832-1010.

1847 CANADIAN PONTIAC Full-#me Sales Color Brochure
‘Wanted: I'm kooking for 1847 Canadian Pontiac full-line color
catalog, Mo DESET, dated 5-47. Arpd Sherman, 247
Pariosge Ave, Bronodille, Mew Yook 10708

HEARING AIDS

LABORATORY CHEMICALS, GLASSWARE —APFARA-
TUS. Catalog $1.00. HAGENOW LABORATORIES, 1302
Washinglon, MANITOWOLC, WISCONSIN 54230

FORMULAS, PLANS, ETC.

ANY Formula $10.00. Catalog 52,00, J, Belort, Box 584,
Chicago, 60680

MONEYMAKING CHEMICAL FORMULAS-THOL-
SANDS! CATALOG 55.00 (REFUNDABLE): GWAZ, Bax
163, Brocidield, Wisconsin 53005-0183

SPECIAL SERVICES

INFORMATION On  anything, Ferguson Fessarch
Speciaists, 60-15 Woodside, Woodside, New York 11377,

HEALTH, VITAMINS

LOSS WEIGHT with ancient Chinese hertal lowers health
oonk. 31995 dor B0 bags sample. SUS, 2258 Felowship
Road, Suite 220, Tuckar, (A 30084

RESPIRATORY ILLMESSES, sanug, bronchial, eic. RE-
SPIRIZER heiping thousands breaths easesr. Medicahs Fesm
bursabla. Tral avadable, AESPIRIZERS, 474 BOYDS
SCHOOL ROAD, GETTYSBURG, PA 17325 TELEPHOME
[T17] A24-1478

PHANTOM PAIN Relied. Mo Traction, Expensie Surgery or
Hospitalization. Mo Gimmicks, Tricks, Devices, Box 3787,
Edmond, 0% 73038-3787

FREE VITAMMN calaiog. Al-matwal heath, tasuly pﬂ:d—
ucts, SR Enterprises, #FPh-4, 800 Woodnet!, Cleanwatar, FL
AEE

LAXATIVE DEPEMDENT T A homa o fravaling . . . help
yoursed lo & secrat ol combining 3 . . . ali-natwal ingredenta
found in supermarkets. Send $3.00 for lormula to: DA
Ererprises, 8903 Sara Morca Bhed #1285, Beverly Hills, CA
s0212

“EMGLISH HOME COOKING." Threa delighthd “CGLAS-
SICS.” 52.00: Dianne, 843 Paimer Road. Churchvibe, MY,
14428

1235 GOUP recipas - 35 minutas or less! Hot, cold, alopholio,
nonglcoholic, 3558 plus $1.50 postage. handling. Soups,
P.O. Box 184, Riveron, CT D8ORS

ALASKA Fishermans Recpes - 4 Must For Fish Lovers
33.00 - Norihasar, Box 9114, Keichikan, Alagka 99801

BLEND Ligusws Hall Tha Price £3 80, Polymac, Box 1886,
Lake Chares, LA TDEOZ

BEEF JERKY LOVERS - Homamads For Pennies Each,
Mo Special Equipemont MNeeded. Complate How-To. $2.00
SASE, Jerh-g, P.O. Box 2572, Paso Robles, CA BO447

20 AUTHENTIC Indonesian FRecipes, $3.00. T. Uamar,
1835 East S3ed Avenus, Vancouver, B.C.. Canada V5P 1X5

DELCIOUS Home Made Pan Plzza and sx icppings. Send
§$4.00. REYMIR Enterprises, P.O. Box 2431, Vienna, VA
22180

WINEMAKING-BEERMAKING-GASOHOL. Free Supply
Catalog. Yeas! Equipment Continental, Box 188PM,
Cassolbarry, FL 32707

WINEMAKERS-BEEAMAKERS— Freo Catplog—Fast
Servics—Large Sslection: Kraus, Box TB50-L Indapendenca,
Missoun 64053

WINEMAKERS-Beermakers. Free Ibustrated catakog of
supphes, Senplew, Box 12276R, Minnaapols, Minnesgta
EE4132-02TE

MAKE QUALITY BEER, Wina. Fres catalog, Vilage Store,
Box C-51PM, Westpor, MA 02730,

WINE'BEER MAKING Catalog: BAJ Enterprises, 1845
South 18th, Springfiald, linols BZT03

BEER LOVERS — Brew your own. Delicicus! inexpansivel

Frow Cetnlog, Beer Gear. Box 25083M, Lansing, Michigan
4860

BEERMAKERS OHLY! Fres CotalogMNewsistiar
‘Wikiams', Box 481MX, Dakiand, Califormia §4804

