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We're dedicated to being the
best. You see it in every truck we

build and in everything we do.

First with rear
anti-fock brakes
o it frell-size
selling American trucks® pickup.

We make the best-built, best-

And we offer
an exclusive push-
button four-wheel

drive system and

he Best

the most advanced electronic automatic

transmission.

But the best can't
afford to rest. Because
staying ahead means

looking ahead.

Widest ramge of fuel-efficient,
muli-port electrome fuel-
mpected gas engines of any
fuell-saze lyghi frick.

Another industry exclusive: 2WD Tiemn I-Beam and 4WD
Tiem Traction Beam front suspension systems with nitrogen
gas pressurized shocks for a smooth, controlled ride.

Exclusive pushbutton
four-whee! drive on
select models. Shift on- |
the-fly from 2WD to o I
dWD-High and back at
the towch of a button at
any speed.

)

Buckle up—together we can save lives. Optional light bar shown not for occupant safety.
*Based on an average of consumer-reported problems ina series of surveys of all 8189 models designed
and built in Morth America; and full-line sales by division.



So we’re continuing to work day

and night in our engineering labs
and on our durability test tracks
on new ideas and new technology
to make the best even better.

And while we're busy keepmg up
with tomorrow,
Ford's exclusive E40D g TN
automatic transmission. the competition is
The maost advanced elec-
Bromic audomatic ransmis- busy [I"lp'il'l.}.-f to

ston o a frdl-size light treeck

keep up with us. The best.

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH

Thia l'hrla
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El]E‘.E‘ it
or not, compact

chure. As well as give you the name

disc for the car i m NOU NCI NG
even a chosen few who could actually
afford to buy one.
Because Pioneer has
advanced the technology so
players so extensive that
for anyone to B
afford the clar-
CD sound.
CD systems.
You'll love the high power as much
mmvatwe
security feature we recently devel-
And while we're on the subject of
play changers let you enjoy hours of .
uninterrupted music while you drive.  3-source system that puts multi-
of a Pioneer dealer near you, who will
car without replacing your existing sette all at your fingertips witha be glad to show you our complete
For those who want it all, we also There's much more, of course. been waiting for this moment just
offer an incredible And to find out, call 1-800-421-1404.  as long as you have.
. - We'll send you a free .

has been around awhile. There are
Well, now car CD is really here.
far and created a line of
now it's possible
ity of digital
It begins with our new single-play
as the price. But try not to overlook the
detach-
able facev
plate. An
oped for added convenience.
convemence, Pioneer's 6-disc multi-
Plus they can be easily added to your  play CD, AM-FM tuner and cas-
audio system. remarkable wireless remote. line of car CD systems, After all, he's



51 COVER STORY
Restored to mint condition,
warbirds like this Chance-
Viought F4U-7 Corsair are
investments in our nation's
histony.

—PM photo by
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EDITOR'S
NOTES

AVE YOU EVER seen a ZIL? You know, A ZIL, The Russian car.
['ve seen one once—Ilast year, when Soviet President Mikhail Gorba-
chev and his entourage of Z1L limousines cruised past my office window dur-
ing his visit to New York City. Gorbachev wanted his own cars and had a
slew of them shipped over for his visit. In fact, Gorby likes his ZIL limo so
much that he has it shipped to whatever country he’s visiting. He doesn't
leave home without it. I was reminded of my fleeting glimpse of a ZIL while
looking over Detroit Editor Jim Dunne's article, “Red Wheels," in this issue
(page 55). Dunne visited both the Soviet Union and Eastern Europe last
year to chronicle the developments in the auto industries of those areas.
Py e : s==sremeees With the politieal
2 : > Iy S and social changes
fe.| that are taking
a| place in that part
= of the world, and
# with the economic
changes scheduled
to begin in Europe
in 1992, there's
no question that
Eastern Europe
will be a hotbed
of activity in the
Gorby and his ZIL coming vears. It's
been rumored for
years that Russia wants to import ears into the United States, and it"s now
more likely than ever to happen, due to the lessening of tensions between
our two eountries. What Dunne found was a rather bizarre collection of auto-
mobiles that doesn't exactly make my blood boil. See what you think. . . . If
you love aviation, chances are you're also a World War [T buff. It was a gold-
en age for aviation and aviators, and the planes of that era remain today as
ibly the greatest crop of aireraft ever developed in one G-year period.
t's no wonder so many World War [I-era aireraft have become legends. And
it's no wonder that those aircraft are being collected and lovingly restored
today by a group of dedicated individuals who won't let the legends die. Peo-
ple like Tom Reilly, who runs ;
Reilly Aviation in Orlando, Flori-
da. People like John Shafthaus-
en, whom you see piloting the
Chanece-Vought F4U-7 Corsair
on this month’s cover. Contribut-
ing Editor Fred Mackerodt, who
wrote this month's cover story,
recently spent several days in the
company of Tom Reilly, arguably
today's greatest warbird restor- -
er. His B-24J Liberator restora- Mo oroot andRellly.
tion is already being called the restoration of the decade. The best of the
whole warbird story is that all of us can share in the romance of these great
&lfanea, Many air museums and private collections are open to the public.
e'veincluded a list on page 111. What's more, many of these living legends
will be in the air this summer, performing at air shows and fly-ins all overthe
country. If you love old planes, the warbirds put on a spectacular show you
won't want to miss. Till next time.

Oldham
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NOW! Getinon the
PROFATS i in |

Work part time, full time—
right at home-wo help
you every step of the way,

Mo doubl aboul i1, .. as a small engine pro, you can cash
i on the huge demand for qualified men in one of Amar-
ica's fastest urumﬂ industries, You'll be able to command
Lop hourly raies om 525 00 10 530 00 par hour — and
ma‘tsgus'l for labor. A simple tune-up earns as much as
54995 for less than an hours work, and pans. engines
and accessones will add even more 10 the prokts

Plenty of business waiting for qualified men.
65,000,000 Small Engines Are in Use Today!

That's the oificial count fram the Engine Servics Assn

and one-million naw engines are besng buill each month
With fully accredited Foley-Bélsaw Lraining. ¥ou can soon
have the skills and knowlgdge [0 make lop money Ser-
wicing these engines People will s&2k you oul and pay
you well to serwce their lawnmowers, Lllers. edgers

POWEr (akes, garden fractors, chain saws. minibikes
snowmobiles. generators. go-carts, paint Sprayers
snowhinwers thit lis1 5 slmost endiess

PﬂrFudlllF‘hn'l: wnd Equipment, I’LI.IE 4H.P. Eﬂqﬂlu
ALL YOURS I,E; All al Mo Exira Cosi.
ND EIPEHIEHEE NECESSARY!

You dont need 10 be a ‘bom mechanic or have ary phon
expersence You can mastes thes prolRable irade raght al home
o sparetime. Lessons ane fully iMusirated 50 clear you
can't o wrong. and wilh Our famous leain-iy-0oing method
you g8l practcal ‘hands-on esperience. We also show you
how [0 ?Et brasngess. what 1o charge, wherg to pet supolies

all the nsade Incks of the trade you need to
Askure SUCCess ngnt from the star

Send lor FREE Facts—Do it TODAY!

NO Obligation—NO Salesman Calis!
Yoo ivuk pieeilesiig B decepiing fhiy ol for fo st Hriam
easidic vy o Sewren Bl sk il voner el oo re e
vangrE iR amie iR T feeprrealin s e oo KO e
Just fill in awd mail coupon below (or send postcard
with mame and address) fo receive full information
by return mmail ———

-----——-—-n----1

g FOLEY-BELSAW INSTITUTE 1
E301 Equitable A, 0]
0 Kanaan Ciy, Mo, 64128 i
1 [ YES. please send me the FREE booklet 1I1al:grres !
| N ull details about Starting my own business i Smal
B Enging Repaie. | understand thise is No Dbligation and |
1 1hal Mo Salesman will cafl o0 me 1
I NAME 1
: ADDRESS =
Boimy 1
| |
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Wee're trying our best to make it
easier for you to communicate with us.
Here are four ways you can do it.

HOTLINE PHONE NUMBERS

Special telephane numbers here at Popular
Mechanics allow you to call our ediors
drectly and easly. They're activated once a
week, on Wednesdays, from 3 1o 5 M EST.
Al the ecitonal staff hoting phone numbers
ae listed here. If an edifcr 5 not available,
please try again the fodowing week

HOME L SHOP

Steven Willlson, ediior [212] 245-T538
Tam Klenck, asoc editor  [212) 265-T570
Roy Berendsohn, st editeer

212} 2657572
[building, home remodeling, shop  design,
toods, fumniture makng and desgn)
BOATINGOUTDDORS
Joe Skorupa, edtor [212] 265-T596
AUTOMOTIVE
Tony Swan, editor {212} 265-T526
[rese cars, motoesponTs|

Mike Allen, axst editc [212] 265-7536
[technical and design, care and maintenance|

SCIENCETECHNOLOGY
Abe Dane, sditor (212} 265-7740

ELECTRONICS/PHOTOGRAPHY
Frank Vizard, editoe {212} 285-7581

GENERAL
Jos Dldham, saitor-im-chief

[212) 265-7503
Deborah Frank, managing editor

[212) 245-7518

READER SERVICE BEUREALU

We have a Reader Informmation Bureau that
is operational five days a week during reguilay
business hours. Our Reader Service Bureau
number is |212) 649-3127. Pleate call ow
Reader Senace Bureau, nor owr edifors, for
mifommation on back issees, reponts of artckes,
SLbSCription inquities, plans offers and so on.
It will save wes all time.

ELECTRONIC MAIL

You can call the PV computer any day
between & PM and 8 AM [oniy| EST. The
nurmber is [212) 582-835%. Once you're on
ine, you can leave messages for specific
editars, OF Aifect ingulfies 3 Comments 1o a
specific department. The departrment bulletin
board also allows you o share your thoughis
wilh other readers who cail in.

Mew users will get an identification num-
ber and password that allow them 10 access
the system. Simply St your COMMUMCATions
software o 8 bik, no parity and one stop bit
e-M=1], and set the bawd at 300 ar 1200, If
you're asking a specific question, allow a
week before calling back for our answer

FAX MACHINE

Yol can fas wiilten miail 1o us if you have
access (o a fax machine. Our fax mamber is
|21.2) 585-5562. available 24 hours a day
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Just two hours until race time: " . | "There's no room for compro-
Indy car chief mechanic Larry ’ mise. Curry says. “As soon as you
Curry goes over every detail with - ' ‘settle for second best, you settle

for second place”

uses high performance
ne* motor oil. And over the
years, Tout of 10 Indy 500
chanics also raced with

the crew One more time.
Curry knows, to win, everyth

has to be perfect. Every eleme!

of the car has to be "the absa

best | can get’' From the 650

h.p. Buick V-6 engine to theim DI

oil that keeps it running. M can tbuy a better motor oil:

< .

/HO KNow USE VA

B Acriand OF Inc (@D Lenngton. KY 40508 €168




LETTERS

Show Of Force

™M SURE you'll receive

several letters, and maybe
even a few subscription ean-
cellations, because of your
excellent story on aireraft
carriers (“Show Of Force,”
page 49, Mar. '90). Please
don't change your magazine
because of those few people.
Many believe military dollars
would be better spent buying
needles for drug addicts and
staging flag-burnings. 1
think meost rational, in-
formed Americans realize
that military spending pri-

marily is to uphold peace.
Only when peace and diplo-
maey Tail is our military
might brought to bear, and
then only to guarantee the
gafety and way of life of
Americans.

Your story served toin-
form Americans about what
their taxes pay for, It made
us feel involved, and instilled
an appreciation of the ex-
tremes to which our fighting
men volunteer in order to de-
fend freedom and our way of
life. Keepit up.

TOM URYGA
1at LT., USMC
OAKHARBOR, WA

I spent 30 years in the U. 5,
Navy and wonder how it

our fighting forces.

went by so fast. I had the
honor of serving on two air-
craft carriers, the USS Sara-
toga and USS Enterprise, as
electronics officer for a total
of five years,

In my entire 30 years of
duty, I was involved in some
area of electronics or nuelear
Weapons.

I would like to correct an
error made on your poster of
various aircraft carriers. The
swirl-shaped, pierced-array
radar atop the USS Enter-
prise superstructure was not
an early form of the antenna
for the Aegis radar system.
That swirl-shaped array was
an extensive and complex
Electronic Counter Meas-
ures antenna system and has
sinee been removed from the
ship.

ROY A. NORMAN
LT. CMDR., USN (RET.)
BRUNSWICK, GA

In your poster on aircraft
carriers, you make a state-
ment under the artwork for
the carrier Yorktown that
the battle of Midway was the
first dominated by carriers
on both sides. The first such
hattle was the Coral Sea, one
month before Midway.
DE. THOMAS R, NOLAN
LT. (MC), USNR(RET.)
ATLANTA, GA

| 1 was a little offended that
not a single word was written

about the thousands of highly
skilled shipbuilders who
sweated and labored many
long years building these fine
ships. You also failed to men-
tion that the ships were built
at the Newport News Ship-
building and Drydock Co. in
Newport News, Virginia—
the only shipyard in the U.S5.
capable of building such out-
standing ships.
FRANK KELSEY JR.
ACHILLES, VA

Impressing the doorman with
our luxury limos.

The Big Three

This is in reference to your
statement: “We pulled up to
the front door of the 21 Club
and the doorman looked at us
as if we didn't belong there."
What a frivolous remark to
make in assessing an auto-
mobile. Who gives a rip
about the expression on the
doorman's face at the 21
Club? If this is part of your
checklist, your priorities are
in need of restructuring,
JACK VANN
HILLIARD, FL

If you rate luxury cars on the
basis of how it impresses car
jockeys at restaurants, you
bérgrin to sound as shallow and
ignorant as their owners.
STEVEN A. MATE
BLUE BELL, PA

The article was, at best, me-
dioere in respect to product
knowledge of equipment on
the Lincoln Town Car. Con-
cerning your comment on
steering, the Town Car has
speed-sensitive steering. As
speed increases, the power
assist decreases, giving im-
proved road feel at higher
speeds where it's needed. On
your comment about door
locks, the remote entry sys-
tem has the capability of be-
ing deprogrammed from the
gystem by simply pushing

two buttons on the remote.
Otherwise, the story was a
very fair comparison.
JERRY FOXWORTH
DOTHAN, AL

Inthe pricing list, you claim a
1990 Cadillae Brougham has
a “base” list price of $37,530.
This is incorrect, The actual
base list is $27,400. Further-
more, you state that with op-
tions, your vehicle came to
39,300, That's impossible.
SANFORD BLOCK
BLOOMFIELD, NJ

We regret the typographical
ErTOrs.
—Editor
To Coin A Phase
| read with interest the arti-
ele, “How It Works: Electric
Service Panel” (page 82,
Dec. '89). It reads: “1f we tap
two terminals, plus the neu-
tral, we'll have a 240-volt, 2-
phase system.” | consider “2-
phage" asg nonengineering
jargon, but, besides that, the
service you are indicating is
best deseribed as 240/120-
volt single phase, comprised
of two hots, a neutral and a
ground, wired to appliances
that require both single-
phase voltages, such as a
range that has a clock.
GARY R. GABRIEL
ATLANTA,GA

You are correct in that al-
though two phases may be
present in a nearby irans-
former, a residential service
will be tapped from only one
phase. In simplified terms, a
phase consists of a reduction
cotl with a hot terminal at
each end and a neutral termi-
nal at its center. In a typical
residential transformer, each
hot terminal of the coil is
tapped to feed the separate hot
bus bars of the service panel,
The center, neutral terminal
is also tapped and feeds the

(Plense burn bo page 160)
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The best way to solve and grasses, to help

your weed and grass you keep the neatest
problems is to hit them yard on the block.
where it hurts —in the KLEENUP Super Edger
roots — with ORTHO KLEENUE® is a unique formula that

Because KLEENUP goes all the way wipes out weeds and grasses com-
to the roots, it kills even tough weeds pletely, then prevents new ones from
and grasses, so they can't grow back. sprouting for up to three months. It's

KLEENUP Grass & Weed Killer is ready to use in a self-applicator jug.
fast-acting and comes m a conven- . Pick the KLEENUP solution that fits
ient, ready-to-use tmgger spraver. your needs. Then wipe out weeds

KLEENUP Systemic Weed & and grasses, roots and all,
(Grass Killer concentrate, for hose-end mmrame&d O your money back.
or tank spravers, is even more eco- i g 1
normical to use. And it's biodegradable. || wmwe

KLEENUP Spot Weed & Grass
Killer, in a pressurized spray can,
gives pinpoint kill of tough weeds

I-".i.---l n-u.l el KLE |-"||

herenan Chemmuisal Carnparty
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LETTERS /ontinued from

neutral bus within the panel. The trans-
former and service panel are grounded
independently. Thus, a residential ser-
vice will be a grounded 120/240-volt,
single-phase system, and not a 120-volt,
2-phase system, as stafed.

Posted Posters
Thought you might like to see the bulle-
tin board in my classroom. Our students
find your posters attractive, informa-
tive, educational and just downright in-
teresting. We're looking forward to the
next one. JOSEPH CRISANTI
MASUK HIGH SCHOOL
MONROE, CT

Gearing Up

In your Tech Update column l'p.lgE 18,
Mar. "90), you discuss the first G-speed
automatic produced by Nissan, the
SE-AT—the first 5-speed automatic for
passenger car application. 1 would like
to point out that the Allison Transmis-
sion Division of General Motors has
been producing a 5-speed automatic for
heavy trucks and buses sinee 1972, They
also offer their 5-speed with electronic
controls. And going back to the 1950s,
Allison used to offer a B-speed overdrive
automatic transamission.

Days

Reader Joseph Crisant] and his students at Masuk High 5chool in Monroe, Connecticut.

Passenger cars and heavy trucks are two
very different applications, The Allison
transmission you describe is not suitable
for passenger cars.

Gingerbread Van

Although I'm neither mechanieally nor
technically inclined, I've turned to Pop
ULAKE MECHANICE for the past 40 years
to help me grasp, as much ag possibl

what’s new. Inrecent vears, ['ve appre-
ciated articles by your automotive con-
tributing editors, Michael Lamm and
Rich Taylor.

Rich Taylor's article, “Light Vantas-
tice” (page 62, Feb. '90), however,

d my dander. Asapr .|fI and ap

E!«l'i*i'l;lli‘.'t' owWner of i ]
Country minivan, [ don't unde
his criticism of the upgraded exts

Pt FHIOITO BY CLIFF GRCWER

of Thunder’is a
a driver; his car




and leather seats. It's the closest we're
going to get right now to practieal luxu-
ry in minivans,

Rich, reconsider your hastily penned
words. Who else is putting out as classy
a vehicle in that division? Admit that the
gingerbread is nice,

CARLL. DURHAM
MT. LAUREL, NJ

High Seize
I am writing in response to your article,
“High-Tech Drugbusters” (page 49,
Feb. '90). 1 am curious as to why you
only briefly mention the U.8. Navy's
part in drug law enforcement. [ am cur-
rently serving onboard a Virginia-class
cruiser. We are now involved in our
third law enforeement operation in the
Caribbean, In March, we aided in seiz-
ing more than 100 kilos of cocaine, The
complex of radar equipment on our
Navy ships is very useful in tracking
both surface and air contacts. In addi-
tion to relaying this information to
Coast Guard ships, we occasionally
make a bust ourselves. A y ships
are equipped for extended missions at
sea, we are well-suited for these opera-
tions. So how about giving some credit
where it is due? RICHARD WATKINS
MMI1iEW), USK
LI585 MISSISSIPPT

moton

and thewill to

Caddy On

The February "8 Car Clinic (page 25)
contained the usual interesting car
problem tips, One was a service tip on
1986-89 Cadillac Broughams. Specifieal-
ly, it might not be possible to reach
wide-open throttle until the accelerator
cable was replaced with one that is
elightly longer. My problem exactly. 1
just purchased an "87 Brougham with
the 307 Olde engine from my brother-in-
law. On a trip to Florida, with the car
loaded and on a slight upgrade, 1 could
not accelerate away from 18-wheelers
that came up on my rear bumper at 65
mph. The car was also sluggish at slow-
er speeds. | replaced the cable as you
indicated and am amazed at the im-
provement. The ear is now very respon-
sive to the throttle at all speeds, and
there is an improvement in downshift-
ing as well. PAULJ. RANDA

HIGHLAND HEIGHTS, OH

R/C Helicopters

I was pleased to see the article on radio-
controlled modeling in PoPULAR ME-
cHANICS (“Flights Of Fantasy,” page
T3, Apr. "90), Asamember of the Acade-
my of Model Aeronautics, a local flying
club, and an R/C enthusiast, 1 was glad
to see this wonderful hobby getting me-
dia coverage.

icture

Recently, I have become increasingly
involved in radio-controlled helicopters.
I have owned and flown one for about
seven months, and the sport really is

very enjoyable, Additional information
on this subject can be obtained by con-
tacting Don Chapman of the Interna-
tional Radio-Controlled Helicopter
Association (IRCHA), 6225 Taylors-
ville Rd., Dayton, OH 45424,
HAROLD KESTEL
NOADDRESS GIVEN

Ram Rebuttal

A recent Mazda truck ad quotes a sur-
vey byJ. D, Powers & Associates, plac-
ing Dodge Ram trucks fifth for quality
and troublefree operation by owners of
new trucks during the first %0 days of
ownership.

Growl, I say. I owna 1986 Dodpe Ram
bl pickup that I bought in 1887 with
18,000 miles on the clock. 1 have put on
an additional 30,000, and [ haven't yet
experienced a single problem with the
truck. Incidentally, the ad showed a
Mazda climbing what appeared to be an
exceedingly steep ascent. In Vermont,
we call that kind of grade “the road
home."”

JANICE AITEKEN
SOUTH ROYALTON, VT
{ Please turn to page 12)
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LETTERS (Continued from page 11)
Linseed Oiler

[ read with interest the article Bob Vila
wrote on wood shakes and shingles (Old
House Restoration, page 24, Mar. "80),
Mr, Vila is invariably very informative
and enlightening. However, | must take
exception to one of his remarks in this
particular article.

With respect to moisture control, he
states, “No matter where you live, be
careful not to use an organic oil, like lin-
seed. Although these oils go into the
wood beautifully, they attract fungus
which, of course, can ultimately destroy
the wood."

It is true that linseed oil, when ap-
plied in an unprotected state (without
mildewcides), is a very good food source
for fungi and molds. The article, howev-
er, may have done some harm to the lin-
geed oil industry. Mr. Vila's comments
appear also to include exterior, pig-
mented linseed oil stains which contain
mildewcides that retard fungus growth
and also aet as sun sereens that protect
against the harmful effects of UV ra-
diation. Other oils, including synthetic
resins, are not immune to fungus
attack—ask anyone who has to clean
mildew off bathroom walls, tiles, and
window sash and trim.

Many manufacturers of exterior
stains use linseed oil as the principal ve-

hicle ingredient. These stains have been
around for a long time and have served
the industry and its customers well.
Lineeed oil products can be very useful
in protecting cedar shake and shingle
roofs. Moisture is the culprit, as Mr,
Vila contends. Nevertheless, linsead oil
containing exterior stains can protect
wood from rotting.
PAULTILLMAN
TECHNICALSERVICE DEPARTMENT
SAMUEL CABOT, INC.

Minimum Movers
In your article, “Car Bizarre"” (page 57,
Apr. "90), Swiss industrial designer
Luigi Colani makes the point that there
are many more ways to configure a car
than are now being addressed. Most
people would agree that other types of
cars would fill a need in today's world.
One could be a very small vehicle with
room for just the driver—a perfect vehi-
cle for someone with a short commute to
the office. Such a vehicle, if it became
popular, might prompt cities to desig-
nate special travel lanes,

ANA GALDOS-BETHENCOURT

BATON ROUGE, LA

Cruiser Comparo
First, let mesay that [ enjoy your maga-

for years. Very rarely do [ see anything
that [ disagree with.

This, however, was not the case re-
garding the article on Chevrolet's new
police vehicles (Freewheeling, page 20,
Mar. "90), I have been a police officer for
17 years, and have been a fleet manager
for my department, so I feel I speak
from good experience. Our police fleet
has run Chevrolets, Dodges and Fords,
There is no question in our department
that the Ford is the best overall car for
police service. In this area of the coun-
try, Ford is, by far, the favorite police
cruiser vehicle for local, regional and
state-controlled agencies. The Chevro-
lets are very peppy, but lack the han-
dling, electrical capacity (note the low-
amperage-draw strobe bar on the demao
cars) and overall durability as compared
to the Ford Crown Victorias.

In my department, and I'm sure in
many others as we motor into the 1990s,
we will be motoring in Ford Crown Vie-
torias. JOHN P. HERB

SOUTH EASTON, MA

Floats His Boat

The morning muster at Gio's Cafe was
abuxe with talk of the erappies biting up
on the Shenango Reservoir. Chris was
checking in the weekl azine deliv-
ery, and the April PM wis on top. 1 laid




" 5 underway at sea, and to actually

out my buck-ninety-five and dove
straight to the Boating column. Tell the
boss 1 sald Joe Skorupa deserves a
raise. From his deseription of the Pro-
Line 230 test (“Anatomy Of A Boat
Test," page 46), | could feel the boat un-
der my feet, More important, even with
my BS detector on highway mode, it
didn't bark once from start to finish.
FRANKE, LANGE
SHARPSVILLE, PA

People Problem
Incredibly, your April "% piece, “Earth
Day, Then And Now™ (Science, page
54), managed to go on for one-and-a-half
pages without uhjnl., rthe word popu-
lation (as in “over”) even once. Envi-
ronmental destruction caused by an
exploding population too large to be sus-
tained on planet Earth was a major part
of Earth Day, 1970. The population
equation is much more apparent in 1980,
The Mission To Planet Earth must in-
elude stabilization of population, or mis-
sion failure is assured. You blew it!
{THE REV.) LAWRENCE ). RUFP
NEW LONDON, NH

De-feathered Osprey

How nice to see PM honor the silver an-
niversary of the XC-142A Tiltwing
VETOL (Time Machine, page 9, Apr.

90). The unique composite photo

is also a tribute to friend Art Schoeni,
retired Vought photographer. The pho-
to generated a wealth of coverage of the
! laprey's predecessor,

Considering the controversy that
continues over thi:l expensive continua-
tion of today's V-22 Osprey, in spite of
the recommendations of the Secretary
of Defense, Dick Cheney, we only wish
it had been possible to tell the public
more about the suceessful operation of
the XC-142A.

The Osprey, now approaching a dec-
ade of development, is yet to duplicate
the true firsts on the XC-142A score
card. Without the f computer-
type design too widely bragged
about today, only slide rules, talent and
manpowered drafting tables, the XC-
142A team of Vought, Hiller and Ryan
took the aireraft from contract signa-
ture in January, 1962, to first flight in
just 32 months,

The facts are that the XC-142A flew
almost 100 knots faster than the Os-

¥, had a longer ferry range and a
eI CArgo capacity.

Built from conventional materials,
muostly, and without fly-by-wire con-
trols, the tiltwing aireraft was the first
transport-size aircraft to lift off verti-
cally and alight on an aireraft carrier

backward. |d[-‘]‘ht]ﬁ{‘|‘1 as a “tri-service
project, evaluation was completed i in
July, 1966, four-and-a-half years after
the first {il‘:slgﬂ line was drawn on pa-
per, The poor taxpayer did indeed get a
bargain, since five aireraft were built
and flown—a feat that is evidently lost
in the high-technology money sponge of

today,

E.M JOHNSON
DIRECTOR, SMALLAIRBORNE VEHICLES
LIKG-TEMPCO-VOUGHT
DALLAS, TX

Underinsuring

David Elias’s article on homeowner’s in-
surance (Home Finance, page 38, Apr,
") stresses the need to have adequate
house and contents coverage. However,
gsome people may choose to have less
than full-value coverage 48 a means of
reducing their insurance premium,
They reason that if their house burned
to the ground and they lost everything,
they mnulti be content to replace, s:
only half of their possessions. They sa;
that they don't really need all they have
anyway, and so they rebuild a leszer
house. [ wonder how the insurance com-
panies view Lhis strategy?
MIKE MARTIN
RICHMOND, VA
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Early RV

Packing up the family, camp-
ing gear and a boat for a sea-
side excursion presented a
real challenge to the motor-
cycle owner. And there to
meet it was a certain Eastern
sportsman, whose solution
graced our cover. He devised
a jointed coupling to hook a
lightweight, 2-wheeled boat
trailer to his sideecar-
equipped cyele. Filling up
the boat with gear and—al-
though it would make a mod-
ern safety advocate blanch
—a child or two, he was off
for a relaxing holiday.

| Subsea Supplier

Out of the teeming mind of
Simon Lake, already re-
nowned for pioneering sub-
marine designs, came a
scheme to resupply the craft
under the noses of enemy
gung. Wheeled, cigar-shaped
vessels containing fuel, food
and ammunition were trailed

behind a tow sub. Divers
would exit the lead ship
through an airlock and earry
supplies back in watertight
cases, Liquids were trans-
ferred through pipes. The
whaole operation could be ear-
ried out without eausing so
much as a ripple on the wa-
ter's surface.

Ski Jump To The Sky
While the capabilities of air-
craft had increased phe-
nomenally throughout the
first half of the century, one
limitation remained intracta-
ble: the need for ever longer
runways. In Germany,
where urban areas left little
space for new infrastructure,
a giant ski-jump launcher
was proposed. Cranes would
lift the aircraft to a platform
at the top of a ramp, which
could be rotated into the
wind. Upon release, they

would gain speed rapidly |58

with a gravity assist.

25 YEARS AGO: JUNE 1965

Prewar Bird

A precursor to today's
“black” programs, the Doug-
las B-19 stayed under wraps

Wil CEN WIN QRAG RACET: TME ONANP TELLE FOW
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High-Tone Hideout

On the premise that the boys
of the "60s were as style-con-
seious as their parents, we
put forward plans for a tree
dwelling as aesthetically
pleasing as it was fun to play
in. Along with five sample
designs, including a steeply
sloped, A-frame contempo-
rary with red cedar shingles,
we presented numerous
schemes for attaching plat-
forms to whatever trees
might be at hand. Even the
treeless could take part in
this project by following our
plans for stilts.

Missiles Overhead

In the depths of the Cold
War, citizens were more
compliant than they are now
about making sacrifices for
the national defense., Wit-
ness the overland missile
range stretching 425 miles
from Utah to New Mexico.
Sixteen-thousand-pound
Athena rockets were regu-
larly lofted over this space,
after evacuations by local
sheriffs. An elaborate net-
work of airborne and ground-
based sensors studied the
flights to determine ICBM
reentry characteristics. M

until itz wings had to be put
on. Even then, secrecy was
lifted only because the bomb-
er's 210-ft, wingspan pre-

vented indoor installa-
tion. The biggest
bomber of its
time, the B-19was
planned for trans-
atlantic missions,
and had a 6000-
mile range with a
28-ton bomb load,
It was never mass
produced, but it
proved technol-
ogy for later behe-
moths,
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YOUR PRIZED POSSESSION
DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass™ Total Appearance System.

There's nothing like the exhilaration of seeing your prized aulo, boal or plane
gleaming with a glass-like, satin-smooth glow. One that turns heads while
turning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “showrcom” brilliance in
minules — and enjoy its benefits year round.

Chemical cross-linking...the nucleus of our system.
Unlike other finishing families, the Liquid Glass System works because each
highly-refined product chemically bonds with the next. The concept is simple.
The results — simply spectacular. All five products are perfectly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spotting.

< -, When used together as a Total Appearance System, they cross-link to give

. e L ey o I e you maximum protection and beauty.

S Ry S e o mopvion: Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
today — and see how their dazzling glow refiects on you. Then rejuvenate
your leather, vinyl and rubber with our Connaisseur's Choice™ duo — the
miracle cross-linked mixtures with Mink Oil. But don't wait. Once you experi-
ence a touch of 'Glass, you'll never settle for less,

Liquid Glass Polish/Finish is sold only in the gold can with the red
Corvette on its face. We do not manufacture or private label an
“Advanced" version of any of our products. Never have, never will!

The Liquid Glass Total Appearance System |s sold

at quality conscious retall stores nationwide, or call

now, toll free: 1-800-548-5307 for the name of your @
=N : nearest Liquid Glass Products Distributor. In N.J,,

- = bl [T ]
boats, Liquid Glass Pre-Glasner call (201)387-6788. viquip auass enterpRises, inc. | @ {‘;

the surfsce for Liguid Glass by P.O. Box 1170, Teaneck, MJ 07666 USA
removing sall waler hars,
, #le, without damaging the

© Coppgh 1808 Lo Gmss Emerpress. inc b Righis Reserves. Cornomassers Choce i@ regeiesd iace=am of Ligus Gas Emeprse i




Build a skill in the Army
HL"-I_'T‘-.'L‘.

You can get valuable
training in any one of
hundreds of occupational
fields. From heavy equipment
[y |._'|1,_'l_1 MONICcs.

Whether yvou're building
a bridge, operating a 20-ton
“earth mover” or repairing
communicanons equipment,

he Army Reserve gives vou a
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ay and benefits. While you're
gerting the experience that
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Teletrac monitors
stolen car location
via signals from
hidden transmitter.
Dispatcher's map
linset left) displays
car pasition. LoJack
== gy In-cruiser homer
g ——— |top left inset | seeks
M car tramsmitter,

PR ILLUSTRATIEN BY DEAN ELLE

Tecol To Catcl; Thief

LOS ANGELES, CA
More and more metropolitan
police departments are turn-
ing to radio location nel
works to hunt down car
thieves.

The linchpin of these sys-
tems is a small transmitter
buried in the structure of a
vehicle, Set off by theft, the
transmitter broadcasis a
message that is relayed to
the police.

Massachusetts and south-
eastern Florida police de-
partments use a system
called LoJack. When the
owner of a LoJack-equipped
vehicle reports it stolen, the
police broadeast a coded
signal, which activates a
transmitter in the car, The
transmitter then puts out its
own signal, which the police
can follow using dashboard-
mounted radio direction

finders. The manufacturer
cluims a 97-percent recovery
rate so far,

Meanwhile, L. A, cops use
& higher-tech system called
Teletrac, which automati-
cally detects theft after the
owner arms the transmitter
when getting out of the car,
If motion sensors detect un-
authorized movement of the
cur, the transmitter radios a
signal to a Teletrace control
center, Then, antennas in-
stalled across the eity period-
ieally broadeast paging sig-
nals., An in-car transmitter
responds to these by putting
out signals that receiving an-
tennas can loeate by triangu-
lation, much the way loran
navigation systems do, The
loeation data are sent to the

Edire: Abe [Dane
Assistant Editor: Greg PFope
Conbributory Aike Rl John Wiikam

police, who can then follow
the car's movement on digital

cars accordingly, Other cities
are now testing systems with

similar capabilities.

maps and dispatch patraol

Highlights This Month

B Blackbird's Last Landing—The SR-71
retires in a blaze of glory after a quarter-
century unrivaled for speed.

B Farm Tech—Thirty-ft.-wide X-tractor
spares delicate crops.

B Microchip Wars—Compact,
superconducting electron raceways build
faster and smaller electronics.

H Robot Revolution—Supercomputing
droid thinks for itself.

B X-31 Unveliled—Thrust-vectoring
experimental jet will maneuver where others
lose control.

B Red Planet Rover—Insectlike robot
could gather Mars samples.
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Blackbird
WASHINGTON, D.C.—
The SR-71 Blackbird deliv-
ered a spectacular farewell in
March, blazing from Los An-
geles to Washington in 68

AP

minutes. The trip shaved 24
hours from an unofficial re-
cord set by a Boeing 747 in
mid-February of this year,
Blackbird's average speed is
arecord 2153.24 mph.

The plane then checked
into its final resting place,
the Dulles International Air- |

Retiring Blackbird lands at Dulles after leaving transcontinental trall ol sonic booms.

port Wing of the Smithsonian |
Air and Space Museum. The

Air Foree has mothballed the
remainder of the Blackbird
fleet, whose exact number
remaing elassified. Reasons

offered for the decision are |

budget restraints and the
ability of modern spy satel-
lites to perform many of the
Bame missions.

First flown in 1964, the
Blackbird set an all-time jet
speed record of 2193 mph in

1976. The original stealth
plane relied on speed and
eruising altitudes above
85,000 ft. to elude detection.
Although Blackbirds flew over
heavily defended terrain, none
were aver shot down.

DWRE FALL

e

Widebody Supertractor

SHAFTER, CA—The |
LUISDA is planting the seeds |
of high-vield, mechanized
agriculture, experimenting
with a supertractor four
times the width of the aver-
age John Deere,

Called the Wide Tractive
Research Vehicle, the
$400,000 tractor honses
planting, tending and har-
vesting tools suspended be-
low its 30-It.-wide frame
The cab and frame rotate in-
dependently, and the tractor
turns on its own footprint.

In an alfalfa field specially
landscaped for the vehicle,
researchers have increased
erop yields by 10 percent.
Conventional alfalfa fields
take a beating from heavy
farm vehicles that squash
soil, clogging irrigation.

But the supertractor
ralls along raised dirt
paths, keeping its
weight clear of alfalfa-cov-
ered soil. TV cameras moni-
tor the wheels' impaet on the
ground. Next come tests on
other crops.

Ultrawide tractor, tested in San Joaquin Valley, boosts alfalfa
yields by leaving soil loose and aliry.

1 Muscle Submersible

POVERTY FLATS, CA—A
high-speed, 1-man sport sub-
mersible powered by a 100-
hp marine inhoard engine is
under development private-
Iy by two former agrospace
engineers,

Known as Vash, for vari-
able attitude submersible hy-
drofoil, the 10-ft, | 400-pound
eraft will eavort through wa-
ter like a flving fish. During
leaps out of water, a blow-
hole will apen, allowing a

| pump to force air into a tur-

bocompressor. The compres-
sor fills seuba-type air tanks,
lungs that feed the engine, A
shielded semitunnel drive
houses the propeller. Dives
of 12 to 15 mph at full power
can last 10 to 15 seconds, with
adepth of 20 ft. Or else, Vash
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can hydrofail across the sur-
face on twin lower fins at 45
mph. The builders say Vash
will be capable of 20-ft.
jumps amd could inflict 6 G
forces during turns.

The canopy is %-in., bul-
letproof Lexan, which can

=

LISEMA PHLITS

withstand 250-mph crashes
or 200-{t. dives, The pilot lies
on his back, cushioned by a
modular airbag seat, and
controls the craft with twin
joysticks,
Cutaway |left | shows air-
breathing apparatus and
d-cylinder, I-strolke marine
inboard that powers Vash.
Prototype |below] is now
under construction.

O3 RESE AR 5
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Bionic Nerve Chip

PALOALTO, CA—A silicon
chip wired directly toa nerve
has proven to be an effective
way to couple electronics
with the nervous eystem.
Stanford University re-
searchers used the chip to
connect severed ends of & rat
foot nerve. Nerve fibers re-

holes in the chip. Via_ ¢
the microelectrodes
around the holes, the &
scientists have record-

ed and triggered nerve

processor, say the research-
ers, a nerve chip could one
day mediate the motions of
an artificial limb.

generated through micro- L

Lo

activity. Linked to a micro- ;

-

= e

MD-11's

LONG BEACH, CA—
MeDonnell Douglas has be-
gun flight testing of its long-
awaited MD-11, a follow-up
to the troubled DC-10.

The new MeDonnell Doug-
las trijet will seat between
250 and 400 passengers, de-
pending on class layouts. [ts
range of more than 8000
miles beats that of a DC-10
by 27 percent. One reason:
improved aerodynamies,
thanks to wingtip winglets,
shorter horizontal stabilizer

Flight

MD-11 tests its wings on first
flight. Testing Is now under-

way prior to alrline dellvery
later this year,

Further economies will
come from a highly automat-
ed flight deck that reduces
crew size from three to two.
Six cathode-ray tubes read
out data from operational,
navigational and engine sys-
tems, and most duties of a
flight engineer are handled
by computers.

Backlogged orders for

and an extended tail cone.

MD-11s already top 300.

Miniaccelerators For Tomorrow’s Microchips

BROOKHAVEN, NY—Once
the playthings of high-energy
physicists, synchrotron ac-
celerators are becoming a
hot commodity among the big
computer chipmakers. Now
emerging is a new generation
of powerful synchrotrons
small enough to fitin a factory
floor.

Why the need? Circuit pat-
terns on today's brainiest
chips are printed by lasers.
But to print anything finer,
such as the ballyhooed 64-
megabit memory chip, re-
quires higher-frequency
X-ray beams. Miniature syn-
chrotrons pull such X-rays
from electrons whisked
around a ring by supercon-
ducting magnets.

Commercial synchrotrons

14, LE
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RF CAVITY MAGNET :
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MAGNET
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CONDUCTING
DIPOLE MAGNET

are fueling the international
struggle for chipmaking su-
premacy. England's Oxlord
Instruments is building a
racelrack-shaped ring for
IBM’s East Fishkill, New
York, plant. But at least three

built rival models, and one,
Sumitoma, says it will begin
selling the world's smallest

, a3-it.-wide ring,

Japanese companies have |

haven National Laboratory is
teaming with Grumman and
General Dynamics to try to
field a U.5. version.

ring. packed clreult
lines [above| from X-ray litho
at Brookhaven.

in 1991, Meanwhile, Brook- | Sumitomo Heavy industries” Aurora dellvers beams radially to X-ray litho workstations.
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OAK RIDGE, TN—Crank-
ing up on brainpower may
golve many problems that
have stymied the evolution of
free-ranging robots, The lat-
est example of this approach
is now running at Oak Ridge
National Laboratories.
HERMIES III packs a par-
allel-processing supercom-
puter known as a hypercube
which enables it to teach it-
gelf how to perform such
complex tasks as operating
valves in accordance with

HERMIES Il and smaller forerunner HERMIES Il show off improved
manlpulators. Both think with high-speed parallel processors.

Hypercube Robot

Public
Phones For
The Deaf

MADISON, WI—A new
payphone for the hearing-
impaired may spur com-
munications develop-
ments for the disabled.
The phone is equipped
with a telecommunica-
tions device for the deaf,
or TDD, a keyboard and
display monitor that deploy
automatically when the user
punches in the number. Ifthe
dialed party responds with
its own TDD, a signal lights
up on the payphone. Caller
and answerer can then con-
verse using keyboards, A
6000-character memory
stores the eonversation, so

gauge readouts. Yet HER-
MIES' greatest accomplish-
ments are actions humans
take in stride, such as navi-
gating through obstacle-

pr——1 ECH UFDA C —

Keyboard slides out of drawer
for use by hearing-Impaired
dialer.

the ealler can seroll forward
or backward to review the
conversation. The phones
may increase the so-far spot-
ty use of TDDs among the
hearing-impaired.

filled rooms and remember-
ing how to get back. Such
learning has traditionally
been difficult for robots.
Input from HERMIES’
senses—sonar, video and la-
ser—combines in the com-
puter to guide its motions.
Parallel processing may give
robotics a much-needed boost.

X-31 Sees Daylight
PALMDALE, CA—The En-
haneced Fighter Maneuver-
ability demonstrator rolled
out in March, revealing a
classic silhouette adorned
with myriad control
utensils. Rockwell
International and

EFM, seen here during rollout,
s first Imternational
and first U.5.-NATO

cooperative development.

guard the nozzle, while four
leading-edge and four trail-
ing-edge control surfaces
chop up each wing. Canard
and speed brakes also play
roles. With an advanced fly-
by-wire system, these fea-
tures should enable the plane
to bring weapons to bear
quickly, without exposing
the pilot to excessive G loads.

Messerschmitt-
Boelkow-Blohm col-
laborated on the X-31,
which is funded by the Penta-
gon and West Germany. The
plane is beginning a series of
tests to explore post-stall,
high-angle-of-attack maneu-
vering during close-range
combat,

Thrust-vector paddles

PITTSBURGH, PA—
Ambler, a 10-ft.-high insect
designed by Carnegie-Mel-
lon roboticists, is the newest
contender for NASA's Mars
rover role,

Guided by a laser range-
finder, the robot would push
and pull its way across the
Martian surface on two sets
of three legs. Each leg eanro-
tate fully around its central
axis, or retract telescopically
to negotiate obstacles up toa
yard high. Choreographed
leg retractions and exten-
sions move Ambler forward.
Meanwhile, foot-mounted
sensors assess the stability
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obstacles. Sensor: guide foot
pasitioning.

of each footfall.

Operating with the range-
finder, Ambler can handle
about a yard per minute, but
running blind, it can hit 5
yards per minute.

The spidery design both
simplifies motion control and
isolates the shoulder-mount-
ed electronics packages from
being jarred by rough ter-
rain. Ambler will be able to
seout territory that would

LLTRATEC PHOTO

P ILLUSTRATION BY ADCLPH E. BROTMAN

stop a wheeled rover.

(More Tech Update on page 22)
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King Of The

VALENCIA, CA—The
sting of the roller coaster will
be its sharpest yet when
Viper opens this sammer at
Six Flags Magic Mountain,
Builder Arrow Dynamics has
thrown everything in the
book into the new coaster.
Boasting a 171-ft., 55°
plunge, and hitting a top
speed of TO mph, the Viper is
the world's fastest steel loop-
ing roller coaster. In 2%

Linder construction in
Califomia, Viper will whip 28
riders around 3830 ft. of
looping steel track.

minutes, riders will turn up-
side down seven times as
they hurtle through three
vertical loops, a back-to-back
barrel roll known as a boom-
erang, and a 40-ft. -high cork-
serew. Computer-linked air
brakes regulate speed
throughout the ride.