PARENTS GUIDE 1o childhood symptoms, (uncandonally
guaranissd). §14_65 Boval Boolos, Box 371 188, Decalur, G
30037

SMOKE NO MORE! Repon Shows Exaclly How! $4.00.
Carlbang Publications, Box 704, Campbell, CA 95008

EXOTIC CELDSIA FLOWERS wal Highste your parcen
with SPLASHES of IRIDESCENT HUES!) Seeds. instructons
52.00. T. 'innacenzi, B55 Harmann Rd., North Brungwici, K
0Esa2

RECIPES, CODKING. ETC.

HUGE SAVINGS Elimingte Dealer Markups. Froe Trial,
Bafinerwgs Whohasale Terms Asranged. Call Toll Free 1-B00-
B2 12, Or Wiite: Lbrﬂl-F'lﬂ-. Rociclond, IL 61110

55 CHICKEMN Recipas Or 49 Shremg Recpas. $4.00 Each.
Sausvile Marketing, Dapt B, Box 581, Slone Mountain, GA
I008E

WINEMAKERS — Bearmakan Free Calalog, Low Prices.
Frow Recipes. Cellar-M, Box 33535, Seafie, WA 88133,

BURGLAR ALARMS & HOME
PROTECTION

HEW! Inexpensive burglar Alarms, Fociprool Protection
FREE Information, Homegquard, Box 51, Gospon, bn. 47433

DOOR Alarm: Frghten awey intruders belone thay gel inlo
your hamie, compact for ravel, send o Inee inlormation. Hood

Enterpeisss, Depl PM4B, 4468 Millbridge Drive, Chartis,
N.C. 26208,

FAKE IT! BURGLARS BEWARE! Highly visibie, ahways
aotive; wirsless, siectronic. Resambiles

Inira-Sean, 101 5. Federal, Denwver, GO 80218,
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TIME MACHIN

75 YEARS AGO: April 1211

Stage giants
The height of the summer
season in English theater
was pantomime. And in
1911, the rage was a unigue
production of Jack And The
Beanstalk in which the char-
acters walked and wobbled
about the stage on 10-ft.
stilts. The giant's head was
constructed of plaster and
sat atop the shoulders of a
man on stilts with a bird cage
harness stabilizing the whole
o affair. Today, pantomime is
| still a popular summer pas-
“ time in Enpgland, and props
are still as low tech as they
were 75 years ago.

Fair city
Congress voted for San
Francisco as the site of a
World's Fair commemorat-
ing the opening of the Pana-
ma Canal, To help secure the
congressional  vote, San
Franciseo started working
for the fair in 194, and sold
over $7.5 million in a World's
Fair eorporation to operate
the big event. New Orleans
officials lost in an effort to
bring the fair to their festive
city. But when New Orleans
officialzs learned that San
Francisco would be the site,
they immediately voted to
open a pavillion.

SOYEARS AGO: April 1936

Saving fliers

in England in 1936 of a
Doughnut Boat designed to
save not only the lives of the

gea. The doughnut-shaped

ter. It inflated automatical-
ly. The pilot and copilot
leaped out of the plane into
the water, then swam to the
boat, to which the sub-
merged plane was tethered,
Further testing of the de-
vice, however, showed that
it would work only rarely.
The idea was scrapped.

Pooling resources

We showed our readers how
to keep cool in the summer
with a 16 = 32-ft. swimming
pool and patio for just under
$300. Other than a strong
back, all you needed was a
shovel, some garden hose,
concrete blocks and ready-
mix 3000-pound test con-
erete. The earth dug out for
the pool was used for fill. The
patio was essentially a con-
erete walk about 3 ft. wide.

> e | The walk itself reguired
| ek ine? | a1
\ ‘.'-?':T.‘m Warid's W w { about 11 sacks of cement. IT

— vou could build such a pool
L— today, the materials would
cost about $3000.

BT for ove yesr; E5L 97 for tw vears. Cinads and
resaling-in-Canada privileges by Canada Post, Windsor, Ont. e

Successful tests were made |

pilots, but also 4 plane lost at |

boat popped out of the wing | g
top on impact with the wa- d

25 YEARS AGO: April 1961

Before bullets

Japan's first high-speed
train was a bevel-nosed
streamlined steam machine
that hauled cars at 90 mph
from Oszaka to Nagoya.
That's 70 mph slower than
today's bullet train.