New Tallest
Building

CHICAGO, 1L—Not only
the world’s tallest structure,
but peneil-thin, the 125-story
Miglin-Beitler Tower has
been approved by the Chica-
go Planning Commission,

Looming 400 ft. over its
neighbor the Sears Tower,
the new tower’s base will
measure only 140 ft, x 140
ft., dimensions that stirred
controversy.

But the building’s central
core will be a conerete tube
square in cross-section. A
steel frame would have
required active damping
systems and other wind-
countering technology. In-
stead, the M-B Tower will
have steel-reinforced, con-
erete fins protruding from
the core. The design will
make the building very rigid
to prevent swaying. Building
cost estimates range be-
tween $250 to $500 million.

At 1914 fi., the Miglin-Beitler
Tower will dwarf the Sears
Tower. Tube-and-fins design
will help tower stand up to the
Windy City weather.

CareQuest kicsk will suggest
medication in response to user
input of liiness data,

C
Doctor

ROANOKE, VA—Interac-
tive computer kiozks are be-
coming routine fixtures in
retail environments. One
likely to raise eyebrows is
CareQuest, currently being
installed in pharmacies.
Armed with a highly detailed
databank of medical informa-
tion, CareQuest will print
out coupons, health-care in-
formation and local doctor re-
ferrals, and eould also amass
acommunity's health profile.

T,

Rutan’s Faxhole

MOJAVE, CA—LATS, or
Light Attack Turbofan Sin-
gle, is proving skyworthy in
a series of tests. Burt Rutan
developed the low-cost, bat-
tlefield-support craft with-
out governmental funding.
LATS' most striking fea-
ture is its lopsided air intake,
which leads to a 2000-pound-
thrust turbofan. The design
compensates for a recoil of a

starboard-mounted, 25mm

Fighter Flies

cannon and keeps gun gases
from smothering engine
flame. Without wing flaps,
the plane depends on twin-
boom tail fins and large
canards for its maneuverabil-
ity. LATS can turn twice as
sharply as the current A-10
attack aireraft and elimb at a
156° angle. Small and lightly
armaored, it is designed to op-
erate from rough runways
and stay under 100 ft., straf-

ing the ground or dogfighting
with helicopters. Although
primarily intended for use in
limited-scale conflicts, some
experis contend that the
plane could be as effective as
the Air Force's new A-16, a
version of the F-16 modified
to perform close air-support
duties,

Twin-boom tall and canards
highlight Rutan's design, but
customers may likce the price
better. Rutan says |t cost him
only 52 milllon to bulld.
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POSITIVE

The Marlene 500K
'36 Mercedes Reproduction
Now
with
V-8
power

(OBSESSION.

Have you ever

become involved in a

project that was so enjoyable,
s0 execiting, that time
| seemed tofly by . . . the
hours seeming like e
minutes? A project | tions, They
that was so consuming | were pasy lo
| you found yourself | | follow and done
| thinking about it all | S04K ' in such detail that [ was

day long, anticipating your next chance
to become lost in the fun, fascination and
challenge all over again?

| At Classic Roadsters, Ltd., we specialize
in fun projects. Building one of our
roadsters Is very exciting — we like to call
it the ultimate positive obsession. In fact,

able to conplete the kit with little

— J. Bischoff, Minnetonka, MN
RECREATIONAL VALUE
Regardless of whether you respond to our
offer or not, you will spend time and
money on some form of recreation in the

|m1rcustﬂmmoftenwmwmaun? future. Why not invest in a project that
when the building phase is over, because  will entertain and educate you and your

| they so enjoyed the experience.

| ‘“ . there is nothing like building |
your oun car. Would I do it aguin? B

| }bﬂbf”” . - =
— W.D. Jones, Oklahoma City, 0K

family, and at the same time, provide
| you with a
beautifully
finished,
| stylish
automobile?
= As a
Suxnn satisfying
hands-on project, and as a performance
automobile, a Classic Roadster can offer
you "'more fun for the money"' than any
other recreational value in America.

BUILDABILITY
Let's face it, no kit car builds itself—
and it shouldn't, Our roadsters are

“"Whether you 're looking for a_factory
Bucill, trn-key roadster or wand to budld
your o from a first-class kit, Classic
Roadsters is the way fo go."'
engineered for easy assembly and years — The Editors, Kit Car World
| of durability. Thousands of people have
built and are now driving their own COMPETITIVE
Clasic Roadster, you can 1o, FINANCING

“I would like to compliment you on the  Call us today to find out why its now
emellent croftsmanship of the fiberglass  easier than ever to own your own
malerials, components and especially  Classic Roaster.

Classw Roadster

FREE

ey o
CONTACT US TODAY. Video!

It is not by chance that we are one of the

Call Today for FREE Video and Brochures:

1-800-444-0446 2

Canadians call 1-800-437-4342
For International Export Call (701) 203-8866

rlE' YES! Please Rush Me The -1=ﬁ?_l
Following Informatlon:

I [ Easy-To-Assemble Kit

| (] Costom-Built Roadster

I Martene ] S04K :ISﬁJrqu'_.'Dukn]Samn-._‘aiJuml
I A) [ FREE Video & Color Brochure

H}D[!E 00} 16 ps- I"mdlirf-ﬂminm plicy 24 pis. |
I of eomponent and pricing information |
| ©)O1($2.00) Business Oppartunities Report |

Stute Zip

‘-E-q--- Er T e

| Classic Roadsiers Lid.
DEIT Main Asve.
| Furgin NI 58100 " EJ
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BY CLIFF GROMER

FREEWHEELING

AR CLOUDS were

thickening over Eu-
rope in 1939, but a different
kind of war was taking shape
in the United States. Augie
Duesenberg was hammering
togetheraspecial weapon—a
monster streamliner called
the Mormon Meteor 111, Its
mission was formidable—as-
sault and capture the exist-
ing land speed/endurance
record.

The Mormon was based on
a 1932 Pierce Arrow chassis
and powered by an enormous
1570-cu.-in. Curtiss Con-
queror V12 aircraft engine
rated at 850 horsepower. In
July, 1940, the awesome ma-
chine was declared combat-
ready and rolled out to fight
itz solo battle against the
elocks on the Bonneville Salt
Flats.

The sun was starting to
burn the chill out of the early
morning air as Ab Jenkins
climbed into the cockpit and
cinched his goggles tight
against his face. The big Cur-
tiss shook the ground as it
thundered to life, drowning
out the hiss of the car's air-

'A50-Year-Old Record Falls

eraft tires as they skimmed
over the dead-flat saltina
huge circle. The Mormon car-
ried enough fuel on board to
maintain the thirsty V12 at
full rear for 350 miles. By the
time the sun would stretch
up over the horizon the fol-
lowing morning, Jenkins
would have pushed the Mor-
mon to an incredible 240-mph
top speed.

Enduring
endurance

More important, his 161.180-
mph average speed for the
24-hour trial would be good
enough to carve the Jenkins
name into the record books
for a new endurance mark,
one that's endured well be-
yond the expectations of
Jenkins or anvone else
associated with the Mormon
Meteor I11.

Now, you'd think that with
all the super-duper, razzle-
dazzle automotive technol-
ogy that's come down the
pike in the past 50 years or
g0, someane would have been

no one has succeeded.

In September of 1968,
automaotive legend Mickey
Thompson and future Indy
racer Danny Ongais tackled
Bonneville's “big circle” with
a specially prepared Ford
Mustang. Among other
marks, they claimed an inter-
national record of 157.650
mph, but fell short of Jen-
king' 24-hour world standard
by 8% mph.

In 1976, a turbodiesel-
powered Mercedes-Benz
C111/2 streamliner claimed a
waorld record for 5000 miles
at the Nardo test track in
southern [taly, But its aver-
age speed was only 156.827
mph—close, but no cigar.
Other muto giants also
brought to bear their consid-
erable technical and financial
resources, all to no avail,
It seemed that Jenkins’

achievement was chiseled in
stone for all time.

The reality of the situa-
tion, however, was that Ab
Jenkins' record was living on
borrowed time. The clock,
ticking for almost 50 years,
was finally winding down.
History was waiting for just
the right elements to be
forged together—elements
like the ZR-1 Corvette and
the endurance racing savvy
of Tommy Morrison—organ-
1izer and manager of the time
trial.

Ft. Stockton
countdown

It all happened on March 1
and 2 of this year, Morrison,
along with seven endurance
racing drivers, including
three Corvette engineers,
unloaded two Corvettes—
one an L98, the other a ZR-1
model—onto the Firestone
7.T12-mile oval test track in
Fort Stockton, Texas.

The L98 engine was blue-
printed and balanced and
modified with a hotter cam,
larger fuel injectors and a
higher-flow induction sys-
tem that used longer run-
ners. A custom exhaust
system, starting with hand-
made headers feeding into
2%-in. pipes going straight
back without catalytic con-
verters or mufflers, insured
maximum breathing,

The modifications added
up to 350 horsepower. The
stock ZF G-speed transmis-
sion was retained and rear
gearing was amild 2.72 ratio,

The ZR-1 used a 100-per-

{ Please turn to page 26)

able to knock off Ab Jenkins'
record. Many have tried, but

| IR-1 Corvette averaged more than 175 mph for 24 hours.
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Rich.
But notexpensive.

PostSet® concrete sets in five
minutes without any mixing.

NOMIX ™ PostSel is the ideal conerete for selting
mailbox posts, deck supports, fence and lamp posts.
Position the post in the hole half filled with water
and pour PostSet” from the bag into the water,

[t seis in just five minutes without any mixing.

There's « NOMIX instant concrete for every job—NOMIX PostSet®,
[nstant Concrete and Instant Concrete Paich.

Axk lor NOMIX ot lumber yards and home centers. Write NOMIX Corporation.

411 Stillson Road. Fairfield. CT 06430 ar call
NOMIX CORPORATION

1-800-4ZNOMIX for free litarature.
© 1980 NOMIX We Make Concrefe Easy ™
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FREEWHEELING
{Continued from page 2§)

cent bone stock production engine, but
with the same custom exhaust system
asthe L98, from the stock headers back,
The exhaust systems on both cars were
hung low to keep heat away from the
rear end, transmission and other com-
ponents.

World’s fastest mules?

These were not new cars by any means,
but engineering mules with tons of test
hours, many of them classifiable as pure
abuse, on both ears. Morrison's erew
prepared both cars the same way he sets
up Corvettes for Showroom Stock com-
petition, taking everything apart,
checking and replacing questionable
components, and then putting it all back
together. But these two Corvettes had
some interesting extra equipment aside
from their engine, transmission and
rear-end coolers,

| Armadillo repelient

Specially designed 48-gallon fuel cells
were installed to minimize fuel
stops—there were 15 stops during the
24-hour run. Because of a real danger of
coyotes, deer, antelope, badgers, arma-
dillos and Texas-sized jackrabbits
crossing the track during the night on
their way to their favorite watering
holes, the Vettes were fitted with spe-
cial devices that emitted high-frequen-
ey sound to drive off the animals.

The production lighting system was
gerapped because the pop-up lights
caused too much drag, and, almast as
impnr‘lan!., didn't throw out su Fﬁcir:*nt il-
lumination for continuous speeds of 175
mph and more. Besides, the area used to
house the stock headlight buckets was
put to better use to house auxiliary cool-
ers and duecting. The stock light covers
were retained, but raised up about a half-
ineh, to vent air from underneath the
car and kill the tendency for the front
end to lift. Fixed high-intensity illumi-
nation, consisting of aireraft landing
lights flanked by Hella driving lights,
was installed to peel back the inky
Texas night.

Unusual baggage
More unusual were the two suitcases
that were strapped to the rollbars be-
hind the drivers. Antiquated rules that
were still on the books required the cars
to carry any parts they might need, with
the exception of tires and sparkplugs,
on board during the record attempt.
The total weight of the parts was limited
to 5 percent of the car's curb weight plus
44 pounds. That pretty much eliminated
major components like transmissions
ani rear ends.

Maorrison figured that if the team was
to experience a major component fail-
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ure, the repairs, however well execut-
ed, would eat up 8o much time in the pits
that they'd never be able to make it back
up on the track. So spare parts were lim-
ited to mostly electrical components and
other items that could be replaced easi-
ly, such as wheel bearings. The suitcase
idea was to prevent the parts from be-
coming flying lethal weapons in the
event of an accident.

In line with eurrent practice, both

cars were lightened and lowered for re-
duced aerodynamic drag and better
" handling. Throttles were adjusted so
that when the accelerator pedals were
planted hard to the floor, the L98 Vette
would be running about 85-percent
throttle, taching up to 4800 rpm on the
back straight, and the ZR-1 would be
running about 75-percent throttle with
engine speeds reaching up to 5600 rpm,
Tires for the torturous high-speed run
were specialty items supplied by Good-
year.
At 10:55 am EST, on March 1, aftera
3-day delay caused by bad weather, the
unmuffled howl of the blood red ZR-1
Corvette shattered the serene calm of
the west Texas morning. A scant 17 sec-
onds later, the white L8 began its ride
into the history books. In the first 6
hours, the flying duo established eight
international records in the Federation
Internationale de I'Automabile (FIA)
journal.

Shortly after the sixth hour, the L98
was retired. Although it was originally
scheduled to run the entire 24 hours
along with the ZR-1, the L98 had to be
air-freighted to Europe for display at
the Geneva Motor Show, where Chevy
planned to let the world know about its
achievements.

The ZR-1 continued on alone, cireling
the track at speeds of 179 to 182 mph,
stopping for fuel about every 80 min-
utes. The ZR-1 punched on through the
night. Temperatures fell below freez-
ing, but the car and pit crews kept going
like clockwork.

New mark on lap 548

It was on the 548th lap when it hap-
pened. The ZR-1 shattered Ab Jenkins'
1940 24-hour mark of 161.180 mph by
nearly 15 mph. The new record (still to
be confirmed by FIA) now stands at
175.885 mph.

But it wasn't over yet. The ZR-1 kept
eirculating, and eontinued to bear down
on still another record—this one the
5000-mile mark set by the experimental
C111 Mercedes. And nearly 5 hours lat-
er, 3:40 pm to be exact, the ZR-1 owned
this record too.

What's really amazing is that in this
endurance/speed trial, where pure race
cars feared to tread, history was made
by a car that, for all practical purposes,
is a production Chevrolet, ™
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department at Kmart now offers
precious metals.

inum center elecirode, Bosch

Platinum spark plugs actually clean

carbon depasits befare thay form. Sold

in packages of 4 and & for many cars and

light trucks. Just another reason to shop the

K mart automotive department for low everyday
prices on all your tune-up nesds.
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IMPORTS

BY RICK TITUS, West Coast Editor

Alfa Romeo Snaps Back

FYOU LIVE ordie by the

fun-to-run ratio of an auto-
mobile, but you put a realis-
tic ceiling on the price-to-
pleasure guotient, then
we've got good news for you,
From Italy, there's Alfa Ro-
meo's latest, and from Japan,
a pocket rocket by Suzuki.

Alfa Romeo

Alfa Romeo is on the move,
given new-found engineer-
ing and manufacturing mon-
ey following its takeover by
Fiat. And, with marketing
assistance in the U.8. by
Chrysler, new blood flows in
the veins of these purely Ital-
ian sports cars,

From quality assurance to
new product introductions, it
is clear that Alfa Romeo is
determined to regain the sta-
tus it once held in the hearts
of sports car enthusiasts
around the warld.

Remodeling for the rather
dated design of the Alfa Ro-
meo Spider includes a face-
lift, or more accurately, a
tail-lift that incorporates a

full-width taillamp, a slight
upturn to the rear decklid,
and a smooth, 1-piece bump-
er and lower valance. At the
other end, the nose receives
a new, cleaner, l-piece
bumper and grille opening
that retains the Alfa family
lineage. Tying all this togeth-
er are new rocker panel
skirts that give the car an
appearance more in step with
the contemparary aero look.
A monochromatic paint
scheme is used on all the ex-
terior colors, The Spider's
interior now boasts new door
panels, seat design, uphol-
stery materials and center
console,

But the big news comes in
the form of the now-standard
power steering and an auto-
matic transmission option,
which, when coupled with
refinements made to the
Spider's 2.0-liter, 120-hp, 4-
exlinder engine, cures the
performance shortcomings
of the earlier Spiders. The
1991 Alfa Romeo Spider will
be offered in two levels of

Suzuk Swift GT rates high In pounce-per-ounce.

28

trim, the base Spider and the
Spider Veloce.

In the sport/luxury sedan
segment, the all-new Alfa
Romeo 164 makes the com-
pany a foree to be reckoned
with, The 164 is clearly capa-
ble of owning the market, be-
ing the best car Alfa has ever
built. The machine is the
product of a 5-year, 10-mil-
lion-mile, research-and-de-
velopment program.

The all-new, 4-door sport
sedan is offered in three lev-
els of trim—base, L and 8

automatic transmission.

In terms of detail, the 164
is a high-water mark for
Alfa. Fit and finish, from
dashboard to trunk lining, is
outstanding.

Introduced in 1989, the
Suzuki Swift GT returns for
1990 packed with all the right
stuff in terms of enthusiast
image hardware—painted
alloy wheels, ground-effects
aerodynamic body package,
a sport steering wheel,

Alfa 154 sets a high-water mark In quality.

models. Powered by a 183-hp
Vi in the base and L models,
and a 200-hp version of the
same engine in the 8 model,
the 164 is a snappy performer
that lives for the open road.
Ride and handling qualities
rank with Europe's best, and
cornering and stability get
strong marks from us. This is
a front-driver, but it shows
surprizing balance and con-
trol at the limit. All this, and
a comfy ride, too.

The 3.0-liter V6 engine
makes lovely sounds and has
good midrange to high-end
power. You can choose either
a b-speed manual or 4-speed

supportive bucket seats,
tachometer and a 100-hp,
16-valve, fuel-injected, 1.3-
liter, dual-overhead-cam
engine and 5-speed trans-
mission—all for under 10
grand. Today, that's bargain
ance.

Low and sleek, the 1784-
pound Swift GT hatchback
pulls 0-60-mph times in the 8-
second range, yet produces
EPA-estimated fuel-econo-
my figures of 28 mpg in the
city and 36 mpg on the high-
way, That's a lot of pounce-
per-ounce, which gives the
Suzuki Swift GT an excellent
fun-to-run ratio. ™
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May you

It's poetry in motion, and it knows no
bounds.

Beneath this 4-door Montero's urbane,
sophisticated exterior waits a 3.0-liter, 143
horsepower V-6 up to subduing the wild trails,
swamps or dunes you're likely to run across.

Whether the rising road is paved or not,
Montero's independent torsion bar front/
3-link, coil spring rear suspension system
assures very smooth going all around.

Automatic locking hubs, with a 2-speed
transfer case, let you slip in and out of 4-wheel
drive at will, right from the driver’s seat. And
whether you're wearing your oldest jeans or
your Sunday best, you'll arrive looking like a
million. As Motor Trend observed, “The

be driving a very dressy V-6,4WD Montero.

May the road rise to meet you,

the sun shine warm upon your face,
May the wind be always at your back,
But when it's miserable,

Montero is more reminiscent inside of a
decked out luxury car than an off-road truck.”

Considering the fact that Montero gives you
nearly a third more cargo space inside than
either Cherokee or Trooper Il, that's a lot
of luxury.

Priced from $15,519 to $19.499* (LS model),
you couldn’t wish anything better upon a
traveler than a new Montero,

Call 1-800-447-4700 for your nearest
Mitsubishi Motors dealer,

MITSUBISHI ¢
MONTERO

*Mirs. sugg retal prices exclude tax, lic, (reight, die options and charges. Actual price set by dirs. LS model shown with optsonal alloy wheels, MSRP 8428
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N THE COOL blue glow

of the monitors, Col.
John Wilson paces behind six
officers sitting at a bank of
consoles. In a moment, calm
is disrupted by a flurry of bul-
letins, each of which receives
his terse reply.

“Sir, ES."”

I-I-ES. n

“BSTS alert."”

“Roger. SC, go ahead and
release and prep ERIS. Also
release GSTS."

“Sir, Intel.”

“Intel.”

“ABW surveillance air-
craft detects booster flying
up from surface.”

“Roger. Com, notify NCA
that we have a detected
launch off of the West
Coast."

“Roger, sir."

“Sir, ES."

JlES.II

“We have three detected
boosters.”

“Com, also notify NCA
that I have prepped and re-
leased GSTS and ERIS. We

SCIENCE

BY ABE DANE, Science/Technology Editor

War And Peace In Huntsville

also, at this time, are track-
ing a total of four boosters.”

“Sir, AA"

HM.h

"We've exceeded our alert
threshold for hypotheses de-
cap, accident and rogue. We
currently show rogue the
highest probable hypothe-
sis 2]

What we're listening to is
the onset of a nuclear attack.
The AA, or attack assess-
ment officer, has just re-
ported that her artificial
intelligence computer esti-
mates that the four nuclear-
tipped missiles detected
arcing up toward the South-
western United States from
a submarine in the Pecific
were probably launched by a
Soviet commander acting
independently. Less likely
possibilities, according to the
computer, include an at-
tempt to knock out U.S. com-
mand centers prior to a
massive nuclear strike, or a
simple mistake.

Of eourse, this whole sce-

nario is a simulation. It was
played out on what amounts
to the world's most expen-
sive videogame—a proto-
type of the nerve center for
the Strategic Defense Initia-
tive.

I was among a group of
journalists invited to view a
demonstration of the system
at the Army Strategic De-
fense Command's Advanced
Research Center in Hunts-
ville, Alabama.

Star Wars fights

for life

Although only a simulation,
the scenario we witnessed
was also part of a very real
political battle. Proponents
of SDI are trying to defend
the tremendous cost and
technological risk of the pro-
gram against the increasing
serutiny that has accompa-
nied thawing Cold War ten-
gions. The military believes
that redefining 8D1's objec-
tives and limiting its scope is
one way to keep the program
alive,

Speaking to us at a work-
ing lunch after the simula-
tion, Lt. Gen, Robert D.
Hammond, commander of
the Army SDI effort,
stressed the system’s poten-
tial effectiveness against the
growing threat posed by nu-
clear proliferation.

“We no longer live in a bi-
polar world," he said.

There are now 27 nations
that poszess the ability to
launch a nuclear warhead
aboard a ballistic missile,

Although the controversy
over the ultimate utility of
ballistic missile defense re-
mains as lively as ever, one
thing is hard to dispute. The
tremendous ré&d expendi-
tures made under the Strate-
gic Defense Initiative have

Freedom mockup s belng used to test Space Station configurations.
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already brought some remarkable tech-
nological achievements. (You'll find
details on these in next month's Tech
Update.)

One other thing. In case you're won-
dering how the battle we listened in on
at the beginning of this column turned
out, the Southwestern United States
was spared nuclear destruction.

The other side of Huntsville
Meanwhile, just a few minutes drive to
the south, a brighter vision for our fu-
ture in space is taking shape. At the
sprawling Marshall Space Flight Cen-
ter, machine shops and vast assembly
buildings left empty after the end of the
Apollo program are coming back to life.
Here, in the shadow of rusting test
stands where engines for the Space
Shuttle, the Saturn 1B and the mighty
Saturn V were first fired up, work is
gearing up on Space Station Freedom
—our stepping stone for the next giant
leap into space.

I had a look at the results of all this
activity on a quick tour of the facilities at
Marshall, A full-scale mockup resting in
building 4755 is the clearest representa-
tion of what the astronauts' lives will be
like. It consists of the American Habita-
tion and Laboratory modules, along
with two others to be contributed by the
Japanese and European Space Agen-
cies. Four connecting nodes and a logis-
tics module holding supplies are also
included in the mockup, which is being
used to evaluate different plans for
packing experiments, living quarters
and life-support systems into the Sta-
tion. The present plan is to mount most
equipment in double-width racks that
swing out so that eomponents can
be swapped. These racks line the floor,
ceiling and walls of the Station, and ex-
tend right out to the interior of the pres-
gure hull. Overall, the interiors of the
modules seem spacious and pleasant.

Elsewhere in the same building,
working prototypes of the Environmen-
tal Control and Life Support Systems
are being set up in a core module simula-
tor where they will be tested. Covering
the interior of the sealed metal vessel is
an intricate weave of gleaming metal
tubing, wire bundles, collection tanks
and glass vials that will process water
from sweat, urine and washing activi-
ties so that it can be reused,

Checking for leaks

In building 4572, where the Shuttle's
solid rocket boosters were once stress
tested, a pressurized Space Station
module swathed in insulation is leaking
minuscule amounts of air. It may not
sound like the most exciting experi-
ment, but it's erucial to developing in-
strumentation needed to make sure that
the Station can meet stringent NASA
requirements. These call for air leakage
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amounting to no more than ¥ pound per
mpdule per day—an amount that eould
flow through one hole .013 in. wide.

The tests are being carried out ona
prototype module constructed of waffle-
surfaced 2219 aluminum/copper alloy
joined by a new process called variable-
polarity plasma are welding, which is
supposed to produce welds so flawless
they don't need to be X-rayed. Early
data from the recently recovered Long
Duration Exposure Facility (see Tech
Update, page 21, Apr. "90) appears to
back up the belief that these materials
will last out the Space Station's 30-year
lifetime under orbital conditions.

Not all the news on Freedom has been
so good, plagued as the program has
been with redesigns, funding uncertain-
ties, and most recently, concerns about
prohibitive maintenance requirements.
Originally scheduled to produce a habit-
able facility by 1982, the program has
now slipped to the point where NASA
E:oja-cts that the first component won't

orbited until March of 1995, But now,
for the first time, the program is run-
ning on schedule, ‘construction is begin-
ning on the first real pieces of hardware,
and Marshall Space Flight Center is
again playing its part in midwifing a
grand NASA dream into reality. ™

“E“Work was a pain until
~ ltried Dr. Scholl’s”

If your feet are tired and aching on the job, you need the

“msl'nn

comfort of Dr. Scholls Work Day* Insoles.

Because Dr. Scholl's makes the only insoles with an ad-
vanced gel foam that provides triple the compression strength
of ordinary insoles. And that’s why they're guaranteed
for both comfort and durability for six months.

In fact, Dr. Scholl’ insoles are so good, they're the first

insoles acc
Podiatric

So you're not only getting
the right insoles to stand on,
but the best people in foot
care to stand behind I:hem

ed by the American sy

ical Association.
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IVEN THE portability
of audio and video prod-
ucts these days, it was al-
most a foregone conelusion
that videogpames would be-
come portable as well. While
there are a lot of single-
game-dedicated devices al-
ready available, the battle
for dominance in this field is
being fought by two old ri-
vals: Atari and Nintendo.
Like the home versions,
both the Atari and Nintendo
machines offer the ability to
play a multiplicity of game
cartridges on just one ma-
chine. While there are differ-
ences between the products
from a feature standpoint,
the most obvious point of de-
parture is price. Nintendo's
Game Boy lists for $80, while
Atari’s Lynx lists for $150.
Game Boy is actually very
reminiseent of a Walkman-
type personal stereo player
in that the size is roughly the
same. The game is viewed on
a 2%-in., liquid-erystal-dis-
play (LLCD) screen. Below

Game Boy \fersu: Lynx

the screen are the game con-
trol buttons. Game Boy uses
digital sound technology
built into the hardware and
programmed into each game
cartridge. Like a Walkman,
Game Boy comes with stereo
headphones for private lis-
tening.

While Game Boy uses an 8-
bit microprocessor like the
Nintendo home system,
don't expect the type of
graphics you'd get in front of
your TV. The graphics are
basieally l-color images.
Sometimes, these images are
a little hard to see. Ina game
like “SuperMarioLand,” a
title derived from a popular
home game, the background
has a tendency to fade away
if you press the B button to
make Mario run faster. The
game cartridges are roughly
2% in. 8q. and fit into a slot in
the top rear of the machine,
Obviously, some of the capa-
bilities of the home system
would not fit into a package
this small—at least not for a

ELECTRONICS

BY FRANK VIZARD, Electronics Editor

very reasonable price.

Game Boy does include a
video link that connects two
units together. This way
players can compete tour-
nament-style against each
other,

Lynx is best viewed as the
step-up model of portable
videogames. The unit is
slightly larger than a video
cassette and incorporates a
3.5-in., color LCD display.
Game controls are located on
either gide of the sereen. Op-
erating Lynx, in fact, is much
like clutching onto a steering
wheel.

In addition to a 16-color
graphic display, Lynx is able
to generate a seemingly infi-
nite number of sprites (hard-
ware-generated images),
and it ean vary their size as
needed.

In “California Games," for
example, this capability
means that a realistie, foamy
wave can be simulated for
surfboarding. As the player

| erally used in personal com-

| depth perceptions can also

rides the wave, the individ-
ual sprites that make up the
picture get larger and small-
er to create the feeling of a
breaking wave. Size and

change.

Running the show for
Lynx isa4.0MHz micro-
processor of the type gen-

puters. Two additional ASIC
chips reduce the number of
components needed for a
machine of this sort—some-
thing that keeps both the
cost and weight down. One
chip called Mikey includes
the microprocessor and the

read-only memory (ROM).
Suszie handles graphic and
animation hardware sup-
port. Suzie is essentially a
graphic engine that sizes
and rotates the on-screen

images.

Images can also be flipped
to accommodate the game-
playing preferences of either
left- or righthanded people.
A headphone jack is also
included as part of the
machine.

With this kind of capability
built into the hardware, the
game cartridge can be pro-
grammed to provide more
challenging action and de-
tailed character expression.

More Antennas
The idea of using multiple an-
tennas to improve car radio
reception is not a new one. In
the mid-1980s, dual-antenna
diversity tuning systems
from Clarion and Sony hit the
autosound aftermarket. And
{(Pleose turn to page 103)
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5 sure steps 1o a fast start
as a high-paid

computer service technician

Sy

Jobs for computer service technicians
will almiost doublbe in the next 10 years,
according to the latest Department of
Labor projections. For vou, that means
unlimited opportunities for advance-
MENL, & NEW CANSEr, OF EVen A CoMm-
puter service business of your own. 1980 2000

But 1o succeed in computer service today, you need training—
complete, practical training that gives vou the confidence to service any
brand of computer, You need NRI training,

Only NRl—the leader in career-building, at-home electronics training
for more than 75 years—gives you practical knowledge, hands-on skill,
and real-world experience with a powerful AT-compatible computer you
keep. Only NRI starts you with the basics, then builds your knowledge
step by step until you have everything you need for a fast start as a

s highepaid computer service technician.

2-Gobayond

“book learning”
to get frue hands-
on experience

NRI knows you kearn better by
doing. 5o NRI training works
overtime 1o give you that
invaluable practical experience.
You first read about the subject,
sl'udym&mm diagrams, schematics, and photos that make the subject even
you do. You build, examine, remove, lest, repair, replace,
You discover for yourself the feel of the real thing, the confidence gained

only with experience

Now—

3! Get inside AT Compatible!
a powerful com-
puter system

If you really want to get ahead
in computer service, you have
to get inside nmuT]::rmn
computer system. That's i
why NRI includes the = R g
powerful new West Coast L

1010 ES computer as the

centerpiece of vour 2y

hands-on training.

As you build this #5500 000 e | S e—

fully IBM AT-corm- g SRR AR '|=IH‘ \\
patible micro from """"'r“"‘lrl'h!' \
the keyboard up,

pﬂ'!ﬂnnl.ngkfytula

and demonstrations at each stage of assembly, you actually see for
yourself how every section of your computer works.

You assemble and test your computer’s 101-key “intelligent”
keyboard, install the power supply and 1.2 meg 5%" floppy disk drive,
then interface the high-resolution monitor. But that's not all.

You go on to install & powerful 20 megabyte hard disk
drive—today's most-wanted computer penpheral—included in your
training to dramatically increase the data storage capacity of your

computer while giving vou lightning-guick data acoess,
By getting inside this powerful computer, you

get the confidencebuilding, reabworld experience
yioul peed 1o wark with, troubleshoot, and service
today's most widely wsed computer systems.

4- Make sure you've always got
someone fo turn to for help

Throughout your INRI
training, you've gol the
full support of your
personal MR instructor
and the entire NRI
technical staff, Always
ready to answer your
questions and help you il
you should hit & snag,
your instructors will
make you feel as if
you're in a classroom of
ok, giving vou as much time and personal altention as you need.

5- Step info a bright new future in
wnplnersarﬂee-—srqrrbysenﬂlngiur
your FREE catalog today!

L'.'ls«ml.rer for yourself how easy NRI makes it bo s
mmner service, Send today for NRIs big,
codor catalog describing every
a.speﬂ ui NRI's one-ol-akind computer training,
as well as training in robotics, TV video./ audio
servicing, electronic music technology, security
electronics, and other growing high-tech
career fields.

If the coupan is missing, write to. NRI
School of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticut Avenue, NW, Washington, DLIE?LHJH\
AT & IBM are registered b s off International Business Machines. Corp
r——————_————————

I =
Fehvool of IJ : Fuir clfeer cilsrses
! m Eeclronics .iﬂ . approved under Gl Rl
l MeGraw-Hill Continuing Education Center check for details
4401 Connecticut Avenue, NW, Washington, DC 20008

I
l
ID{]IE{IOIECAIM.OGMI 1 Security Electronics I
I Eﬁ:qmlu-nmlh&:qnm O Electronic Music Technology I

I _ i [ Digital Electronics Servicing

O TV/Video/ Audio Servicing O Computer Programming

I [ Telecommumications ] Basic Electronics |

I MName [

| Address _ e — [

I City State Fip l
Accredited Member, National Home Seudy Counl m-“:}.J
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BOATING

BY JOE SKORUPA, Boating/Outdoors Editor

Beat The Boat Bandit

HE SUBJECT was ma-

rine theft and a Florida
boat mechanic was talking
about a nearby boat rental
operator. The puy showed up
for work one day and discov-
ered every prop on his rental
fleet was gone, Stolen,

As he was checking to see
if anything else was missing,
the owner of an adjacent ma-
rine store arrived and pre-
pared to open up. “Hey," the
theft vietim shouted, "my
props are gone, Give me ev-
erything you've got so | can
open up for business,”

After the rental operator
put & new bateh of steel
wheels on his fleet, he went
geouting and made another
discovery, Every boat up
and down the inlet had been
stripped by the prop thieves.

“Mirage isn't just the name

36

for a top-dollar, stainless-
steel prop,” said the boat
mechanic, finishing his story,
“it's also & French word that
apparently means steal me,"

Modern pirates
Everyone who spends time
on the water knows similar
stories. Boats large and
small are being picked clean
of equipment or stolen out-
right at an increasing rate,
One estimate | came across
put the theft figure for 1989
well into the hundreds of mil-
lions of dollars. Comprehen-
sive, reliable statistics are
hard to come by sinee there is
no official body or ageney
charged with keeping these
records. Responsibility falls
in a seam between the police
and the Coast Guard, a sore
point for many boaters,

Boat burglary may be a
natural outgrowth of the in-
erease in drug-fueled erime,
or simply the result of grow-
ing awareness by thievas
that boats are especially easy
and lucrative targets.

Yachts and aportfishing
boats, of course, have long
been coveted by crooks, But
owners of these high-roller
rigs can afford passive infra-
red security equipment or
other equally protective
alarm systems.

Bandits, of course, don't
like to set off alarms. Alao,
they don't like boats that can
be easily traced. Big-ticket
models with eustom features
are diffieult to disguoise.
They're also more difficult to
unload without leaving a
money trail.

So what's left! The prime
target is probably a boat like
yours—I8ft. to26 ft. long. In
faet, of the more than 28,000

’ hoping to get lucky, but he'll

watercraft that
are listed on
the computer |
. file of missing |
Y boats at the Na- |
{ tional Crime Infor- |
" mation Center,
division of the FEI,
the vast majority are

small, trailerable rigs.

Boat thief M.O.

Modus operandi: He stalks
bass fishing tournaments and
waterfront areas like a pred-
ator observing its prey. He
looks for untended marinas
and secluded docks. He ear-
ries a ring of common ignition
keys (manufacturers make a
limited number of variations)

hot-wire a suitable boat, if
NECEssary,

Rigs on trailers are espe-
cially vulnerable. He simply
positions his pickup, breaks
the lock with bolt cutters or |
uses a can of freon and a ham- |
mer, then drives away. |

With stolen bouat in tow,
the thief travels out of state.
He books into a motel, buysa |
classified ad, and waits by |
the pay phone. When it |
rings, he offers to sell a |
$15,000 to $30,000 rig for |
one-fourth of the market |
price. To anyone who asks, |
he explaing, “I'm going
through a divoree” or “1 lost
my job.” But willing buyers |
are easy to find at fire-sale |
prices, even though the thief |
wants cash.

What about laws that re-
quire clear title and registra- |
tion of boats? The truth 1= |
that regulation is notoriously |
lax. Some states require reg- |
istration, but no titling. Of- |
ten, where a title is required |
to obtain registration num-
bers, monitoring is haphaz-
ard. Plog, there's a giant
loophole in the law. Home-
built boats in most states can
be given a title and registra-
tion without on-site inspec-

POPULAR MECHANICS ® JUNE 19%0




tion. Forms are requested and sent
through the mail. The thief simply fills
them out. Forgery, of course, is alsoa
quick way to obtain whatever's needed.

This system works with boats, mo-
tors, loran units, sonar recorders, VHF
radios, radio/cassette players, personal
watercraft—the whole 8 yards. Several
former boat bandits are now doing con-
sulting work for insurance companies,
after serving hard time in prison, and
they report making $3000 to 35000 per
week for up to 10 years.

Sound the alarm

What many small-boat owners don't
know is that there's a relatively inex-
pensive electronic alarm system on the
market that can give them the same lev-
el of security found on high-roller boats.
It's made by Boat Sentry, of Fairfield,
New Jersey, and is specifically designed
to stand up to the harsh marine environ-
ment and avoid motion-related false
triggering. Do-it-yourself alarm kits
range in price from $369 to $599, and fit
boats up to 35 ft. long.

Boat Sentry alarm units operate on
either hattery or dockside power and ac-
commodate up to 100 sensors. Kits in-
clude a control unit, alarm sensors,
cutout template, wire connectors, tie
wraps, wire and installation hardware.

The heart of the system is the Loyal
Sentry control unit, which can be
mounted anywhere on the boat. It's ac-
tivated by using a digital keyboard to
punch in a secret code. Once activated,
the system prevents the engine from
starting and sounds an alarm—either
the boat's horn or an optional siren
—when a sensor connection is broken.

Sensor connections consist of a mag-
net and a switech. They are available in
either flush-mount or surface-mount
configurations. Likely locations are
opening hatches, cuddy cabin door-
ways, gloveboxes and engine covers.
Optional sensors can be hooked up for
dockside protection, on outboard mo-
tors and on individual pieces of electron-
iec equipment. Another interesting
option is the Loyal Sentry Snap Switch
Sensor, which turns existing canvas
snaps into alarm trigger devices, Deac-
tivation of the system simply requires
reinserting the secret code number us-
ing the control keyboard,

For more information on Boat Sen-
try, write to 271 Route 46 West, Suite
A-104, Fairfield, NJ 07006.

Fighting back

Inaddition to electronic alarms, boaters
have other security measures at their
disposal. Although any lock ean be bro-

ken under the right cireumstances, it
may slow down a thief long enough to be
an effective deterrent.

Trailer-hitch locks have been around
for years, but not all boaters may be
aware of transom bolt locks, for both
outboards and sterndrives, and propel-
ler locks, which are now starting to ap-
pear on the market. Here are a few
precautions you can implement in addi-
tion to adding locks and alarm systems:
B Never park a trailered boat in a dark,
secluded location. Make sure your site is
well lit whether at home, the marina ora
motel. Light is a thief's enemy.

B Back up trailer against a building,
wall, tree or other immovable object
whenever possible.

B Remove license plate from trailer if
left untended for a length of time, If sto-
len, a policeman may stop the perpetra-
tor and make inquiries.

B If boat is going to be stored on land in
off-season, remove tires from trailer
and set up on blocks,

B Eemove sparkplug wires if boat is
left in water.

B Remove electronic equipment, when
possible, as well as props, water skis
and other costly accessories.

B Lobby for state laws that require and
strictly enforce registration and titling
of all boats,

MAKE EXTRA $$% EVERY DAY!
Get into the big, year-round

EXTRA MONEY BUSINESS

that's EASY to learn—EASY to do-

and EASY ON YOU!

Be a LOCKSMITH!

You Can Make Up to $26.00 an Hour

— even while Ieumingl Train FAST at Home!
MNever before have money-making opportunities been so
great for qualified Locksmiths. Now |ucrative regular lock
and key business has multiplied a thousandfold as millions
seek more protection against zooming crime. Yet there's
only one Locksmith for every 17,000 people!
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a few days after you begin Foley-Belsaw's shortcut
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' Olds Joins GM’s New Sleek Set

PROTOTYPE of Olds-

mobile's 1991 full-size
sedan, caught being tested in
Michigan recently, displays
the changes in styling that
will greet 98-model shoppers
next fall. Contrasts with the
current model are seen from
plastic bumper to plastie
bumper. A smoother, more
aerodynamic body shape fea-
tures a sharper windshield
angle and a softer backlite
slope. Door handles are flip-
per-type, differing from the
Cadillac-style thumb-button
that Olds used in past years.
A fixed quarter window in

DETROIT
SPY REPORT

BY JIM DUNNE, Detroit Editor

dans. Like its sister car, the
Buick Park Avenue Ultra,
the 98 will use an slectroni-
cally controlled 4-speed auto-
matic transmission. The 8-
in.-longer body rides on 15-
in, wheels.

Ford Crown
Victoria, 1992

Here's what the front end of
Ford's full-size sedan will

look like in two more years. |

The Crown Vie follows the

successful Taurus style, but |

has its own personality.
Compared with its chief ri-
val, the new Chevy Caprice,
the Crown Vic has tighter

the fromt door should relieve

1992 Ford Crown Victoria borrows some of Taurus's styfing.

wind noise and assist in the
smooth operation of the mov-
able side glass,

Underneath the sloping
hood is an improved version
of the world-class, 3.8-liter
V6 that currently powers the
Buick and Olds full-size se-

lines, more definition to the
greenhouse and a more mas-
sive hood appearance. Both
cars have switched to plastic
bumper covers in place of
metal bumpers, But while
the Chevy has bright metal
for the grille, Ford will adopt

body-color grille pieces and
only keep the trim in bright
metal, Look for the compe-
tition between these two
flagship sedans to heat up to
oldtime levels when the 1%-
year-late Crown Vic hits the
showrooms in the summer of

1991,

Mustangs and bigger Ford
sedans. Cars were brought
over from Australia and run
here with the engine. This
test car was spotted under-
going drive-by noise meas-
urements. A microphone set
a certain distance from the
roadway measures engine |

' Australian Ford LTD is undergoing weather tests in the U,S.

U.S. Test Center

In recent years, many for-
eign carmakers have used
U. 8. facilities and roads for
prototype testing of their
new cars. Last winter,
Rover prototypes were seen
testing in Minnesota and Ari-
zona (see last month's col-
umn, page 22). Audi tests
new engines on a regular
basis each year in the South-
west. Nissan even has its
own test track in Arizona.
This full-size Australian
Ford LTD is undergoing hot-
weather testing of its U.5.-
built V8 engine at Ford's test
track near Naples, Florida,
The LTD competes with
GM's VB-powered Holden se-
dan in Australia, and Ford
needed a small supply of V8s
to stay even with Holden. So
the decision was made to use

the 5.0-liter VB built here for

and tire noise levels as the
car drives past at different
speeds. Adjustments are
made as needed to meet
Ford's standards.

Tiny Headlights
Smaller headlights will show
up during new-ear introduc-
tions in the next two years,
with the tiniest being a head-
light no larger than 2.1 in.
high by 5.2 in. wide, Camaro
and Firebird for 1993 will
have the smallest lighting
systems with high and low
beams set side by side. When
lights get this small, proper
aiming is critical. So GM has
a bubble level built into the
light fixtures that allows the
car owner to easily adjust the
aim. Simply turn a set screw
to line up the bubble. Only
up-and-down adjustments
{ Plense tirn to page 40)
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© 1980 P Murtar Compans

How to reward 25 years
of farthful service.

With Motorcraft Quality Parts, your car gets
original-equipment quality and you get
Peace of Mind."

Your car’s been there for vou, every day, for

a long time. It deserves the very best.

Motorcraft Quality Parts.

Like Motorcraft oil, formulated

for greater fuel efficiency
without compromising
engine performance.

And Motorcraft FL-1A o1l filters,

which trap up to 80% more dirt than some

other oil filters, whether you're driving a

65 Mustang or a 90 Cougar.

There’s a full line of |ViOtOrcraft
Motorcraft Quality Parts for :
Ford, Lincoln, and Mercury,
as well as other makes of cars and trucks.

For the Motorcraft retailer nearest
you, call 1-800-521-5181.

QUALITY PARTS FOR QUALITY CARS™




TOBEBROK

And it always comes back
formore. Job afterjob
afterjob. The Mylar®
coated, laser tested,
Stanley POWERLOCK®
tape rule.

The tape rule
by which all
others are

measured.

STANLEY

E ANDET o THE FROFTEMNALS The deugr of e POWERLOCKS Lipe R conse o @ iogalos0 ndersank of The Sianiey Works € 19859 Sarey lonks, Dresion of Thes Stariey Wrks
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can be made with the bubble. Side-to-side adjustments are
made the old-fashioned way—by aiming the light on a target
wall. Replaceable halogen bulbs are part of the lamp package.

Taillights, Too
Those taillights, high-mounted brake lights and side marker
lights will undergo even more changes in the coming years as
light-emitting diodes start replacing incandescent bulbs. Ad-
vantages of the more expensive LED lamps are longer life,
maore rugged construction and much smaller size. In addition,
the LED red colors are much redder than today’s stoplights,
which show a lot of orange. While LEDs cost more, they are
simpler to install at the factory. LEDs can almost be pasted
onto the outside of the sheetmetal, while bulb lamps must be
housed in space-stealing compartments. Work life of the LED
is an impressive 50,000 hours, compared with a conventional
bulb's 10,000 to 15,000 hours. No, LEDs for cars are not new,
Several Japanese sporty cars already use them for a high-
mounted stoplight where their small size is ideal. Look for Cad-
illac and Linecoln to have the new lights within two years.

(In)Active Suspensions

Active suspensions, of the type being developed by Lotus for
Corvette, are apparently too costly and will not be offered soon
on high-priced sports cars or sedans. The complicated suspen-
gion that antieipates road dips, bumps or sharp turns, and
moves wheels up and down hydraolically will be get azide for
the time being while less expensive varinble shock absorbers
are further perfected. The shock absorber technology, already
in produetion, is said to have come more than halfway toward
the advantages of active suspensions, and more progress can be
expected. Active suspensions use high-pressure hydraulies to
lift or drop wheels along road surfaces, leaving the car body to
ride relatively level.

Seat Solution

Those wings and bolsters on highly formed seats you find in
sporty cars, like Corvette or Thunderbird, make it difficult to
get in and out of the front seats. The driver and passenger have
to clear the wings before settling down, and bulky elothes ag-
gravate the situation. Lear Siegler has a couple of answers.
One is a movable outside section of the seat that canbe lifted up
and out of the way when passengers enter or leave. The section
is made up of both the seat cushion and seatback bolsters, Once
inside, you swing the section back down into place. A second so-
lution is even slicker. When the door is opened, the bolsters are
automatically powered back into the seat.

Phone Book Fix

Auto industry spending cuts reach into corners you would not
believe, Recently, it was decided that the company phone book
at Chrysler was too thick—too many pages. It gave the wrong
message: Too many white-collar workers on the payroll. The
bureaucratic solution was to make the book smaller by printing
the type smaller. Now the book is almost impossible to read
without a magnifying glass, but its slimmed-down appearance
tells outsiders that Chrysler is a taut organization, not bloated
with an excessive number of managers,

Fun Machine

Latest brainstorm out of GM's engineering center is a small car,
called the Phantom, that seats driver and passenger in tandem.
The driver sits in front, the passenger directly behind. The
lightweight ear is an experiment to develop & car that is more
fun to drive—and be seen in—than anything now on the road.
Wheels are set outboari from the fuselage-shaped body for
good handling, while the engine is set east-west to drive the
front wheels. The Phantom eould be sold at a price less than
$15,000. But I'll be surprised if it ever reaches showrooms. GM
management is just not into niche marketing. ™

POPULAR MECHANICS » JLNE 19590



Unr.ﬂ now, high performance radar
detection required a messy power
cord. Plugged into yvour car’s lighter.
Dangling across your dashboard, And
tangling in your pocker

Finally, there is a better way.

No power cord
Solo is a totally new concept in long-
range mdar detection. All vou do is
clip Solo w your visor or windshield,
and switch it on. 1It's thar simple,

Sy coomen oyt ol all acreorne, mecludeng st dodl
Sl fleat fior comemsient curerying. Bobh eletpmes amy pratessted

You'll never need a power cord.
Unlike any other radar detector, Solo
has its own power source — instde
its compact magnesium housing (Solo
i M x 24" x 4" —just 5V ounces),

How it works

Alrer vears of research, our engineers
{ wh also desipned Escort and
Passpon ) developed circuiry fifty
times more efficient than conven-
nonal detectors. This design provides
longe-range racar warning for 200 hours
on a single 9 volt battery:

I vou drive one hour a day, vou
won't need to replace Solo’s battery
for over six months. { Even if you
drive two hours a day, vou'll get over
three months. )

C [KEE ORI

WHAT THE EXPERTS SAY

“No otber detoctor mapifacturer bus

arrpthing even close,. Solo moves the
shate of the art fo a bigher plane”

BN Rl

The mast ser-friendly detector yet..,

we felf int fove ad first boef”

Atk

No compromise performance

With Solo, vou get long-range radar
warning with no hassles. And vou
never hive o worry about Solo's
performance

Sobo matntains all of its mddar saming
capability over its entire battery life.
S0l is even smart enoogh o um
iself off if vou forget. When ic's finally
rime 1o replace the harery, Solo will
tell v fve howrs in advance.

Order today and tey Solo
for 30 days 2t no risk

Call toll-free 1-800-543-1608

SELF-FOWERLID

SOLO

RADAR-RECEIVER

ss‘is U1 ik 155 T Htggther sn G

Cincinnat: Microwave
P Depurimient 6860
[t Nicrowave Mo
Cincinmati, Dhio 45249

NEW! From the maker of Passport and Escort

Finally, a radar detector so advanced,
you'll never be bothered with a power cord

Self-powered SOLO

Then just drop in another lithiom
battery for 200 more hours (or use a
standard alkaline wo power Solo for 80
hours . Solo costs Jess than three cents
per hour of use,

Experience the freedom

Yo'l slip vour Solo into s leather

ise and carry i in vour shin pocker
In yowr car, just clip Solo w your visor
and switch it on.

It's s casy, vou'll never go withow
raclar protection again. And now a
special offer lets vou try Solo for 30
chays at no risk

-

Sy 5 s efficaend en wever wvds o pomoer gl A 9 onlt
thaatiery: peveacdon X dowew of ety — severn mosdly of nadar
Jeontion o st vt G cond i omly: e duvadt i s

We GUARANTEE your satisfaction

Soilo is mwvailable from us only, and
comes complete with our Digital Key
anti-theft system, all mounts and
accessories, two baneres, and a one
vear limited warranty,

Here's our offer. Try Solo. IF for any
reason vou re not completely satsfied,
fuest return Solo within 30 dayvs. Wie'll
refund all vour money and even pay
your retum shipping cost. Yo can't lose.

Once vou try self-powered mdar
protection, nothing else will do.
Orcder txday:
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OLD HOUSE
RESTORATION

BY BOB VILA, Contributing Editor

Restoration Hardware

N 0 MATTER what type
of house you're restor-
ing, the right hardware will go
a long way toward re-creating
what once was. The extenzive
list of reproduction items
available today includes
thing= like Colonial amnd Vie-
torian thumb lateh sots, door
knobs and plates, and hinges.
Thanks to the few skilled
craftsmen who've kept yves-
terday's blacksmithing und
foundry skills alive, it is possi-
ble for the serious restorer to
find handerafted hardware
that replicates what was used
YEArs ago, Mut'll'r' of I.ml:i}".-i
craftsmen can also copy an ex-
isting piece or give new life to
an old original in need of re-
paiir. There are also eompa-
nies that sell a wide variety of

Contributing Editor Bob Vila
Mot prr.l'ﬂlr' tefimvizion’s “This
(i House" for 10 vears

machine-made production
pieces that are perfectly ac-
ceptable in many old-house
applications.

A part of life
We're enamored with old
hardware today, but to our
ancestors, these pleces of met-
al were seen 4s 4 necessary
part of life. In early Colonial
times, for example, a man had
to see the blacksmith before
the preacher to ensure that he
wonld have hardware for the
new home he was building for
his bride. Considered frows-
seau items, many pieces from
the 1Tth and 18th centuries
were decorated with hearts,
Back then, most hardware
was made from hand-forged
iron. Since metal was expen-
give and labor was cheap, ev-
erything made out of iron was
reused. In addition to paying
or bartering with the hlack-

smith for his services, it
wasn't unusual to alzo pay him
with serap metal—perhaps an
old horzeshoe or wagon tire
—equal to the metal he used
to forge the new hardware,
Our ancestors weren't
baund by convention, like we
are, There were no rules s to
the right or wrong way of do-
ing things, They basically
used what they had. That's
why it wasn't unusual to see
locks made for lefthanded
doors installed upside down to
serviee a righthanded door.
The heyday of the black-
smith waned as machines, fac-
tories and foundries became
prevalent. The Victorians
cast many items, including the
popular curvilinear Blake
latches, ornamental door
plates and knobs.
Historically, brass or
bronze cast hardware wus
found in the better Victorian
homes. Reproductions of
these old brass or bronze
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A wide varlety of restoration
hardware is available, including
reproductions like these.

pieces can be colored so they
look us old as the originals.
Cast iron, considered a cheap-
er material, was generally
found in homes of lesser
wealth. Today, some found-
ries reproduce these Vietori-
an period pieces in cast brass
or bronze, then chemically fin-
izh them in black so they look
like cast iron,

Yesterday'’s art
t

Today, old-house restorers
are laeky to find a poot mix of
bath hand-forged and hand-
cast, as well as machine-
made, items availuble to outfit
their homes. The clazsic black-
smithing operation, hand-
forged hardware is made the
sime way it was 200 yiirs ago
at places like Kayne & Son
Custom Forged Hardware, A
mild steel is usually used for
much of today's forging. Basi-
cally, a piece of steel is heated
ina fire, then beat into various
shapes on an anvil, A prac-
ticed blacksmith can ereate
just about any shape imagin-
able by using various parts of
the hammer combined with
hiz pulling and pushing of the
hot metal.

It's important to note that
people weren't as eritical back
then as we are today. Since
we're used to seeing machine-
produced hardware, we ex-
pect things to be symmetrical.
Obviously, this wasn't the
case yvears apo, when every-
thing was done by hand. For
example, it's quite common to
see an original pair of andirons
with one piece shorter than
the other. Or a door hinge
with uneven sides, But many
folks today, even those outfit-
tirge old houses with reprodue-
tion hardware, expect work to
be done to today’s exacting

{ Ploase frry fo pogo 440




NIGHT LIGHTS
AREN’T JUST FOR THE
KIDS’ ROOM.

Remember when you were a kid how good a night light used o make you feef? Well, high-efficiency ouldoor lighting can do
the same thing for your home. Because a house that's well-lit on the outside is one that’s much safer for you. And one that's a lot less
inviting fo prowlers. If you'd like fo receive more information on how to use high-efficiency outdoor lighting fo enhance the safety,
security and beauty of your home, confact your electric utility. Because even a kid knows a night light can help keep the bad quys away.

YOUR ELECTRICUTILITY
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standards. This means care must be tak-
en by the modern blacksmith to ensure
pieces mateh and sides are even,

Fortunately, there are a few foundries
around that still do sand-casting the way
it was done years ago. This involves mak-
ing an impression in very fine, high-quali-
ty sand with a master or original. Molten
metal, usually brass, bronze, cast iron or
cast steel, is then heated and poured into
this impression. When it cools, the piece
is created, or cast. Sand-casting is still a
good way to make small numbers of the
same piece. It's an old method used to ere-
ate smooth surfaces and very fine detail,

Another way to make intricately de-
tailed Vietorian hardware is called the
lost-wax casting method. Dating back
thousands of years, this process was used
throughout history to create sculptures.
[ts use for hardware is a relatively new
one, and is used by one company [ know of
cilled Cirecast, Ine.

[n its simplest terms, a pattern of the
original piece is made from a durable sub-
stanee like wood or metal. A mold is made
from this pattern, Wax is then poured
into the mold, creating a wax pattern
identical to the original piece. This dis-
posable wax pattern is surrounded by a
refractory material, like plaster. The wax
is melted and removed, then hot metal is
added to the cavity through surface chan-

nels in the refractory material. The resul-
tant metal casting is usually so smooth
and detailed that the only finishing re-
quired is a good brushing.

Flullngmﬁ:ducﬂm
Deciding what hardware is right for your

old house depends on several factors. Of

course, your restoration budget is always

an important one. So is the level of au-
icity you're striving for.

Although it’s impossible to make a
blanket statement concerning costs, you
will usually pay more for handmade hard-
ware because of the labor involved in its
ereation. But it really depends on the
item and the supplier. You'll have to do
some comparison shopping here,

Lots of the machine-made production
pieces are really quite good. For many re-
storers, the right mix of these items will
add the period flair you're looking for to
vour old house. Of course, if you're a pur-
ist and are striving for the best repro-
duction possible, congider choosing a
handmade piece. Once you become
knowledgeable about the two, you'll be
able to tell the difference. A hand-forged
item, for example, hag a different feel toit
than a machine-made one. It's heavy
where it's supposed to be heavy and thin
where it's supposed to be thin,

Finding period hardware won't be dif-

ficult. Most manufacturers offering
machine-made pieces sell through mail-
order catalogs. Many of the forges and
foundries also publish catalogs containing
their popular items. In addition, most of
these craftsmen will make an item to your
specifications, creating a custom pieee
that's just right for you.

A good book to consult before you talk
to the blacksmith is Early American
Wrought Iron, Three Volumes In One,
by Albert H. Sonn (Bonanza Books, New
York, NY, 198%; $17.99). Considered the
bible of the industry by some, it's a great
guide for those seeking to replicate an-
tigue Colonial hardware, o |

Source List
Follmwing is 4 list of some suppliers of period
haurdware:
B The Antigue Hardware Store, Boute 811,
Kintnersville, A 15530
B Arden Forge, 301 Brinton's Bricdges R, West
Chestor, PA 1RGS2
B Ball and Ball, 4583 W. Lineoln Highway, Ex-
ton, PA 141
B Cireenst, Ine., 350 7th 5L, San Frunsseo, CA
0 gt
B Hardware + Plus, 701 E. Kingsley Rl , Guar-
luind, TX 75041
B Historic Houpefitters Co,, Farm to Market
Rel., Brewster, NY 10609
a Ka;,'lu- & Son Custom Forged Hardware, Th
Dianiel Ricge R, , Candler, NC 28715
B The Henovator's Supply, Millers Falls, MA
01348




Joe Cuffe, Carpenter, Chisholm, Minnesota.
Works in sub-zero temperatures on a daily basis. So does his Skilsaw.
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FRAILLLATRATIEN I DO SMAMNMES

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

SMOOTH EDGES-

Sharp-Eyed

JUST HAD TO have my

front brakes relined. The
brake specialty store insisted
that the front rotors had to be
trued, even before they put
the car on the lift. The me-
chanie just looked at the
brake through the wheel
when the car was in the park-
ing lot.

I'm not sure [ needed to
spend the extra money—the
rotors looked fine to me.

JOHN SHEEMAN
ATLANTA, GA

Brake discs need to be ma-
chined for a variety of rea-
sons. If you wore through the
pad material far enough to let
the backing plate or rivels
touch the disc, that's auto-
matic grounds for a trip to the
lathe.

If the brake pedal pulsates,
or if a dial indicator shows
excess runout, it means at

least one disc is out of true,
and needs fo be turned.

However, it's possible for a
dise to be within spec and to
not have been trashed by met-
al-to-metal contact, and still
need machining.

The surface of the disc that
is swept by the brake pad will
wear away slowly. It won't
wear uniformly, because of
the granular structure of cast
iron. The wear will leave cir-
cular grooves around the
disc, and these grooves will
typically have a smooth, wauy
texture.

But, sometimes those
grooves will develop sharp
edges, like in the illustration.
If the edges appear sharp, if
they are sharp enough to
catch your fingernail, then
it's time to have the disc re-
surfaced. This can sometimes
happen more often if you
drive in dusty environmends,

or use metallic pads. But it
occasionally happens even
with cormmaon asbestos-based
pad materials.

Incidentally, I always rec-
ommend having both discs
on the same axle turned to
identical thickness, This unll
prevent one disc from run-
ning cooler and pulling or
wearing differently.

Was the mechanic able ta
tell if your brakes really need-
ed to be machined just by
looking? If the surface was

sharp-edged, yes.
Soft Pedaling

While coming down a hill out-
gide Greybull, Wyoming, 1
had a very frightening thing
happen. | was towing a 26-ft.
trailer with my 1983 F-250
pickup. Halfway down the
hill, even though I was being
careful to leave the truck in
SECOND and not use the
brakes, when I went to pull
off and stop for a while, the

pedal went absolutely to the
floor. I managed to stop by
applying the trailer brakes.

The front brakes were
smoking, but no fluid was
leaking, The pedal still went
to the floor with absolutely
no resistance, but after 20
minutes or so began to im-
prove.

After 30 minutes, they
were fine, and we returned
home with no problems.

No one can tell me what
happened, or how to keep
this from happening again.

DONALD HAMLIN
BOTHELL, WA

Donald, you boiled your
brake fluid. Apparently, even
the careful braking you were
doing was enough to build up
a lot of heat in your calipers.
And once the brake fluid
botled, there was no chance of
developing any pressure until
the heat had dissipated 30
minutes later, So that's why.
Here's how to keep it from
happening again,

You were on the right track
by downshifting and braking
carefully rather than riding
the brake pedal—this will
keep temps down.

But what most people don’t
realize is that brake fTuid is
hygroscopic—it absorbs wa-
ter from the atmosphere. And
the more water it absorbs, the
lower its boiling point. Your
truck probably had the origi-
nal 7-year-old brake fluid in
it, as few people reploce brake
fMuid wnless there is a prob-
lem.

Get your hydraulic system
flushed and refilled with
DOT 3- or DOT 4-approved
brake fluid. Use a freshly
opened can, and be sure to
pump out all the old fluid.
Don’t use the racing-type
fluids—they have higher boil-
ing points, but are much more
prone to absorb moisture.

Some people recommend

{ Plegas turn o page 48
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The approach of Father's Day
can bring about all kinds of
emobons. Even panic. And
that can resull in a hastily

chosen tie or bottle of cologne.

While no gift can say il all,
one thal shows a particular
thoughifulness might come
cioser o expressing how you
feal. The Braun shaver is such

-‘h .H'

a gifL. Every aspect of it has
been maticulously thought
through.

Its thin profile i designed
to fit the face as comfortably
as the hand. The rubber knobs
provide a firm hald as well as
guiet motor noise (a thoughtful
leature lor early morning).

Its three position switch

ensures a precise shave,
Slide it into Positon One

and the shaver, with its

platinum-coated foil, glides

trimmer with the foil to cut long,

awkward hairs under the chin,
And Three exlends the
trimmar above the oil to trim




CAR CLINIC (Continued from page 46

silicone-based synthetic fluids. They
don’t absorb water at all, and have very
high boiling points. However, I've had
trouble with them, and you really should
completely rebuild or replace the entire
brake hydraulic system to change over.

I recommend changing brake fluid ev-
ery two years, or more often if you tow or
live in a very humid climate,

Calling Interference

I connected a CB radio to the radio
antenna on my Corsica by means of a
coninector that I purchased for that pur-
pose, Now | have a lot of static from the
car's engine in the radio’s AM band.

Is there any material I can use to
shield the eonnector and antenna wires,
and eliminate the problem?

DONALD MORTON
AUBURN, WA

T'ake off that connector, reattach the car's
antenna to the radio, and get a separate
antenna for the CB.

The interference isn't entering
through the connector—it’s shielded. It's
partly an impedance mismatch, and
partly noise from the ignition coming
into the antenna lead from the CB rig,
which operates at much higher frequen-
cies and isn't intended to deal with igni-
tion noise in the AM radio band.

: compliant as a noodle. It droops. And there's no room for both the extension and

A Turn For The Better

You're installing a sparkplug, say, or ateeny lithenut =
way back in some forsaken comner of your car. You've
managed to get the thing started by hand, finally. And
after taping the skin back onto your knuckles, you
reach for a real long extension to tumn it the rest of the
way down. Hmmmm—it's not a straight shot, requiring a universal adapter.

But your universal has been around long enough to make itself as supple and

your bloody, torn fingers to start the socket over the nut.
Don't panic. Use tape. Put & couple of tums around the universal, which will

make it stiff enough to do the job without making it too stiff to swivel the necessary
amount.
Usad up all the tape on your knuckles? Try a rubber band.

Fi ILLLISTRATION BY ADOLPH E. BROTMAN




Your Corsica uses radio-suppression
ignition wires already—there's nothing
to be gained by further trying to quiet the
engine wiring. Also, the CB will be much
happier with this arrangement, as the
car antenna is poorly suited for use at
those frequencies.

Dial “O" For Overdrive

I'm confused about 4-speed overdrive
transmissions. In the city, should I use
the D instead of 0, or just keep it in 0 all
the time? 1. ANZALONE

BUFFALO, NY

Leaving the gear selector in D, in most
transmissions, locks out the Fourth gear
completely. This will prevent a certain
amount of busyness in the transmis-
ston's shifting while in traffic. It will also
improve driveability, as the trans won't
have as many downshifts to make when
you nail the gas for a brief burst of speed,

If the busyness bothers you, or if you
find driveability improved around town,
then use D around tewn and 0 on the
highway. You won't see significant
changes in either the drivetrain’s longeuv-
ity or fuel mileage in either case. Just be
sure to use O on the highway.

And if you're used to using O full -time,
and you're not swre if you'll remember to
shift to 0 after using D—if this whole

explanation seems like splitting hairs
—just use 0 all the time,

Oil’s Well

My 1980 VW bus developed a very hard-
to-start attitude. 1 had the oil changed
last week—and now it's fine. [ know the
fast-lube shop didn't change anything
except the oil and a leaky valve cover
pasket, because [ watched.

Why would changing the oil make it
start instantly? The mechanic there
says he has no idea.

REBECCA GLASER
MIAMI, OH

It's not the oil at all. A leaky valve cover
gasket will let excess air into the PCV
system, which dumps info the intake ple-
num after the fuel-injection’s metering
box. The metering box tells the injectors
to inject just enough fuel for the air it's
metered—and the leaked air makes the
mix way too lean to start.

This will also make your bus not start
ifthe il filler cap i et of,or if you for-
get to replace the dipstick.

DO YOU HAVE A CAR PROBLEM?
Just nsk Mike about iL Mail your guestion io Car
Climic, Popular Mechanics, 234 W, 57th 5L, New
York, NY 10019, While letters, foares or phone
calls cannot be answersd fndiridually, problems
of gereval indevest will be discussed in the eodumn.

How would it feel attacking dry washes,
instead of merely surviving them? To literally
plow through mud pits, rather than circle them?
It would feel like a new Mazda 4x4 Truck.

Youd feel the brute strengrh of a 26-liter

rear Anti-lock

SERVICE TIPS
W Acura TSB B8-019 is intended to dis-
cuss paint problems on integras, but it ap-
plies to most modern cars as wall. The
TSB details the removal of iron-based in-
dustrial poliution from painted surfaces
using an industrial cieaner. The proce-
dures discussaed are substantially ditfer-
ent—and mutually Irrmmwibm—whh

wahelnﬂ-mmum are broken. The
webs are only for sase of assembly, and
don't have any function. Adjustment of the
mounting bolts may cure excess noise or
vibration. TS8 04-28-89.004

B Owners of 1984-88 Ford products that
use a MAX-ADD style of dipstick should
chaeck TSB B8-8-89. The MAX line repre-
sents an upper limit of Ye-quart overill, not
the recommended fill qguantity. Usa the
quantity of oil recommended in the own-
or's manual—don't just fill to the mark.

B 1987-88 Chrysler fwd cars and vans
with the 3.0L Mitsubishi engines may have
trouble with the throttle plate sticking in
extremely cold weather. Moisture builds
up on the throttle plate, and it may require
excess force to break it free first thing in
the moming. TSB 18-01-89 covers instal-
lation of PN 4418456, which will convert
the intake system o usa heated, drier air,

Such as cut-pile

carpeting and a rear

business. In short, you'd feel in total command.
Now introducing the Mazda Value Pack.

Twelve extra features at no extra charge.

VALUEPACK

bumper. Plus, cash back for a total

savings of up to *1,779

Brake System. from Mazda, depend-
And the ing on the model you
protection of a choose™ So head to your

36-month/50000-mile “bumper-to-bumper” Mazda dealer for the toughest off-road vehicle

warranty, The best basic warranty in the truck  you can drive, without going through boot camp.
IT JUST FEELS RIGHT"

ash back on 4x]s,
deradle, £ 990 M

Vehacle shown s SE-5 424 *5ec MTPHI:EIM{M limzed warmanory demmibs. ** 5800 cash back on #x4s ar 1,

SE- EJlm p-:hu: (3479 valued or LES option package
779 vadue) all from Mazda ot no exera charge. Offer ends soon. See dealer -

America, Inc.




SOME HAVE OUR FLAVOR

SOME OTHERS HAVE OUR PRICE.

THAT PRETTY WELL SUMS IT UP.

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.




Restored to mint condition, this
P-51 is among the fastest piston
planes ever to fly.

PA PHOTO BY BUDD DALTES0N
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Restoring World War Il vintage planes is

an investment in history.

BY FRED MACKERODT, Contributing Editor

ISSIMMEE AIRPORT, 12
miles southwest of Orlando,
is unique among the many
World War I airfields that dot
Florida. Built in 1942, it served as a
training base for America's first
Stealth airplane, the P-61 Black
Widow night fighter. It is, thus,

somewhat ironic that although no
flving P-61s exist today, Kissimmee

is still home base for a lot of other
operating World War 1T aireraft.

The airfield is the location of Reil-
ly Aviation and one of the world’s
finest collections of WWII war-
birds, both flying and in the process
of restoration. Tom Reilly moves
like a man with a mission. It is diffi-
eult to tell whether this frenetically
active 47-vear-old possesses the
company with his name on the door
or it possesses him.

The human dynamao cautions,
“Watch vour head,” as he ducks un-
der the bomb bay of a Consolidated
B-24J Liberator bomber and hauls
himself up into the cockpit. 1 had
been told that it was this particular
restoration—which is & legend in
warbird cireles—that did the most
to establish Reilly's reputation as
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the world's leading rebuilder of flying
warbirds. [t is the only fully restored
flying B-241] in the world. *Took
97,000 hours to rebuild,” ssivs the alim
entrepreneur, as | struggle into the
left seat and begin to fondle the throt-
tles which first fed power in 1944 to
the airplane’s four 14-eylinder, 1200-
hp Pratt & Whitney radials. The
ﬂ&ht controls, like thervest.of the air-
plane, look no more than a few months
ald. “It's probahly worth & eouple of
million today,” Reilly zays of the
S7,000-pound behemoth, “but as his-
tory, it's priceless.”

He motions for me to look out the
gide window and downat a vaeant
space on the right wing where the
numbertwo engine is supposed to be.
“We're swapping out that engine
right now,” he says. “Shell be leaving
for California soon.” Reilly says that
the B-24 flies 200 to 300 hours a year
between air shows, trundling around
the country at a sedate 1656 mph. It
was originally certified with a 290-

mph top speed. “We never l.l'll.'f-ih these
engines full-out,” he says. “There’s no
point.” No sooner do [ get comfort-
able in the eockpit of the bomber then
Reilly is rushing meé back down
through the bomb bay and into the
Florida sunlight. “Watch your
.« . Dops!” he says, a spht second be-
fore I smack my head ona bomb rack,
As we emerge, a brightly polished
North American P-&i Mustang, with
"Crazy Horse" lettered prominently
on its cowl, fires up on the ramp, its
1480-hp Rolls-Royee Merlin engine
thundering in anticipation. "He's po-
ing up for a hop around the patch.
Gets $1250 an hour for rides, but
that’s probably near what it costs
him. It's topgh to make money in this
business. You've got to love it.” It
was aride in another Mustang 18
yearsago that originally hooked Rell-
Iy on warhirds,

Mationing for me to follow, my
guide charges atross the ramp,
Jumps on an airport tog, di-

rects me tosit next to him, and begins
to push a North American AT6 train-
er back into the hangar to fill the space
recently vacuted by the liberated
Mustang. The “Harvard” was the pri-
mary training aireraft in the '40s.

A hangarful of histo
“I like to keep the hangar flir'I" Reilly
says, “Give the folks lots to see.”

The Reilly Aviation hangar is only
part musenm. All of the planes in it
that aren't being actively restored are
flown regularly.

“Henr that? Reilly asks, jumping
off the tug and pointing to the back of
the shop where a rivet gun is loudly
chattering away reassembling the
firewall of un FAL Corsair
fighter. “The visitors love to
Know that they're here

*r. .. -h-;.’-l__ - -_ -
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where restorations are actuallv going
on,” he savs,

Moving purposefully ahead, Reilly
points up at 4 ponderous-looking
Grumman TBM Avenger, a huge 3-
seat, single-engine, torpedo dive
bomber. Even though the carrier-
based airplane’s huge wings are fold-
ed demurely back against its sides,
the airplane is no less imposing. “The
TBMis the plane George Bush flew as
i kid in the war,” Reilly says. “Pretty
big handful for a 19%-yvear-old, wouldn't
yousay?”

Walking in front of a North Ameri-
can T-28, a '5ls tricyele gear trainer,
Reilly calls attention to a puddle of oil
anider the engine. “Great feature of
the round engines,” he says only half
in jest. “If they're not leaking, you
know thev're out ofoil.”

He introduces me to the previous
owner of the T-28, a 46-

year-old surgeon who is standing next
to the airplane in the hangar. [ ask
why he sold the airplane. “I'm buying
a T-33 this weekend,” the doctor says,
referring to Lockheed's 2-seat ver-
gion of the F-80 Shooting Star. Why
does he fly warbirds? “It's a chal-
lenge,” he says, “a very serious busi-
ness. When you do it right, you
become one with the airplane and
there's nothing else in the world to
equal that feeling." 1 ask about the ex-
{x-nse. “Oh, the T-33 will burn 250 gal-
ons per hour but, really, money isno
object when you're talking about
these things. If you're lucky enough
tobe able to own one, then you haveto
Just jump out and grab the
opportimty.”

Reilly whisks me away, stopping in
front of a B-25J Mitchell homber
which, he explains, is about three-
quarters of the way through the res-
taration process. It is the eighth B-25
Reilly has restored, and the tysm of
medium bomber used in the Doolittle
Raid on Tokyo in April, 1942, “Check
this out,” he says, pointingup at an in-
tricately and beautifully wired june-
tion box on the wing, just freshiy
restored. Reaching down, he picks up
a large and heavy rat’s nest of old wir-
ing harness, *“This is the original,” he
say=, "All the old wiring goes, We
make all pur own harneszses,”
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Better than new
Reilly's arm sweeps the hangar. “The
lanes we restore here are actnally
tter than new when we're finished
with them,” the ex-New Jersey na-
tive adds. “For one, we do much
better corrosion protection. The
treatments we have today are much
better, plug longevity wasn't a prime
consideration when most of these air-
craft were built. They were made for
a purpose—to win the war—and no-
body figured that they'd have to last
more than a couple of years at most.”

He picks up an aluminum aileron.
"We delaminate parts like this to
check for corrosion. We drill out all of
the rivets and separate the individual
layers. If there's too much corrosion,
we use the old piece as a pattern to
make a new one. It's all tremendously
time consuming.”

Stopping next to the Corsair, which
18 in the early stages of restoration
but already has its distinetive gull-
wing configuration clearly in evi-
dence, Reilly uses both hands toheft a
big, newly machined piece of alumi-
num, part of the wing attachment.
*This piece probably took a hundred
hours to machine. We have to make a
lot of parts like this ourselves,” he
says. “Even if an outside shop were
able to do it, they wouldn't. They
wouldn't want the liability.”

The Corsair i one of the more pop-
ular warbirds. During the war, it was
referred to as “the cigar” because of
its very long engine compartment,
which in one version housed the larg-
est engine ever put in a fighter air-
craft up to that time, a 3000-hp Pratt
& Whitney Wasp Major with 28 cylin-
ders in four rows. “You have to be
careful how you add the power to this
airplane,” says Reilly who possessesa
special unlimited LOA (letter of au-
thorization) from the FAA to fly any
high-performance, piston-powered
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aircraft made. “Put the spurs to it too
fast, and it'll take you sideways real
quick.”

Jet fighters from junk
Next to the Corsair sits one of the last
to be built of the '50s vintage MeDon-
nell Douglas TA-4J Skvhawk, a 2-seat
version of the famous light jet fighter,
The one we are looking at entered ser-
viee in 1972. At 7700 pounds, it was
one of the lightest and most popular
jet fighter/trainers ever built. “Look
at this,” Reilly says, his finger tracing
a jagged line going down the freshly
green-primered fuselage just behind
the cockpit. “This is where the gov-
ernment cut this airplane in half when
they junked it. They call the junking
process ‘de-mil-ing.” We bought both
ieces and put them back together.”
ausing for a few seconds, Reilly
adds, “I guess you could call what we
do ‘re-mil-ing." "
The government junks the jets to
prevent them from falling into the
wrong hands, says Reilly, so it's

Rellly sits at the controls of the B-24.J
|abowve| that made his reputation. In
progress is a rivet-by-rivet rebulld of a
Corsair [left]. Outside, wreckage found in
the Aleutlan Istands awaits transformation
into a i3-million P-40 |below center).

tough to find examples that can be 1E:ut
back together. He points to a wrecked
A-4 sitting on a truck, one of 10 of the
type on the premises. “I picked that
one up in Pensacola just yesterday.”

He sees the jet warbirds as the hot
area on the current warbird scene.

Already a lot of the Korean and
Vietnam era jets are becoming very
difficult, if not impossible, to find.
“People are putting them together
from parts,” he says.

How does a person gel into war-
birds? 1 ask. “TEE Experimental Air-
craft Association has a great warbird
division,” Reilly says, “and the Con-
federate Air Force also does a great
job. Even if you don't have a lot of
money to spend, you can volunteer to
participate in the restorations or the
other activities of the clubs. We have
a lot of people doing that here. It'sa
great hobby. You can get up to yvour
elbows in history.”

Reilly rushes out the back door of
the hangar and into what looks like a
Junkyard. Hulks of vintage airplanes
are recognizable, but mostly there are
Jjust piles of parts. It is a fascinating
world where trashy-looking chunks of
granulated aluminum are coveted like
rare jewels.

“Watch those fire ants!” Reilly
cautions, as I step over a log and
approach the wingless and tailless
fuselage of a gutted PB4Y-2 bomber,
the Navy version of the B-24 which
was used primarily as a surveillance
airplane and for antisubmarine war-
fare. “A puy lived in this thing in the
Everglades for 25 years. It's the only
B-24 in the world with a jalousie pic-
ture window!"

Risks and rewards

The remains of a burned-out Corsair

lie in a heap, its melted engine and

contorted prop giving testimony to
{Plense turn (o page 111)
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ZIL LIMOUSINE

What does Ivan drive? \We lift the iron curtain on the cars of Russia.

NDITHOUGHT the pot-
Ahnm in New York City
streets were bad. They feel

like a streteh of brand-new interstate
compared to the potholes (or should 1
gay small bomb craters?) that litter
the streets of Moscow. I did my best
to hang onto the wheel of the huLlIf‘I'EH]f_

BY JIM DUNNE, Detroit Editor

would halt the Aleko before the lum-
bering truck in front did.

Still, in all, I did come away with a
strong feel for the Aleko and the other
Russian cars [ drove while making the
rounds of some of the Soviet Union’s
major car and truck plants.

Aleko sedan. Between the
holes, the heavy, wet snow, |
and the possibility of being |2
pulled over by the KGB, 1
was redlly having a time of it.
The Russians may be picking &
up on things of the West, but
when it comes to inviting
journalists Lo road test some
of their cars, they've got a
long way to go,

For example, | never did
see a test track in my 10-day
blitz of test driving five Rus-
sian cars. [ had to rely on dic-
ing with Russian traffic on
public roads—traffic consist-
ing mostly of 12-ton Z1L
trucks—and either seat-of-pants or
stopwatch-timed runs for accelera-
tion, driveline reaction and chassis
behavior. Brake tests consisted of
drag racing one of the ZIL trucks for
the slot in the next lane and then
smashing on the brakes to see if they
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[ found that while many of Russia's

car designs are dated—Volga and
Lada are two examples—the country
is beginning to turn out & modern line-
up of subcompacts, minis and vans
that approach the design level of small
cars built in Western Europe and the
United States.

M PHCITIOS BY MARGLS- HANS KULISE

Aceording to current plans, Rus-
sian cars will soon be better, That's
because their auto industry is tapping
Western technology and production
knowhow in a massive renewal pro-
gram. Russian Job One is to build ears
of world-class quality. Job Twois to
sell a greater number of those cars
to the West, especially in
Europe. Eventually, in the
1993-1995 time span, accord-
ing to present plans, you will
see the successors to today’s
Aleko, Samara and Tavrias
on streets in the United
otates.

== Aleko 141

| Like other modern Russian
cars, Aleko is similar in chas-
sis and powertrain to many
Western designs. It carries
features like front-wheel
drive, lefthand steer, dise
brakes, b-speed transmis-

= sion and hatchback body.

Dimensions are similar to a Dodge
Shadow or Ford Tempo, thmlgh the
Aleko is only offered as a 5-door
hatchback. Lengthis 171.4 in., wheel-
base 101.6, and height is 52 in. Front
and rear track are a fairly narrow 56.7
and 55.9 in. Aleko’s overall design
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appears to be Renault derived, with a
longitudinal 4-cylinder engine of 1.6-
or 1.5-liter displacement and a light
curb weight of 2200 pounds.

Inside are many of the comfort fea-
tures you see in Western cars, includ-
ing lean-back front seats and folding
rear seats that change the luggage
compartment into a spacious cargo-
carrying section. Large, round
gauges for speedo and tachometer are
European style, easy to read and
propped directly in front of the driver
for quick viewing. A little disconcert-
ing is the hard material that covers
the inside of the doors. The instru-
ment panel produces an appearance of
Spartan simplicity, almost starkness,

Typical of European low-price ears,
Aleko seems underpowered by U.S.
standards. Engine revs must be kept
high to make best use of transmission
ratios. Aleko's manual rack-and-pin-
ion steering is tight, responsive, but
at the same time highly sensitive to
Moscow's numerous potholes. The
steering wheel saws back and forth as
the road wheels drop, then rebound.

Overall, Aleko's ride and respon-
siveness is more like a European car
than one of American or Japanese
design. For comparison, the ride is
firm to the point of being stiff, engine
power is borderline low, and the inte-
rior lacks the comfort and softness of
the more popular ears sold here.

ZIL Limousine
This is the ear that caused a sensation
last fall when Secretary Gorbachev
vigsited America and spoke at the
[I.N. He brought along a few Z1Ls for
his short tours of the city. Even with-
out the police escort, the ZIL would
have been a traffic stopper.

First thing you notice is the car's
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length. Alongside the compact cars
that dominate Moscow's traffic, the
ZIL looks enormously long. And
stately. Its dimensions rival those of
gome of our own limos. Wheelbase
gpans 144 in., or 137 for a shorter ver-
sion, while overall length is 247 in.,
226 on the compact. (Lincoln's Town
Car, by comparizon, has a wheelbase
of117.3in. and alength of 219in.)

Under Z1L's hood is a husky 7-liter,
overhead-valve, all-aluminum V§,
with a 4-bbl. carburetor that develops
300 horsepower. ZIL's unusual 5-
speed automatic transmission is Rus-
sian-made and moves the 6000-pound
Z1L easily at speed.

If you measure by feel, Z1L is solid-
ly built. Doors seem as heavy as those
in a small vault, though they swing
open easily and close with an impres-
sive thud.

Inside, the front compartment
looks like most luxury cars. Leather
seats and burled walnut trim are fea-
tures. Air conditioning, tilt and tele-
scope steering column, electrie
windows, stereo cassette player and

the gearshift lever atop a center con-
gole are familiar to prestige car driv-
ers. A glass partition closes off the
rear-seat passengers from the driver.

Driver and front-seat passenger sit
in seats that combine bucket-type
comfort with La-Z-Boy size. Comfort
is the number one goal here, and the
ZIL delivers, Z1L's ride is on the soft
gide, as befits a luxury limo. Critics
may even notice a touch of float, But
its suspension soaks up Moscow’s pot-
holes easily. Riders feel neither the
shudder nor shock that shake Russia's
compact sedans. On turns, however,
the whole body rolls severely.

ZILs have never been sold to pri-
vate persons, but that may change
BOOTL.

Lada Samara 2109

We tested the Samara by making
straightline acceleration runs down
the wide, mile-long avenues in
Togliatti where the car is built. Zero-
to-60 mph runs were clocked by
stopwateh, and run with green en-
gines, so elapsed times are close esti-
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roads were dry and flat level, and the
contribution of wind speed was negli-
gible.

Best acceleration time to 60 mph
from a standing start was in the 16-
second range, an indication that the
1.6-liter Four is a bit small for U.S.
driving standards. Lada executives
are aware of the performance de-
mands of U.8. drivers, and plan to
have a more competitive car ready for
1.5, sale before 1995, Still, with a
curb weight of 1980 pounds, the
Samara design is on the right track
toward good performance and fuel
economy.

Offered with front-wheel drive and
5- or 3-door body, Samara could fit
right in with the smaller sedans you
see running in Western European
capitals. Its dimensions of 157.8-in.
overalllength, and 96.9-in. wheelbase
are slightly shorter than those of the
Plymouth Horizon., Interiors are laid
out to be flexible. The rear seats
swing down to the floor to convert the
rear compartment into a large load
ares.

Oka

Smallest of the group of modern Sovi-
et cars, Oka is a special vehicle, de-
signed to fill the needs of low-income
buyers, and also to serve as transpor-
tation for handicapped citizens. At
3750 rubles, or $6000, Oka is less than
half the price of the Samara, and well
within the reach of Togliatti workers.

Oka is just getting up steam in the
production line, but it should s0on be
one of the most common new cars on
Soviet roads. Built in a tiny 3-door
hatchback design exclusively, the car
is powered by a 2-cylinder engine, and
has front-wheel drive. Overall, the
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mates at best. On the plus side, the

car is a simple execution of a design in-
tended to be purchased by most Sovi-
et workers. Its interior is small by
most measurements.

Despite the car’s light weight, it
will only accelerate to 60 mph from a
standing start in 20 seconds. This is
not a ear for export, but a Eﬁeuializmi
design to meet special market needs
inthe U.S.8.R.

Tavria

A catch-as-catch-can test drive on
Moscow's snowy nighttime streets
was my introduction to Tavria, a
Festiva-like, 3-door hatchback that is
one of the newest high-production
cars in the Soviet lineup.

Tiny 3-door Oka has a 2-cylinder engline.
Talk about basic transportation.

Even with four adults aboard,
Tavria accelerated briskly through its
four lower gears (I never got going
fast enough to try overdrive). Steer-
ing through the rack-and-pinion con-
nection was direct enough to jerk the
steering wheel as the car passed
through the potholes,

Tavria is considered a small family
car, but one that furnishes a number
of items that place it above the basic
transportation class. Major dimen-
sions are within an inch of those of the
Honda Civie. Overall lengthis 1461in.,
while wheelbase is 91.4 in,

Chassis design is similar to those
found in most small cars. Brakes are
dise/drum, while the suspension uses
MacPherson struts in front and a solid
axle with coil springs in the rear. And
the car is fairly quiet.

Tavria is designed for young per-
sons choosing a first car, the kind of
vehicle “indispensable for people who
travel to and from work, " according to
a Soviet brochure. ™

Ln
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BY JOE SKORUPA,

Boating/Outdoors Editor
PM Photos by Tom King

HESE ARE THE bad ol'
boys of bass. The bubbas
named Hoot and Hank and
Skip and Ty. They drive
semicustom Suburbans and tow
matehing, tandem-axle trailers.
Their boats are embedded with
enough metalflake to blind a man not
wearing polarized sunglasses. And
they're equipped with the biggest
powerhead the transom will hulg,
We're talking ultimate bass boats
here, son. Tournament rigs. The fast-
est flat-water performance hulls on
the market. You know which boats
I'm talking about—20 ft. long,
equipped with 200-hp outboards

(Evinrude XPs), jack plate, 4-blade
Erﬂ]]. three batteries, dual-aerator

ivewells, trolling motor, multiple so-
nar units, immense fuel cells and lock-
able storage for more rods and reels
than you can afford to buy.

PM brought together five of these
ultimate rigs for a shootout at the
Butler chain of lakes in Central Flori-
da. We went over the boats with a
fine-tooth comb, wrung out the last
rpm we could find, and even did alittle
fishing. The test produced a winner,
but each of these boats is a fine choice
initself. After alittle high-tech
tweaking, each cracked the T0-mph
barrier and proved to be a true assault
weapon for catching fish.

Hydra-Sports DV 225
Bragging rights for this yvear's top
bass attacker po to the new DV 225

from Hydra-Sports (our test boat was
hull number one). Unofficially nick-
named the “Big Banana"” because of
itz bright yellow geleoat, the DV 225
blistered the water in hole shot and
top speed. Fishability, due to ideal
layout and numerous sport-specific
features, was second to none,

Fit and finish on all Hydra-Sports
models is top-notch and this one is no
exception, right down to the color-
matched, tandem-axle trailer with
blue-anodized modular wheels. Some
of the noteworthy detail work in-
cludes: recessed fore and aft cleats
turned inward, deep-lipped alumi-
num hatches, plush glasswork in hull,
adjustable bucket seats, radio/cas-
sette unit and OMC remote ignition.