Dam good idea
Egypt, with the help of
Great Britain and France,
wis  building the Aswan
High Dam. The purpose was
to solve the age-old problem
of extensive flooding in the
upper Nile each summer. At
the height of planning and
excavation, archaeologists
stopped progress by protest-
ing the possible submersion
of the Temple of Isis because
of the dam eonstruction.
Much of the temple was
moved to another location.
But it was only one of many
serious problems involved in
the dam building.

Moto le mask
This was the latest in motor-
| eycle helmets in 1911, It was
warm, but few cyelists
| would buy it. Safety equip-
ment, however good looking,
| is still a tough sell,

The next war
Hitler and his German forces
were well on their way
across Europe, and Popu-
LAk MECHANICS predicted
that a soon-to-start global
| war would be won by the
side that “controls the

E. ether.,” That was in refer-

ence to radio transmissions,
which analysis said would
become an extremely impor-
tant factor for movement of
troops, submarines and air-
planes. To a great extent,
radio transmissions did be-
come a major factor in the
fighting, particularly in the
war's big air operations.

Vectored thrust

Britain flew the first sue-
cessful vertical takeoff and
landing jet, the English
Hawker 1127, America had
already flown a prop-driven
VTOL, but it was slow and
ungainly, The British jet
was the forerunner of to-
day’s carrier-based Harrier
jet fighter, ™
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% ESCAPE

PSTA]{EB »

At last,a sweepstakes fer individuals
whod never dream of entering one.

Many contests try to give away things you praobably outdoors. And the opportunity to take off in a brand-new
wouldn't want at any price. But our GMC Truck Great GMC truck. Even if you haven't entered the more

Escape Sweepstakes offers something you can't put mundane sorts of sweepstakes before, you should consider
a price on: Escape. It's a chance to win the freedom the unusually attractive opportunities presented by the

to get awa!_.r and expenence the great Ameneaﬂ GMC Truck Great Escape Swstahes

GRAND PRIZE: A 1986 GMC SAFARI VAN, YOUR — ~"a4988 Starcraft 20-ft travel trailer, plus a ten-day, nine-night
CHOICE OF A REGAL SEBRING 195XL BOWRIDER trip forfour to the.Grand Canyon, Yellowstone and Yosamite
BOAT OR A 1986 STARCRAFT 20-FT TRAVEL TRAILER, National Parks. Air fare, Tedging, $1,000-spending money,
PLUS A GREAT ESCAPE FOR FOUR." You could wina and use of a vehicle at each siteincluded.

stylish and accommodating 1986 GMC Safari with the FIRST PRIZE: 1286 GMC SAFARI VAN, PLUS YOUR
towing capacity no front-wheel-drive mini-van can match, CHOICE OF A REGAL SEBRING 195XL BOWRIDER

plus your choice of a Regal Sebring 195XL bowrider boat or BOAT OR A 1986 STARCRAFT 20-FT TRAVEL TRAILER."

e S LT TS
il e T Al
1988 Walt Disney Prodactions

TWO SECOND PRIZES: TRIP FOR FOUR TO THE WALT
DISNEY WORLD® RESORT."

Four days, three nights of sightsasing, adventuring,
m|a_-.:|ng |n|:;|udgg |mgrng al the ﬂuana "II'IIET.H Pa]atE, Jnﬁiﬁﬂ GME LlﬁHT-DUT‘I" THUC‘K PLUS "I"'l'-}UH CHCIICE OF A S.Tﬂ HCRAFT

the Walt Disney World Village, and three-day passports io BOAT OR A 1986 STARCRAFT CAMPER.*

the Magic Kingdom® and EFCOT* Center. Only those who register at their GMC Truck dealer are eligible for this
PLUS TEN THIRD PRIZES OF COLEMAN CAMPING great bonus: a choice of a 1986 GMC Safari, 5-15 Pickup, 5-15 Jimmy or
OUTFITS AND THOUSANDS OF INSTANT WINNER Full-Size Pickup, plus a choice of a 1986 Starcraft 24-ft Galaxy camping
PRIZES, TOO! trailer or a Starcraft 16-ft Medalist boat and trailer.

Prizes may vary from ilusiraions shown due to model changes, avallabiy,
Enat-alhar giftumgtances. Se your paricipating GMC Truck dealer for antry !EM
forma, oifecial Fulbes and details. Mo purthise necassary, Must ba 18 or oldar
Let's get it together buckle up

o enbar Enler at dealer by May 31, 1386, Void whene prohibited