Fishing features are numerous and
begin with a single-conzsole layout
that has plenty of cockpit space to

lace open tackle boxes during the
Eeat of battle. Others include: in-dash
sonar, bow sonar recorder, air indue-
tion system for large recirculating
livewells, and immense, raised cast-
ing decks.

About the only glitch we could find
had to do with handling during wheel-
lock turns, which was poor due toa
high jack-plate setting. But this set-
up—using a 27-in. OMC Shooter prop

| _—worked well in straightahead, flat-

water tests. To get better prop bite
for improved handling and rough-wa-
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BI.ASTERS

Warp speed and fishability converge in a 5- way
shootout of high-roller bass rigs. o

# " - _1'_;-. Ry

ter performance, you can always drop
the drive unit deeper into the water.

Skeeter 200 53X

The sport-specific design of Skeeter’s
new 200 SX elevates the concept of
tweaking to a fine art. In addition to
being the fastest boat in the fleet
(tied), it was also voted best-dressed
by the test team for an outstanding
level of fit and finish.

The 200 SX may appear like a
standard, single-console bass rig, but
look closely. Two separate livewells
have induetion jets to add fresh air to
the recirculating water and night
lights, too. Aluminum hateh lids are
lined with insulation to prevent build-
up of condensation, Four are
equipped with pneumatic lifts. Be-
neath the wide cockpit benchis a
dedicated spare-prop box and pedes-
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TRACKER NITRO 2000

tal seats have removable padding (lin-
er is attached with Velero) to aid
drying and avoid rot.

Other features of note are a re-
cessed rubber bow pad with grip
studs, two large lockers holding 36
rods and reels each, padded dash, jack
plate and a tandem-axle trailer with
mag wheels, radial tires, center
roller, Bearing Buddies and a unique
bow locking pin. To further empha-
size a top-of-the-line approach, the
boat came with two leading-edge
Lowrance LMS-200s, units that in-
terface sonar and loran functions,

Two items you can't see are also
noteworthy. The hull has a balsa-rein-
forced running pad and the transom
features directionally laid glass set
along stress lines. To the test team,
this is a boat without glitches. A prop
SW ap mjght lrnprmre hole shot, but

CAJUN GRAND PRIX TX

few fishermen need a boat that goes
any faster.

Cajun Grand Prix TX

The assault weapon of the fleet is the
new Cajun Grand Prix, with a new-
concept layout that has a center-
mounted cockpit and enough raised
deck area to land an F'-14 Tomcat.

This boat is unique in several ways.
The walkaround deck and small, 2-
man cockpit produce fleet-leading
casting area and the only fully protee-
tive windsereen, which performs an
important funetion at 70 mph.

Another unique feature is a mid-
mounted gas tank. Most bass boats
favor aft mounting. The test team was
divided on this decision. On the one
hand, it resulted in bow-down hole
shots for improved vigibility and fleet-
leading handling in corners and rough
water. On the other hand, a few mph
were lost on top end, although no jack
plate was used.

Some features we liked include fore
and aft livewells, in-dash sonar, bow
sonar recorder fixed to reversible
hateh lid (flip it over to store), ma
storage box beneath dash, fore and
recessed cleats, Lifetime Transom
(60-year limited warranty), and Trail-
boss tandem-axle trailer with chrome
wheels and Bearing Buddies. A radio/
cassette unit was also included.

The Lifetime Transom deserves
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special mention, [t's an aluminum
grid filled with a glass and resin mix-
ture sandwiched between layers of
glass. It could probably withstand a
direct mortar hit and is a good exam-
ple of the kind of leading-edyge design
thinking that goes into a Cajun boat.

Tracker Nitro 2000

Nitro 15 a good name for a boat that
grorches water like its engine is run-
ning on racing fuel. Our Tracker
Nitra, which comes from a company
renowned for affordability, ran with a
very conservative set up (no jack
plate) and still led the fleet in top-end
speed (Hied), It was among the leaders
in hole shot., too.

TEST PARAMETERS
Speed and liming data are result of runs®
with two riders and matched fuel loads.
Solo top-and figures achieved with single
nider and change of prop and/or engine
height. Top-end ranking is average of
solo and double-rider figuras. Charl
begins with bold number indicaling rank.

And vet, this is actually a hybrid
boat for 2-income families. Dad getsa
screamer with loads of rod storage,
dual aerated livewell and dedicated
tackle-box space, while mom gets a
protected twin-console cockpit with
an option to add snap-on foredeck
pads for extra seating, Hard-core
l'.I.H.:-:.‘GE,'I'r'L may I'|.H1. want a Ft'ﬂ'“nll con-
zole, which 15 an obstacle that eats up
deck space, but the Nitro 2004 is so
solid in other areas that it works as a
serious fishing machine and as a com-
promise for the second wage earner,

A few of the features we especially
liked are the aluminum hatch lids, in-
dash sonar, built-in water tempera-
ture pauge, bow and helm sonar

recorders, compass, pH and water-
clarity gauge, removable aft hatch for
acieess to batteries, oil reservoir, aer-
ators, Trailstar tandem-axle trailer
with mag wheels and the lowest price
tag of the fleet.

Shadow 210V

The dark horse of the fleet is the new
210V, made by small, Kentucky-
based shadow. Not only did this bass
battler keep up with the better-
known names, but it distinguished it-
self in hole shot, top-end speed and
several fishing categories.

This 15 a genuine state-of-the-art
tournament rig with sound funda-
mentals—single-console layout,
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OVERALL RANKINGMAKEMODEL | 1.HYDRA-SPORTS DV 225 _2 SKEETER200SX _
LOABeam Weight Fuel Capacity 20'2°/9671 500 Ibs./50 gal 1879171275 the. /44 gal
Top End Double/'Solo 2. 69,0 mph/72.0 mph 1.{tled) 73 1 mph/75.0 mph
Acceleration 0-35 mph 1. 5.8sec., straightahead screamer 4, B.0sec., prop swap mighl help
Deck Aroa Ralsed Cockpit 2. 6965sq M 13 E3sq M 3, B3BsqMBGzq.N
Livewell Volume 3. 45gal, wo separale wedls in stam 4. 31 gal., wo alt comparnmants i | L
Aod Stowage Space 4. 13.44 qu. it., big singla locker 2. 18.46cu R, 'wo separate boxas
Dedicated Stowage Space 4, 1d.4cu it large lvewalls cul into space | 3. 15.04cu R, icechast and prop box included
Flzhability 1. (tied) Single-console iayoul, large casting areas | 1.(lled) Single consode, air ol in lvewails
| Fitand Finish 1. (tied) Superglasswork, trailer, recessed cleals 1.(lied) Superb seals, hull and haler
Price $20,900 $21,000
Address Hydra-Sporis. 100 Oceanside Dr.., Skeeter Boats, P.O. Box 230,
MNashwile, TN 37204, (615) 385-3652 Kilgore, TX TA6E2, (214) 2684-0541
Boats equipped Plush bucket seat Unobstructed
with 90° VB is adjustable. sightline of
Evinrude XP 200 Copious leg- gauges. Note
designed and knee- folded-down
especially for room. Remote loran antenna for
high-performance ignition. Mo interface with
bass boating windscreen. sonar graph.
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SKEETER 200 5X

stepped hull, planing pad, jack plate,
J-across bench seat, handy locations
for electronies, and affordability.

The 210 V was the only boat with a
foot throttle, allowing the driver to
keep both hands on the wheel at 70-
plus mph. This feature, plus a well-be-
haved hull that handles corners at
spead, l[hulr the Shadow a fleet leader
In ove rall handling, Other outstand-
ing features are cockpit-level tackle-
box storage with tie-down hooks,
removable flipping deck (optional),
trim controls on steering wheel and
drive contral, fore .|T|l| aft eleats, and
well-placed grab handles

Hull eonstruetion is another Shad
ow strong point. The stout transom is

made of a solid piece of 2V4-in. mahog-
any, the planing pad has a balsa core
and the hull and deck are through-
bolted then glassed together, These
boats are built to last and Shadow
appears here to stay.

The muscular Evinrude XP 200 is
the main reason all five test boats
cracked 70 mph, This 200-hp, loop-
charged powerplant, designed specif-
ically for bass boaters, comes with
race-type engine mounts and is de-
sigmed for h]uhl[rm Overheat protec-
tion and variable-ratio oil injection
help the 90° VS powerplant run near
the 6000-rpm redline, where all the
rigs wanted to be. This was especially
trae when we turned the reps loose to

dial in their rigs for solo rider top-
speed runs. (PM's standard method is
to run with two riders. )

Top-of-the-line bass boats, today,
are highly developed creatures, so
much so that trying to find differences
in fit and finish, construction, fishabil-
ity, deck area and stowage is like
splitting hairs, Several top names in
the field, in fact, refused to partici-
piate in our test because the boats in
our fleet are nipping at their heels and
comparison-testing was considerad
potentially threatening,

If warp speed and sophisticated
sport-specific design get your adreni-
lin flowing, then one of these hass
blasters is the boat for you. ™

4.(TIED) TRACKER NITRO 2000

4,(TIED) SHADOW 210 V

1500 Ibs. /44 gal

20931550 ibs.'50 gal

20'8°/63°1 275 Ibe.45 gal

1.{Ued) 72.6mph75.5mph

3. BEmphi72 mph

r|.'-l'd|-rnrcll ugl tank sl slows 5 it dowm | 2 6.4 sec, last oven with conservative setup 3. 6.5 sec, excallent speed and handling
1. '-1':.--:-: 1i./9.56 5q, I B 4. 61.58sg H i;ﬁ'f-:-u fi 5. 59.33sg h.2153sg.h
1. 53gal , two sepamle urils, lone and af | 5. 30gal, singledividad livewal 2. 46 gal, 'wo wells af
A 1671 cu ft, three boxes 1. 2487 cu the fleet leadar by | far 5 121Becu.f. single port box
5 1;"-":u_1r GRNEOUS uiuuuvmapt::r_ i -_5. -!E'E .I‘1 E‘nuﬂh’. amphas: EH:ITIIH':DH_B'!’-_ _T._‘I-E_E_'IIH RO opporunity missad i
2. (thed) Huge walkarmound casting, fipping deck 3. Good, bul Second consale nol for evaryons Z (ted) Singhe console, lppang deck
2 (tied) Higeaway bow sonar, Lifetime Transom 2.(ted) Desp-hpped boxas, grab handles 3. Piang hinges, aleminum hatches
$20,000 | sws190 §19,500

Route 3
|BOO) BT 3-2628

Cajun Boats Elrn 333,
Winnshoro, LA 71285

Wide dazh on
center console,
Fleet's only
protective
windscreen,
Imimense
glovebox.

Tracker Maring, 1815-C 5. Campbeil
Springlield, MO 65807, (417) BB2-4444

Well laid out
instruments and
gauges. But knee-
room is somewhat
tight for tall
drivers at both
consoles.

POPULAR MECHANICS ® LINE 19

Shadow, P.O. Box 13?0

Coarbin, KY 40702, (B08) 528-0110

Foot throttle. Trim
buttons on wheel
and drive control.
Plenty of leg- and
kneercom for
short or tall
drivers.
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DIESELS ARE

Diesel-powered cars are
on the rise once again—
with some new twists.

BY JIM DUNNE, Detroit Editor

F YOU THINK it's
l hard making a Chevy
believer out of a Ford

that's nothing
"TI"- ine JI'II-.f |

e nlhu iast,

line !mu er. Diesel

g are a hard-core bunch
indeed, and they've been
watching the decline in re-
cent years of the number of
cars that have been avail-
able with their beloved oil-
burner.

Jut just when it looks
like the diesel is down for
the eount, this industrial-
strength engine is on the
verge of a comeback—and
without the traits that
many found objectionable.
Helping to pave the way
are tough new emissions
laws and fuel-economy

Back on the diese! track. Mercedes-Benz has introduced two new
models—the é-cylinder 350501 Turbo and the 5-cylinder, 2.5-liter
3000 Turbo |engine shown above ). Redesigned prechamber
improves combustion and reduces emissions,

standards being thrashed
out in Washington. Diesels
pet excellent fuel economy,
and new technology has
tamed their emissions—
including particulates,

Spearheading the new
wave in diesel power is
Mercedes-Benz, which has
just introduced a pair of
iesel sedans, the
G-eyvlinder, 2.5- 3
Turbo and the 356, 800, 6-
eylinder, 3.5-liter 3505DL
Turbo, that will .
shoppers that diesels can be
gquiet, quick and free of
noxious exhaust odors.

In test drives, we found
that the new engines have
all but eliminated diesel
odor and noise, even when
idling along in stop-and-go
traffic. Acceleration, with
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the turbochargers kicking
in at low engine speeds, is
strong and smooth with
none of the on-off accelera-
tion you get with many
other turbos. Zero-to-60
times may not be in the
sports car class, but they will
cut through the 12-second
barrier,

Passenger compartment
noise is little different from
cars powered by gasoline.
Except for a louder noise
during hard acceleration,
the average passenger
won't notice the difference.
Vibration levels inside the
diesel cars are similar to
gus versions,

Fuel economy is out-
standing. The 2.5-liter, 5-
cylinder engine averages 34
mpg in combined city/high-

Toyota's experimental 2-stroke 5-2 diesel has twice the
number of power strokes as 4-stroke diesels.
Vibration at idie |s sald to be less than one-fifth that
of a 4-stroke powerplant.

POPULAR MECHANICS ® ILINE 1930

way driving while the 3.5-liter Six
pets almost 26 mpg on the average, on
the EPA test cycle.

Mercedes diesels use indirect injec-
tion of fuel into the cylinders. The fuel
is mixed with air in a prechamber
where it ignites from the heat of earli-
er combustion or from a glow plug.
The fuel-rich prechamber mixture ex-
pands into the air-rich main combus-
tion chamber where it burns more
completely. Compression ratios of up
to22-to-1 give the diesel its power and
account for the rugged construction of
the engine block and head. Gasoline
engines usually have compression ra-
tios of between 8- and 10-to-1.

In the Mercedes engines, radical
changes were made in the position of
the prechamber ports and air/fuel
mixing flow, with the main purpose of
cutting emissions. To insure firing,
glow plugs remain hot for a period
after a cold engine is started. The
changes result in reduced emissions of
particulates (coal-like flakes), hydro-
carbons and carbon monoxide.

Other manufacturers
Volkswagen officials foresee a rise in
the Corporate Average Fuel Econo-
my requirement by the federal gov-
ernment, and are looking to the diesel
as an answer,

VW's Jetta line took on a diesel en-
gine for the first time this year. The
Jetta GL is designed for the same
I.;-,f‘gne of buyer who wants the Mer-
cedes diesel—fuel economy and dura-
hility being foremost concerns—only
at a much more affordable price:
$10,495. Fuel economy for the is
excellent, averaging 40 mpg (EPA)in
combined city/highway driving.

Audi is counting on a new engine
that is designed with direct injection
of fuel into the combustion chamber.
The engine iz a 2.5-liter, 5-cylinder,
boosted with a turbocharger and in-
tercooler. In its largest sedan, the
Audi 100, tests show that fuel econo-
my will average 39 mpg when a &-
speed manual is installed. Audi also
claims 0-60 mph acceleration times in
less than 10 seconds and a top speed of
124 mph. Look for this direct-injee-
tion diesel to be on U.S. roads in small
numbers within 18 months.

Earlier this year, Toyota displayed
an experimental 2-stroke, 6-cylinder
inline engine of 3-liter displacement
that will be developed in both gasoline
and diesel versions. Toyota engineers
promize extremely clean exhaust,
and -.}uieL operation for the 5-2 type
diesel engine. The 2-stroke is also a di-
rect-injection arrangement.

Trucks

Unlike the automobile, it is boom time
in the light truck diesel field where

LK




DIESELS ARE BACK!

sales of pickups, vans and sport/uti-
lity vehicles have been on an upward
spiral for the past two years. This
year, insiders expect to see even more

vision is straining to meet demand for
its turbocharged 5.8-liter Cummins-
supplied inline Six. Turbocharging
gives the Cummins more power to

liter diesel V8 that is rated 145
horsepower at 3600 rpm and 225 Ib.-
ft. of torque at 1900 rpm. It's not as
strong as the much larger Ford diesel

gains. Here, Ford, Chevro-
let and Dodge are the major

VB. GM insiders admit that
a bigger diesel engine is

competitors. Muscular die- |
sels in the 5.9- to 7.3-liter
size dominate the scene.
They power vehicles that
are used for recreation
(great for trailer towin
where high torque at al
speeds is a necessity), per-
sonal transportation, con-
struction and farming.
Ford has the largest en-
gine, a 7.3-liter V8 supplied
by Navistar. It is no coinei-
dence that Ford is also the | —

Intake

Cormpreasion

needed, but it will be sever-
al years before the new 6.5-
liter V8 is available to the
public. Meanwhile, buyers
of GMC Suburbans who opt
for the diesel can arrange
with their dealer to have
the engine turbocharged
by Gale Banks Engineering
(see "Super Suburban,”
page 104, Aug. "89),
Emission laws will play a
big part in the future of die-
sel engines. Already, Cali-

Exhauat

biggest diesel seller in this
market. Buyers of the Ford

Direct-injection diesel cycle relles on high temperature of
compressed alr to lgnite fuel injected Inte cylinder.

fornia's emission standards
have forced the engine out

diesel pay $1200 more than —
the price of its biggest gasoline en-
gine, but that seems no deterrent to
sales thus far.

Dodge is a latecomer to the pickup
diesel field, but the Chrysler truck di-

compete with the Ford even though
it's a liter smaller in displacement.
Chevrolet and GMC sit right in the
middle of this light truock diesel line-
up. The GM divisions both offer a 6.2-

2

T - o

.

Detroit’s Big Three all offer diesel power for their pickups and
Suburbans |clockwise from top left]: GMC Suburban, Ford F-350,
Dodge Ram D-350, Cummins 5.9L 6-cylinder turbodiesel for the

Dodge, GM 6.2L V8 diesel and Chevy’s K1500.

&4

of showrooms, and federal
laws covering all of the states are ex-
pected to become just as stringent.
The way things look, there may be
many more diesel converts joining the
ranks of the hardeore enthusiasts, P
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OWNERS REPORT

NISSAN aoox

Does everything it's supposed to—and more.
BY MICHAEL

[SSAN HIT a grand
1 home run with
riginal 1 1

240 in 1970, And did
with the current 300Z X, The
tot |:-”_,
ng the
sal BpoOris
The original 2404

re 1"|]"1 A

machine.
WHS -J]l||'|l:

aler pad
and for jus

quent incarnations of its Z-
car drifted away from the
focused intent of the 2402,
holding more appeal for Diseo Dans
than real sports ear enthusiasts. The
newest 300ZX, in both 2-seater and
2+2 versions, definitely gets the car
back with the program.

For 1990, the 300ZX delivers even
more, The promised twin-turbo, in-
tercooled version has come on stream
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LAMM,; PM Photos by

Nlissan rethinks the Z-car with slick styfing from bumper to bumper.

and fulfilled early expectations of 300
horsepower from a beefed version of
the normally au-:piratmi. 222-horse, 3-
liter, 4-valve V6.

If all this sounds inviting, it's no
surprise that the 300ZX has been a
runaway seller since it first hit the
showrooms. And, according to our

'II{; _ __.__ 1

T

B (wners Report survey, most
1 owners went wild when they
first laid eyes on this latest
rendition. Three-quarters
told us they bought the car
for its ghead of every-
thing else, and 82.6 percent
said styling is what they still
like best about the 3004X.
Next comes handling at 52.1
percent and then perform-
ance at 36.9 percent. L.m]Lh-
ly a quarter had owned Z-
cars before, and all previous
owners agreed that this is far
and away the best £ ever,
Rated just about as high
was the Z's dependability
and workmanship. Of our survey
group, 82.5 percent reported no me-
chanical problems of any sort. People
mentioned owning earlier Z-cars for
nine, 10, 12 years with nary a prob-
lem. That, plus conscientious, caring
dealers, kept them coming back.
Even price received a share of

L]




praise—a rare event in these days of
sticker doubletake. Many owners felt
their average out-the-door cost,
229 011, made the 300ZX a great val-
ue for the price. Several pointed out
savings of $3000 over the standard
Corvette coupe, and 34000 to $13,000
over the Porsche 944 52. One attor-
ney deseribed the 300ZX as a “poor
man's $28." (Only 0.8 percent of our
respondents had purchased 300X
Turbos, mostly because we surveyed
early buyvers, before Turbos became
widely available, )

Un standards of performance, han-
dling, braking and gheer driving fun
and excitement, owners enthusiasti-

cally put the 3002X in a league with
L!n world's best, regardless of price.
Many spontaneously mentioned that
the new 300ZX is a head turner and
ego booster, A physician mentioned

a

'\\

A better sports car value would be hard to find. Normally aspirated Vb Is good for 222 hp,
while gear shifter and control ergonomics are rated tops.

that he felt like a celebrity every time
he got behind the wheel,

Most owners, too, were up on the
high-tech details of their new Z-cars.
Several commented on the antilock
brakes, even noting the aluminum eal-

ipers with opposed pistons. Others
touched on the steering-control bene-
fits of Nissan's multiple orifices in the
hydraulie boost eircuitry that make
response quick and accurate at the
gsame time. Most conventional power

SUMMARY OF 1990 NISSAN 3002X OWNERS REPORTS*
miﬁld gallon: e IExtTr:i Hn ; E2.6% Comf unl o Y k1
5 or etyling art apinion: vErage f
Wu peedpn'irlnmitrm Handling 62.1 Front Seats Poor 28
In town 18.1 Performance 36.9 Excellent TL%  Number of vehicles owned:
On the high u.:;r 28 Power 25.4 Good 5.1 car only 15.6%
With automatic $-speed trans Comfort 20.3 Average 24 Twocars .7
Im bowm 18.0 Riding qualities 208 Poor 0.4 Three cars 1.0
(n the highway £2.9  Specific Iﬂlllk!l: Rear seats (2+2 only): Four ar mors esrs 10.4
Transmission chosen: Poor rear vision 13.4% Eseellant T.6% Would you buy 8 30ZX again
Automatic 4-speed 5O 6% Noises and ruttles 12.9 Good 127 next time?
Mianun) G-speed 4.4 Nocom, ks 12.4 Average 40,4 Yes 70, 0%
Series chosen: Air itioner saps power 8.1 FPoor 0.4 Maybe 8.1
Standurd J00ZX GS BE,E% Alr conditioner 7.2 Had any mechanical l:rwth‘."m g No 20
4 Li] s
i T W 2l 175 Wouldyou buy a different Nissan
lace coupe B6.8%  No 20.8% What type of trouble? pesincs nat et e
2+2 cou 33,9 Batter rear vision 8.1  Electrical 16.6% ﬁ’&’ ST
urngtr:iu chosen: Betiter steres valus 6.9 Wheel lhgnnw:ll 14.0 Y" w7
sound gystem 55.6% Fewer noises and rattles 6.5 Power windo 8.3 -
Pesrlglow paint 5.1 Add tili-wheel option 5.6 Didyou uplirumumlﬂ Pﬂﬁﬂﬂlﬂﬂ“ﬂ'-
Leather up 414  How much did you pay? No 100, 0% T3.0%
Why did you choose the 3MZX? Average m&uu Yes 0.0 Fmb 246
Loved the styling T5.8%  Range $24, 500 Dealer repairs satisfactory? 24
Performance 30.0 W p Opinion: Yes 74.2% ﬁﬁ ﬂhtrlhlﬁun of owners:
Past experience with Z-cara 27.1 Excellent HLT®R No .7 nder 26 years 12.0%
i 15.0 Good 179 Dealer service opinion: 30-49 years 63.1
Price B3 Average 0.4 Excellent 46.1%  Bl-plus 88
* Percentages might nol agial 100 percent due Lo reunding or an insuMelent amount of date
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steering systems suffer from dead-
ness in quick maneuvers and others
feel overboosted—twin problems
thut Nissan has apparently solved.

A number of owners wished out
loud that they'd waited for the twin
turbocharged 300ZX Turbo, not that
the normally aspirated, 24-valve, 222-
hp V6 lacks punch. Another group
complained mildly that the 16-in. Mi-
chelin XGT-V tires are expensive to
replace. Wheel alignment seems
slightly more delicate and harder to
maintain with the new Z’s complicat-
ed front- and rear-suspension sys-
tems. In fact, 11.6 percent of our
respondents reported needing re-
alignments soon after delivery.

Cars in our survey were just about
equally divided between the manual
G-speed transmission and the 4-speed
antomatiec. Fuel mileage was
almost identical for both: 18 mpg in
town and 23 on the highway.

Most buyers (85.8 percent) ordered
the optional Bose stereo, and while
most liked it, a minority felt that
sound quality wasn't up to the $700
price tag. If they had it to do again,
they'd go for a less-expensive system,.

Another area of complaint centered
on rear vision. Blind spots caused by
the bulky headrests and C-pillars
were mentioned by 13.4 percent of
our respondents. Likewise, a few
grumbled about noises and rattles in-
gide the cockpit, and 8.1 percent vited
anoticeable drop in acceleration when
the air-conditioner compressor
kicked in. Others suggested adding
body side moldings to the clean body
flanks to prevent parking dings.

In both the sport coupe and 242,
the two front bucket seats took top
marks, with 97.2 percent of our own-
ers rating front comfort good to excel-
lent. Ergonomics—the placement of
gauges, pedals and controls—needed
no improvement in anyone's book.,
Beveral drivers commented on the
eozy feeling that comes from being
close to the faired dash with its up-
front controls. Rear seats in the 2+2,
however, might be a tad too cozy.
Here, 79.8 percent rated comfort av-
erage to poor. Overall, thoagh, the
comfort pleased a resounding 99.6
percent, which means the rear seats
weren't that important anyway.

According to the vast majority of
those surveyed, the significant attri-
butes of any successful sports car
—fun, fleetness of foot, sleekness of
styling and an all-around even tem-
per—abound in the 300ZX. Nearly 80
percent said they'd grab this car again
next time around. That's an unusually
high figure for a ear of this type and
configuration. It means that the
300ZX does everything it's supposed
to, plus a little more. ™
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New J00ZX takes a step back from its former Disco Dan crulser Image to return toltsroots asa
hard-charging, all-around performing sports car. Turbo version s a match for standard

Corvette and Porsche 944 52,

EDITORS REPORT

T'S BEEN AWHILE since we've

felt the nead to slip on the old driv-
ing gloves before folding ourselves
into a Nissan ZX. There simply was
no reason to. Late-model ZXs, big in
size, with curb weight bordering on
the ponderous, were devoid of the
visceral inputs that quickened our
pulse and tempted us to push our de-
mands of the car to hero levels. And,
to be bluntly hones!, ZX styling of the
past three or four years was more to
the liking of the gold-chain cruiser set
than ours.

The 1930 300ZX changes all that.
No guestion the car's a looker. A point
soundly brought home in normally
jaded midiown Manhaitan when a
couple of pedestrians crossing the
gsireet stared and walked into the side
ofacab.

In the cockpit, the ergonomics rate
very high. The dash layout |s very
clean with simple analog gauges
—white numerals on a black back-
ground—just the way we like them,
Nissan managed to put just about ev-
ery control function short of the sound
system al the driver's fingertips, and
they did it without nine stalks growing
out of the steering column.

Clutch pedal pressure is very light.
We didn't find this a drawback, but
one staffer complained that the pedal
was foo easy and he had trouble
modulating a precise release. Gear
shifting is an exercise in pure enjoy-
ment with very short, precise throws,
In fact, the shift mechanism is one of

A Balanced Temperament

the best-feeling transmission con-
trols in any car, anywhere.

The 300ZX begs to be driven very
fast, thanks to its stiff chassis and
excellent suspension. Our biggest
complaint concerns a degree ol
numbness in dead-ahead steering. It
lacks real high-speed, centar-of-the-
lane accuracy. We've found this to be
a characteristic of many Japanase
cars in their effort to insulate the
driver from road-harshness feed-
back. Overall, it's a minor flaw in an
otherwise precise and very forgiving
machine. Forgiving, that is, unless
you get a little heavy-footed on wet
pavement. A slick city streetis notthe
Z's favorite element. We found out as
even moderate amounts of throttle an
wert strests fishtailed the rear end.

In the dry, the 300ZX's road man-
ners are near impossible to fault. Qur
test car was a normally aspirated
5-speed model, and truthfully, we
would have liked more power, The
chassis and suspension work so well
that the car doesn't feel its speed.
This is one machine you can drive
really fast while keeping all the blood
flowing through your knuckles, The
standard Z is no slug by any means,
but it takes boost to make Nissan's
V6 competitive with the standard
Corvette's VB and the 844 52,

The real beauty of the 300ZX,
though, is its balanced temperament.
It does so many things so well. And
with a $27,300 price taqg, il's a per-
formance bargain, too.—CHiff Gromer
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Emerson Fittipaldi's 1989 Indy 500-winning Penske PC 18.
Exclusive tires: Goodyear Eagle racing radials.

The 199} Chevrolel Beretta Indy 500 Pace Car,
Exclusive tires: Goodyear Eagle "Gatorback” street radials.



E A G L E S.

The best-known racing event in the
world runs exclusively on the besi-
selling performance tires in the world:
Goodyear Eagles.

On race day, more
than a quarter of a
million people will
be in attendance at
the 74th running of
the Indianapolis 500. A}Earf.'l.r

“contact patch.” Where

And for the last an Eagle demonstrares
its superionry.

eighteen years, the
winning car at the world's best-known
racing event raced to victory on the world's
most successful racing tires. Designed,
engineered and made by Goodyear.

This year will be no different.

All 33 cars, including the Penske Chevy
20 of 19892 winner Emerson Fittipaldi, will
be on Goodyear Eagle racing radials.

The 130 mph, V&-powered, Chevrolet
Beretta Indy Pace Car, will also be on
Goodyear Eagle radials.

But in this case, they will be V speed-
rated Goodyear Eagle "Gatorback” high-
performance street radials. From the
best-selling line of performance tires
in the world.

So once again, every single team at the
world's number one racing event, the Indy
500, has chosen to use Goodyear Eagles,

And only Goodyear Eagles,

NP = GoonjVeam
The best tires in the world have

Goodyear written all over them.
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TECH

ART

In the search for truth about art history, scientific
sleuthing is answering questions that centuries of
scholarship have not been able to solve.

BY DAVID W. FREEMAN

thing momentous has been hap-

pening in Rome. There, at the
Pope's behest, a small team of [talian
eonservators has been restoring what
is arguably the preatest masterpiece
of the Renaissance, Michelangelo's
vast fresco spanning the ceiling of the
Sistine Chapel,

By the time their task is completed
in 1992, chief restorer Gianluigi Cola-
lueei and his assistants will have spent
more than 12 years ridding the spec-
tacular 130 x 45-ft. painting of five
centuries of accumulated dust, candle
soot, mineral deposits and varnishes.
But already their work has oecasioned
a startling revision of certain long-
held ideas about Michelangelo: Far
from dark and foreboding, the 16th-
eentury master's palette was burst-
ing with vibrant hues.

In their work, carried out on a tiny
platform atop 70 fi. of canvas-draped
seaffolding, the restorers rely on nat-
ural sponges, natural-fiber brushes,
deionized, distilled water and a gentle
solvent of sodium and ammonium car-
bonates. But not all their tools are so
humble. Facilitating the restoration
are a host of scientific techniques,
ranging from low-power microscopy
and infrared spectrometry to ultravi-
olet fluoreseence, liquid chromatogra-
phy and photogrammetric mapping.

Who painted what
These and other sophisticated tech-
niqques have enabled the Sistine team
to do what was, until recently, all but
impossible—to peer beneath layers of
grimy paint to wlentify the pigments
and binding oils used by Michelange-
lo, sothey can be left intact, while lat-
er touchups are cleaned away.

This application of high-tech tools
to art conservation is not unique. The
Sistine restoration is emblematic of a

FDR THE PAST decade, some-

0

worldwide shift toward high-tech so-
lutions to questions of art conserva-
tion, scholarship and even forgery
detection. Since the 1950s, the num-
ber of seientific techniques used has
grown markedly, and the conserva-
tion departments of leading mu-
seums, once reserved for tweedy
academics, have opened their doorsto
seientists. Only a decade ago, the Na-
tional Gallery of Art in Washington,
D.C., had but a single staff scientist
—and he labored at a laboratory in an-
other state. Now the museum has a
full-time scientific staff of seven, and
the staff is growing. And at museums
around the world, eollaboration be-
tween traditional conservators and
srientists is increasingly the norm
rather than the exception.

The past few years have been
marked by numerous examples of
how science can bring about startling
revizions in scholarly opinion:

B [n 1986, computer scientists using
digital image-processing techniques
discovered a previously hidden
strand of pearls around the neck of the
"Mona Lisa," as well as additional
mountain scenery. Someone, perhaps
Leonardo da Vinei himself, clearly
painted over the necklace. Remark-
ably, the work was done without di-
rect access to the painting. All that
wis needed was a high-resolution
photograph.

B In 1977, Ross Merrill and other
conservators at the Cleveland Muse-
um of Art discovered that a painting
attributed to the 16th-century artist
Matthias Grunewald was actually a
modern forgery. The fake, for which
the museum had paid more than §1
million, was found out through mod-
ern pigment analysis,

B A 15th-century mapsuggesting the
Vikings reached North America long
before Columbus, branded a forgery

by one leading expert, was deemed
authentic in 1985 after being studied
with 4 technique known ias proton-in-
duced X-ray emission. In this proce
dure, a evelotron bombards a sample
with protons. The expert maintained
that titanium in pigments on the map
confirmed that the map was of recent
origin, since titanium dioxide pig-
ment was not invented until this
century, However, analysis of 150
separate points on the map showed
that titanium was present in such
small quantities that it could not have
been in the pigments,

B Antibodies developed at the Na-
tional Gallery, and the National In-
stitutes of Health, in Bethesda,
Maryland, help reveal whether a pic-
ture was painted with egg tempera or
oile—erueial information for conser-
vators choosing what solvents to
cleanit with.

POPULAR MECHAMNICS & [LIMNE 1990
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Perhaps the best illustration of the
versatility of scientific techniques is
the recent restoration At the National
(allery of Giovanni Bellini's “The
Feast of the Gods,”

The puinting, which portrays pods,
poddesses and satyrs enjoyving a for-
est bacchanal, had long puzzled ex-
perts. Though completed and signed
by Belliniin 1514, the picture was
known Lo have been repainted by Ti-

tian sometime within the succeeding

15 vears, most likely in 15249, But why
Titian had been allowed to paint over
a picture by Bellini, considered by
many of his contemporaries as the
greatest pamter of his day, was an ab-

aolute mystery, David Bull, head of

painting conservation at the museum,
set put to solve the puzzle almost five
VEArs Ago,

Bull's first step was to remove more
than 190 vears of grime and vellowed

POPULAR MECHANICS ® i

A new light dawns on the Sistine Ceiling [top), a3 a corservator plans operatiorns on a photo
grammetric computer map. Before and after shots of the head of Eve [above | show how bad-
Iy the frescoes had deteriorated over the centuries.



Three paintings in one: Underlying the present version of “The Feast of the Gods” |above)

was not only the
{abowve right ) tied to Dosso Dossi by the

varnish and serutinize the painting
from top to bottom, First, high-power
sterecscopic microscopy was used,
then X-ray radiography. In the latter
procedure, which is similar to the fa-
miliar medical radiography, X-rays
passing through the ﬁlcture expose a
photographie film. Many pigments,
especially the widely used lead white,
block X-rays. Consequently, the X-
ray photograph provides a detailed
image of paint patterns not only on
the uppermost layer of paint, but also
on all underlying lavers.

Three layers deep
The resulting radiograph revealed
the painting as completed by Bellini in
1514, prior to Titian's repainting. But
the radiograph also revealed some-
thing entirely unexpected: a cluster of
buildings on a hill surrounded by
trees. Significantly, the paint used to
render these buildings lay above the
original Bellini, but below the paint of
Titian. This strongly suggested that
“The Feast of the Gods" had actually
been repainted not onee, but twice.
But by whom? Oddly, the brush-
strokes of the cluster of buildings re-
sembled neither Bellini nor Titian.
Bull began to suspect a third painter.
To investigate his hypothesis, de-
tailed gigmem analysis was neces-
sary. Several different types of
pigment analysis are now in use. One
of the simplest is to remove a tiny

12 FUATIENGAL GALLERY DF ART PHOTOS P ILLLSTRATICN BY RO CARICSS

expected original by Bellini (top right]. but an intermediate overpainting
infrared reflectography technique shown below.
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sample of paint, then examine the
microscopic crystals of pigment.
Alternatively, various forms of spec-
troseopy and duﬁmtugraphy can be
used to identify the p1g¥hent s precise
chemical composition. This technique
is pnrtu:ulnrly effective at uncovering
for eries. Because conservators of-

w the precise years when par-
t:n:u]ar pigments came into use, they
can judge authenticity.

In the case of “The Feast of the
Gods," Bull removed from the picture
paint samples smaller than the period
at the end of this sentence. These
were embedded in polyester resin,
turned on edge and viewed with a 200-
power microscope. These samples
gave Bull a sense of the layer-by-layer
application of paint—first by Bellini,
then the second painter, then Titian,

But for more useful evidence, Bull
went on to infrared imaging.

In this proeedure, a beam of infra-
red light is beamed at the picture, and
the reflected light is photographed
with a special high-resolution, [R-
sensitive camera called a vidieon,
Like X-ray radiography, IR reflecto-
graphy enables scientists to peer in-
side a painting. But whereas X-rays
go all the way through and show
lavers, one atop the other, IR light
shows only those layers lyving just be-
low the surface,

Curiously, the IR light revealed
that the foliage added in the first re-
painting was identical to that found in
another painting owned by Alfonso
D'Este, Duke of Ferrara, the man
who eommissioned “The Feast of the
Gods,” This other painting was by
Dassi, the Duke’s court painter.

To Bull, all the pieces of the jigsaw
puzzle now fell into place. Bellini com-
pleted the painting in 1514, Soon
thereafter, D'Este had Dossi repaint
half of the canvas, perhaps to match
other paintings by Dossi already on
the walls. Then, in 1529, Dossi's rath-
er crude efforts were almost com-
pletely obliterated by the brush of
Titian, giving the painting its final
form. Precisely why Dossi was asked
to repaint the Bellini remains a mys-
tery. Maybe someday a document will
turn up that sheds light on this issue.
But after four years of restoration and
alittle detective work by Bull, most of
the questions that have shadowed
“The Feast of the Gods" have finally

been answered. ™
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MADE IN THE SHADE

A shady retreat for hot afternoons.

HE FIRST SUMMER after we

moved into our present home, my
wife, Evelyn, and I discovered that on
hot, sunny days, we would roast if we
tried to sit out on our deck early in the
day. We were at the merey of the sun
from early morning until about 3§ pm
when the shadow from our house {i-
nally provided shade. Even our table
umbrella did hittle to help,

Color photo: Humphidey Sutton

Php:q:l._l'dhl'. Crate Herrick

Dutdoor furrdture: Winsiom Ould oo
".l':‘.1'.I|I-_'.| Giroup from Fortunolf, Westbuny, WY

It didn’t take us long to decide that
we needed some shelter from the sun
if we were to continue enjoying the
summeyr weather, and a gazeho
seemed the ideal answer.

We designed our gazebo to provide
shade, but also to allow for plenty of
air circulation. The key is its louvered
roof. It allows air to circalate while
providing shade and keeps you dry in

a light rain. The roof consists of

afters notehed to seat 1 % 6-in, pres-
stre-treated slats pitehed down 10
and spaced ¥ in. apart. Each slat

POPULAR MECHAMNICS » JLIMNE | 990

ovierlaps the one below it to allow rain
runoff,

We wanted the |.:.'1r.1-|.r-r';4- be durau-
ble and maintenanee free, so we built
it with pressure-treated lumber and
clear, rot-resistant cedar, and we
used galvanized hardware through-
out.

While its construction may seem
complex, if you've done some carpen
trry belore, you should be able to han-
dle the project without much trouble,

One of the best things about the
design is that it's adaptable to your
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tazte, For instance, the eress-hatehed
cedar floor ean be run straight across
the deck, if you frame the floor ae-
cordingly. You could substitute pres-
sure-treated deck planks for the cedar
floor boards, and you could cut the
post support brackets from pressure-
treated lumber, too,

You'll notieé in the photo and draw-
ings here that we built the gazebo on
sloping ground. Its deck is elevated
above grade, and the empty space be-
low has been boxed in with pressure-
treated lumber, If you build it on

GAZEBO

1111027 HIGH X 11107 50UARE

2. 1g*
4.318°
[TYPICAL
18 SPACES|

3147

JOURNAL

sloping ground, you eould substituie
ready-maie, pressure-treated lattice
for the solid lumber, or you could
make your own lattice. You don't
need to alter the design significantly
to build it in on level ground, just ad-
just the lengths of the posts to suit
your yvard.

Finally, your shop need not be ter-
ribly well equipped to build your gaze-
bo. We did the majority of cutting
with a radial-arm saw, but the project
can be built just as well using a cireu-
lar saw. '

1
52-114"

A
dorp—f ot 5 322 ON CENTER

— |14* [TYPICAL) 5=
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i

e LEDGER.
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X !
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HANDRAIL ASSEMBLY

—29-114" LONG

Getting Started
Determine where you want to put the
gazebo and mark the location of one
corner by driving a batter board into
the ground nearby, but not right on
the spot. A batter board is an assem-
bly that supports the layout strings.
Each leg iz sharpened so0 it can be
driven into the ground (see the site
plan on the next page). Drive a heavy
staple or a nail into the batter board's
eross support and tie a string to it,
The batter boards don’t mark the
exact location of the gazebo's corner,

S-3047
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but stand away from it to allow you
room to dig, The intersection of the
layout strings marks the outside faces
of the corner posts.

The strings also mark the top of the
gazeho's deck. Our gazebo's deck is
positioned so it's a 5-in. step down
from the patioadjacent toit. If you po-
sition the gazebo on level ground, you
might place the deck so it is a T%-in.
step up from ground level,

If wou like the look of an elevated
gazebo, there's no reason why you

couldn’t place it two or three steps

JOURNAL

above level ground. Each of the steps
ghould be the same height, and be
sure to include a sturdy pair of hand-
rails if you decide on such a design,
Using a tape measure, mark out
one side of the gazebo and drive the
second batter board. Stretch the
string to the second batter board and
slide a line level over the string. Ad-
just the string to bring it level. Mark
out the other three sides of the
in the same manner, adjusting b
sight the position of the batter boards

to gel them reasonably square to one.

another, Measure diagonally across
the strings to check the layout for
sguare. Adjust the position of the
strings on the crosspieces as neces-
sary to achieve a square shape. To
mark the gazebo's perimeter, use a
flat spade and carve into the turf
about 4 in. outside of the strings.
Temporarily remove a string to wheel
away the dirt and dig up the turf in-
side the perimeter.

Next, mark the location of the cor-
ner posts. You can mark the center of
each post location with a stake, or, as

v, Ay =
T » e L] ﬁ-‘
X ]

¥ =
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L
SECTIOM €-C

SLAT MEASURING JIG
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A XK 1-112 X 2"
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we did, pound a short piece of 4 x 4
into the ground to make a square im-

ression. Streteh strings from the
our corners to locate the center and
mark the central pier.

Dig the postholes and the central
pier with a posthole digger. Each 10-
in.-dia. hole is about 36 in. deep witha
few inches of gravel thrown into the
bottom. (This was below the frost line
in our area.) Pour the concrete foot-
ings 2 ft. deep and 1 ft. below ground
level. Cover each hole with a piece of
plywood to slow the conerete’s drying
and increase its hardness. This also
stops dirt from falling in the hole.

Setting the posts on footings, rath-
er than into wet concrete, allows you
to position the posts to bring them
square to one another. Making the
posts square to one another (and the
same height at the header) is impor-
tant. If the posts are out of square, or
different heights, it will be difficult to
get the rafters to fit properly.

Posts And Joists

—

Crosscut the four headers to their ex-
act length on the radial-arm saw or
with a circular saw. Then, with the
saw set at 457, miter their ends. Do
not crosscut the corner posts, but po-
.sition them oversized on the footings
and brace them up with a pair of
2 x 3s. Reattach the strings to the
batter boards and position the posts
using the strings as guides. The
strings should just graze the outside
of the posts,

Measure up from the strings and,
marking the two outside faces of one
post, indicate the Lmsiliun of the head-
er. To extend the header marks to the
other three pusts, place alevel ona 14-
ft.-long 1 x 4, and use it as a straight-
edge to mark the adjacent posts.
Double-check the header height by
measuring up from the strings. Final-
ly, mark where the strings cross the
posts to mark the top face of the deck.

Take down a pair of posts, crosscut
them to length and cut the rabbet for
the header with a dado blade in the ra-
dial-arm saw. Or, make the cut with

multiple rasﬂea using a eireular saw
and chisel out the waste between the
saw kerfs. Bore bolt holes to attach
the header, test fit the header, re-
move it and stand up the two posts.
Line up the posts with the string and
bolt the header in place. Repeat this
for the opposite pair of posts and in-
stall the remaining two headers.

Cut to length the fascia boards, that
hide the posts, and bolt them to the
posts. The top edge of the top fascia
board should be flush with the ga-
zebo's deck. Make a final check for
squareness among the posts and ad-
just as necessary. Backfill the post-

oles and tamp down the dirt.

Next, crosscut the ledgers. Rip
downa2 x 2 (1% x 1%) out of some
serap lumber and clamp it to the top of
the faseia to help you position the led-
ger. Butt the ledger under the 2 = 2
and nail it to the fascia.

Now, stand up the intermediate
ﬁmls in their holez and plumb them.

ark for the rabbet where they meet
the header and mark for a dado where
they meet the ledger. Crosscut, rab-
bet and dado the posts. Stand them
up, check for plumb and bolt them in
Bac:e, Backfill and tamp their holes.

sing a handsaw, cut the bevel on the
putside of the header miters to clear a
space for the “bird's mouth” noteh
near the end of the rafters.

Nail on the rest of the fascia boards
to suit the height of your deck. Back-
fill against the fascia boards and tamp
down the soil. Because the faseia is
several boards deep on our gazebo,
we nailed vertical support pieces on
the backs of the fascia midway be-
tween the corner and intermediate
posts, This helps keep the front of the
fascia boards even. You can omit the
vertical supports if the fascia is only
one or two boards high.

Install one long Noor joist and two
short 2 x 8 floor joists using joist
hangers nailed to the centers of the in-
termediate posts. These joists divide
the deck into four quadrants, and we
refer to them as deck spacers. Their
tops are flush with the cedar decking.
[ maie a concrete form from serap
plywood and centered it under the in-
tersection of the floor joists directly
above the central pier. I shoveled con-
crete into the form so it mounded up
under and around the bottom of the
intersecting joists,

Complete the floor frame by nailing
ledgers to the long and short joists.
Nail the remaining joists in place us-
ing joist hangers. Mark around the
ledgers for 164 in. on center joist
spacing, then nail the joists in place.

Decking

rl

Measure and cut the deck boards
oversize then lay them over the joists,
Mark across their edge, using a
square and a sharp pencil, even with
the inside edge of the fascia, Cut them
g0 they fit snugly against the fascia
and the deck spacer floor joists. It
helps to use a fine-toothed saw blade
while doing this cutting, otherwise
the deck boards will have a slightly
ragped edge, caused by splintering.

Noteh out those boards that fit
around the posts. Face nail the deck
boards at every joist with a pair of 16d
spiral-shank deck nails. Predrill the
nail holes near the ends of the boards
to prevent splitting them, and leave
about a Yi-in. space between boards.
Apply two coats of water sealer to the
completed deck.

After the sealer has dried, protect
the deck from falling pieces of lumber,
during roof framing by covering it
with pieces of plywood or a folded-up

tarp.
Roof Framing

[ ]

|

Begin the roof eonstruction by mak-
ing the octagon ridge block. Asshown
in the drawing on page 75, the ridge
block is built up from six layers of 2 x
10s glued together with waterproof
resorcinol glue.

There are a number of ways Lo
make the ridge block, and the way
that you make it depends on how you
like to work and the type of equip-
ment you own, The most accurate
way is to glue up the layers and then
cut the glued-up assembly on the

b
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bandsaw or radial-arm saw. Howev-
er, you can cul each laver individually
or in pairs and simply glue and nail the
pieces together. The 2 x 10 that forms
the block's top laver has its front
edges beveled at 45", The block's bot-
tom is sealed with a piece of Ye-in.-
thick marine plywood.

In order to test fit the rafters, the
ridge block must be positioned as it
will be when the roof is finighed. Todo
this, build a support as shown in the
drawing on page 74. First, cut the
short 4 x 4 post and nail the octagon
support to it. Place the octagon rdge
block in the support and drive several
nails through the support into the
ridge block. Drive in the nails so that
enough of their heads are showing to
pull them out later.

Span across the headers witha 2
8. Nail the 2 = 8 to the headers and
dropa plumb line down from the 2 = 8
to find the center of the razebo. Mark
the center on the plank. Position the
short post o it's centered on the ga-
zebo and nail from under the 2 x Sinto
the bottom of the post. Brace the
short post up with a piece of 2 % 2and
support it from underneath with a
long4 * 4 post toenailed to the bottom
ofthe 2 x 8,

Cut to shape the four 2 x 6 corner
rafters, and the eight 1 % 4 nailer
boards, based on the rafter patterns
on page 74, Use a heavy cardboard
pattern to trace the steps in the nailer
boards. The rafter and the nailer
boards are nailed together and form
the corner rafter assembly.

Test fitting a rafter assembly is not
i job yvou can undertake alone. Aside
from pushing the ridge block out of
aligmment, the eorner rafter assem-
bly iz just unwieldy and is best han-
dled by two people. You may find
when fitting the roof components to-
gether that they might not go togeth-
er exactly as you had planned. Notch
or shim them as necessary to get the
pieces to fit.

Counterbore a hole for a ¥-in.-dia.
* fi-in. lagbolt near the top of each
rafter. Next, attach the rafter assem-
bly to the ridge block with a lagbaolt
and fender washer below the bolt
head, When the lagbolts are tight-
ened, fill the holes with clear silicone
caulk. Repeat the process to attach
the rafters to the tops of the eorner
posts, Remove the supports holding
up the ridge block.

Cut out the intermediate rafters
based on the rafter plans, again using
a template to trace the steps, Test fit
each using a straight piece of lumber
to line up its steps with the steps in

the corner rafter assembly.

Note in the drawing that the inter-
mediate and short rafters are placed
below the corner rafter assembly to
accommaodate the roof slats.

The short rafters are made from 2
% 4s. Their top edges are compound
beveled to meet the corner rafter as-
sembly. Cut out four corner rafters
with the bevel in one direction and
four with the bevel facing opposite.

Bolt the intermediate rafters to the
ridge block and the header as was
done with the corner rafters. Nail the
short rafters to the corner rafter as-
gembly. Check that the short rafters
are parallel to the intermediate
rafter, adjust them as necessary, and
nail them to the corner rafter assem-
bly and header,

Roof Siats

We measured and cut the roof slats in
batches (for each roof facet) before
nailing them in place. To do this, usea
pair of slat-measuring jigs (one is
shown on page 75). The jigs (a left-
and a righthand pair) are clamped to
each corner rafter, and a tape is
stretched from the tip of one jig to the
tip of the other. This measures the
outside lower corners of each slat.

Cut the compound angle on the end
of each slat (shown on page 75), and
Lest fit the slats against the corner
rafter assembly. You may have to
trim the slats and notch out some
steps with a handsaw and chisel to get
the slats to fit. Starting at the bottom,
uttach each slat to the rafter with a
pair of galvanized Bd, spiral-shank
nails driven into predrilled holes, Use
two nails per rafter location.

Caulk along the edge of the top roof
glats and along the edge where the
slats meet the corner rafter assembly.
Crosseut and miter the cedar trim
boards. Predrill the nail holes near
their ends to prevent splitting the
slats and nail them to the ends of the
rafters with 8d galvanized finish nails.
Finish the roof and faseia with two
couts of water sealer—on top and un-
derneath.

Railing Construction

Crosseut the handrails and aprons to
fit between their respective posts,
and eut an apron groove in the bottom
of each handrail using dado blades in
the radial-arm saw or a straight bit in
arouter. With a router and %h-in.-rad.
rounding-over bit, cut a decorative
profile on the railings’ top edges.

Rip and erosscut the balusters so
they have one beveled end, Using res-
oreinol glue and elamps, fasten the top
apron to the handrail. Space the bal-
usters as shown, and attach them to
their a#wnns with a pair of 6d galva-
nizged finish nails driven into each
apron. Butt a framing square against
each baluster to square it to the
apron, and be sure the beveled end is
at the bottom and facing the outside of
the railing. Attachall but the first and
last balusters to the aprons.

The remaining balusters are
serewed to the corner and intermedi-
ate posts, and the handrail assembly
is attached to them. Clamp the balus-
ters to the posts 1% in. from the posts'
front. Bore and countersink pilot
holes through the balusters for 3-in.
galvanized drywall screws.

Hang the handrail assembly on the
balusters, and bore one countersunk
pilot hole through the top apron into
the end balusters and bore two coun-
tersunk holes through the bottom
apron. Fasten the handrail assembly
to the balusters with 2-in. galvanized
drywall serews.

Make a template of the arched post
support brackets. Trace the pattern
on a piece of 2 % 6 clear cedar and cut
out the brackets using a sabre saw.
Sand out the saw marks, Use a %-in.-
rad. rounding-over hit in the router to
round the brackets’ edges, or simply
soften the edges with sandpaper.

Hold the brackets against the posts
or bore their pilot holes with the
brackets held upright on a work-
bench. Either way, bore a pair of /-
in.-dia. pilot holes in each bracket.
Counter 4 "/ -in. hole on top of
that. Using lagbolts and washers, at-
tach the brackets to the posts. ™
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NEW EQUIPMENT

PAINT
SPRAYERS

BY ROY BERENDSOHN, _
Assistant Home & Shop Editor

'S UNLI]{ELY as it sounds,

there are many homeowners
whao dread the return of warm weath-
er. It's not just their hay fever that
brings about this anxiety, it's the fact
that they'll have to paint their house,
or pay someone to paint it. Either can
be unpleasant.,

JOURNAL

The two paint sprayers shown here
are designed to be considerably faster
than manual painting while eliminat-
ing the trouble and expense of using a
compressor. Both are airless applica-
tors and propel the paint with an oil-
pressure diaphragm pump. The
homeowner model, AL-1200 (left),
costs about $350, and is really a paint
applicator in that it sprays and rolls
paint. The AL2305 (right) is designed
for contractors, and sprays paints and
stains. It costs about ;

The AL-1200 weighs 30 pounds and

wered by a ¥e-hp motor. Its poly-
ethylene plastic tank holds 1.75 gal-
lons of paint. It comes with both a
sprayer and a 9-in. roller with a 20-in.-
long handle. The tungsten-carbide-
tipped sprayer is adjustable to deliver
a pattern from 3 in, to 10 in. in diame-
ter. It can pump 1 quart of paint a min-
ute to the spray tip or roller.

It comes standard with a 15-ft.-long
hose, and an accessory 25-ft. hose is
available, as is a swivel connection
that eliminates hose twisting and
kinking.

To use the sprayer, fill the hnpper
with paint or stain, prime the &
and spray or roll the paint. When
vou're done, pour out any remaining
paint. Remove the sprayer or roller
and pump out remaining paint. Rinse
out the h-::-p];])er with the sprayer or
roller attached. Flush out the hose
and attachments until the water or
paint thinner runs clear,

Contractor’s model

The ALZ305 is operated in basically
the same manner as the AL-1200, but
two important features set it apart.

First, its Ya-hp motor is enclosed
and fan cooled for continuous use.

Second, its pressure control is on
the oil-reservoir side and not on the
paint hopper side, Excess pressure
cireulates oil, not paint, as with the
AL-1200. Thus, it avoids the compo-
nent wear caused by circulating paint
pigments which, especially in latex,
can be quite abrasive.

The contractor model weighs 44
?ounds and pumps Yajm at a slightly

ter rate of ' gallon per minute.

The hopper is eliminated because it
fumpa paint out of a 5-gallon bucket.

t comes with a 25-ft.-long hose,

The contractor model is also
available with a vertical —
or horizontal stand,
without wheels, as -~
Model ALZ300 and
ALZ2301, respectively.
Each costs about $500. |

The AL-1200 is sold §
at home centers, and
the AL2305 is sold at &
larger paint supply
centers. For more in- !

formation, write " ;:';_13.
to  Campbell F. .J
Hausfeld, 100 13":
Production Dr., /
Harrison, OH

45080, ™

REVIEW/

NEW TRIM
CARPENTRY
BOOK/TAPE

HIS NEW BOOK and video on
installing trim fills a need for in-
formation left unattended for many
yvears, We've all seen books and vid-
eos on building furniture, finishing,
carving and even lathe work. But
there's been relatively little informa-
tion produced on fitting door and win-
dow trim, baseboard, crown molding,
and installing doors and windows,
The book adroitly covers these sub-
jeets and treats the reader to a gener-
al discussion of making raised panels,
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wainscoting and moldings; finishing
and painting trim; and using power
and }Izuand tools in trim work. The
briskly paced tape covers how to mi-
ter deor and window trim, how to mi-
ter and cope crown molding, and the
tricks that are necessary to tightly fit
trimpieces together.

Author Craig Savage is obviously a
trim carpenter of wide experience and
his emphasis, throughout, is on how
to trlm quml;l;l‘.r and neatly around
bulges in drywall, sloppy door casings
or out-of-square windows. This
makes the combination more than just
a treatise, but a realistie gpuide to han-
dling some of the toughest jobs in car-

pentry.

The book/videotape costs $42.456
postpaid from the Taunton Press
Publishers, Main St., Newtown, CT
06470, 5]
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NO MatterﬁWho

ToCutlt.

.

The minute you take the driver's seat of the new Cub Cadet
Riding Mower you feel the confidence that comes from a stable,
low center of gravity.
Mo other riding mower is built as ruggedly as this Cub Cadet.
The cast-iron front axle can take the bumps. Yet, with extra large
- 12"x 5" frant tires, you almost float across your lawn!

Mowing around trees and shrubs is no problem with this
Rider’s tight 15" turning radius. You don't even need to shift
gears in a sharp turn. Just press the pedal down part way

and the "Continuously Variable Transmission" (CVT)
eases you through the turn smoothly,
What's more, with a headlight, you can finish mow-
ing even if you get a late
start. 50 dawn through

dusk, no matter who
does the mowing, Cub a‘b M

Cadet's the way to cut it. _

P B T60S730

Tough Riders ForYour Little Corner Of The World. ERRR
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ATIN
CEILING

BY JOSEPH JAMES
PM lllustrations by
George Retseck

0 YOU remember where you

first saw a pressed-tin ceiling?
Perhaps it was at the corner drug
store, ice cream parlor, bank, town
hall or even in your grandmother's
kitchen. At one time, tin ceilings
seemed to be everywhere, addin
aty]emdgmcemanWmofﬁmerE
can architecture. And then, just as
quickly, they disappeared, falling vie-
tim to rapidly changing styles and
tastes.

Well, if you'd like to recapture the
style of a more innocent time, we're
glad to report that tin ceilings are
back. And best of all, you can easily
install one in your own home by fol-
lowing our step-by-step instructions
and illustrations.

Case history
Tin ceilings were first introduced in
the late 1 as a quick and inexpen-

give way to cover up old, damaged
plaster ceilings. They were also very
durable, and water and fire resistant.
Tin ceilings reached a of popular-
ity between 1895 an lglﬁ.ﬁut, by
the end of the 1920s, their popularity
started to wane. And by the late "30s,
tin-ceiling production slowly ground

53

to a halt. However, by the late 1970s,
ressed-tin ceilings were once again
Ea::k in style—after nearly 40 years.
Today's product is known as a
pressed-metal ceiling because it isn't
made of tin, but of 28-gauge steel. A
ceiling comes in panels, typically
measuring2 x Z2ft. 2 x4ft. and2 x B
ft. Panels are offered in dozens of
styles, that have strikingly different
(Pleass furn fo page 82)

1 Hold a furring strip and length of cor-
nice molding agalnst the celling to be sure
the furring is wide encugh to provide nall-
ing suppart for the cornice strip.

< ———

Nk, o

& Fasten | x 3 furring strips around the
room’s perimeter with 2-in.-long |or long-
er) drywall screws. Be sure to drive the
screws Into solid framing above celling.

80
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IS YOUR CAR DYING
OF NATURAL CAUSES?

Engine friction is a natural occurrence that tears away at your engine

You've seen the price of new
cars..they go up every year! Cars get
fMimsier...prices get higher..it never
seems to end. There are lots of
reasons to keep that nice car of yours
on the road as long as possible.

Car sales are down and Tufoll sales
are up. People are smart..they're
taking the economical way out and
what could be easier than Tufoil. Just
add Tuofoil to the crankcase. You
don’t have to shake the container or
add an engine flush. Just pour it in
and drive away.

Your throttle will get silky
smooth...acceleration will improve,
One customer said his car "takes off
like a scared rabbit!”

Tufoil works wonders for all known
engine oils. It's actually slipperier
than Tefllon (according to a famous
U.S. Government laboratory).

You'll get astonishingly fast starts on
cold mornings with both diesels and
gas engines. The Canadian govern-
ment tested Tufoil at it's cold regions
lab. They showed faster cranking and
significant fuel savings with Tufoil.

What about additives that claim to be
a one-time treatment that will last the
life of an engine? Well, I've been fol-
lowing the scientific literature on
lubrication for a very long time. As
far as I know, there isn't a shred of
scientific evidence for such a claim.
So don't believe it!

s — ————— — e
L

r - S —
FREE ... Products based on TUFOI
gallon order. Valués range from $3.08 o $9.95.

l instruments

(n|

lubsicant

I FAEE brochures . ..

l O 30 Questions/Answers about TUFOIL

O “Fun with Superconductors"—we're leading that field |

too!

TR e e elry MR-

technology. Check
ona with each order ol 2 bottles or & quarl. Ehlnlt!i:un:h'

O TUFOIL Gun-Coat — Super rust inhibited, asmooth aclion
O TUFOIL Compu-Lube — Low viscasity for computer |

mechanisms
O TUFOIL Lightning Grease — Easily sheared grease for
TUFOIL Lubit-8 — General purpose, household uul

use Jirloil

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

Stay in tune with youwr car!

Engines last longer with Tufoil. Our
1976 476 T-Bird is now at 190,000
miles and purring.

A bunch of customers’ cars have now
passed 250,000 miles,

Several months ago, a nice man I'd
never seen before walked into my of-
fice, big smile on his face, sat down
and said, "Would you believe 340,000
miles on a Tufoil e?" Hewent on
to rave about how well his engine has
been running all these years. 1
couldn't get a word in edgewise.

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using

Tufoil - WOW!

A customer lrom Vermont added 109%
Tufoil to his sticky mechanical trans-
mission, called in and said he couldn't
believe it..."Shifting is like slicing but-
ter mow!” he said.

SAAB owners are writing lefters
praising Tufoil in their "NINES"
magazine. They report spectacular
improvements in their engines and
transmissions!

Don't forget! Tufoil is the result of

over 15 years of research and develop-

ment. The U.S. government has

awarded us 6 patents so far...s0 have

Germany, England, France and
da.

1-800-922-0075.
{in New Jersey, call 201-825-8110.)

Fluoramics, Inc. mve
18 Industrial Avenue
Mahwah, NJ 07430

iy chack or money onder for § _____ s enclossd.

| 'O ONEBoz botte. .. reat one car for
$14.25 (plus $.50 shipping and
handling). See money back

= guarmnisg. Eﬂm_”““’nu_m O Vian
O TWO 8 oz. bottles . . . ireat two cars Card Mo.
for $25.00 (plus $4.00 shipping Exp. Date
I gnd handling) SAVE $5.00
Phona Mo
I O OME Quan botihs . . . treal 4 cars
for $34.85 (plus $4.00 shipplng ™™ =
lfﬂhl.l'ﬂ"] Addrasy JP S (o HIT ]
0 OME GALLON . . . traat 16 cars for Ciry
$125.00 (plus $6.00 shipping and T

handling.}

We ship within days!
mmﬂ:mm Canadian Distributor: 1-800-363-7753

_—-J-—-——-——-‘ﬁ_—---------——-——
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3 Compensate for an irregular ceiling by
driving cedar-shingle shims behind the fur-

ring. Check the furring for fatness with a
long stralghtedge or taut string.

looks, to suit virtually everyone's
taste, Various sizes and styles of cor-
nice moldings come in 4-ft. lengths
and add a nice finishing touch to the
room. It's interesting to note that
many of today’s manufacturers are
using the original power presses and
die patterns that produced the first
generation of tin ceilings.
Pressed-metal ceilings cost about
$2 per sq. ft., which is a pretty good
deal for a piece of America's past.
The ceiling we installed is made by
Shanker Industries, Box 3116, Secau-
cus, NJ 07096, The 2 x 4-ft. panels
(model No. 209) feature a 6-1n.-sq.
multiple pattern. And, we chose a2Ve-
in.-high cornice (No. 803) for trim.
Installation requires only standard
hand tools and a good pair of tin snips.
However, there’s one point that can't
be overemphasized. These panels
have razor-sharp edges, especially
after they are cut. For this reason,
always wear work gloves when han-
dling the panels or cornice moldings.
dg when working overhead, wear

E}"E gﬂggles

& (Install short cross furring to support the
panel ends (every 4 ft. on this job). If there's
no framing above celling In this area, then
use hollow-wall screw anchors.

Ceilin ration
The ﬁrm;gsg:-.;s?t: fasten 1 x 3 furring
strips around the perimeter of the
room. Be sure to check that the fur-
ring is wide enough to provide nailing
support for the cornice (Fig. 1). If the
furring is too narrow, simply bring it
away from the wall, as needed, and
fasten it in place. We attached the fur-
ring with 2-in. drywall serews driven
with a cordless dn]lmmver (Fig. 2).
However, you could nail up the fur-
ring, as well.

ext, lay out the positions of the
rest of the furring strips by starting in
the center of the ceiling and working
out, every 12 in. on center, toward ei-
ther side wall. Be sure to orient the
furring strips so they run perpendicu-
lar to the ceiling joists. If the ceiling is
uneven, shim the furring with cedar
shingle& (Fig. 3). You can use a long
straightedge or stretch adry line over
the strips to check that the furring is
straight. The strips do not have to be
perfectly aligned because the metal
panels will cover up minor alignment
problems. As long as each strip is no

5 Before installing the metal ceiling pan-
els, protect the back surfaces with an oll-
based primer coat. Let the back coat dry,
then paint finished surface, if desired.,

more than % in. higher or lower than
the others, you should be all right.

Also, install cross furring every 4
ft. on center to provide nailing sup-
port at the ends of the 4-ft.-long metal
panels (Fig. 4). Be sure to lay out the
cross furring starting at the ceiling's
center and working out to the walls,

The ceiling panels come unpainted
with a protective coat of polyurethane
vamjsﬁ on the finished (down-facing)
surface. However, the panel's back
surface is bare and untreated. As ad-
ditional protection against rust, it's
wise to apply an oil-based primer coat
to the baflf side of each panel (Fig. 5).
If you decide to paint the finished sur-
face—though it isn't necessary if you
like the shiny-metal look—apply two
coats of an oil-based paint before the
installation. It's much easier to paint
the panels when they are flat on the
floor than when they're installed.
Then, touch up spots and nailheads
once the job is complete.

When working with 2 x 4-ft. or2 x
G-ft. panels, it's advisable to have

{Please turn to page 85)

)

& nrm n:h r.luuratlve l:mae—nead niail
through the center of a ralsed button.
Space the nalls 12 In. apart. Drive the nalls
carefully to avoid damaging the panel.

T At the panel edges that will be covered
up with the cornice molding
the panel with Ve-in. wire nalls. Note that

| the nail is beside the button, not throughit. |

strips, secure

8 The 2B8-gauge metal panels are cut easily
with a sharp pair of tin snips. Just be sure to

wear heavy work gloves since the panel
eﬂge:ire extremely sharp.

az
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SUPERVISED
SECURITY

By (@) sAFE HOUSE

s" Get Superior Home Protection Plus Easy
Wireless Installation and Expandability

This electronic SAFE HOUSE system is supervised. lts remote

—— = s sensors automatically self-test and report 1o the control center every
Protects Windows and Guards Doors one hundred minutes. The center indicates tampering, previously
opened doors and windows, even low batteries—you'll be aware of
: - troubles before they can compromise your security.
“ﬁ*u . | Big Selection of Security Accessories
S Wireless operation makes it easy to add entry and fire sensors

where you need them, even to an outbuilding up to 150 feet away.

You can also connect an external siren, strobe light or phone dialer.
. Basic system including one entry sensor is only $219.95. Now's the

Uses Wireless Sensors time to add superior supervised security to your home.

CREATING NEW STANDARDS Radlo Ihack
RELABLE QUALTY_ v 0 pROMPT SERVCE_T00 s AmERICA’'S

i &lz&.ﬁﬁg m&aﬁ“ﬁm:::ﬁgg TECHNOLOGY
1821—MN whal we sell—| sroRE [

Prices apply al participating Aado Shack stores and dealers
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$ Where celling panel corners meet, four
sheets of metal overlap. Because of this In-
creased thickness, it's necessary to drill a
Ya-in.-dla. pilot hole for a cone-head nail.

someone lrlillﬂ you hold the panels in

place for ng. The ceiling panels
come with special 1-in.-long cone-
head nails. Use these decorative nails
inthe center of the Ea.neia on overlap-
pmﬁdgen and wherever else they

Cei panel installation
Sec:rﬁ th e panel edges that l:"ﬂl ll:e
cov y overlap panels or y
the cornice molding ﬁ-.

in. wire nails. Note that the panela
have emall raised bumps, or buttons,
in the pattern.

When hammering the cone-head
nails, drive them directly through the
center of the buttons (Fig. 6). When
nailing the panel edges, drive Y-in.
wire nails off to one side of the buttons
(Fig. 7). Use this technique g0 the
wire nails don't interfere with the
overlapping panels and cone-head

nails that secure them

Stuﬁf' in the center of the ceiling,
install full-size panels the length and
then the width of the room. en it

comes time to cut a panel, simply flip

1 | it over, mark the

cutline with a
pencil and make
the cut with tin
snips (Fig. B).
Keep in mind
that this job will
g0 much
tter if you are
using a decent
pair of snips that
are properly
sharpened. If
your snips are old
and dull, either
have them sharp-
ened or buy a
new pair. As you
progress, there
will be seams
where the cor-
ners of four pan-
els will overlap
(Fig. 9). To make
it easier to drive a cone-head nail
through all four sheets of metal, first
drill a ¥-in.-dia. pilot hole.

Cornice mldlng-—
the crowning touch
Cornice molding is installed where

the ceiling meets the walls. The size of
the cornice de s on the size of the
room and height of the ceiling. Typi-
cally, a high ceilingina room will
accommodate wider moldings. Since
this installation was in a small room
with standard 8-ft.-high ceilings, we
decided on a cornice that projects
from the wall only 2% in. Cornices
with projections up to 9% in. are com-

monly available, ick look at Fig-
ure 10 shows the tionship of the
cornice to the metal ceiling panels and

g strips.
Like the eeilins panels, the 4-ft.-
long cornice moldings are fastened

10 This lliustration shows the relationship between celling pan-
els, furring strips and cornice molding. Note how the concealed
panel edges are fastened In place with wire nalls.

with cone-head nails. However, since
the nails driven up into the furring
strips are at a slight angle and must
pass through a metal ceiling panel,
too, it's best to first drill pilot holes
through the panels, but not through
the furring strip (Fig. 11). Be sure to
leave enough solid wood so the nail
will hold securely onee driven. Drive
the nails through the buttons in the
cornice (Fig. 12). Note how our cor-
nice buttons line up with the
mﬂing-ﬂﬁnel buttons. Try to do the
same when you are layin tﬁ}gut your
cornice molding and keep
as you nail up the cornice to ensure a
%ufessmn -looking installation.
g0, we found that it wasn't neces-
sary to nail the cornice to the wall.
The nails in the ceiling provided suffi-
cient to hold the cornice flat
to the wall. Continue toinstall the cor-
{Please turn to page 36)

11 To make It easler to nall up cornice
moldings, first drill a Ye-In.-dla. pllot hole.
Be sure that the bit goes through both the
molding plece and the celling panel.

12 Fasten cornice with cone-head nalls
driven through buttons into furring. For a

Job, be sure cornice
buttons line up with celling-panel buttons.

13 Asaguide for cornices, use a
level to mark a level line across the surface
of the wall. Hold the level against bottom

edge of cornice that’s Installed.
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Quality products that really work.

Easy Off Paint Siripper is sasy on you, but tough on
old finishes. It remaves layer after layer of paint and
dlear finishes in one applicalion. Easy Off is ready to
usa right from the resealable big mouth pall. There is
no unpheasant odor and dean up s
easy with soap and walsr,
Send for your free

guide and ge! professional
Bips on refinishing projects.
/FREE GUIDE
| Mail coupon to: Kiean-Strip Guide, Dept. PMGA
I P.0. Box 1879, Memphis, TN 38101
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14 Transfer the cornice malding profile
onto the mating molding with a compass
scriber. A strip of masking tape on the
moiding makes the pencil line easier to see.

nice around the room overlapping the
ends by about 4 in.

At an inside corner, run one cornice
piece square into the corner. Then,
using a coping cut technique, trim the
second piece on the adjacent wall to
fit. Here's an easy way to cope a per-
fect ingide corner: First, place a strip
of wide masking tape across the end of
a piece of serap molding. Hold the
scrap molding in the corner and use a
simple compass or seribing tool to
transfer the profile of the nailed-in-
place cornice to the scrap piece (Fig.
14). Next, cut along the pencil line and
test fit the coped cut (Figs. 15and 16).
You may have to make a few minor
trim cuts or do a small amount of filing
to make the parts fit together. Onece
the coped cut fits perfectly, use this
scrap piece as a template to mark a
]er;gl.h of ummm for installation.

itting cornice molding to an out-
side corner is clearly the toughest
Bnrt of a metal ceiling installation.
t again, there's a procedure that,
along with a little patience, will pro-
duce perfect joints. Since most cor-

15 Execute the coped cut on the waste
side of the line with a pair of tin snips or avi-
ation snips. Use the front half of the cutting
Jaws to maneuver along the curved line.

ners—outside and inside—aren't

gquare (90°), you must first
det.ermme the angle of the outside
corner using a sliding bevel square.
Place the square up to the corner,

tighten the wingnut and then meas-
ure the angle of the with a pro-
tractor. Next, dm e this angle by

two and, using a protractor, set the
bevel square to this angle.

Now, place a strip of masking L:Ee
on the neiling running out from
corner. Hold the bevel square against
the wall with its blade aligned
ly with the outside corner. Mark a
pencil line along the blade and onto
the tape (Fig. 17). This line repre-
sents the point where the two mold-
ings will meet.

old E.‘ senntlt]un of scrap molding
against the wall in its proper position
and so it extends past the line on the
ceiling. Mark the molding's bottom
edge where it touches the outside cor-
ner of the wall and itz top edge where
it intersects the line (Fig. 18). Now
draw a line connecting the two marks
across the face of the cornice and

17 Bisect the angle of the outside cormner
and marik |t on the celling with a pencil and
sliding bevel square. A strip of masking

tape shows the pencil line dearly.

18 Hold length of cornice molding In
place so that It extends past the line on the
celling. Then, mark where the molding
meets the line and the outside cormer.

(LY
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1& 5lide the cornice molding In place to
check the fit of the inside corner joint.
Some minor trimming with the snips Is of-
ten needed to obtain a perfect fit.

make this angled cut with tin snips.
Repeat this procedure for the oppo-

site mating length of molding using a ’
piece of scrap. i

Next, hold the two pieces together
at the corner to check the joint. At
this point, the two won't fit together "
very well. It's difficult to get a perfect
fit because the surface of the cornice is
g0 uneven that cutting a straight line
is difficult. However, it's simply a
cage of trimming and fitting until they hermoumin
do. It may take several attempts, but ) et e g
with a little patience and a keen eye
you should be able to get the two parts
to fit together tightly. Once you're
satisfied with the fit, transfer the end
cuts to the cornice molding pieces and
make the cuts. Be sure to cut and in-
stall the cornice pieces so their but-

gtamini | hermogrip®Glue Gun

FREE #5

tons line up with the ceiling buttons with curchase ~
once all the pieces are nmleg in place. 4
Nail up the two outside-corner mold- Name Age
ing pieces and check the fit once Address |
EE-a.m If the moldings are to be paint- 4

fill the joint line with caulking. If City State
the molding is to be left unpainted, file 7i Phane |
t.].':E]Olnt fora perfect fit l[ g.19). M P 3 x

Its simple. Just purchase any of the highly

2R versatile and easy to use Cordless Screwdrvers y’

or the Cordless Power Ratchet. Fill in the infor-
~ mation re:i;msted above and send it in together _
with the UPC code from the side of the package .

as well as your dated sales receipt Please include ——
$1.00 for and handling.

Your Glue Gun will then be mailed directly
to you. So don't let those jobs at home wait any
longer when Black & Decker can help you get it
all together right now.
Cardless Screwdriver (¥'s 018, 9018402, 5019, 9034, 5038 903802)
or Cordless Power Ratchet (#050:02). Lirnied to one redemgption
per household Pleasa allow B weeks to receive your Glue Gun, Offer
expires July B, 1930, Send to: Black & Decker Glue-Gun Offer PO, Box
407 Maple Plain MN 55348
19 The final step to forming a perfect out- ©1990 Black & Decker (US) Inc. (3]
slde corner Is to file the |olnt smooth and

flat. You'll need various small flles including '. m&m-

round, triangular and flat types. | \ 4
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TOOL TEST

NEW
PLUNGE
ROUTER

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

FGRTERaEﬁELE recently intro-
duced a versatile plunge router
that should prove of interest to ama-
teur and professional woodworkers
alike.

What impressed me most was the
way it's guickly and easily locked and
unlocked during plunging. Its locking
lever is conveniently located near the
left grip and can be moved without
moving your hand far from the grip.
Push the router down and hold it in

lace by flipping the lever, Move the
ever back and the springs enclosed in
the two posts push the router back up,

A unique design, the router's
plunge base can be bought separately,
80 you can convert most Porter-Cable
or Rockwell routers with 3.5-in.-dia.
motor housings, Bosch models 1601-
1606 and Black & Decker model 2720,
to plunge routers, while saving the

The Model 593 is versatile and well made. Its base (inset| can be bought separately.

cost of a new router.

The router has infinitely adjustable
2.5-in. plunge capacity, and features a
depth seale and a 6-position depth-
stop turret with three fixed and three
adjustable settings.

The 11.5-pound router has a rea-
sonably powerful 1.5-hp, 10-amp
motor that effortlessly drives V- and
Y-in. shank bits. I did a variety of
edge and gurface routing with it and
was quite satisfied with its comfort-

1 Pivot the lever down to lock the router in
plunge position. Lever's locatlon near han-
die makes for smooth and safe use.

2 With the lever pivoted down, molding bit
Is locked below subbase. The router can now
be used for standard edge shaping.

& The ﬁ-pm;itiun turret and the adjustable
rod control the depth of cut. The turret has
three fixed and three adjustable stops.

sl A .
5 The router uses a standard Porter-Cable
subbase, edge guide [not shown| and 2-

plece template guide, being installed.

able feel, weight and balance.

It comes with Yi-in, and Y&-in, cal-
lets which I think grip better than
slip-in reducer sleeves. Additional
accessories include edge guides, a
template guide kit and a clear subbase
for big diameter bits.

The Model 693 costs about $280 and
the plunge base, $120, at hardware
stores and industrial suppliers. Write
to Porter-Cable Corp., P.0. Box
2468, Jackson, TN 38302-2468. M

3 Atthe end of a plunge cut, the lever ks pi-
voted up, and the router s switched off after
the bit is safely retracted.

& A pair of wrenches and a-in.- and Ve-in.-
dia. spiit collets come with router. A ¥-In.-
dia. collet is sold as an accessory.
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BEL CREATES A LEGEND

BEL LEGEND 3
Mlodel 96k
Actual Sue

Revolutionary New 3 Band
Radar Detection

BEL- TRONICS, the pioneer of 3 band technology,
infroduces LEGEND 3: a new radar detector offering
unsurpassed detection range for X, K., and Ka band radar.

LEGEND 3's revolutionary performance is achieved
through a patented design called FMT® (Fundamental

e Mixer Technology). FMT® redefines how a detector pro-
FMT" 2 Unequaled Sensitivity cesses X, K, and Ka band radar. With FMT®, LEGEND 3
provides a level of sensitivity never before achieved.

To duplicate LEGEMD 35 X, K. and Ka sensitivity ] l‘_E{"EHD 3 also hr.':akﬁ new j_-.T.H.!_IJI'IIJ in terms of
levels, existing technology would reguire three separate selectivity. An ad 2d signal processing technique known
radar detectors, each specifically designed 1o receive only as RSV*® (Radar Signal Verification) automatically eliminates
one radar frequency Intermediate Frequency (IF) interference — the most com-
mon source of false alerts, With RSV®, LEGEND 3 sets a
" N - new standard for selectivity.
. i Unmatched in sensitivity and selectivity, LEGEND 3
reflects a commitment (o detail, quality and innovative
ex thinking. And LEGEND 3's refined and convenient features
O MO T e i make it unlike any radar detector ever designed
Currend fudas dreiecinr desigms use 5 II o muxitnum senwitiaty, LEGEND Rcvnlulmnﬂr}- 3 band pe rl'nnn:_mi:_c is available lﬂdﬂ}'
Basmmonic of the fundamemiul mivei detere X, K. and Ko band radar for $379.95. And backed h!' a3 year limited war ranty. To
1 delect K and Ka band radar. This  wsing a fendamental miver resposse order or for the name of a dealer near vou, call toll-free:
EHIL :ii-].-ih‘ neduces SEnsitiviry an for cach of these radar fregeencio I"E{“}'MI _]ml I_'Sh I_ﬂm_lw__‘wd_ ':_‘Hi.tuljll - E .-

thigse imilar fiegeenog

Join RADAR and protect rhit Lo use a radar detector.
For more informatson call | 5472,

*Hsgmerml (rademmrk of BEL THONH X LIMITED

BEL-TRONICS LIMITED
The Intelligent Choice
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HAND TOOLS

HAND
PLANE
HERITAGE

Your hand plane’s
history is nearly as old as
woodworking itself.

BY ROB STEVENSON

ITHA WORKSHOP full of

power tools that weren't con-
ceived before the turn of this century,
it's easy to view the ordinary hand
plane as a venerable example of
woodworking tradition. After all, it's
probably been around for a few hun-
dred years.

The fact is, actual planes have sur-
vived from first-century A.D. Rome.
And, although no earlier planes have
been discovered, the pre-Roman
Greeks did have a word for plane—
rhykane—indicating that this tool
was known and used then. Because
the even earlier Egyptians have left
no evidence of the hand plane, it
seems reasonable to assume that this
most commonplace tool of today was
invented sometime between the
Egyptians and the Greeks, and boasts
a roughly 3000-year history.

Exactly how it came about is an-
other question. While the bas-
ic plane appearstobe _ &
nothing more thana ¢35
wide chisel held firmly =%
in place for controlled sur- G,
facing operations, some have
suggested that it evolved from an-
other, but more primitive, wood-sur-
facing tool—the adze. The early adze
was unlike the models that we’re fa-
miliar with today. It had a separate
cutter that was held in place by a
wedge. By adding wood in front of and
behind the eutting edge, something
resembling a plane appeared. The
blocks of wood around the cutter act-
ed as a kind of jig that limited and con-
trolled the depth of cut.

There was, though, another tool
common to the period that has all but
disappeared from the workshops of
today called the seratch stock. This
tool was used to cut moldings and had
anarrow, profiled cutter that seraped
the wood to the desired shape. The
cutter was secured to a block of wood
or stock that acted as a handle for
guiding the cutter along the wood.

=
L=

JOURNAL

Because the earliest surviving planes
had narrow cutters and almost all
were molding planes, it seems possi-
ble that the very first planes evolved
directly from the serateh stock. As
the tool developed, the plane body
and cutter were made wider and
straighter for handling flat surfaces.

The early Roman planes had bodies
either entirely of wood, or wood with
an iron sole and side plates riveted jn

lace, The cutter was held in position
a wedge that pressed against a pin
at ran from side to side acrossthe _-
opening. Like our planes today,
the Roman tools were made in
different lengths to suit the job at
hand and many had elongated
holes to serve as handles. The
wedge-and-pin, cutter-securing
system is still used today by some
rs and re a popular design
for shop-built planes.

Surprigingly, the period following
the Roman culture provided little in
terms of physical hand plane evi-
dence. Only a few smoothing planes
made from bone or horn, and one with
a bronze sole, survive from the Dark
Ages (about 476 to 1000 A.D.). And,
the Middle Ages (up to about 1450
A.D.) have left no planes at all. How-
ever, illustrations depicting daily life

a wedge. However, instead of using a
pin to force the wedge against the cut-
ter, it ﬂnﬁ]ujl'eﬂ an alternative meth-
od that became the

standard for most of
the wooden bench 4

ROMAN IRON-SHEATHED
SMOOTHING PLANE

planes later made in North America.

This second method features ta-
pered notehes on both sides of the
blade opening. The wedge slides in
these notches and locks the blade in
place. The notches increase the bear-
ing surface on the wedge and elimi-
nate the weak pin-to-body joint of the
earlier design. The familiar eoffin-
shaped, wooden smoothing plane re-
sulted from a thickening of the sides
necessary to accommodate the wedge
notches.

During the next 200 years, wood-
working underwent an extraordinary
evolution as the fashions of the day

man tools each having a simple cut-
ter secured by a wedge and crosspin.

One of the oldest surviving planes
after the Roman examples comes
from the 1596 shipwreck of a Dutch
vessel. Found in the remains was a
wooden smoothing plane body in ex-
cellent condition. Its most obvious
feature is a horn-shaped handle
mounted on a slightly lowered front
section. This type of front handle re-
mains characteristic of planes made in
Germany today.

Like the Roman tools, this plane

demanded work of increased quality

== and sophistication. To get the

job done, a host of special-
_ized planes were devel-
~ oped for cutting

—

every conceivable molding required.
A typical set of molding p!:ganes might
include a dozen different profiles,
each made in a range of sizes. Plough
planes with interchangeable cutters
were developed for cutting grooves of
various widths. These had adjustable
fences and were sometimes elabo-
rately constructed with exotic wood
and ivory. Rabbet planes in a wide va-

would have had a single cutter held by

riety of styles and sizes were built,

90
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Smoothing plane with horn-shaped handle —
Wooden planes with carved front handies were typical to
Germany, Swit zerland and Scandinavia, and examples of
thistype have survived from the lath century. Lisually lim-
ited to the smaller smoothing and jack planes. similar
designs are still produced today. The
new models often have cutter-
adjustment mechanisms,

Cast-iron smooth plane—In 1870, Stanley offered the
No. 4 smoothing plane that was designed by Leonard
Baily. Featuring the same cutter-adjustment system found
on the transitional models, its cast-iron base provided
greater durability and precision. Stanley produced this

design in 11 sizes ranging fram

et =l 1=ty

Wooden rabbet plane—The open-sided rabbet plans
cuts steps and shoulders, or rebates, on the edges of stock.
Later versions were equigped with spurs for scoring the
wood when planing across the grain, and some modeis
had a skewed cutter for a smoother shearing action. The
single-iron cutter was held in place by a narrow wedge

Block plane— This Stanley No. 9 Y -block plane was firsc
offered in 1873, It had a cutter angle aof 20° with a screw-
feed adjustment mechanism. The cutter was a single iron
placed bevel up in the plane. The sale front was adjustable
for controlling the cutter opening, By 1922, eight versions
of this plane, and another elght with a cutter angle of 129,
were available

Simpile molding plane—5imple wooden molding planes
for shaping hollows and rounds had profiled cutters and
matching plane sales. They were oftén made in sets com-
posed of a range af sizes, Different sizes, along with other
simple profiles such as the quarter round and cove and
bead, could be used in combination o produce
complex moldings,

Circular plane—Until this plane was developed, wood-
wiorkers used an assortment of nonadjustable wooden
campass planes to smooth circular components with a
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1. Open the foldout page
2. Insert this sheet with
1. Front side touching the free page . Fres eng
2. Arrow pointing to the fold

3. Slice the folded edga
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Corebox plane—This Stanley Mo, 57 had a 90° V-shaped
sole and central cutter. It shaped semicircular hollows—
two af which could be used as a pattern for a hollow core
in megal casung. 1?.2.:3& was started in a groowe and, as
the plane was angled from side to side. an accurate half-
round hollow resulted. It was introduced

in 189&

Wood-filled smooth plane—'\&/hile several companies
had offered similar wood-filled. mn._._.n_ﬂn_._.:ﬁ plane designs
since the middle 19th century, the addition of a patented
screw-feed cutter adjustment in 1913 gave this Norris AS a
level of precision appropriate for the most demanding
work. It remains, today, a favorite tool of skilled
woodworkers

Universal combination plane—Claimed (0 be A Plan-
imgg Ml \WWithin lesell,” the Stanley No. 55 represented the
peak of the combination plane’s evolution. With three
adjustable rails, two fences and 96 cutters, this tool did the
Jobof all previous types, and it handled a wider range of
molding profites. The 55 was first offered in 1897

introduced in 1880, had a Mexible metal sole that could be
adjusted for different size darcs and convesx or concave
wiirk

Shoulder plane—The Staniey MNo. 93 was also called a
cabinetmaker's rabbet plane. It featured a low-angle cut-
ter position which facilitated trimming end-grain tenon
shioulders. It was offered m three sizes, from 5% o 7 in.
long. and had a removable front section for working into
corners. It was introducted by Stanley in 1902,

HAND PLANE

HISTORY

hroughout the history of woodwaorking, hand planes have been made in a multitude of

shapes and sizes for handling nearly every conceivable wood-shaping operation. The col-

lection shown represents a small sampling—in roughly chronological order—of the
many planes used over the past 150 years. Although many individuals and companies played
a role in hand plane design and development, the period was eventually dominated by the
Stanley Rule and Level Co. While most of these traditional tools are no longer produced, actual
examples have survived and are a source of enjoyment both to the tool collector and the wood-
worker. They not only provide insight into the technology of the past, but continue to serve an
important function in the woodwaorking shops of today.
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D PLANE

irtually unchanged since its conception in the mid-19th century,

the modern hand plane represents a union of design, crafts-

manship and technology. It answers the need for a tool that is

completely adjustable, capable of precision cutter control,
solid, durable and relatively inexpensive to produce.

The body of the tool is east iron with wooden handles. The frog supports
the blade at the correct angle and is solidly serewed to the base. The frog
can be adjusted forward or back to decrease or increase the cutter mouth
opening. Mounted in the frog is the depth-adjustment control lever, which
is activated via the brass wheel. Riveted to the top frog face is a lateral
adjustment lever for setting the cutter edge parallel to the sole. The cutter
is reinforced by a cap iron that also serves as a chip breaker to reduce
tearout. The lever cap locks the blade in place through a lever-activated
cam and a lever cap screw. A revolutionary design when developed, this
plane quickly gained universal acceptance over its wooden predecessors
and remains today the quintessential tool for handerafting wood.
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and complete sets of hollows and
rounds became common to the wood-
worker’s toolbox. The woodworkers
themselves also became more special-
ized and each group developed planes
to suit their specific needs.

However, it wasn't until about 1760
that a truly i lportant change in the
engineering of the plane occurred.
Before this period, the cutter was a
single metal component tapered
thicker at the cutting edge to increase
rigidity. Now, a second piece of
metal—ealled the cap or back iron—
was secured to the face of the
cutter. This not only stabilized the
cutting edge, but caused each shaving
to break in short, but connected, seg-
ments, reducing tearout in the planed
surface. This also meant that the
blade could be stamped out of thinner
sheet steel making it easier and
cheaper to produce.

During the early 19th century,
three companies in Great Britain in-
dependently developed planes that,
to this day, are considered to be the
finest in the
world. The firms
of Alex Mathie-
son & Sons,
Stewart Spiers
and Thomas Nor- (e
ris made wood- [
filled, metal-

18th-CENTURY
MOLDING PLANE

body planes of traditional design.
Often, these composite plane bodies
were dovetailed together from three
sheets of mild steel with other models
cast in steel or gunmetal. Both types
were filled with two pieces of waood:
one for the front knob and the other
for the rear handle. In 1913, Norris

FRENCH CARPENTER'S
RABBET PLANE = -
[ABOUT 45IN. =)

further improved this design through
a patented screw-feed cutter adjust-
ment that provided precise —
depth and lateral control. /
The invention of the f' .

metal plane, common
to nearly every shop

i
i

16th- (:ENTIJH\" DUTCH
SMOOTHING PLANE

today, was an extended process that
began on this side of the Atlantic
around the mid-1800s. It started with
the development of a metal blade-
securing and adjustment mechanizsm
that was simply fixed to the top of
wooden plane bodies. In principle,
this design is the same as that found
on the modern plane, A lever cap
locked the cutter in place on a cast-
iron bed—called the frop—and an

adjustment wheel con-
trolled the depth
of cut.

These transi-
tional wood/met-
al planes led

wickly to the

evelopment of
today’s cast-iron
body that we
know so well.

In 1869, the
' Stanley Rule

And Level Co. entered the

plane-making business by ac-
quiring the patents held by Leonard
Bailey, one of the chief developers of
the cast-iron plane, and buying the
Bailey, Chaney Co. Bailey was in-
stalled as head of the newly formed
gla.ne department, and, one year later,
tanley's catalog boasted a line of 28
different planes.

Over the next 20

years or so, Stan-

:
Y4

o

ley went on to offer dozens of metal
specialty planes designed to either
replace their wooden counterparts, or
do things no plane had done before.
Where the wheelwright previously

| used several curved-sole wooden

pldnes for smoothing various
= circle ares, a completely ad-
= justable, flexible steel sole
circular plane was now avail-
able. Long-wearing metal
rabbet planes acquired
gcrew-feed adjustment
mechanisms and easy-to-
use fences. Shoulder
planes became more
versatile with removable
fronts for working into corners.
And, the completely adjustable block
plane found its way into woodwork-
ers’ pockets and shop aprons across
the country.

Notable among these efforts was
the development of a series of models
that transformed the ordinary plough

lane into a tool capable of cutting

ollows, rounds, beads, grooves and
simple moldings. This evolution cul-
minated in the elaborate Stanley 45
and 556 planes, While both claimed to
do the jobs of a toolbox full of wooden
planes, their days were numbered al-
most as soon as they were introduced.
The technology that enabled these
tools to be made to a consistent stand-
ard was also beginning to offer the av-
erage woodworker stock machine-cut
moldings at a very attractive and rea-
sonable price.

And, as the 20th century pro-
gressed, many of the other unique and
intriguing designs fell by the wayside
as routers, shapers, jointers and plan-
ers took over many of the heavy, te-
dious chores of woodworking.

Today, the hand plane in all of its
guises continues to play a role in the
workshop. Although many types are
no longer in production, the original
tools are still available through collec-
tors, used tool dealers and can even be
found at vard sales and flea markets,
And, the renewed interest in tradi-
tional ways of working has spurred
manufacturers to offer both repro-
ductions of old designs and new inno-
vations that are sure to carry the
heritage of the hand plane into the

21st century. ™
."'.- e 7 L
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BY STEVE TOTH,
Contributing Editor

Hot Burner

A problem has developed with the |

small, right rear burner on my G.E

built-in cooktop, model No. JP6510- |
C1AD, serial No. VM759501 G. Re- |

gardless of the setting, whether it is
turned to HIGH through WAEM, it con-
tinues to burn only on HIGH and can't
be turned down. As a result, I am un-
able to use the burner. Is this a prob-
lem [ can solve without calling in a
G.E. repairman?
KENT THOMAS
MAGALIA, CA

From all the symptoms you've de-
seribed, it would appear that the infi-
nite heat switch for the right rear
burner needs to be replaced. Possibly,
the switch may have an open bimetal
heater, or the switch contacts may be
welded closed, preventing any tem-
perature control. The heat switch
cannot be repaired and should be re-
placed.

First, purchase a replacement
switch from any G.E. parts or service
center or appliance repair parts store
in your area. The G.E. part number
for the switch is WB21X5217.

Disconnect the electrical power to
the cooktop. Then remouve the control
knob from the bad switch by pulling

it off the switch shaft. Remove the |
small Phillips-head holddown screw |

on the back edge of the chrome con-
trol panel.

Lift up the control panel, slowly
unhooking it at the front from the
locking tabs. Then, turn the control
panel on its side. Next, remove the
two Phillips-head mounting screws

that hold the switch on the control |

panel. Pull the switch free.
Place the new switch alongside the

old switch and remove one wire at a |
| door gasket for your model refngeru-
| tor is no longer available. I suggest
Slip the new switch back into the |

time, Install it on the corresponding
terminal that's on the new switch.

hole in the control panel and install |
the two mounting screws. Push the |
control knob on the switch shaft, then
slip the control panel back in posi-
tion. Check that no wire has become
pinched between the control panel
and the mounting flange. Reinstall
the holddown screw. Connect the
cooktop’s power and test the burner,

| Toreplace bad switch, pull knob off shaft.
| Remowe control panel holddown screw.,

| npmmwmlwm
Broken Bellows

I have a Gibson air conditioner. The
pleated vinyl panels that expand to fit
my bedroom window are broken. 1
have tried to write to Gibson in
Greenville, Michigan, but the letter
was returned as “Expired Forward-
ing.” The air eonditioner works very
well, and I don't want to get rid of it.
Would you know where I can obtain or
arder replacements for the panels?
BETTY COMEN
WALDWICK, MJ

The side panels are still available. To
locate either parts or service for your
air conditioner, call the toll-free Gib-
son consumer information number
at (800} 458-1445. Give them your
postal zip code, and they will give you
the name, address and phone num-
ber of your nearest factory-autho-
rized parts or service center.

Needs Gasket

My Amana refrigerator is 24 vears
old, and the door gasket needs to be
replaced. | am unable to find the gas-
ket or a replacement in New Orleans.
It is model No. BRS15L, serial No.
K2350381, LAURENT CAMES

NEWORLEANS, LA

According to the Amana Co., the

that you fit a universal replacement
magnetic door gasket kit to your re-
frigerator door.

These kits come with four L-

shaped gaskets with factory-sealed |

corners. The magnetic material is
also supplied in a roll. Both the vinyl
gasket material and magnetic mate-
rial can easily be cut to fit the door,
and each kit has instructions.

These kits are amdﬂbk from most
appliance parts distributors. When
ordering the kit, supply the store with
the outside dimension of your old
gasket (it should be about 32 in. x 60
in.), and tell them your gasket has
mounting screws that go through the
gasket into the door frame.

Can’t Find Cooker

We have a Presto electric pressure
cooker made by National Presto In-
dustries, Inc., model No. KEO2AT,
serial No. 3968. The cooker is still
working, and we would like to have
another. We have been unable to find
another one, and we received no an-
swer from Presto. Do they still make
them, or is there any company that
makes one? JAKE PADILLA

LASVEGAS, NV

Presto discontinued making the elec-
tric pressure cooker about 10 years
ago. They still make a rangetop pres-
sure cooker, however. These operate
at 15 pounds of pressure with the
range burner supplying the heat (as
opposed to a built-in heating ele-
ment). Presto still has some parts for
your model cooker like sealing rings,
pressure regulator, cover, handles
and eontrols, but the body assembly
with heating coil is no longer in
stock.

You can contact the company’s
parts department at (715) 839-2121,
andior write National Presto, 3925
N. Hasting Way, Eau Claire, WI
54703, Attn.: Parts Dept. ™

DO YOU HAVE AN APPLIANCE PROEI..EH"‘

opular Hcchunms 224 West h 8.,
New Ywi,N}' 1M1 8. While letters cannod be an-
swered individually, problems of general interest
will be discussed in the column.

PR ILLLISTRATICN BY ED LIPINGK
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Drink. Bathe. Splash. Water
the garden. Do the laundry.
Scrub the dog. Give the lawn a
drink. Fill the pool. There's no
limit to the wonderful things you
can do when you have your own
private water system and no
water bills.

Of course, you know that city water is
no longer cheap and plentiful. But, do
you know that your water bill has only
begun 1o soar? Suddenly, the costs of
maintaining aging city water systems
have become staggering, Water treat-
ment and anti-pollution costs are zoom-
ing. Your city water bills are going up,
up, up!

Worse, the threat of new water short-
ages is forcing hundreds of communi-
ties to impose strict limits on the
amount of water you can use.

Don’t wait. Join the thousands of
homeowners, of all ages, in all 50

states, who have dnlled their own water

well to supplement their expensive city
waler.

With a Hydra-Drill, you can drill your
own water well to 50-100-200 feet
deep. It's as simple o operate as a
power lawn mower. Drill a well exactly
where you want it — even in small
backyards where a big truck-mounted
drill couldn’t possibly go.

Gel the facts, You owe it to yourself 1o
find out about this practical, economi-
cal way to provide good, year "round
water for your home and garden.

For a FREE BROCHURE, call today
TOLL-FREE 1-800-333-7762 or mail
coupon below. Leamn how over 100,000
home water wells have been drilled this

easy, low-cost way since 1962,

YOURS FREE!
# "How To..." booklet
% 33 rpm record

* Complete info & prices

Mail This Coupon
Today!

Learn how
over 100,000
home water &=~ 7

wellshave 1I'Eru':":“.i;

been drilled | | |
this easy,
low-cost way | | |

since 1062, ="
Call Toll-Free

[Msk for Dperator T211)
Or Clip Coupon and Mail Today!
7217 Anderson Road
Dpelika, AL 36802

| Qe e an . |

including the booklet, record and prices.
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© 1800 DesoHock

1-800-333-7762



EQUIPMENT TEST

JOURNAL

MULCHING MOWER

TEXT AND PHOTOS BY STEVEN WILLSON, Home and Shop Editor

FYOU ARE tired of collecting

your grass clippings, then this
mulching mower may be for you, Bo-
lens, the manufacturer, claims that
this 4-hp, manual-start, 22-in., self-
propelled mower has a deck and blade
that were designed to cut the grass
and suspend the elippings in the mow-
ing chamber so they can be recut sev-
eral times, yielding clippings that are
too small to see on your lawn.

We thought this was a pretty bold
claim, so we tested the unit shown
through an entire mowing season, and
must say that the results were very
impressive. On dry, 4-in.-high grass
the mower cut a smooth, uniform sur-
face with no evidence of clippings
left behind. When we attacked 6-
and B-in.-high wet grass, the mow-
er yielded a similar smooth carpet.
The wet grass clippings did, howev-
er, tend to collect on the rear wheels
and peel off, leaving behind some
clumps.

We also tested the mower's mulch-
ing capability on autumn leaves. [t

erformed very well on dry leaves,
ut couldn't pull wet leaves off the

und.
I you'd like to oceasionally collect
the clippings for compesting, optional

collecting bags and discharge chutes
are available. The model No. 8653

mower costs about $530 at Bolens |

dealers. For more informa-
tion, contact Bolens
Corp., 102nd St.
and Ninth Ave., B
Troy, NY 12180. ™

o

Dual control levers are located on right side
of handie. Inside handie engages front-drive
mechanism. Outside handle controls speed.

As deck height adjustment handie is turned,
scale on adjustment linkage moves over cut-

ting helght arrow to indicate change.

Handie has two helght positions and can col-
lapse over mower deck for storage or trans-

D-handle mounted on rear of deck. Just turn
handie, and all four wheels move at once.

Fuel shutoff valve [armow | should be turned

off when mower Is not in operation to keep
fuel in carburetor instead of draining out.

m?-." -;"'

[
f

Engine crankcase oll flll tube is comeniently
located on the top of the engine. Easy-to-
read dipstick ks attached to fill cap.
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ELECTRONICS
{Comtinued from page 32)

ginee 1986, Tovota has used the technol-
ogy in the premium-sound option for se-
lected cars.

Now it seems that Blaupunkt and
Philips seem intent on developing even
more sophisticated multi-antenna sys-
tems for better radio reception. Blau-
punkt, in fact, doesn't even use the term
diversity tuning—preferring to call its
system a product derived from the
phased-array technology used in mobile
radar systems,

Hills, buildings, utility poles and even
other passing vehicles can disrupt line-
of-sight FM waves. But the same FM
signal blocked from the front antenna by
a tall building might be vizible to anoth-
er antenna at the rear of the vehicle.
The difference is simply antenna loca-
tion. Anyone who has ever gotten trash
omn the radio while stalled in traffic, then
moved up just a few inches and received
clear sound, has an idea of the relation-
ship between antenna location and mer-
curial radiowaves,

Although some multi-antenna sys-
tems have used two aerial masts, most
complement the standard fender whip
with a more discrete antenna that is ad-
hered to or etched into the glass of a rear
window or lighting assembly, But the
mere presence of additional antennas on
a car does not alone improve radio re-
ception. What's needed is a way to se-
lect the best signal, whence the term
antenna diversity tuning. Engineers
have devised & variety of ways to
achieve this.

One method is the dual-receiver sys-
tem. Here, there are two receivers
aboard, each with its own antenna. A so-
called comparator mounted elsewhere
in the car monitors the signal quality of
each receiver and routes the better one
to the sound system for amplifieation.

A variation is called scanning diversi-
ty. This type of system usez only one
receiver, equipped with an outboard de-
tector that seans the antennas econstant-
Iy, switching to whichever antenna
provides the best signal at a given mo-
ment. Although scanning diversity sys-
tems can use more than two antennas,
twao is nsually all vou get.

The new Philips PSM (Phase Shift
and Mix) system employs scanning
diversity with two antennas, but uses
electronic sleight-of-hand to make its
two transducers work like four,

According to Philips, its PSM cireuit
adds and subtracts the inputs from the
real antennas to create two additional
virtual or adaptive antennas, More-
over, these electronic antennas operate
directionally, like a multi-element home
rooftop antenna. The usual car mast is
omnidirectional, and therefore prone to

(Ploase turn bo page 105)
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Save $25,000 or more

on your new home.
Be your own huilder.

No experience needed. NRI at-home training in Building Construction
shows you how to build or remodel the home of your dreams.

You can save from
10% up w0 50% on the
cost of your new home by
building it yourself, And
NRI can show you how.
NRI's professional course
in Butlding Construction
teaches you what you need !
to know to be a building  ©
contractor. And you leam
at home in your spare -
time. cr you want 1o
build your own home,
remoded the home you've
got, or start your own contracting business,
NRI can get you started right.

From Site Selection
to Landscaping

By being your own coniractor, you
save at least 10% of the cost of the typical
home right up front. Then, depending on
how much of the job you do yourself, you
can save up to 50%. NRI takes you through
the job from stant to finish in 70 lessons full
of photos and diagrams to make leaming
easy. You begin by leaming how to pick the
best site, leamn to read blueprings, estimate
costs, follow the job through to the
planting of shrubbery and trees,

Learn Pro Secrets
Nothing's left out. You leam the trade
practices and secrets of the pros, Masonry,

carpentry, roofing, painting, even plumbing,

heating and electrical work. You learn what
good work looks like, tip-offs to bad or
sloppy work. How to supervise jobs . _ .
when to bring in specialists. . . trade and
fimancial practices. . . how to keep your job
moving on schedule.

designed especially for NR1. You keep these
plans to build your own home or select from
maore than 50 low-cost opticnal plans.

Includes Regional Seminar

As an exclusive service, graduates
muy participate in an optional owner/
builder seminar. You'll get expert advice
on local building codes and conditions,
meet huilders, learn more about encrgy
efficiency, receive tips on financing,
There'll be demonstrations, insider info
on remadeling, hands-on programs for
real-world practice.

Send for Free

Full-Color Catalog

There's much more to the NRI Building
Construction Course. Send the coupon for
your free catalog describing all lessons,
projects, and opportunities in the building
business. Sec how you can save big money
by building or remodeling your own home,
or eiam big money by building for others.
If coupon has been removed, write to NRI

Schools, 4401 Connecticut Avenue,

#TI E---rﬂ*—- NW, Washington, DC 20008.

r———————h \ H__-_—j
=
! ”m 'If.- } H'Huucnmmmmnnw.l
SCHOOLS [ Bullding Constrsciion
“ 1 Al Conditioning,
I McGrave Hill Continuing ) ) — Rntrigaration, and Hasting I
Education Contor el [ Electrician
4401 Connecticut Avenue, MW l*ﬂ i
Washingtan, DC 20008 . i [ Small Engine Repair I
Wa'll give you tomormow. approvet wader Gl l Applinnce Senacing
1] chack lor gmtais 1 Lesksmithing I
1 Automotive Sencing
O] Compulars and
Name Piease paini) Age Microgrocessons I
] Computer Programming
[0 TWividaa!Audia Ssrvicing |
Address [ Security Electronica
[ Basic Elactronics I
Chy/State /Zip [0 Bookkesping and Accounding

Accradited Mambar National Homa Study GCouncil

1302-060
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HOME:SHOP

HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Gurgling Toilet Tank

I had a Fluidmaster 400-A tank valve

| installed in my toilet recently, and
have sinece noticed a gurgling sound
coming from the toilet. It sounds as if
the vafve is stuck open, allowing wa-
ter to runinto the bowl. The water
level in the bowl doesn't change. Any
ideas? DENNIS WERTHEIMER
WEST ORANGE, NJ

The condition may be the result of a

sediment buildup. Often, sediment

in the plumbing is loosened when the
| new valve ts installed and is carried
by the water stream into a Fluidmas-
ter's valve.

To flush out the deposits, turn off
the toilet's water supply. Unscrew the
valve's cover by pushing down and
turning Ye-turn counterclockwise.
Hold an overturned cup above the
valve and turn on the water supply
again. Flush out valve thoroughly.

Check that an angle adapter has
been installed on the overflow pipe.
Without it, water will be siphoned
| from the tank, down the pipe and into

the bowl. Also, check that the flusher
is properiy aligned over the valve seat
sowater won't leak past it.

If sediment continues to clog the |

PR ILLLETRATION By ED) LIFRGK

valve, you may need an inline water
filter on the house water supply line.

For more information, write to
Fluidmaster, Inc., Customer Service,
1800 Via Burton, P.O. Box 4264,
Anaheim, CA 92803.

Tempered Glass

How ean I cut tempered glass to the
size that I want?

LAWRENCE GARLOCK

MASSILON, OH

You can’t cut tempered glass. Used
as a safety glass, it is 4- to 5-times
stronger than ordinary plate glass of
the same thickness. It cannot be cut or
drilled after tempering. If you try to
cit tempered glass, it will break into
small, cubelike fragments, unlike
plate glass which breaks into large
shards.

Pocket Doors

Can 1 fix sliding pocket doors that
came off the rail without cutting into
the wall to gain access? The hangers
and rollers either come loose, or the
rail becomes loose due to serews fall-
ing off.
M. MARCHESE
NORTHRIDGE, CA

Debris In the water line may cause a Fluldmaster tollet
valve to stick in the open position. Remove the cap and
flush it out. Also check if angle adapter is present.

':t_ jll- )
W el

You may be able to solve the problem
by adjusting the hardware the door
hangs from. If, however, there is a
prui?fam wi.’.;;e the tracks inside the
wall, it may be necessary to open one
side of the wall for access.

If you decide to replace the door,
you'll find good tips in PM's “"How To
Install A Pocket Door,” page 103,
Oct. '86. To adjust and repair an old
door, see the July '83 issue of The Old
House Journal, 435 9th St., Dept. PM,
Brooklyn, NY 11215 (a back issue of |
the OHI costs $3.50 postpaid). '

A Small Plumbing

Noise
Shortly after moving into my 3-year-
old home, I noticed a small plumbing |
noise, Since then, the noise has in-
creased and often occurs after run- |
nini water through faucets or
flushing the toilet. It happens with
both hot and cold water, in the kitchen |
and the bathroom.

The sound is like someone tapping

the water pipes with a hammer.
Help! :
V. SIMPSON |
NEWBURY PARK,CA |

Water hammer could be the culprit. |
This happens when flowing water is |
shut off. The water slams into the |
valve or the end of the plumbing run. |
1;‘:0:.: can install an air cushion to stop |
this.

The water meter may also be to |
blame, since this occurs when the toi-
let is flushed (usually not a cause of |
water hammer), Listen to the meter
while water is flowing from a faucet
to see if it is the noise source. Also,
pipes that are inadeguately secured |
to framing may vibrate against the
framing, causing the noise. |

Ultrasonic Repellers :
We've received many letters from
readers looking for ultrasonic pest
repellers, since we ran our survey on
that subject in the Sept. ‘89 Home-
owners Clinic (page 89). One manu-
facturer is Sonic Technology
Products, Inc., Grass Valley, CA
(800) 247-5548. One of its single
plug-in units costs about $20. ™

DOYOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?

Just quk Norman pbowt if. Send vour guestion o
Homeowners Clinic, Popular Mechanics, 224
West 57tk 8¢, New York, R"}' 10019, While letters
cannol be answered individually, problems of gen -
eral interest will be discussed in the column. For
mare kome - repair and mainienance help, get PM's
Home Care Guide, $5.95 postpaid. Send your or-
derf sl to Popular Mechanics, 1014, Radio Ciéy
Statien, New York, NY 10101
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ELECTRONICS

{Continued from page 108)

pick up and mix in audio ghosts—those
unwanted multipath signals reflected
by buildings or terrain.

The practical result of the PSM
scheme is that the tuner gets input from
four antennas. These are scanned every
one-ten-thousandths of & second, but
only when needed, that is, when signal
quality drops below a predetermined
level. Switching noise, says Philips, is
not audible, All the added electronics
can be accommodated within a standard
DIN chassis, so that the only additional
component to be installed is the second
antenna, preferably glass-mounted,
Philips' front-ends are currently being
manufactured with two antenna inputs.

Blaupunkt also uses four antennas
—but real ones. Moreover, there is no
switching among the quartet in its
Auto Directional Antenna (ADA) sys-
tem. Instead of scanning for the best
signal, ag in diversity tuning systems,
ADA links the four inputs electronically
to create a single phased array that acts
as a rotating, directional antenna.

The antennas themselves are foil
strips embedded in the corners of the
composite-plastic bumpers. Eachis con-
nected via coaxial cable toits own tuner,
The four tuners share a common oscilla-
tor, and may be mounted on a hybrid
board in the front end or outboarded.
ADA's electronies analyze the summed
incoming signal, and electronically ro-
tate the antenna for best effect, For ex-
ample, if the incoming signal is clean but
wealk, it orients the antenna in the diree-
tion for maximum gain, If the signal is
strong but noisy, it adjusts the array for
minimum distortion. The analysis is on-
going. The electronic rotation takes
microseconds and is, according to
Blaupunkt, inaudible.

Blaupunkt's ADA system is a produc-
tion prototype, and though the company
is currently shopping the system among
carmakers, it says it intends to offer it
for aftermarket installation under its
own brand name. For the time being, it
appears that OEMs will have the upper
hand in offering multi-antenna systems,

Automakers can cosmetically inte-
grate the additional components at the
design stage and more easily conceal the
extra cost in the total option price.

Year Of The Laser Disc

Forthe past 10 years, Pioneer Electron-
ics has carried the ball for the laser dise
format. Recently, Sony, Philips and
others have also added their support for
the format. Now, Panasonie is putting
its manufacturing and marketing mus-
cle behind the format with the introdue-
tion of two laser disc machines,
Panasonie is known for delivering high-
quality goods at low prices. Expect low-
priced laser dise machines soon. oy
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Don't tell Joe... s ¢

but gas heats water
for 1/2 the cost
of electricity.

When “razor sbarp” isn't good enough

you need the Diamond Hone™ Sharpener.

Chef'sChoice”
professional
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strefching the rules

Okay, maybe you have a right to
o e i
of an easy W a pickup. It
used to be full-size or s“nf)]:ko
Then we had to come along with the ta,
the first mid-size.

In time, we were forgiven for that moving
violation because many of you found the
Dakota to be not just a happy medium, but
the perfect-size truck.

I oedder 1o
Andd, ir's provected by .r’

Dakota 4x2 Club Cab

»
You'd think we'd leave well enough alone.
But, no. Here we are introducing the Dakota
Club Cab. Pretty gutsy, huh?

With its new extended cab, not only can
this Dakota handle the payload of some full-
size pickups, but the gear storage as well.

Sorry to do this to you again.
But you know what they say: All’s
fair in love and Detroit,

The tough new spirit of Dodge.

Thich

stk this Hﬁmﬁrxwdﬂhmpﬂ f eatel ¢ MJLMJdeﬂmhuMMIHH!JHHF-ﬁ.
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mwertrain warrmmiy and its nestrictions af vowr deafer Suck
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WHAT TO DO

WHEN YOUR CAR

OVERHEATS

BY PAUL STENQUIST. PM lllustrations by Fred Wolff

' I'T'S HOT. You're in bumper-to-
bumper traffic, creeping along at a
couple of miles [,:r hour, Hot fumes
from the car in front of you are being
sucked through the cooling fins of
your radiator. The temperature
gauge climbs. Steam starts curling
out g-nm under your hood.

This is the kind of trouble you don't
need. A little bit of diagnosis and re-

ir time can put your cooling system
into tip-top shape.

POPULAR MECHANICS ® JUNE 1990

Diagnosis
Coolant spurting out from under your
hood or puddling on the ground every
time you shut your car off is a sure
sign of cooling system problems.
However, other cooling system prob-
lems may only make themselves
known in terms of high coolant tem-
perature and boilovers.

Does coolant escape before your car
overheats, or only after the tempera-
ture gauge has redlined or the warn-

ing light has switched on? Your
answer will help determine where you
ghould begin looking for a problem.

Preliminary checks

If your cooling system loses coolant
before your engine overheats, begin
by looking for obvious visually detect-
able leaks. With the engine running,
check all hoses in the cooling system
(Fig. 1). While you're at it, look for
cracking, drying out or soft spots that

The cooling system pressure tester can help you deter-

mine if both the cap and the cooling system are capable
of holding pressure at operating temperature. if the

coollng system operates at atmospheric pressure, the
coolamt may boll when conditions ane severe,




1 Water s circulated through block and head by pump, while part Is routed to heater core
and Intake manifold. As engine warms, thermostat opens, sending heated water to radla-
tor. Cool side of radlator returns water to Inlet side of pump.

may cause future problems. Carefully
examine the exposed radiator. If
drips are de near a hose connec-
tion, make sure it's not just a loose
clamp. Check the thermostat hous-
ing, the radiator drain plug, the cool-
ant recovery tank, heater control
valves and the heater core. Some-
times a leaking heater core will spill
coolant into the car's interior.

Raise the car on jackstands or
ramps, following the manufacturer’s
recommended jacking procedure.
Then, crawl underneath and look for
signs of leaking core plugs. You won't
have to run the engine to check the
core plugs, as the drip should continue
for a while after the engine is shut off.
What's more, you should find some
residue or other visual indication at
the point of the leak. If you can't see
all t.m core plugs in the side of the
block, use a small dental mirror or a
pocket mirror. Some cars have core
plugs on the back of the engine block
that are hidden by the bellhousing. If
one of these plugs leaks, coolant will
run out through the vent hole in the
bottom of the bellhousing.

Cnnll:?' mm

f your coolant loss isn't due to an
immediately obvious leak, you'll
have to pressure test the cooling
system to determine if there really
is a leak (remember, your coolant
loss could be just a result of over-

heating}. The ﬁmﬁsure-t.ﬁst toolizs 1o
le at a

availa auto parts stores.
It's indispensable for any home
mechanic who wants to be able to

diagnose cooling system problems. 2 padiator cap vent valve maintains a seal, so system

EADHTqE CAP

diator caps and the eooling system.
An adapter is provided for testing the
cap. The cap is actually more than a
cap (Fig. 2). It's really a system pres-
sure or with an internal valve
and seal and an external safety valve,
The internal valve vents to the recov-
ery tank whe:;&:resmwe in the cooling
system exceeds the cap's rating. A
second seal keeps air out, but opens to
rapidly vent steam in the event of a
I:u?luver. A cap that won't keep the
gystem pressurized will lead to loss of
coolant as it heats and expands into
the recovery tank. What's more, an
unpressirized system lowers the boil-
in% point of the coolant, which can re-
sult in boilover and coolant loss.

To check the cap, simply attachit to
your tester using the adapter and
pump up pressure until the tester
gauge indicates the amount of pres-
sure specified for your vehicle's eool-
ing system. That figure is in the
manufacturer’s service manual (or in
a general repair manual, like the Mo-
tor Manual). If the cap won't hold
pressure to the specified figure, it
must be replaced. Onee you're sure
the cap is okay, attach the tester to
the radiator neck and pump the sys-

The tool allows checks of both ra- becomes pressurized as the temperature rises.
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tem up to the pmuua:le spflciﬁed. If
pressure remains steady, the system
i8 leak free.

il
ML

If you can't find an external
leak, you should look for a eool-
ant leak inside your engine.
You can detect many internal
coolant Ieaka]uaTi]rllg a cylinder

pressurizing tool. This is the same
tool that is used to pinpoint compres-
sion leaks. It allows you to pressurize
cylinders with air. (If air can leak out
of the cylinders, coolant can leak into
the eylinders after shutdown.) .

The part of the tool that you need

for this test is the sparkplug air-hold
adapter—nothing more than an air
fitting that screws into your plug
hole. You'll also need an air compres-
sor or a large air tank pressurized to
about 100 psi. You can purchase the

B Use
cylinders and find falled head gasiets or
cracked blocks leaking into water |acket.

air hold from an auto parts store, or,
you can make one by welding an air
fitting to the base of an old sparkplug.

To test, remove the upper radiator
hose, thermostat housing and ther-
mostat. Reinstall the housing
without the thermostat and top off
the system with coolant.

Remove the plugs and install
ﬂ:m’ air-hold adapter into the num-

r one plug hole. Turn the engine
to TDC compression stroke for the
number one cylinder. Attach your
air-compressor hose or the outlet
hose of a pressurized air tank tothe
air-hold chuckfflug adapter. If
your engine’s well worn and loose,
or you have all the plugs out, you
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may have to hold the engine with a
wrench on the harmonic balancer bolt
to keep it from turning. Prop the end
of the wrench on something solid—
there's plenty of force enernted
when the air hits the cyli

Watch furhuhb]eaufm-m the out-
let neck (Fig. 3). A cylinder that pro-
duces bubbles has a leaking head
gasket, cracked cylinder wall or
cracked combustion chamber. This
kind of internal leak nllowﬁ mml:n::
tion gases to escape into the coolant
while the engine is running and proba-
bly allows coolant to escape into the

enfme after shutdown.
f you don't want to attempt this

test :!ruuraelf havea feamunal me-
chanic check for co gases in

our coolant with an emissions ana-
yzer. With the engine running, he
can hold the probe of the analyzer
over the open radiator, If combustion
gases are escaping into the cooling
system, he'll get a reading.

Of course, some internal coolant
leaks could be in parts of the water
mket that are not exposed to com-

tion pressure, These leaks will al-
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RAULAINT

& Radlators and most heater cores are of
celiular corstruction. Fin-and-tube radiators
route the coolant through the tubes.

low eoolant to mix with the oil. This is
usually detectable by oil condition.
Look for discoloration of the oil: It can
turn milky or light brown. In less
severe cases, you might only notice
foam or scum on the dipstick.

bollover
What about the cooling system that
passes a pressure test and holds cool-
ant just fine until engine
reaches blast furnace level?eln this
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i
ELECTRIC FAN
MOTOR

B If the coolant-temp switch falls, the electric fan won't run when the englne warms.

scenario, the problem is due to some-
thing that prevents the normal ex-
change of heat between engine and
coolant, and/or coolant and air. It
could be due to something that pre-
vents the effective cireulation of
coolant or air through the
i by taking a lo

Bﬁflﬂ y a long,
hard look at that radiator.
Is the shrouding miss-
ing or damaged? Does
your car ha;:; front

airdam that is designed to airu
the radiator? If so, is it t,an
or twisted out of shape? Is something

b%ﬁlhe car’s grille?

y examine the radiator sur-
face. Has it been repaired following
extensive collision damage? If s0, a
number of tubes or cells may have
been closed. Some radiators consist of
coiled cells. Others are made up of
tubes joined by heat-dissipating fins
(Fig. 4). If insects and other debris
clog the cooling fins or coils, air won't
be able to pass through, and heat
won't be ex

which it is by hot-wiring the fan to the
battery. If it won't run, it's bad. If it
runs on direct battery current, the
switch is probably defective.

If you ﬁave an engine-driven fan,
check for missing or misshapen
blades. Any fan damage is grounds for
replacement even if it doesn't cause a
cooling problem, because loose or

blades can be deadly if they
come off when the engine is running
and you're bent over the hood.

Most engine-driven fans are
clutched (Fig. 6), so they partially dis-
engage at low temperatures when
they're not needed. If the clutch slips
;fter warmup, the engine will over-

eat.

To check your fan clutch, start the
engine cold and listen to the fan as
the engine warms. When the clutch
begins to engage, the sound of the

Wnrln.ng}rml:rwayhack takealook o

at the fan, Ifit's an electric fan (Fig.
B5), it must switch on when the en- §
gine reaches a certain tempera- E
ture. Your service manual can

Eﬂwide a spec, but, obviously, the

should switch on before the engine

overheats. To checkit, simply run the

car until coolant temperature comes

up to the upper end of the normal

and see what happens.

If the fan doesn't work, either the
coolant switch that

or the fan motor is s

ratesitis bad, & if the viscous-coupled fan clutch fails,
. You can tell overheating can resuit.
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engine should change
noticeably as load increases.
You can speed engine warm-
up by limiting the flow of air
through the radiator. To ver-
ify your diagnosis, have a
helper shut off the warm en-

ine while you watch the fan.

f the clutch is engaged, the
fan should stop spinning im-
mediately.

Circulation checks

Water pump failure is cer-
tainly among the leading
causes of overheating, and if
your overheating problem is
severe and sudden, the pump
may well be the culprit. On

7 An incorrect water/anti-
freeze solution can allow pre-
mature boiling of the coolant.
If your coolant econtains less
than 50-percent antifreeze,
ﬂﬁ:""’ not maximizing your
ilover protection. As you
increase the percentage of
antifreeze above the b50-
percent mark, the boiling
point rises. However, as
antifreeze percentage rises
above a 68-percent concen-
tration, freeze protection is
lost. Furthermore, a coolant
mix that leans too high to the
antifreeze side will not dissi-
pate heat as effectively.
Thus, our recommenda-

the other hand, the thermo-
stat (Fig. T)is just as likely to
be the souree of your problem.

To determine whether or not your
pump is pumping and your thermo-
stat 18 opening, simply warm the en-
gine to operating temperature with
the radiator cap removed. When and
if the thermostat opens, coolant
should start flowing through the radi-
ator. You'll be able to detect the flow

ite readily just by looking through

cap opening, If the engine reaches
the point of overheating and nothing
is moving in the radiator, either your
thermostat isn't opening, or your wa-
ter pump isn't pumping.

To determine which, you can re-
move the thermostat after every-
thing has cooled down. As noted
above, you'll probably find it under
the connector neck housing that joins
the upper radiator hose to the engine.
If it's not there, check your service
manual for specific information.

7 Power unit will push valve open when
coolant temp rises to cOMect temperature.

o

8 Install thermostat with power unit almed toward engine block.

To test a thermostat, check for the
E{Iﬂper spec in your service manual.
en suspend the thermostat and a
thermometer in a pan of water. Heat
the water and note the temperature
at which the thermostat opens. If it
doesn't open at all or opens only par-
tially at the specified temperature, it
is the cause of your overheating, (If it
opens too soon, it could cause ineffi-
cient heater operation and engine con-
densation.)

Replace a bad thermostat with
the recommended unit. Don't
think you're doing your engine a
favor by installing a thermostat
that opens at a lower tempera-
ture. A cool-running engine allows
condensation of water vapor and sub-
sequent sludging of oil. For the same
reason, never operate an engine with-
out a thermostat.

When installing a new thermostat,
note which end of the unit goes to-
ward the engine and make sure it fits
in the housing recess (Fig. 8). Re-
move all old gasket material, and use
a new gasket or high-temp silicone
gasket material as recommended by
the manufacturer. If you use a gas-
. ket, lightly coat both sides with a
nonhardening gasket compound.
Reinstall the water neck and torque

/ the balts to the recommended figure.

Don't overtighten: It's easy to crack
the neck.

If the thermostat is okay, but there
is no coolant flow in the radiator after
the engine has warmed, the water
pump is defective and should be re-
placed (Fig. 9.

If flow in the radiator is okay, check
tll'lie water El::ump d:;;ﬁ 3?:.]5“ sli.gﬂhl'!'e| fi'rf
slippage. Even a sli ipping belt
can contribute to overheating at high
engine speeds,

tion is a 50/50 antifreeze/
water mix for most parts of
the country, including places where
the temperature might never drop be-
low freezing. For extremely cold ar-
eas, where temperatures might drop
to 30° below zero or lower, use ap-
proximately 65-percent antifreeze,
35-percent water.

¥ Some water pumps are installed with a
comventional gatket and gaket sealer.

Cooling system blockage
Okay, everything seems to be work-
ing fine, but your engine still over-
heats. It could simply be the result of
dirt and deposits i the flow
of coolant through your engine and
radiator

If you've been following proper
maintenance procedures, which in-
clude annual backflushing and refill-
ing of the cooling system, dirt
shouldn't be a problem. But if you've
neglected your eooling system, some
of the ges in your engine
beb by corrosion. A profession-
al power backflush and chemieal
treatment might solve the problem.
But teardown could be necessary if
other solutions fail. L4,
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LIVING LEGENDS (Continued from page 54)

- Fﬁm .Mesa, AT BSI0S

| B30-4540
f.mn 1Wmmm
B Pima Alr Mussum
BO0O E. Valencia, Tucson, AT B57DE
Phona: (802) 574-0462 78124828
Chprary; Sam-Spm, daily
B Planes of Fame Air Musaum
T000 Meril Ave_, China Airport, CAS1 710
Phone: (T14) 5073722
Oiperr: Sam-Spm, daily
B New England Alr Museum
mm Airpart, Windsor Locks, CT 06096
(2013} B23-3305

q:lm '|ﬂl.m-5pm dally
Smithsonisn Insfitution
Mational Air and Space Museum

Prone: 02)357-2515.

_l;ln-mﬂlmmmdf

B U.S. National aof Haval Avistion
MNaval Air Station, Pensacola, FL 32508
Phone: (904)

Oper: datly

W Wesks Alr

: Musaum
147105 W, 128th 5. Miami, FL 33186
Phane: (305) 233-5197

ﬂpirli Oam-6pm, Satusdmy-Sunday
W Fresca Alr Mussum

[ ] Mmlﬁﬁmmﬂ:ﬂmﬁ
3101 E. Mitham Rd., Kalamazoo, M 48002
1% Monday-Saturdny,
tpm-ﬁm Sunday

Where To See—And Hear—Them

Mm&jmmﬂhp“mmlmm Chack the listing for a collaction near you.

B Tha Alr aof Fama Enst
14771 Pionear Trall, Eden Prairie, MN 55344
Phone: 151259;-1“ ST
Opan: 1 1am- Eﬂ.lﬂh‘_lfﬁl -
“al Day through Labor Day: or by appointmsant

B Cradle of Aviation Museum
Mitchel Flald, Garden City, NY 11530
Phone: (516) 222-1191
Cpen: Noon-5pm, Friday-Sunday, May-Oct.

Intrepid Alr-Sea-Space Museum
Imtraphd Squars, W. 48th 51 and 12th Ave.,
Mew York, NY 10088
Phone; (212) 245-25330072

: 10am-5pm, Wednesday-Sunday
Museum

m:g'lllnaim:
B Oid Rhinaback Asrodnome
42 Stane Chirch Ad.. Ahinaback, NY 12572
Phone: (B14) T58-86810 ;
Open: 10am-5pm. daily, mid May-October
B U5, Alr Force Musoum -
Wiright Patteraon Alr Force Base,

OH 45433

Phone: {513) 255-3284

Open: Sam-Spm, dadly
lmﬁﬁmnwmm

Wilkowe Grove Naval Air Stadion.

Wilkew Grove, PA 19080

Phane; tzm:mmaﬁ

Open: On pesmanent display along fence
B Combat Jets Flying Musaum

BB02 Travedakr, Houston, TX 77061

Phone, None available

Opan: By prior parmission only

B Confederats Air Force Ghost Squadron
Mugeum :

Eﬂngw CAF, Harll , TR 78551
Phone: {512) 425-1
Open; Bam-5pm, Monday-Saturday

the inferno where it had been center
stage. “This is a sad case. The pilot did
a gear-up landing a couple of years
ago at an air show, with minor
damage. But in his haste to leave the
cockpit, he neglected to turn off
the master switch. A couple of
minutes later, the plane caught fire.
It went out when it wanted to.”

Reilly recognizes the risks of oper-
ating tﬁese flying WWII relics, 2000
of which are left of the 3 million origi-
nally built. But he thinks the benefits
far outweigh the risks. “Seeing and
hearing these things fly is one of the
greatest history lessons a person can
have.”

Moving over to a very small pile,
Reilly identifies it as the junk pile,
which he spells “junque” because of
its value. “We don't throw out much
here,” he says. “Most of the stuff that
leaves here goes out on the wind in the
form of dust.

“It's almost impossible to discovera
Erevioualy unknown warbird today.

ure, there are still airplanes up in
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the woods in Alaska, but you can't
touch them. They're treated as na-
tional monuments.

“This is my pride and joy,” he says,
standing next to a pile of parts undis-
tinguishable to the untutored eye
from the many others surrounding it.
“We found this in a garbage dump in
the Aleutians. It's a Curtiss P-40
Warhawk.” | comment that it looks
like he forgot the airplane and took
the dump. He ignores the crack.
“There were 10,000 of these originally
built, and only 15 are left. Six or seven
are in civilian hands.”

Reilly eontinues, bending over to
pick up a tattered strip of aluminum,
“We're going to have to build every-
thing on this airplane from scratch.
The only thing we'll be able to use is
the shadow. It will take years.”

As we speak, the P-51 screams

overhead making a low pass down |

Kissimmee's Runway 15. A thrill runs
through my body as we look up in uni-
BOM. "q‘hat s what it’s all about,” Reil-

ly says. “That's what it'sallabout.” P |
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Fly The Kitfox. . .

BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitfox is sold as a complete kit. It's
the world’s finest aircraft kit. A com-
prehensive builder's manual leads you
step-by-step through construction . . .
quickly

Wings fold in two minutes for garage
storage. Kitfox is fun flying at its best.
Floats, skis and tundra tires are avail-
able. Uses auto gas. Take off: 75' cruise:
90 mph, land: 27 mph, roliout: 150"

Complete information: $10; video:
315 (520 USD overseas). MC-VISA-MX.

Denney Aerocraft Company
100-M M. Kings Road, Nampa, 1D 83687
Phone (208) 466-1711
FAX: (208) 466-7194

WOOTC
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Manufaciurer
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Sawmills
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DIRECT
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You Saw It On TV’s “THIS OLD HOUSE”

LIFTS - PEELS - STRIPS
AWAY UP T0 30 COATS
OF PAINT AT A TIME!

¢ NOW AVAILABLE IN COMMERCIAL PRE-MIX,

simply apply—let set—and lift away paint in

one single action.

* Ends sanding—scraping—spraying—chip-
ping—steel wool virtually FORE Eig-l!

* Amazing European discovery turns
rs of paint into a sing

it LIFTS AWAY INTACT!

* There are NO TOXIC FUMES and NO

AR

le sheet, so NN

FLAMMABLE SOLVENTS!

“PEEL-AWAY” WORKS WONDERS ON

WINDOWS, WALLS, BRICKS AND FURNITURE*

You've seen it on TV's "THIS OLD
HOUSE” You've read about it in news-
papers and magazines, Now here it is,
the amazing wonder formula that starts
o penetrate old paint (shellac and var-
nish, too) IN JUST MINUTES! Trans-
forms it into a soft, plastic-like film. Then
simply let set . . . lift, roll, strip up to 30
coats of paint away in a single |if-away
action| Years of built-up paint, it away
quick and easy.
“PEEL-AWAY" will also remove
painted or unpainted wallpaper.
SIMPLY COAT IT ON—LET SET—
SEE IT TURN PAINT TO “PAPER"—
AND PEEL IT AWAY IN A SINGLE
LIFT-OFF ACTION!
And now its even easier than ever 1o
apply, because easy to use, "PEEL-
AWARY™ comes in a NEW READY-MIX
formmula, Ready to use, just coat onio
practically any painted surface, (except
on factory baked finishes such as cars,
washing machines, etc.) press down
special "PEEL-AWAY™ magic Liftex Strip
away cloth . . . lat formula set and ad-
here to surface and fift away old paint. It
ts as simple and easy as that!
*Far hardwoods, PEEL-AWKY should anly

S0 ECONOMICAL TOO! REMOVES
YEARS OF BUILT-UP PAINT ... UP
TO 30 LAYERS AT A TIME!
“PEEL-AWAY" is every home-owners
dream come true. ldeal for indoors on
walls, windows, furniture, etc. —Plus 101
outdoor uses too. And it's so economical
too. Homeowners size alone gives
enough coverage o strip away as much
as 50 to 80 feet of average wall and door
trirm, window frames, fumiture molding,
stair railing, patio furniture, edging, mof
gutters . . . its uses are almost endless!
SAVES WORK! SAVES TIME!

SAVES MONEY! MAKES TAKING [~ — — — MAIL N0 RISK COUPON TODAY — — — 7
DUMOND CHEMICALS, Dept. PHW.-13 1501 Broadway, NY, NY 10036
Plense ALUSH the quamlity ol “PEEL-AWAY" (in commercial pre-
mized formula ) checked below. If | am nat completely satishied. | may |
return for & full refund (Mess postage and handling, of cowrse)

(1 Regutar Size (1 Gallon) saby $14.95 plus 53 p-umE and handling |
[ Homeowner Sire (1 Gallon) only $21.90 plus

OFF PAINT ALMOST AS EASY AS
PUTTING IT ON!

So for the new low-cost, super-fast way
to lift away old paint . . . it away old
order your
“PEEL-AWAY" loday on a full money-
back guarantee. REMEMBER: You
pesel, . .
lift and strip away up o 30 layers of old
paint in a single lift-away action . . . with-
out sanding, scraping, chipping or stes
or purchase price refunded in

vamish and shellac

must be able to simply coal

wool .
full. Order Today!

be wsad when surface /s fo be repaited. Do nof use when you

wish 1o reveal the natural color of the wood. Use PEEL-AWAY Hardwood #6, see coupon

8| C Handyman's Su

§| Amt. Enc. §
o Name

PROVEN WORLD WIDE:

WASHINGTON MONUMENT Baltimo

MD LIFTED AWAY 28 coals of pain in
single application! _ T
GREENWICH PALACE, London, England

LIFTED AWAY 32 coats of pai .
nate plaster ceilings! paint from or:

BRITISH MUSEUM London, En

i 5 Iaﬂﬂ
lE:IMFI;;'L'I gwav 1n!]_mr§ of paint fru% the
i Um's iron railings, in a single applica-

Texas AGM University T

] niversity, The American
Hotel in Amsterdam, Holland, Royal Hos-
pital, Cheisea, England, and other land-
marks across the nation, and wiorldwide!
The Pros no longer chip, scrape,
Spray, or sand . . | why should you?

handling. YOU SAVE $9.001
5
handig. YOU SAVE 580,901

| PEEL-AWAY Hardwood #6 (For nardwoods nat 1o be painted afier |
strippng). 1 Gallon oaly $48.95 pus 55 postage and handling
| SPECIAL PEEL-AWRY Hardwood #8 2 Gallons only $89.90 plus

§10 postage and handling. YOU SAVE $10.001

postage and I
Gaflon Size pnly $79.50 plies §15 postage and |

(NY res. sdd sales lax) No GO0 I




Introducing LOCK-N-RUN™

Would you hand
your car keys
to a thief?

OFf course you wouldn't give a thief your car
keys! However, did you know that 40% of all
cars stolen had been lefi with the keys still
inside?

I you leave your car running on quick conven-
ience stops, when your baltery is low, or 1o keep
your car coal in the summer and warm in the
winler, Your ¢ar is easy prey to thieves... unless
you have

LOCK-N-RUN!"

All Systems Locked
With the Engine Running

US PATEMT PENDING #lecks only disnimatle IEsnm s lons
r------- L8R} _§8 _§ _§ & _§ _&§ _§ _&§ _§ _§ _§ |

[ ] Yes! Send me ___ LOCK-N-RUNS™ LOCK-N-RUN™is

With & flip ol the swiich, saciure your vahick.
Remove your keys and the engine stays running!

+ Locks steering and transmission®
+ Saves unnecessary engine wear

» Shuts olf motor if tampered with

+ Invented by police for police use

+ Installs in minutes, fits any vehicle

: Name only $29.95 each :
Address + $4.50 S&H

l le State Ep Tu & Dk res. add B% sales lax) I
| Charge Itl VISA/MC/AMEX #: Order By Phone |y
J Exp.Date - Signature X 1-800-331-7500 1
LSend To: Worldwide Direct, Inc. P.O.Box 898, Dallas, TX 75221

Rid Your Property
of Unsightly Brush Pilgﬂsug

Turn a mess like this... muatﬂri_lg&umﬁ!g oy
P e TOMAHAWK® a /
Chipper/Shredder... b,
. = I's 2 powartul ChipPer...handles big
d branches up to 3" in diameter with ease!
« Il's an efficlent Shredder....ums almost

any organic matter into perfect mulch
and compost instantly!

* « 7 Ways Balter Than “Old-Style™ Units!
= 4 Model $iz83...for small suburban lots
or big country properties!
For FREE Catalog
Call 1-800-634-9700 Dept. 2190

Anytime, or
MAIL THIS COUPON TODAY!
TROY-BILT Mfg. Co., Dept. A2190
102nd St. & 9th Ave., Troy, NY 12180

YES! [ want to know more about the amaz-
ing TROY-BILT TOMAHAWEK Chipper/

|
|
|
Shredder models, including the Low priced |
3HP size for smaller properties! Please send |
me full details of prices, all model sizes, and |
SPECIAL SAVINGS OFFER right away! 3 13,

|

|

I

Address

114

PRESENTING
ANOTHER

Mebill

_Formula 5W-30

TurtoRace Prowen Motor O
#1in Performance and Protection®
MOTOR O

L.

1 QUART (946 Liter)

POPULAR MECHANICS ® JUNE 1590



“How Inventor of the World’s

Most Ingenious Business

Lets You Pocket
$500 a Week ”

Number of Participants is Severely Limited!

ere is information that you positively have never
read before. Ever,
ing. You must know

ﬂﬂb”.gw.- y :

What if this business opporunity was 0 new that

almost no-one was doing it (or even knew shout if)? What

it o cou operse i b fv
your

What if you coald do it no matier where you live? Big

wwn. All DK,

one red cend?
Sound too good 10 be true? Maybe? Maybe not.
Read on,

MBT putsianding nﬂd‘m MG!
e an o & i |
pist real dollars in your pocket - FAST! | highly recom-
mend it,.." Allen President, Press,
& multi-million dollar organization.

Sl have reviewed this buriness and conclude, with-

ot hesiiation, that it is a realistic, honest and simple

way fo make money. Amyone ar all, irrespective of

eduration or background, can do it, Defintlely worth-

gﬁk.."ﬁﬂhﬁ Ralston, Accountant, practicing
Year.

NO PRODUCT?
What if there was no product? No product? Right. If
no product, what then?
A special service. Service? Yes. You have alresdy read

“But | don’t have it you say. Calm down. Flip your
imagination bution on. Let's, for one eternal second, pre-
tend that you do huve the dough. Lo and behold, you are
now lncky enough o own the same type of business as

, blessful things happen for you, 50 you can
%lnﬁbmﬁmm‘?ﬁ I will do all of
this for vou at MY risk. Here's what you must do

a

‘ilnzgmh[dullllhhirjuﬁm . | actually pro-
vide the service to the customer, not you. You receive a
ing 66% of the money from each transaction. |
rest, The more money you make, the more money
Imake. My success is riding on your success. And the best
peart is that the customer wants, needs and most impartantly,
really benefits from this totally amazing service.
PARTICIPANTS ARE SEVERELY LIMITED

will become saturated and no-one will make
wmﬂkﬁkﬂ,miﬁhﬁmmﬂm

mNr.;‘btu.
Think of this offer as an sirplane which s sbout to
m.mmimmuw 1 hold & Limited

number af Not enough mqn:u.h!llh:
shouts, all 'ﬁamlﬂdum:ﬂﬂ:hpni.ﬂldt
, will not make any more parschutes appear.

loads of green bills to the bank with a big smile on your
face. | have a vested interest in you.
LET'S SUMMARIZE QUICKLY

I} set you wp in your very own Unigue servios business,
Brand new. No competition, No $35,000 investment. No
risk. No working your fingers to the bone. No “Hand Sefl-
ing” All legal - 00%. 1 provide the service, not you.
Customer wants it, peeds il, benefits greatly from it You
work flexible hours. Pocket $500 o wesk minimuny®. Start
immediately - same day. You can do il no matter where

live, or what kind of are. You need no
"mnﬂnlpxﬁﬂ?l;.ﬁlilnm' I can
mike afl thess wonderful, momentous things happen for
you, 50 you can be rich and fimous.

My success depends on your success. | must make sure
that your wallet gets fat.

You must send, without deluy, your fully refundable
138 it to reserve your place, and o help defray the
cost mspmhlhlhnnﬁt,hg:tmrypmny
of yoar 539 hack afier your 6th transaction, 5o it's actu-
ally FREE. In addition, you have I full days to examine
the business and try it out - Rigk-Free. If it docsn’t com-
pletely blow you away, make your heari beat like a herd
of 10000 buffalo, return it in original condition within
10 days for & full refund, No questions asked. Others are
waiting o take it.

This offer is like an airplane about to go down. [ hold
& few precious parachutes. All the tears, CUTsEs,
pﬂhmmmlmmﬁem
| can save.

Send your fully refundable deposit now. THERE IS
ABSOLUTELY NO RISK!

* This is definitely the hottest hi busine
,E:r.nh%ﬂ’i.'l. Alasks. SN e

*.Get in wihtile the poing’s pood, and while you can!..”
1. 5. New York.

FIND OUT HOW INVENTOR OF THE WORLD'S
MOST INGENIOUS BUSINESS LETS YOU POCKET
m,nwm-mmgmmm
and happiness you deserve. ACT

Send your fully refundable §39 deposit 1o

INGENIOUS IDEAS
DEPT. TAK60

1998 N. 427, suite 6,
Longwood, FL. 32750

If you wish to charge your VISA or MasierCard, simply
B Sorty. Now sailable outside the cootinenial USA.
Shipping and handling is free.
Feed free o check wai ol with, the
BETTER BUSINESS BUREAU

%or your money back within the first 10 deys
Copyright 1990 ZOUF., INC.




START YOUR OWN MANUFACTURING BUSINESS

Introducing

SHAPEMAKER PLaAsTIC FORMER

Make your own products
or manufacture for other
businesses

Auto Parts * Boating Accessories
Toys = Garden Products
Packaging * Household ltems
RV Parts » Signs

Industrial Components
Skylights » Planters = Machine Guards
Luggage * Electronic Housings
Blister Packs « Display Cases
Seed Trays « And much more

EASY TO OPERATE, COMPACT, SELF-CONTAINED
SHAPEMAKER FORMS ORDINARY SHEET PLASTIC INTO AN
INFINITE VARIETY OF LOW COST/HIGH PROFIT PRODUCTS.

Write today for a SHAPEMAKER information package
| have enclosed $5 ($10 foreign). Please rush information package to:
Name
Address
City
SEND TO: Design Reference, Inc.

4410-D Providence Lane = Winston-Salem, NC 27106

State Zip

HUNTSMAN KNI

(miso good for fshing)

Cuality, dependabiity, & value 10 12" overall

hmma’ blade. Finesl 420 siainiess steal.
Sold natiomwida $40.00 or mora; now yours for an

uﬂmllpﬂ:rdmryﬁl.ﬁphuﬁﬁﬂ

shipping/andiing

. Cirder now Bind receéve free
carmying casal
Sand Monay Order To:  ALALC. ImportExport
B5 Vanpgard Streel
Bridgeport, CT 06608

Credit Card Membars can order bfphml
MON-FRI B-5

mmzuammmg

YOU DON'T NEED
CASTRO’S PERMISSION

TO ENJOY THE UNIQUE HAVANA FLAVOR!

CUBAN-SEED-LEAF CIGARS FOR GIFT IDEA!
THE MAN WHO THOUGHT HE 70 % FRIEN
COULDN'T AFFORD THEM!

1T sand tham o you trom Tampa, tha fine cgar
capaal ol the world. Sampe he cigars in
my new Starling Samplar and anjoy a
wonderiul new Smoking sendatan. Nl
nclude a sampling of vim

tal. long-Hlar and cul- |I||Bft-ﬂﬂr5 all
memmmﬁm misdness and Bavar
Thase s smokes are made with sxparty
blenced Luban-seed-leal iobaccos grown and cuned the
uufuhnnﬂ'fml-w”rrwmi n-q:r\- # of Cuba
They 're mild, flavoriul ard sxtramaly satisfying io he cige smoler who's
locking lor somathing few, somathing batter, "..-'Ir"P'II'IIrj mxcepticnally 1asty. Exparts
can’® iedl tham from Havanas. You wonT ba abie 10 edhar when you by 1hem Natuwal wreapper
IF you'né neddy lof @ luxuriously emoyable smoking asparienca, try Tham now.

MY OFFER TO
CIGAR LOVERS

I'll send you posipaid a selec-
liomal 42 laclary-lresh
cigars — wintage-leal lang-liller
and cul-filler smokes. If these
cigars aren'l all you expeched

PE-1||T|1 T ||r|5ﬂ'l-:kE|‘} EFI'IEE- D_'_ Canchil Cand No Exp Dale
United Parcel or Parcel Post I
within 30 days and 1I'll relund
youg money. Mo questions
asked. Your delivered cost is
anly 510.90 lor 42 lactory-
Iresh, Cuban-seed-leal cigars

[THOMPSON CIGAR CO. Dept. 810/
I 5401 Hangar Ct., Box 30303, Tampa, FL 33630 I

%ﬂﬂwnumwmmmm
[ Chack for §10.80 snciosed (Fla. residents add 8% ssiss tax) nm:muuw oA
O MnshorCard 0 American Expross 0 Dieses. Ciubs PLEASE PRSI |

- |

ity slala g
|- _omremwmusowr |

TOLL-FREE 1-800-237-2559
IN FLORIDA, CALL: 1-800-282-0646

CREDIT CARD USERS
SPEED DELIVERY BY CALLING

16

Buy your

MAGRATRAC.

BTR._ICK I'(IT
07 = Dapt: PMEL
|: ---"| .l" 1, W1 50012

Logan Dl‘-’.1r||:|ulc|r=
Box 5179, Phx., AZ 85010-5179

GO KARTS, o4
ENGIMES-KITS-PARTS Waes

T3 PAGE CATALDG
$150 REFUNDABLE ¢
Largest Selection. W3

m - . L
V4BE Mentor Awe. Puinesviils Qg 28077

a VCR or Camcorder? Save that Investment
DURSTEP BY STEF ILLLIS-

TRATED BAAMUAL 15 A MUST

FOR ALL VCR OWMERS!

THIS VALLUABLE SERVICE MAMLAL MAKES IT EASY FOR ANYOINE
ANDCOULD SAVE YOL FUSDREDS IN REPAIRS! MOFST MARMLL
FACTURERS WILL MOT RECOMMEND CLEANIMNG TAPES! THEY
L STARTING A MEW BUSI-

KMODW THE DANGER TO YOLUR wCR!
MESSH EARM OVER $150000 A DAY AT HOME ! CILIR MASLIAL WILL
SHOW YOU HOW. MAINTAIN YOLUR EQUIPMENT LIKE THE
PROS AND EARN 558 TOO! ORDER TODAY SEND $17.95 TO:
DC VIDED DEPT P, PO BOX 3056, EU‘!’MIMQH I

BOB ELLIS HAIRPIEC ES

SEND FOR EFIDI::HI...IFIE
KINKY - CUALY - WAVEY - POMPADDURS
180 Driggs Ave Brooklyn, M. ¥, 11222

POPULAR MECHANICS ® JLINE | 990



Amazing New Sonic ‘SUPER EAR'™ MICROPHONE
Lets You

/>>~ HEARAWHISPER Ml
~=| | |up fo 200 feet away

any 4 cyele U5, buil
engine 3 HF or less using
your W 130 vali drill or
YOURMONEY
One siza fits ALL! BACK!

MES0 (G Fas. st 6% Tax) Just Aimllt

Phas §2.50 Petage B

JOSUCO j

403 EAST MARY 5T,

The Same Style
Used By Detectives,
And Secret Agents & Surveillance
Listen! ris — NOW AVAILABLE

PRIVATE CITIZEN USE!

o can INSTANTLY have “super-human hesing” 1o fisien
ine g ihe hidden soongds of nalwe . on a quartsrixck's
secred instructions. Pick a voice out of the crowd.

_ VALDOSTA, GA 31601

~ELECTRONIC-\~
BAR | i

Do-it-yourself Project

Thas lightwsghl. portable, surviilance-giyle ‘SUPER
sMakas hundreds of EAR™™ EIGFHJPHDIE SYGTEM has thi same advanced
drink combinations miniahsre sound amplification cicuitry found o expansive
Ashve peolasasanal modeis
'Lr;?:: l:mltl“d Linit wesghs anly 4 punces — goas, Eywhers you do —
|5 pazdy “hidden” and iransported in brielcase, glove
=No electrical ax- compartmant, even ooal pcket pocket! Makes the periss
pariance needed = PLEASE MOTE: This device is not giFt for Ary smaber detective
S-II'I"I 5 wondan mtmﬂm- ..-mmm
| w‘lgmﬂ'ﬂﬁ w‘h;#mh CINTRGS [l vl Corveraains. TURE-SEALED) MICROPHORE s
«All material can be THE NOST PORTABLE. COMPACT SOUND-GATHERING mw.‘“
purased e i RELEASED FOR PUBLIC s o CAN BE USED HAND-HELD i Pri
-spnaitive 47 0 " ecia ce
«Fuly husvalod plan bockiet, wit oo s wimoe e | Special B
material list. (Dimensions 417 32°x107) COMES COMPLETE WITH o Onky
" L]
*Perfact for  soda and punch dispenser g e i s ”
«Money back guarantee if not fully safisfied ADJUSTABLE HEADPHOMES!
For complete plan hooldes SGHUMEN @ .wmq fized

yend $6.95 (inchudes. ship- : @

ning and handling) to: Enterprises, Inc.
Schumacher Enterprises Inc., 17 Richmond Awenue
Hoosick Falls, NY 12090

A o 1.800-870-3337

—_—_——

| U.s. Consumer, — Dept. BE-31
2721 (15, 19 North, Suite 173, Palm Harbor, FL 34684
SATELLITETV VES Pamserahme ) SUPER EAR ¥ NRCAOPHONE

Call for FREE 32 Page

. Catmlog. All Major Brands.
i‘- Lowes! Prices [~

SAVE! Twem fitersm only 555 00 s 13 TS pontags & handlieg

I SYETEMG) af moby §1% 53 wach plus §2.75 postage & handing

incicsesm § FL K Ml ves mdd sales fam I
Charga it O VIBA NG 1 AMER 1 QINERS CLUA
1-800-222-9064 B I
1741 Cadardale Ad. + Mound Verman, WA = 38273 § I Er Dute — Ggrawars 000000 I
CELLULAR PHONES = FAX MACHINES AN _ —
I AO[AFLE I
ASSEMBLE YOUR OWN CLEANING MACHINE | o |
oM : I ETATE IIF I

O OWN YOUR OWN HOVERCRAFT | | | DESCRAMBLERS
SRLTNAIIIAIIEOEI8 | | The ONLY TRUE All Terrain Vehicle! | | [soawmne = AKX $9000
SCAT HOVERCRAFT. INC. FLY JERROLO™, §115.00 HAMUIN..  $102.00
TELEPHONE LISTENING DEVICE g The largest manufacturer  OVer Land, Water Call for
P e cevrsbens vy s = | € 39 of recreational g lce. Snow >
HII dod P PP .l.l:;_:'m ‘EE Hovarcraft in 2 o Eusal‘l:iﬂn }'OUF fI'EE
B e 181 the world : o air | | [CATAIOG
ol intovel ii? Call today!
519.95 IR 2 Technical assistance 2 1
et Poircnd E§ { Toll Free or freo cataleg eall (402) 554-0417
FM TRANSMITTER (% | 1800-541-7228 Orders call toll tree 1-800-624-1150
T 15 o P e o Ei‘ﬁ For Frea Information  DEALER INGUIRTES INVITED | | |\ b, ELECTRONICS
Fe sovvn T ey iceeanas | 383 ‘ SCAT HOVERCRAFT. INC.  wiam. Fu 20147 115 NEW YORK MALL STE.#13M68 | 1y
st 1pcudy aEe, wachess 52 00 I8 US Com
OMAHA, NE 68114 €.0D.

POPULAR MECHANICS ® JUMNE 1790 1z



Northern

1 H'Jll'M'h S

1-800-533-5545

Sale Prices Good Thru 6-30-00

Brand Gas Engines
Thousands in siock!

3 - Z3 HP, horizomal and
vartical shaft.
Horizontal Gas

#6030 IHP $129.99
#6051 SHP $130.00
#5081 BHP 519999
010 10 HP $230.69

1/6-HP Utility Pump
Pumps up to

1200 GPHI

Draing basamanis, boats,

I:nn't‘rnunul
Generator

B HP Tecumseh anging
has cast iron sleava,
fami 16425

sale $399.99

Direct Drive 1-1/2 HP
Compressor
T-galloniank. 125 PSimax
Dalivers 4.71 slandard
CFM &t 40 P51 and 4.33
SCFM at 80 PSI. 115V,
Hem# 15200

saie $199.99

KEY 888753

1500 PSI

Preasure Washer|
5-HP Kawasakl angena has
low-oll shutall, 3 GPM
Tripiax plungar pump,

30" hosa with gun.

Itamd 1571441

sale $489.99

Adjusts from 40 ko 140
Amps. 115 Vohs. FREE

BODEESOrY WA,
ham# 156510
saie $114.99

X
gl:m

Ryan 17

n 1 i

String Trimmer
Bump-ype string
advanca. duty
centrilugal clutch.
Hami 2604

Sale $81.99

Propana Refill

SulldE:m Lads you rafill

14.1 or 16.5 0z propana
cylindersin 1 minube from
your 20,30 ar 40-1b. tank
Ibarnd 17264

sale $11.50

op

Kayil 88753

SEND TO MORTHERM:

P.0. Box 1219, Burnsville, MM 55337-0219

PACKARD BELL s==

Amterics prew wp Fstenimg fo s, 00 sBl does

PACKMATE 286 COMPUTER
WITH HIGH RESOLUTION
VGA COLOR MONITOR

* BDZBE microprocessor
{operates al 12 MHz).

« One 3-1/2" 1.44 MB floppy drive

= One 5-1/4" 1.22 MB floppy drive.

= 30 MB hard drive

+ 1 MB RAM on motherboard expandable
o 3 MB. - includes VGA 14° color
mamnitor & VGA card. = High resolution
manibor; 640 x 480. 256 colars.

« |BM compatible. « AT compatibile.

= B gxpanson shots, = Dual FDD/HDD
contrallar. = 2 hall height drive cavities
axposed. « 1 hall hasght drive cavity
anclosed. - 2 sedal pors. - 1 parallal por

« Zero wail state. » Heal me
clpck/calendar. « System configuration
n CMOS with battery back-up

= AT style 101 key professional keyboard

+ Small footprint, « Included software
MS DOS 3.3 & GW BASIC

= 145W
Liniversal
powear supply
+ Socket for
80287 co
PrOCESS0r
'Glﬂ ""-CIH'IEI

Manufaciurer's
Sugoested Retail
$3,499.00

D.ﬂ.h'lﬂuﬂh PRICE

$1499%

» Onl‘ Year jtemn Mo, B-2055-132142
Warranty!  Insured Ship'Hand : 540.00

Rty FOR FASTEST
Factory SERVICE CALL
Peect!  TOLL FREE

1-800-729-9000
s G

DAMARHE INTEAMATIONAL, INC
6707 &h r;--\ rph Parkmny, Minhaspo
tremar Sarvice - B2 555 £040

Pleasae rush ma.____ Packard Bell Compitar(s
@ 51400 .99 aach, plus $40.00 s each
em Mo.B-2055-132142
MHN res. add % sales tax.

MM 35430

R T —

[ Cracid [ viss [ sasier Card [ Discover

DELIVERY TO 48 U.5. STATES ONLY

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerrold, Oak, Hamlin, Zenith, Sciantific
Atlanta, Magnavox and all specialized cable
equipmeant availabla for shipment within 24
hours. For last service MC / VISA or C.O.D

lelephonae orders accepted (B00) 548-3030
60 Day Guarantes |(Quantity Discounts) B A.M.
o5 PM. C5T. CLOSED WEEKENDS. Send
soli-addressed stamped envelope (B0¢ post-

age) for catalog.

Mo Ninois Ordars Accepiod

STAIIT YOUR OWN SHOP

Comiplein Heon Couree, clearty writ-
len, with photos asd diagrams. Ev-
“H arything you need lo know ,

where io gel whalesale matnvialy;
g how o earn while you learn, slg.
Ppd. $44.0 (US), VISA okay. Wite
for detmilz !I:uullll.'ﬁ "y,

| 115 Riverbirch Erel. SE, E’-a r'_r, EIMHITEE am

WOOD HEAT

- WOOD FURNACES

rKITES

Call 1-218-126-6786 or Write
Charmaster®
ZI0TA HWY 2'W
FREE COLOR CATALOG
l Choose from over 100 exciting kites.

GRAND RAPIDS, MN 55744
Mary unusual & innovative

BE'SqﬁL
| l Calr or write for your catalog today!

Into The Wind « [303) 449-5355
1408-M Pearl 5t.. Boulder, CO B0O302
L N _§ _§ _§ N @& _§ § 1|

PAY FOR YOUR HOBBY!

With White's new EAGLE Il Metal Detector |
Onboard computer - simple
outside, complex inside.

| Ignores junk like nails and
pulliabs. Find codns, rings,

valuabdes for fun

and profit!

FREE Catalog |
1-800-547-6911 |

White's Electronics, Dept. FM-8,
Sweet Home, OR 973686

FREE « FREE « FREE

Lock Picking Set

You will receive FREE a set of Precision Lock
Picking Tools with your purchase of our first
course "Lock Picking Made Simple.” A fully
;l]u:lru.lrd step by step book on the an of picking
DCKE.

Consider a career in Locksmithing, and master
the An of Picking Locks.

Send $128.00 for your first course, free tools,
and student 1.D, card,

Locksmith Training ol Denver
5437 W. Inth Avenue

Lukewood, Colorado 80214
(303) 23K8-3415 MO

Yisa




EXCITING NEW LAB TESTS CONFIRM SLICK 50’S BENEFITS!

Save Gas, Save Engin

The following introduces one of the most
fully tested and credentialed gas saving, fric-
tion reducing engine treatments ever to reach
the market|

The Secret is POLY

"Poly” is short for polytetrafiuomoethylene
{TFE}. It is the slipperiest substance known o
man. The 198% Guiness Book ol World
Records (pg. 184) says: '"The lowes! coafficient
of siatic and dynamic friction of any solid is 002,
in the case of Folymirafivorosthylans—aguivalent
o wei ice on ice.

A one gquar treaiment of Slick 50 wil bond
slippery “poly” 10 your angine for a minimum
ol 50,000 miles. Unlike some tempomary pro-
ducts on (he market, Slick 50 does not need to
be added every lime you change your oll. By
reducing engina friction, Slick 50 increases gas
mileage and horsapower and it reduces wear,
delfraying costly overhauls.

Slick 50's Credentlals are
Impressive

“Slick 50 does reduce engine heat and
ordinary wear, and our informal tests indi-
cated that it will improve gas mileage by
about two or three miles per gallon . . . Slick
50 does exactily what Petrolon claims it
does.”’ Consumer Digest (Mar/Apr 1982, p. 35)

In 1988, the premiere engine snd lubricant
testing lab in the U.5. tested Slick 50. This
EPA recognized lab conducted a strictly con-
trolled experiment wsing industry standard
ASTM procadures. Resulis showed Slick 50,
compared to a standard reference oil, reduces
engine waar by more than 50%. Be cautious
of those Poly treatments that cannot back up
their claims with such solid evidence.

In a fuel usage test conducted by this same
prestigious lab, results showed Ihal Shick 50
{compared o a standard referance oil at 150°)
reduced fual consumption in the test angine by
1.08% at an oil lemperalure of 225° and 7.85%
al 275° Once warmed up, Mos! cars operala
within the range of 225° to 275°

Especially inferesting is the fact that fusl
usage with just the reference oll increased (sea
graph) as the oil got hotter than 225°This is due
1o the well known fact that oil gets thinner at
higher lemperatures, causing increased friction
{and wear) in your engine. However with Slick
50, fuel usage actually decreased, showing
that Slick 50 produces its greatest friction
reducing benefits at higher lemperatures,
which is exactly when your engine needs it
the mosi.

As with any lab test, thesa results may not
translale exactly the same percentagewise lor
every engine under every type of driving condi-
o in the “real world " Howewar, the conclusion
for these test cases s clearly that Slick 50 does
reduce engine wear and does increase gas
mileage.

Aeterence 0Nl
+D.43

-0.23

-T7.08 ~T.85

Slick 50 Engine Tresiment

L _.
150 225° 275"
Qil galiery temperaiure, °F
The Federal Aviation Administration has

fully accepted & similar product—Stick 50
Aircraft Treatment (FA.R. ¥3349)

= FREg
*“UHALT

Hl"l‘a.pn
Boagigy

TUV, a prestigious German testing
laboratory, tested Shck 50 and found substantial
increases in both gas mileage and horsepower,
The Space Shuttle Columbia uses the

chemical “Poly' in its gears and bearings
because il is the only chemical lubricant which
can wilhsiand the heat and corrosive elements
of space.
The Cranfield Institute, known worldwide
fior its work in tribology (the study of friction), con-
cluded a live-year study on Slick 50 in 1883,
Results showed Slick 50 does indeed coat
metal surfaces, dramatically reducing friction
and extending the life of metal.

Perhaps the most dramatic of all is the tor-
fure test seen by thousands of viewers on
NBC TV statlon KPRC. A Lincoln Town Car was
treated with Slick 50. During the broadcast, the
oll was drained and the car was driven withoul
the oil plug for about 30 minutes. The walar
lemparature never rose and the enging sus-
l@ined mo apparent damage.

it's Easy to Treat Your Engine
Change oll and filler and substilule one quart
of Slick 50 for the last quart of oil. (Add two
quarts for engines with oil capacities of seven
quarts or more.) Slick 50 is excallent for turbo-
charged engines, aluminum biock engines and
motary engines

Slick 50 will work with all petroleum based oils
and synthatics compatible with patroleum based
oils

What are the Benefits of Slick 507
By reducing Iriction, Slick 50 doss all of tha

following:

1. Incredse gas mileage

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

3. Reduce operating temperatures, thus
increasing the lubrication and life of the oil
and engina

4. Minimize or eliminale costly averhauls by

drastically reducing sngine wear

. Easiar starting (important in cold weather)

. Bince lubricating lead is being remaved from

gas, and unleaded gas Is poor in lubricating
qualities, this extra lubrication of Slick 50 on
valve sysiems and guides is a real bonus.

7. Slick 50 eliiminates the "lubrication starva-
tion" that all cars experience when you first

[~ o]

e with “POLY”

{ siart them, batore the oil has a chance 1o cir-
rof culate. Up 1o 90% of engine wear can be

= caused by this starvation. You raceive all
T these benefits for less than the cost of two
tanks of gas (§$39.95).

Wil Slick 50 Harm my Engine or
Attect my Warranty?

Mol Tha base oil for Slick 50 meets, or
axceads, avery manufacturer's engine warranty
requiraments and carries an APl service
classification 5G-CD.

More Slick 50 products sre avallable. A
FREE catalog sent on request.

Guaranteed lowest price and guar-
antead salisfaction. Il al the time of
purchase you have seen Slick 50
advertised in a current magazine at a
lower price, we will beat that price by
$2.00 a quart and you will still get your
Il you ara not

free DURALT FC.
satisfied wilh our Slick 50, within 4
months, send us a note and proof of
purchase for a full refund ol purchase
price. This makeas trying Slick 50 RISK
FREE to you, We hawe been In
business for 10 years and intend 10

Free DURALT FC seni with each order. Free
shipping with orders of 2 or mare.

DEALERSHIPS AVAILABLE.

For purchase or further free information call
toll-free 1-800-525-8624, ext. B (in California
1-800-233-9559) or send to: Progressive
Ennrltnumrltiun. 255 South Bent Avenus,
#!! ept. PMES0, San Marcos, California

Yes, | want o impiove my car & pérformance
and save my engine—rush me risk free:

] One Slick 50 with FREE Duralt a1 $39.95

+ $4,00 shipping and handiing.
Caiil. residents add 7 25% Sales Tax,

! Give me iree shipping and handling for my
ofder of 2 or mora at $30.95 sach,

1 [ visa/MasterCard

! Check
Card # —k
Exp. Date
Nama

Address

|Coven miveei addvess i posséle for LIPS delseery)

City State ] ey

——IPEC
.
e — [
Progressive Energy Corporation
255 South Bent Ave., #82, Dept. PMES0

San Marcos, CA B2068

CALL NOW TOLL FREE 1-800-525-8624
IN CALIFORNIA. TOLL FREE 1-B00-233-8558
1980 Progressve Enengy Comp



FACTORY DIRECT CLOCKS
AND FURNITURE

Do-lt-Yourself

Kits or Assembled

and Finished

& Grandiather Clocks.
Maniel and Wall Clocks

® Cahinata, Cheats, Tables,
Chairs, Desks_ and mora

® Solid 3/ 4" Biack Walnut,
Cherry, or Oak

® Hairloom Quality

® Solid Brass West German
Movemants and Dials

& Money Back Guaranies

SEND §1
Fom

coLon
CATALDG

m—

-y "
EMPEROR
CLOCK COMPANY
World's Largest Mamsactured of Grandlathaer Clock Kils

Dapt. 3502, I:'rq:ernl Industris F:L-'h
Farhopa. Alabama 38532 « Phone 1-208-928-2314
| WA - aAR i

1 G Wiaarmsid o 1 FirusPod Cimnciis ) Fessht: Firnium

Name .
Strest —_—
City
State S . |
Plamss Prinm

) N llrllphﬂ.’olﬂ
=" | a Year in Windshield
and Plate Glass Repair!

* Big profits — good times or bad!
* Huge demand and growing!
* Pari-time or full-time.
* Great opportunity for men or women!
* Insurance companies. [leet owners
pay top dollar regularly!
» Chilck-learn, professional training
* Free, on-going support/low-cost start-up
* Secure your family's future!

Break away o a professional,
respected business and BIG INCOME!
Call tollfree 1-800-321-2597 (US and
Canada) to order vour VIDEOQ
and FREE report. Or wrile:

GlasWeld Systerns, inc,
dgvanced Techoology @ Glass Ranas
T DISTH Empirs Bhed . Depl. D8
Bend, DR 9770

LEARN VOR

CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK, WORKING
PART TIME FROM YOUR OWHN HOME!

IF you are able to work with commaon small hand
oals. .

IF you possess average machanical ability, and have a
VCR on which 1o practice and leam. . . then we can
{each ¥OU VCR maintenance and repair!

FACT: up to 30% of ALL VCR mattunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

FACT: Over 77 milion VCRa in use loday nationwite!
Average VCR needs service or repair every 12 fo 18
monins!

Vigjo's 400 PAGE TRAINING MANUAL | ower 500 pho-
tes and illustrations) and AWARD-WINNING YIDEQ
TRAINING TAPE reveals the SECRETS of VCR mainte-
nanca and repair—"real world"” inflormation thal is
HOT available slsewhers!

Also includes ail the info you'll need regarding the
BUSINESS-SIDE of running a successiul service

oparation!
FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
O write to: Viefo Publications
3540 Wikshire BL, STE 310
Los Angeles, CA 50010 Dapt PRY

"= MAIL THIS COUPON |

£ FOR FREE FACTS!
i TRAIN AT HOME
I FOR A BETTER CAREER
I 42 ways ICS can help you improve your life
Rush free lacts and color brochure on how | can
l train &l home lor the career | have chosen. |
' uriderstand | am under no abligation and no
I mﬁ;ﬂl visil ma ﬂHECﬁTE -E BOX OMLY1
0 DEGREE PROGRAMS —  PROGRANS
' [] Business Manzgemant [ Civil Engineenng Tech
1) 5 s Blaragarmni 'ﬁﬁ‘nﬁ}' A
' with ogltian in Fiance [ Electrical Enginesting
] Busiress M [
=L Inml uulinrrTn E:rlzﬂ [ mmu Tachrology
GHI D m#mnms
| [N Prnummu | Assistant Ellnhu
Fa#T it
' O ﬁ?‘?ﬂl - 51.|,|'».l||'|l|rl’|?1aj __Gurru!auxlhm
[ ] Computer Mapping [ Vederinary
L) Catering Gowrmet  Assstant
Boimes ofe  Clete
B Csecretarial hatrtion [ Flectrisan
Il. w&m Zamll Bumr;ss [ IFd'Hriﬂl'I =
[l Decorali
. i‘; IF-':%.I gl & E?‘L':I:ur%mﬂmm &L‘ Mﬂwmrqg
B Merchandsing  Refrigeration [ Gun Repair
I mq;rmam _mmmmm |_.§;um1£|r_auﬂy
i / ir s
B FRestwam [ Bectioncs Short Story
i Ma nt ] Trawe! Agem Writing
[C] Ghald Dary Gare [ Poiice Scences (] Dressmaking &
J Management [Art Design
I Hame Age
l Address ApL #
l City/5tale Tip
l Phaone |

Irmrlllml Correspondenca Schools
l- Pﬂu muum, Scranion, P4 18515

What Is He Doing?

He's making a
concrete flower pol...
and so can YOU!

Make and sall your own
ornamantal concrete lams
Oroer your book about 425
Alumirsm molds, proes @nd
production trede sacrets from the Book
worid's largast mald manufacturer, Ny $1 U

CONCRETE MACHINERY CO., INC.
P.O. Box AS9, Hickory, NC 28603

CHILL OUT!

CUT COSTLY AIR-CONDITIONING EXPENSES
A licensed moster shows you how to eliminate yearly
MGMTENaNCe EXpenses and sove money on your electric
whmmmemmm
A WELL MAINTAINED A/C SYSTEM 5
SIGNIFICANTLY CHEAPER TO OPERATE
Detoded nstructions written in loymens terms show
YOU how to do ornuol preventive mointenonce and
cleaning of your home AIC system, This sasy to follow
manual covers all types of cenfrol air systems.
send §10095 plus §1.50 postoge ond hondling fo-
AC MANUAL - CONSUMER INTEREST PRESS
P.O.BOX 201315 AUSTIN, TX 78720

WANT TO SAVE MONEY?

Why have a closet full of assoried cleanen

when ome cleaner can do if all? ime! All

thise cheaners in one for o special i

offer of only $2.95 for § oz, Removes

Samins, cresoie, o, Use it on while

hl.mu:lmn!' batheub, tiles, glass, |,
I, etc...Just send $2.93 plus 78
Marketing, 741 Fass Road, |,

Sl'nr'l.wlllr.. New York

Men, don’t ger Fight Back!!!

¥ e
ey
IF e bt vigme " Ceh @ friend Semsruiiy baie

E’ i .“:-H
"""‘ﬁ" i n i e L) & (s F M campen

Dj' VORCE' Men's Rights Assoc.

178343 Lrom: Forest Lake, MY 53025

Joms v Atk | ovguaizston Lileratues on
winmeng! Locsl itermey sl g refernin,

Sagbrira ik 10 A T PeeERy v RS ERS
Larw cligtions, fop s, Seraori, lom mose.

Jerrold, Poneer, Scientilic Atanta, Oak, Zenith, Hamlin
snd ciher [amous manulisciurers
Best Relail'Wholesale Prices
30 days money back guarantes
FREE 16 page Catalog
can Tol Free: 1-800-445-9285

U.SCable T.V. Inc. DeptKC3
4100 N.Powarline Rd., Suite F-4
Pompano Beach, FL 33073

AMAZING

SCIENCEPROJECTS
PFS2K PLASMA FIRE SABERKIT .............. 560.50
TCLAKTESLA COILKIT ... .. 550.50
PYMTH PLASMA GLOBE ENEHGI."_‘EH KIT .548.50
FMVIKIMIVOICE TRANSMITTER KIT ........ 834,50
LGU2K 1 mw VISIBLE LASER GUN urr..__...smi.su
Plaass add 10% PA&H for abova.

Sand $1.00 for Catalog of new winning
action sciance projects,
INFORMATION UNLIMITED
BOXT16 DEPT PM2

AMHERST, N.H. 03031




Control Water Weeds

Amatzing new Underwater Harvesting Tool!

s« WATER-WEEDER ™

Cul aguabic vegetation from a bosl, from & doch
of simply by wading in from shome Contzal weed
grisadh |'|u enjirmnmeninlly sefe woy
Bapaluivkss Gusramired o meary bark!
Cail ar write toisy for FREE information parkage
TOLL FREE 1-800-552-1217
™

Watergide ProductgCorp,
PO Box 878, Lake Mahopac. New York 10541

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
EEUIPMEI\IT

:.'|'|.‘ Doadar Pri n;|J

Continental Bililards, 2005-A Paachtres
Industrial Bivd. Buford, GA 30518

P.OBOX 1160 = EMI'QI.IDGUE.H\" 11942

SAVE MONEY
ncrease your MPG up 1o 30%
Rodeuem Fuel Enhancer

Simple Instructions
for Changing Your
Spare Tire.

Get on
Track. :

As you get older, it
becomes difficult 1o
get rid of that
trouble spot around
your middle—the "spare
tire," The solution:
NordicTrack.
NordicTracking is
as easy as walking and
swinging your arms,
As you ski and
"pole" agiinst
independent
upper- and
lower-body
]'L'?i-i!\[l]ﬂl't_‘. your
body begins 1w reduce fat and
stimulate your metabolism to get
yvou in shape

Eat Sensibly.

Eat nutritious meals, Don't
starve. When you eat less, your
metibolism slows down and adjusts
o a lower Jevel, making it harder 1o
lose weight, NordicTrack can raise
your metabolism and burn more
calories in less time than any other
exercise machine—up to 1,100
calories per hour,

Stick With It.

Just 20 minutes a day on a
MordicTrack and you'll discover how
easy it is o replace that stubborn

.

v the world's
best aerobic
exerciser?

* Upper-Body Exerciser
* Electronic Feedback

* Stand-up Position

* Lower-Body Exerciser
R -

- * Adjustable
o vation

N ordic 7!;.;' ck
World's Best Aerobic .Exercim?:-n:

Send F

FRTF VIDEQO & Brochure!

Call Toll Free (in LS. & Canada)

| 1-800-328-5888

Please send me a free brochure.
:I Also g free video tape O vHs O BETA

Mame

I
|
|
Ihl:n:-t.l |
|
|

City St Lip

Il’hnm.l
141 Jonathan H|'n'.| N. = Chaska, MN 55318

spare tire with muscle tissue. 1y J
Calahrata July 4th & All Events Subacriba to
MILITARY YEHICLES
ADS-ARTICLES -NEWS

Shoot With Tardfic
Boom| Have bang-up
DT 1 apecssl svarms
Uses powdered car-
e smrna. Hundrmds

of shots for few centa. All metsd
:mmllﬂnwlt‘hlnq‘la,nsgq-d
cast inon wihesis. Machined bmnrrmd-mm'llurnﬂrluldng
;mmwdmmmm
dacor whin not inuse Macle n LESA miast o bletime. Seailabin
in 3 pizes: 87 Canngn (FT7387 - IHHI 17° Cannon
(¥ 7364 - 859.98] & 25" Cannon (#7308 - 174.98) have
putnmatic losding & repsd Niring, Ths lrger The Cannon the
lostbar tha boom| Carbide Amma, sbosn 100 shots, §3.98;
3 packs for § 8,58, Add 94,50 ship 'hand. per cannon. Send
chech, money order or phone B13] 747 -2368. Visa, Mastes-
Card, Amex accepted. Florids residents add 8% sales tax,
ek antea. Johnaon Smith Ca., Dept.

P Q. Box 25 . Bratlanzon, 5500.

MILITARY JEEPS, TRUCKS, TANKS & MORE!

SUBSCRIBE NOW!
Ome Year (8 lssues) 512

Tweo Years (12 lnaues) §20
Forwign - Canada 5§15, othes §20
US Dollars paysbie by US Bank

PO, Bow 1T4E-48, Union, NJ 07083

121
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4
feed
izard.

the amazing new solution to
rotary trimmer line problems
¢ No more trouble with trimmer line
— never buy line again!
® Easy to install on your gas trimmer.
¢ Cuts through tough weeds,
briars and grass.
® Keeps your rotary trimmer in
business.
¢ Guaranteed to save you time!
TO ORDER CALL TODAY

1-800-262-5122

(Call for dealership inquiry)
[ JVISA | JMC#
{ ) Check enclosed for $21.95 plus §3.00 postage and handling. I@
Your Trimmer Make Model #
MName Phone.! )
Strest
City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533

= uww wPRESENTING & = & % &

CABLE TV
EQUIPMENT

mawuw STARRING ®* ®mx %
JERROLD, HAMLIN. OAM

AND OTHER FAMDLL MANUFAL TURETL

* FEalLT ARRANTT PRCSGITARY AL AN
& LOPTAT MR OO WALE PO A L

* CERCHIRT NIRTELD) FICIN STOCK STHIN 34 MO
FOR FREED CATALOG oMLY 1-B00-345-8927
FoR AL peFoamaTion  1-818-T16-5914

=3

PAFIF IC CABLE LII'] INC

BO206- 1Emha. 1.1 & 1.44 Flogpy.
101 Keyboord, 51k, ans sonifer,
Paralisl Pod, 5 Drive Come, 700 Wok B
Powss Supply, Teer Warranly, 10O
M Campoligla, fras Sallwode.

Free Catalog

ensraol Technles

CcCoLD D RINKS

FIUH ‘I'I:I'I.l'l AUTD AIR CONDITIONER
The euif-te-Mt sagter il the Car Cala
Cooler and Warmar 1o i all
wihicke AT wefili, kerping cini of baftles
refmgersor COLD Yow hester keepa
berwerages colee pot HOT_ install teo
heplders b0 ore dashboard. Choose black,
bererwin, bhae, tan, red, or gray. $8.50 wach,
tevrs for 11.2.50

AUTO-BIV-FRIG P.O. Bos 8125 D-21 Van Muyy, CA #1409

Find your dream home in these six exciting
volumes packed with proven, lnnnvntlun

1250 HOME PLANS

Video Catalo

l;3m AUTO RACING - CAR CLIMICS - BOATING

“m‘l’m - OUTDOORS - CATSTALS

S0 CHECK O MOME'Y CRDER TEX
VIDED MAGALOG « BOX 9163

L paviuocr ioeses | e e o

home dasigns. Order your favorite ca

or sand for the completa collection, wllh
over 4,050 illustrations in 1,136 pages| All B
books Tor only $19.951

&5 HOME PLANNERS, INC.
Capt. H AITE W ina Moad #1710, Tucson, AZ BETA
Pavass ALEH by return mad jorwch choion

[ (1) 315 ONE STORY HOMES
(under 2,000 sg. fL) $4.95
O (2) 210 ONE STORY HOMES |evvar 2,000 55, 1| $4.95
O (3) 150 1-1/2 STORY HOMES $3.85
[ j4) 380 TWO STORY HOMES $695
O (5) 215 MULTILEVEL HOMES $4.95
[ (&) 223 VACATION HOMES $4.65

-

FREE! [ (7) NEW DESIGN POATFOLID $3.98

Puichide b of mone of ] SEND ALL T BOOKE AT B15.95 [A 534.85 VALUE)
MEne

price and receive free this

NEW DESICH PORTFOLIO o

featuring 75 of our newest

creations. Alko sold

separately a1 $3.95 City Simn Inp
In Carada. 534 20% in above proes

sl h Canadis luncs i°  Amount Erciossd

1
I
|
|
I
|
|
|
|
|
our planbooks at regular I
|
[
|
|
|
|
|

Satisfaction Guaranteed! Credit Card | 30 Ceder 5L W, e deg e ==
Orders Call Toll-Free 1-800-322-6797 | [krarer. Quinno NEHZWE  Mich residenta sod &%

.

Most comfortable lounge ever!
10 positions inc

fat, 2 side by side 3
for classic double
lpunge / bed. Make
4 lorcostol 1 Easy

lo make. standard ey g ASSOCIATES

¥ Teal 1
TR B4 S0 Chaarbneni Or . Oaidand, WU 07438

plans and mate-
rigln al  VISA NG 1-800-TT-HNEXUS

CABLETV
“BOXES”

Converters — Descramblers
Remaote Controls — Accessories
Guaraniesd Best Pnces «
& 1 Year Warranly — C.OD. s »
= Immediate Shipping =
« FREE f'ATﬂ.LI"iG .

TRANS-WORLD CABLE CO.

1 2063 Soulbwesl 117h Cowrt, Sawite 126

POPULAR MECHANICS ® JUINE 1990



Spare-Key Locking Gas Cap™

| You'll never be locked out of your car again.

>19%

AS SEENOMN

LLEGGRUE-LIA BUY 2 CAPS! SAVE $2.00!

Koy in Mo Greal Gift Idea!
comparimen! [l NO waiting for your auto
club to rescue you.

M If your auto is stolen,
tank cannol be refueled.

Mar'y pides dream e e
s this crafl o baleve @
WﬂHNWMUmWHhHmh
fean. Deslined o be B hofied seling ainzall o B wald  Vided =
WHE, Bata or PAL  Add 10 for Baia, §30 lor PAL Add 52 EM lor
Camadan, §10 Forsign, U5 Funds Ony. WA Siala, add 75%

Yaarrsaea far m!  Viou Rave

F.uun.ll.nq.

Sl Shac Inphay packe g e e fI 0 1 Y = W Fits virtually any car,
g | Duerino puce 53 truck or van...Domestic
inimanly Parscrall Coip. iaee o Do obs Pack 08 or Foreign.

513N, 21l dveriss. Sule C Degl PM
Yakiena, WA QEOD2-v04]  TEL SO9-457-Teai

FAR 8094570782 Warning: The Spare-Key Locking Gas Cap is thefi
pigal and cannal be opaned with toals. If Ihe

code |5 lost, CALL A LOCKSMITH FOR ENTRY.

. GUARANTEED FOR OME FULL YEAR!!
I not hully satisfied return within 30 days far full
refund (less shipping and handhing) Allow 4-&
wesaks 1or dedivery

Comngiane Laci e 5y Pt (0 AT SRIE700 A ONT L PWT A RCIGD
L R DR o Rt L

« Tri-Mode
- Jerrold SB
- Seientific Atlanta

1-800-848-3997

Easzy to change the Made ol baavy duty, high
combination. Iengile chrome plaled steel.

ORDER NOW!! 1-800-552-5327

One for $19.95453.50 s/h » Twa for $37.90+85.00 5/
| (TX & OK Res. add 8% sales lax) or send
check or money order + Make, Model and

Depl. M 690

Year of your auto(s) to:

P.0. Box 2770 = Dallas, TX 73221-2770

© “BUZIBOX" WELDER.

Zo Derrorin. booi-aciuind deeci gen
PRCROR DI o B A st
fonkie! pd plry Yo v frm 0 o e
FERBEHAT |EEE PSSR Ol R
W M ey nEshere P B0
riind Sand GIA0H W

Mm-mh:m-imwmm

y 'mh

b7 PN DU DA, B0k ¥
0 Y O TLE T O VhEE
FORC EPVRCTE OF D QR ..
i ol & oo Dva Swtonil FREE
ke W AT i TR
e

i Feslh BEVEC TR B

ﬁ Tl Eheprn [ Wy Do

WP £ Bt d B e T

A B AR D
.I.FIIIIll e lﬁl.ll LA

CRERT AT il PO
L el i) B

MRBEEUE

TENAS SITIE COOKER
HEAVY GAUGE STEEL
EASY 1O BulLD

SEMD FOR BLUE PRIMTS
& SPECIFICATIONS 1495

bartsacus PO box 4119
WERACUYET, W BBEET

BARGAIN HEADQUARTERS!

« JERROLD « TOCOM « HAMLIN
= SCIENTIFIC ATLANTA « TEMITH
Oul M3ISE OMLY 350
 month wamantyl ‘W ship C,0.0,1
Loweal retniiwholessle prices!
FREE CATALODG:

Global Cable Mehwork
1032 5L Sulie 108
S.F. CA 122

ORDER TODAY! 800-327-8544

“Ex-Truck Driver Gets
$21,108 a Month

Doing What

You Aren’'t”

ONGWOOD, FL. - “In only 6
nths [ took in a whopping
$126650 - and [ can take any average
person and show them exactly how
todo it," declares an ex-truck driver.
Even though he began a few years
ago with humble beginnings, the
cash didn’t start to roll in until he
discoverad this little known money
gathering secret.

Recently through a special pilot program, he
began training everyday people, just like himself,
how to duplicate his new formula.

Already the results have been astounding. For
example, one person in St. Augustine wrote that
they had made $8, 500 in an unbelievable 11 days.
Then a woman from Arkansas wrote that her in-
come soared from $927 in July, to 8393 in
September.

“I'm no smarter than you,” he states, “only, 1
have discovered an amazing wealth system.”

“Put my techniques into action and you could
be admired driving your sparkling Mercedes,
BMW, or Cadillac - dazzling your friends with
your new dream home - having people see you
radiating like a champion™

“To makr an extra £30000, my
way, Pegil res mindmal offorr.”

“¥iou can really be the kind of per-
som that you always wanted to be”

And what'’s more,” he adds, “o
make an extra $30,000, my way, re-
quires minimal effort!”

“Look, there’s no magic wand,
and poof. . . you're rich. It does take
time and work. But it’s worth it. In
fact,” he adds, “1 only want people
who are willing to put forth some
elbow grease to use it”

Mow, you may not make as much as him, but
if you are a real “Go-Getter,” you will probably
make even more. And above all, the nice part
is that you win the respect of your friends and
family.

This Ex-truck driver has offered to send fur-
ther details to readers of this column who have
the desire to become wealthy. Simply send your
name and address o

“Pilot Program™ Dept. - MAKS), 1998 North
427, Suite 6, Longwood, FL. 32750

Sending $1 to cover postage, processing and
handling is greatly appreciated, though not
required. No one will call on you.




CLASSIFIED
DVERTISEMENTS

Sophie Gronowice, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $8.65 per word payable in advance each insertion. Minimum insertion ten wards.
Bald face capitalized words—3$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines in All Bold-Face
Letters—3$50.00. Screening—$50.00. The next available issue 10 place an advertisemant in America’'s No. 1 Classified Secdon is AUGUST. The closing is
JUNE 5th. Send remittance payable and order to Popular Mechanies, Classified Dopartment, 224 Wast 57th Street, New York, New York 10019, Plaase
indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post office box addresses for
thair convenience in handling your erder, Popular Mechanics maintains a register of such mail-order advertisers containing their complete names and strost
addresses. Advertisers using F.0. Box number must furnish complete name and street address for our records. To avoid delay in the publication of your ad,

please send samples and descriptive materials with your request if your ad does not state clearly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLIS
BOOKS &
DYMAMIC SPEAKING. Overcome Fear. Bookiet

Speakers
$10000. Dynascops, Depl. PM, 551-7Tth 51, Niagara Falis, NY
14304

HER'S MART
PUBLICATIONS

“SHARPENERS REPORT™ Monihly Newslatier. Valuabie |

Tips—Sources—BuySall Used Equipmant. Free Brochure.
Skog Company. Depl. PMS, P.0O. 22558, Minneapolis, MN
55422

BOOKLET, “Working Your Way Through College,” Talls
How, $5.00. Lee Dickinson, Box 385, Hampton, Winginda
23660

INCREASE income, happiness. Free infa: WGG-PM-J, Bax
1811, Gappiph, Ontario, N1H TA1

WORK CLOTHES FOR LESS! Frea caalog includes Car-
harttLaCrossaRedWing. Cahall's, Box 450, Mount Ovab,
Ohio 45154

SLICK 50 FOR LEAST/BEAT ANYONE. 1-B00-537-T832. In
CA 408-28-5LICK. BAJ Speciakties, Box TTE3, San Jose, CA
#5150

AUTO PRICE: New car pricing prograsm. §100disk MCVISA
1-800-443-5152.

YOUR MECHAMIC CANT FIX YOUR CAR! WE CAM!
Cartified Machanics Wil Review Your Problem. Send Name-
Add ress-Y ear-Mopdel-Engine-Symploems. $10.00 Ta: Prambar
Tuna, 415 Route 18, Suite 243, East Brunswick, M., 08816

DETAIL YOUR CAR in 45 minutes. Easy siaps $5,00. G.
Sulin, 8127 Twilight Court, Baltimore, Maryland 21206

5224 DALY “CHROME PLATING' Aufo Parls. Motorcy-
cles, nexpanaive, aasy. (Fres) informalssn: Chrome Finish,
Box 2285, Waldort, Maryland 20604

GOVERNMENT SELZED Vehicles from $100. Fords, Mear-
cedes, Corveties. Chavys. Surplus. Buyers Guidae (1) 805
GAT-5000 Exl. 5-20024

HOMEOWMERS can repalr foundations. Informative
bookiel basad on 20 years experionce 512.55. D&G Home
Enferprises, Inc., Box 290, Grandview, MO B4030.

LOSE AND BE A WINNER NO PILLSIN Amazing Waight-
Cholestarol Raduction Program!!! Treat Your Heart to Lon-
gowityl!! Send 54007 RECIPES FREEI Jacobs Bounty,
3841 Regent, Wantagh, New York 11783

B9 SUCCESSFUL LITTLE KMNOWN BUSINESSES-510 00
Savage 134, D07 Aiver Road, Eugere, Oregon 87404

REAL ESTATE INVESTMENTINCOME STRATEGIES,
Book, $18.85. M. Baumgarien, Box 166, PMS. Franklin, Mi
48025

SAVE tens of thousands of dollass on the inlerest cost of
the mafgage on yous homs withoul relinancing or incraes-
ing your house peyment §14 85 WCFS, 21808 Wikdwood,
Snohomish, WA 58280

HOW TO BURGLAR PROOF YOUR HOME! Complste
manual, $8 00-guasantesd! Order today| Bradbey Publishing.
2412 Lilmc Drive, Dept. 1. indisnapalis, Indiana 46227

BECOME DEBT FREE. “Ten Easy Steps to Dwbl-Free
LLiving ™ tells you how. 514,85 ppd. J & G Enlarprises, Dept. M,
P.0. Box 960, Lanham, MD 20706

CATALOGS

FIBERGLASS SUPPLIES - Everything you nesd to build or
repair boats, cams, aircrafl. AV's. Wholesale Prices. FREE
Catalog. LEBI Distributors,- $73-A Morh Rd, Groton, CT
6340, 1-B00-Z31-6537 (U.5.), 1-800-648-8058 (CT).

TELEPHOME Equipment Supplies 53100 (Refundable)
Tel-E-Larm, P.O. Box BOM5, Pittsburgh, PA 15221

FLAGS! FLAGS| FLAGS & FLAGPOLES! Free Catalog!
Liberty Flag, P.0. Box 424PM, Readsburg. W) 53958 1-800-
274-7001.

MASDOR APPLIANCE PARTS wery low prices §1.00 fos
catalog write: P.0O. Box 1650, Pigqua, Ohio 45358

FREE! The Best Photo Equipmant Catalog describes and
illustrates thousands of exciting brand name and unique
products for the photo hobbyist. Also available is the Froe
Video Catalog filled with the lales! accessories and Supplies
for tha video enthusiast. Order one or both, Wribe: Porters
Camara Siore, Box 628, Dept. PM, Cedar Falls, 1A 50613 or
call: 1-800-553-2001.

FREE CATALOG of unigue, distinctive gifts. shipped
DUTY FREE. Brenl J. Kutcher, Box 35. Alonsa, Manitoba
Canada ROH 0AD
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CAR-LAWNMOWER-TOOL CARE TIPS $500 LSASE.
KWA, 9 Alden Si., Provincetown, MA 02657

AR lanizer . . . plugs into your ghter. Mountain Frash Alr
in your car. Send 52485 DJL., PO Box 4005-305
Carmachael, CA 95609

SAVE ges, money and your engine. Don'l pay more for
"Poly'’” basad lubricants. Send for Systern “d48-Plua”, i's
guaraniesd. Check™.0. $1885 + §2 SH. Midatate
Marchandise Co., 4900 Mira Mesa Suite 312, San Anlanko,
TX TE24D

SEIZED in Government Marcotics Anidall Automobiles |
Vans .. .Boats, .. Fummilure . . Thousands other iterms. Buy
Dint Cheap - Rasell for Blg Profita! Fres information; 216
453-3000, Ext. ABII0

PREVENT G.M. and Jeap Thefts. Permanently installed
steal collar. Alfractivel Efective! Insnpansive) Stoadfasi, 8
Glen RAd_, Stoneham, MA 02180

MA. MOLY MoS; ol suppliment, Engine Alde §595, Gear
Alda 57 B0, (phus $2.50 shipping) Free Brochure. Box 12542,
Rochester, NY 146121 -800-FOR-MOLY.

BEE Alternative Dessgns for High Fusl Eficiency Carbure-
lors! Heme Are 12 Patents! $10. P 0. Box 55224, Indianapolis,
IN 85205

GOVERNMENT SEZED VEHICLES from 5100 Corvetbes,
Mercades, brports now available. For Buye's Guide call 1-
BOC-333-4100 axi. V-230

RADIATOR DRAIN BLUEPRINTS: Eliminates mess and
axpensive anti-lneece. Send $3.95 io; Frank's Auto

loosing
| Dirmin, AD #3, Wesl Middlesax, Peanna. 16153

VAPOR Carburebor Triples MPG, Free information. HAA
A2 PY, Bowling Gresn, MD 51334

CiL AMALYSIS SERVICE. Fraw infarmation, Diichack. 10
Doverdals Rd., Creanvilla, SC 20815,

DAUG RAID SEIFURES: Buy Dift Cheap! Cars, Trucks,
Vans, Boats, Computers. Write: Saizures: Bow 4300-AT,
West Covina, CA 91781,

POWER CHIP Incraass Your Car Of Truck Parformance!

Horsapower, by changing The Computer Controd Chip. Call
1-B00-255-2447.

BUY Gowernment seizad & surplus vehicles from $100.
Fords, Chevys, dxd's. eic. For inlo call (602) 842-1051 ext.
o7

DON'T wand your car stolen send $10.50 for plans of
prodection system you can install. Helix Tech, P.0. Box 164,
Miliord Center, OH 43045

CARBURETOR EMHANCER. Can double mileage, relain
fuli power. Free Details Eagle Ressarch, 1-B00-683-4T58
11604)426- 7229

MEW Turbo Enhancer KiL Increases Performance. Chrys-
ler Turbos Gend 52485 + S2.00 shipping To: 55
Technologies, P.O. Box 648, Depl. PM, Keago Harbor, MI
48033 (313) BEY-11T

SLICK 50. BEST PRICEFREE SHIPPING. 1-800-678-T545
BAC Enterprisas, At B, Box 8538, Claramona, OK 74017

BUY YOUR NEXT CAR lika the pro's do. Ex- agancy owner
reveals bast kept secrels dealers don't wand you 1o know
Freo details: Cars, Box 3501, Peoria, lngts §1614. Dept. 51

AUTO AUST PROOFING. indusinial Grada. Mew To USA,
Dy Wits, Detaits: Briv-Tek, PO Box 1002 Depl. 2A,
Londondarry, NH 03053

$500.00 PORSCHE 520000 BMW NOT ALCTIONS.
LEARN HOW §7.00. Pogo, Box 152028-PMEP, San Deego,
CA 82115

AUTO Shop Equipment - Catalog 52.00 Asfundable. Pro
Sireal Specialties, Box 20445, Dadlas, TX T5229-0445,

SAVE rediaior repairs made easy. Repair manual §3.95
PPD. Box 3328, East Detroi, Mi 48021

UMIOUE Frogrem of Prowsnistive masndenence for any
auto §195 FREE car cere guide included Motorcare o,
44241 Balmulr, Lancaster. GA 53535,

ENGIME “LIFE-SAVER" SYSTEM “48-PLUS" answers all
engine irctional problems. Extra-Tough Heavy Duty Formu-
Ia, incresses gas milesge, compression and horsapower,
sasier stnns, reduces wear Bnd Slress on internal parts lor
longer engine life, sasy “once-only” applicatbon does mot
"Flugh-0ut” when oil's changed. “48-Plus” challangas all
competition. “Life of your car“satislaction guarantee or
mondy back. So Hurry! $18.95 plus $2.00 shipping. ¥ 0., Box
5027C, Sparks, NV 85432-5027, Free brochure SASE

QM| DL TREATMENT Box TE0N, Tampa. FL 33871 526 95
PPD 1-B00-233-4005.

ENGINEGLIDE P.TF.E. ENGINE TREATMENT 520, Dis-
fributors Wanted. B15239-35E1 Mataighide, Pacatonica,
IHinois B1063-0040

INSURANCE RECOVERY CARS! 10,000's Late Model
(1965-80) Lusuny'Economy. CaenTrucks Sold ‘Weekly By
insurgnce Co's As A Fesult O Theft Recoveries, Watsr,
Smoke Or Collision Damage. Porsches, Mercedes, Jaguars,
BMW's, Hondas, 3000X's, Corvelies, Cadillacs, Lincoins,
Siverado's P/U's, Broncos Elo . .. All Sold For Drastically
Low Saivage Prices. Some Are Easily Repairabie For Huge
Savings And Profits. Manual Wittan By Car Dealar With Vast
Experience Tells HowWhere To Buy, Prices To Pay, Vahi-
cles To Avold Slashing Repalr Costa. Also, Section On
Buying Bank Repossessions (Super Cheap). 512.85 Money-
Order To: Insurance Cars-1, Box 4325, Monros, LA T1211-
4525

[Continued on naxt page)
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AUTOMOBLES
(Continued trom preceding page)

(GLMDE HOW 1o maintain, repair your car yoursel! Send
$10.00. Auto Advice, 1111 Davis Orive Suite G5 - 189
Mewmarkat, Onl. Canada LIYTV1

MOONSHIME ALCOMOL Makes Super Automobile Fuel
Make Your Own Cheap. Instruciion Manuad $3.00. Alehoiusl,
723 Disston, Philadelphla 10111-4322,

ALUTO SUPPLIES & EQLRPMENT

“NEW" TEFLON ALTO POLISH for showroom finish at
whobesala price. PL) Enterprises, Dapt. PM1, Box 505, Por
Richay, FL 34673

LEAKY GASKETST Don't repalr! PERMAMENT, [remov-
abie), exderor SEALANT 5795 Anchor-Kit, Boe 18,
Waeatbury, MY 11580

BULD ELECTRONIC AUTO BURGLAR ALARM for bl
$20, Bama basic dasign as axpensive systems. Schamatic,
parts st and nstallation instructons 53 ALARM, Route 4
Box 427, Martingvilla, VA 24112

ENGINE OVERHAUL KITS: WHOLESALE CATALDG
§2 00 Engina Sarvice Group, Depl. PM. Box 13063, Lansing.
Bl 48501,

MRBOATS Hovercralt Supplies. Compleled Models,
Plans. Kits, Propeliers, Engines. Catalag $3.08 Sporscralt.
Box S40M4, Masker, OK T4855

HOBEBY HELICOPTER. Utitralight irue halicopter - Conven-
tignal helicopter contrals. Simpldied constrsction - Motor-
cycle or Rotan engine. indormatons: §500. POLYMOVA,
Dapt. PS, Saint-Aeami. Quebec, Canada JOL 2L.0.

LEARM TO FLY AIRPLANES-For fun, caresr. Feport
written by airling caplain teils how, Oniy 55.00-5atisiaction
Guaranteed! Order Today!ll Aviation, Box JZTE-PME, New
Ban, NC 28564

ULTRALIMEHT Alrcral takes off VERTICALLY Sirmple con-
struction wmder § 150,00 Special InfoPlans §19.95 EASYLIP,
B17 Anderson Cx. Rd,, Talent, OF 87540

RADID Controfled Model Hot Air BaBoon Propane
povwered, fascinating hobby, bulld for undar $200.00. Send
£10.00 lor plans to: RC Balloon, Box 86 Star City, Sask..
Canada 30€ 1P0

INEXPEMSIVE spacecrall, helsophirs, elictronics, COM-
PUTERIZED PANORAMIC SIMULATIONS, enginesring 1-
BlO-ATA-43T.

1047-1972 Chewrals! fruck parts Call o order catalog
Golden Stake Pickup Pars BI0-235-5717

MRBOAT, Uliralight. Marine propeliers, Catalog $3.00.
Askey Propaller, B5154 Old Daron Rd , Kaller, Texas 76248

ELECTROMIC HEADLIGHT DELAY easy installation
$44.95 ppd. ML Enterprises. Box 248, Ligonier, IN 46787,
Iindiana residonts 5% - Viea, Mastercand

TODAYS AUTOS GETTING YOU DOWNT Save thousands
in ropair bills with this informative video on aulomotive
compiter lechnology, Send $19.85. D.L. Produclions, RFDI
960-3, Epping, N.H, 03042

NIGHT DRIVING GLASSES. Free delails. Glasses, 2117
Hollywood Boubevard, Hollywood, Florida 33080

DRIVELINE REPAIR VIDED STEP by STEP inst. No press
of spacial tools req'd. 321,85 + $3.00 postage. CONSTANT
VELOCITY, 4757 Bracken, Ft. Weorth, TX TE137

Drivaways! New product prevents autos from

BUALD your own variable pich prop bor your homebuil or
alrboat. Complate bluepeints & B.OM. 515 US. Sono-Oyne
Enginearnng. Box 1042, Angus, Ontario. LOM 180, Canada

SPALE & ASTROMNALITS

ELECTROMIC Kita! Tracking Trangrmtters! Voboe Disguis-

sl Minsbure FM Transmithers! Phong Devices! Deteclions|

More! Catalog 5200: XANDI Electronics, Box 25647, Depd,
280. Tempe, AL BS2E5-5647.

WIRELESE DOOR CHIME: Bast Thing Since Sliced Bread,
Frae Information. Howell Showcess, 220 C-7 Sunsed,
Sharman, TX 75090

TINY 2 WATT TELEVISION TRANSMITTER! 2 Mile Rlanga!
Undaer $1001 Compleia Plans, §12.95 Satisfaction Guaran-
. Supercircuits, 1403-B Bayview, Hermosa Beach, CA
90254, (213) 372-r168

PAOTECT YOUR VALUABLE ELECTROMICS, sioroo,
compuler, FAX. Amaring suppréstor prolscls your aquip-

| mani or pays for the repalr, guaranbeed! Fres nfo. Rubkoan

Group, B0 5. PCH, Suite 8283A. Redondo Beach, CA B0277.
FAX [213)318-2004.

ASSEMBLE ELECTROMICS. Eam whils you loarn. Wa
supply components. Paymenl sent! Send sell-addressed
starmped envelope. DG Elecironics, PO Box 2540, Newbury
Park, CA 81318

COMPUTERS & SOFTWARE

FREE Programs!! IBMpe sApples TRSED siCommadins.
EZRAEZRA, Box 5222 ML, San Dvego, B2106.

BUILD your own Macinlosh and save 5P New book
shvows Now, Free info, CATMAC s, Box 68708, Portland, OR

| o7oea.

EXPERT SYSTEMS PROGRAMI Learn Basics. 58.00
Letwun, Box 372, Lazo, B.C. VOR 2K0

MASA emblems, toys. gifts, collectibles. Catalog $3.00
Refundable. Collecter Trends, Box 361, Dayton, Dhio 45406

BOOMERANGS ... H-TECH DESIGNS. Incredible Re-
hernes| World's Best Catalog. FREE! Boomeranghan, 18061
M. 3rd, Monroa, LA T1201-4222. PRO-RETURN!

SUFERNATURAL Cloud Muclear Warfars Earth Sgan Dis-
placement §1.00 MEDER, POB 5162, San Anlonio, TX 78201

CLEAN
dripping. Kit $14.95 BNL Enterprisas, Box 518, Temps, AZ
B5260- 0518

HOVERCRAFT

SAVE Money! Amaring Treatment Improves Gas s
RAeduces Engine Friction. Guannieed. Free Details. Flippan
Distribuiors, 3826 Amon Ave , Dept 20, Pennsauken, N.L
08110

TAE CHAMNGER - Build from scrap matal. Stores easily.
Plans $8.00. Changer, Box 2070, Cotaga Growe, Minn
S5016.

REBUILDING Book: Eleciric Wiper . . . window. Fadeator
memmumm £39.05. AEM Technodogy. Box
4560, Lago Vists, TX 7E645.

AUTD SECURITY (Blocksystem, Automatic Alanm); m+
Gifts: MODNEY Moking Foliod, Recipes. FREE
Economatic, Box 38096-P, Chatsworih, CA 81313

PLANS for a slimjam designed for electnic locks. $3.99.
P.O. Box 721182, Oldahoma City, DK 73172

AUTO body repair tips for amateurs send $8.00 to: T.C.
Emnterprisas, B84 Geneva Or.. Geneva, IL 60134

HYDRAULIC JACK repair parts and menuats, Calsiog
#1580P-send §300 Hydraulic Jack inc., P.O. Box 8.
Accord, NY 12404

HOVERCRAFT Plans All Sires. Catabog $1.00. Universal
Hovescratt, Box 281, Condova, lllmoas 61242

AERO-CAR Amazing Howercralt built easily with ardinary
tools. Lewnmowar engine power. Carmes one man plus.
Howmers, fligs forward, backward, Sidewsys over [mnd'snow’
waier. Complede construction plans and Brochure. §11.95
Apro-Projects, Box 5118PM, Clinton, New Jorsey 088049

HOVERCRAFT plans, 3 1o 160hp. iMormation, $5 [refund-
able). Seviec, Box B46. Monnoa, WA 8272

KITS, VW plans. Frea Informalion. Neoleric, Terre-Haule,
Indiana 4TBOT. (B12) 234-1120.

HOVERCRAFT Plans, Parts, Kiz. Catalog 52, GPL, 2859
Cormarant, Delray Beach, FL Z3444-1068

HOVERCRAFT PLANS & PUBLICATIONS Calalog. §1.00
LAM, Box 27655, Lansing, Michigan 48809

8BS, RADIO & HAM EQUWPMENT

POLICE-FIRE SCANNERS. CH's. MARINE 2WAY. ANTEN-
NAE. HFR, BOX 18224PM, DENVER, CO 80219

BLALD BIKECAR] DetailsPhoto Sea Any Popular Sciance
Magazine Ciassifinds.

BICYCLES, SUPPLIES

BICYCLE CARRIER DOUBLE Trailer hitch mounted, $8.00
plans. Monsian, Box 503, Centralia, 1L 62501

MOTORCYCLES, MOTOMRSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, ATV s Kits, Parts, Engines. Lowest

MOPEDS, Electric Cars, Plus Parts, Manuals Accessonies

Unigue Catslog 53.00. Performance Speeadway. 2810
Algonguin, Jacksonville, FL 32210

GO-MARTS factory diract for $38.95 to $239 .85 complete
catalog §1.00. Schmieder. P.O. Box 142 Springtown, PA
16081

GOHCART, under £35, weldless, plans 85 ATP, Box 10693,
Seortadale, AZ BESIT1

AVIATION, HANG GLIDING

DMRECTORIES: Secrai Scanner Frequencies! Federal
Apencies, elc. Big Calalog. CRB. Box 56-PM, Commack, NY
11725

CB MODIFICATIONS! Frequencias, slidars, FM, ampkhars,
bk, kits, repairs, high-parformance accessories. Catalog
52, CBCI, Box 1500M, Phoaniz, AZ 85046

GETTING ihe most out of your CHB rmadioc in sumple
language $£3.00 SASE. Box 810, Nesconsat, New York 11767

SECRET CB manuals, modificalions. accessories. Cala-
ing 52. Seiman Enferprises. POB 8189, Corpus Christi, TH
TBAEE-8189. (512} B53-2005.
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BUILD your own computer desk for under $30.00! Com-
plete blueprint and instructions 5685 C.8 Bluegsinting,
PO, Box 1402, Biglark, MT 58811

BURD A PC COMPATIBLE COMPUTER and sawe hun-
dreds. Mew Book shows how. Anyonae can do it Gat $10.00
parts. coupon and book, send $8 75 Computers. P.O. Box
43, LeRoy, IL 81752

VHE VIDEO
MOVIE CLASSICS

FREE MOVIES! Thousands Avadable! Free Sample Cata-
kogDetasls, Arl, Box BAPM, Kealer, CA 535300064

SATELUITE - TV

FREE DETAILS. INSTALL IT YOURSELF! Easy to fallow
instructions. Complete systems and upgrades Enjoy HBO,
Canamax., Showtime, The Movie Channel and more! Orbitel
Satellite Communications, Box 264-ME, Bohemia, Mew York
1160284, Phone (S516) 588-1282.

VIDEQCIPHER: Build Your Own Low Cost Videocipher 1L
Operates Without Subscription, Kit includes Simpie nstruc-
teorrvs, Parts List & Circasit Board. Only $55.00 [US), Chaque,
MO-To: CA. Comeau, Box 1327, Haldlax, BLS,, Canada BIK
SHd

FREE Catalog - Lowest prices world wide, SKYVISION,

, Fargus Falts, MN 56537, [BO0) 334-5455
MM-intarmaticnal 21873585231

VIDEQCIFHER B Chips. And Complele Working Linits,
Mew And Used. Call 1-800-285-2447, M-F Sa4M-5PM EST

DESCRAMBLERS-Videocipher. Details 51, Calestinl, 740
Corydon Aw, Winngeg, Canada, RIM 0Y1,

VIDECOCIFHER Technical Manuals Wcluding Sofware.
Catalog - 33.00. TELECODE, P.O. Box B426-PM, Yuwma, AZ
B5366-5426

STEREOD, CASSETTE TAPES, ETC.

WANTED: Tube audss equipment by MARANTZ, Mcil-
TOSH, REL (313 TaT-0a28

TV, mamw
MNOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

SURVEILLANCE | COUNTERSURVEILLANCE cataiog.
Camaras, transmitters, bug detectors. 53,00 (relundable)
DSP, P.O. Box 1275-PM, Pedondo Beach, CA S02T8

12 HOUR CASSETTE RECORDERS, Voice Activated. Free
Brochure. Productve Products. Box 830024, Morcross,
Georgln 20093

PRIVACY Problers? Hi-Tech Elecironics! Survesliance!
Debrugqing| Profection! Catalog - 1-800-232-9558
BUGGED? WIRETAPPED? Find oul fast! Counfermea-

sures eguipment catabog $1. Capn Elecironics, Box S89P,
Bayfield, CO 81122

CABLE TV BONES MEW EGLRPMENT 1 yedr warranty
Lorw=Frér price. Froa Brochure ACE Products, PO Box 582,
Sato. ME G073 100 07 25

CABLE TV DESCRAMBLERS, corverlars, filbers. and
maore. FREE 14 page catalog. TW Cable, 12082 5W. 117
Court, Suite 126, Miams, FL 33186, BO0-442-8333

CABLE TY CONVERTERS. Jerroid, Oak, Scienbifsc, Allan-
tic, Zenith and Mary Cthers. “New™ MTS Stereo Add-On . ..
Mute and Volume. [deal for 400 & 450 Owners! Visa, BUC +
Amey. 1-800-836-T623. BAD o, 4030 Boau-D-Rue Drive,
Eagan, MN 55123

DESIGN-Bunld Airplanes, Hang Gliders. Samplified pubdi-
cations brochure §1.00. McCoy Alncraft, Suite 243, Box J
Manhatian Baach, CA DO268

H__

ROOM SURVEILLANCE TELEPHOME 517500, Phone Tap
Catalog $£3.00. Listen Electronics, 803 Eigin, Muskoges, 0K
Ta40 - 1-B00-513-TAPS

[Continued on nexd page)
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TV, VIDEOS & VIDEOQ EQUIPMIENT

ATHLETIC EQLAPMENT AND BODY
BUELDING COURSES

AIR COMPRESSOR REPAIR PARTS, LARGE OR SMALL,
MOST BRANDS (B00) 735-3507

wmﬂ from ﬂ parge}
CABLE Duscrarmblirs, Whioleaaks Prices 0D O.K. Same
Day Shipping, Full Warranty. 5 A.C., Orders 1-800-622-3798.
Irifo, 1-T02-B47-3795%

DESCRAMBLER M358, Only §$3995 Guaranbeed.
Telarmas, 3016 Wilshire Bhed. #3828, Beverty Hills, TA 83211,
1 -B00-548-4500.

DESCRAMBLERS, TOCOM, ZENITH, DMK, HAMLIN, JER-
ROLD, SA, WHOLESALE PRICES, C.O.D. OK, MOUNT
HOOD ELECTRONICS 206-896-5837.

HATURIST Videos'Magazines, 5200, SASE. PM, Box
U206, Mewark, DE 107 14-0266

TOCOM Sale, Complile Descramblers with Remobe start-
ing at $135.00 sach. Call [213) 478-2506.

CABLE TV CONVERTERS BARGAIN HEADOQUARTERS.

DENITH, TOCOM JERROLD, SCIENTIFIC ATLANTA, HAM-
LIN, DAK. SDRAY, MO CA SALES. ORDER YOURS TODAY!
BO0-XIT-A544.

BIGGER, More Powerful Muscles - faster!! Free Booklel!
Univarsal, Bow B8G44, Defroil. Mechigan 48240

BULD Olymgsc Size Bench POLDS Easily To Twelwe
Inches. Plans and Extras $295 Pumpnsio, PO Box 251,
Cragen, MN 55363

SPORTING GOODS AND EQLAPMENT
b i

ELECTRIC TROLLING MOTOA PARTS & SERVICE Fac-
fory  Authorized .. Service .. Pans . . Minn  Kota, Motor-
guede . Pfusger . Ram . Shakespears . Service Carter
Unhimited. 1440 Hollard Ra, Suttolk, Va 23434, 1-800-628-
8161 ... 24 HR. Turnaround

THROW YOUR OWN BOOMERANG, Greal fun lor anyonse,
only 514.95, spacily B or L hand. Plans to bulld your own
3555, both for 51695 Theowood's, 700 Washington Ave
S.E., PO Box 10-48, Minneapolis, MN 55414

REMOTE CADDIE No mare “Where's the REMOTE?!!
Organizes all remotes on one potlable, 8 = 12 clear panel
Send $9.95 + $2.00 shippng to: CADDIE, Box 475, Saymour,
TX 76380 Money Back Guarantes!

CABLE TV SECRETS - the cullaw publication the cabla
companies tried 1o ban. HBO, Movie Channal, Showtima,
Descramiplers. Converters, elc. Supphers list included.
$9.85. Cabka Facts, Box 711-PM, Pataskala, Ohio 43062,

DESCRAMBLE EASILY! Retred cable employes’s SE-
CRETS. Directions. $5.00. Dept. MB. BO2 West Stroet,
Hasrisonville, MO 64701

CABLE Descramblars Will Beal All Prices, Daalers Want-
ed 1-B00-607-3335

CABLE TV EQUAPMENT

REMOTE CONTROL A/B switch. Easy pictumed insinic.
fions $15.000 J. Doto, Box 160414, Sunnyvake, CA 94087

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Travel Trailer - Filth Whesler -
Matorharme - Camper - Prckup Cover - Plans - Pallerns - Kits-
Catabog 81, Glen-L, 9152 Rosecrans, Box 1804RV,
BalHiowar, CA S0TDE.

SHEET METAL BRAKE 30" 515595, 15 511985 Gingery
Teol, Rt 1, Fordland, MO G5682

WELDERS selding azresscries and =alery acuipmant.
FREE CATALOG o Iafmius hraros call 1.6HE 203 5840 o

LowicE Weedt s 10531 Mindlay Sireed. Cincinnat Cio 45214

PHASE CONVERTER PLANS. Aun Three Phasa Motors
on household current. $5.00. CONTRONIK, P.O. Box 1362,
Enka. NC 28728

HOOK MATE. Kesp peg board hooks in thair place. Enay
lio wesd, Send 1or sarmples. PO Industries, 155 Winter Stresd,
W. Hangar, MA 02339

SOLID Coppar File Serapper, cleans even the finaat (les
bettes than wire brushes or money back, §2 89 plus $200
S5&H 1a: T.AC, P.O. Box 28005 Fraser, Ml 48026

WELDING, SOLDERING, PLATING

™0 Sieal Frame Picnic Table Plams Send 8500
Weltiplan, P.0. Bax 114, Stoulseilln, Qo 43154

WANTED - DETROST DIESEL 140 AND 8.21 INJECTOR
CORES. Call Pops Hunler. (B00) 321-4234.

TOOLS FOR SALE

LEATHER DRILL The MINIDRILL is The ldeal Tool for
LEATHERCHAFTS, LEATHERWEAR and LEATHER PROD-
UCTS. As you press down on its handle it rotates cutting nice
round holes from 1mm o Tmm in size in seconds. It is
guaraniesd and salis or only $19 95 plus $2.50 shipping and
handling cost, THOMAS ROBINSON COMPANY, P.O. Box
BOSE, Seattle, WA 28108

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guai-
anteed. Catalog §1.00 (Refundable). Camaiol, Dept. 44, Box

| 65, Bristol, Wisconain 53104

EVERY home naads this UNIQUE POCKET DRILL. Uniim-
ited wses for the hobbist, mechanic, handyman. Compéate
with 12 assoried bals. Makes ideal gift, Sond $19 .95 to; MWSG,
P0. Box Bdd, Malvarm, AR T2104.

LOCHFCHINE Tools and Bioka. ieln 21.00, Yichae
Freeman. Box 173, Huolingksrn: HY. 12743

172 TRAILER PLANS Motorcycle, Litility. Gar, Constrec-
thon - Strong, Streamdined, easily baslt, Component Kits
Catalog 5400 [Refundable} Tag-Along. Box 15107, Salem,
OR 87308

UTILITY TRAILER PLANS £10.00. J. Oachipinti, Box 8092,
Dickson City, PA 18518

TRALER PARTS

TRAILEX ALUMINUM TRAILERS for powerbopls, cars,
lawn and garden seowmobile and wlility. Can be PUR-
CHASED DIRECT, spacily lypa of trallar needed, & quotatan
will be mallsd. Call 216-533-6814 oF wile. Box 553PM,
Cantietd, Onbo 44406-0553

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTEANS - WORLD'S LARGEST
COMPLETE UNE - 6'/70' - Powerboals - Sportboats -
Sailboats - Tnmarans - Dinghies - Househoats - Hydroplanes
- Tunnelhulis - Duckbcats - CanoesSinppers - Kayaks -
Dories - HUGE, FULLY ILLUSTRATED CATALOG £300
[Airmuasl 500}, includes Supplies Catalog, (Epoxies - Fiber-
glass - Flstaton Foam - ISCOVER ne dryrot apaxy buiding
mathod) - BOOK “Amateur Boalbudding” 3600 -
CLARMCRAFT, 16-F Aqualane, Tonawanda, NY 14150

EVIHRUDES - NEW 1988 Bargans - Top Brands .. all
sizas .. 5200 handling Scott McoCulloch parts .
Electra Marne, 510 Merrick Poad, Lynbrook, New York
11883

UNIGUE DAILL BIT SHARPENER acourately sharpens bit

. o \4 dia. using drill - §16. Grindsions, poslage included. HY-

SHARP, P.O. Box 098, Lynden, WA Q8064

HOMEYBEE Heetool Handy Umique Scraping. Prying
£11.00 postage included. Haas. R-1, Bloomer, Wisconain
STERN08

UPHOLSTERY Sewing bMachings with Walking Fast Com-
plete ready 1o use-only $585.00, Thompaon Modd PW3I1-
AVAILABLE FROM YOUR LOCAL DEALER, or order disect
{Master Charge-Visal Datha M. Inc, P.O. Box 12110
Lubbock, Texps TR4SI-Phone: 1/800753-T770

MACHINERY, TOOLS & SUPPLIES

HOBBYISTS imgrowe your LATHE witkh the ultimate tool-
post systarm! KRF, Box TEIC, 5t Joseph, M) 49085 B16-479-
50

SMALL FOUNDRY Furnaces, Supples. Fres lesature
Pyramid Producis, 3736 South Tth Avenue, Phooni, Arizona
B5041

STEEL, Aluminum, Brass—Shest, Bar, Shop Supplies,
Plans. ‘Writa: CEl, RR1, Box 163, Cameron, IL GY423.

BANDSAW BLADES, Any Siea, Free literature. King Saw,
E541 Tigawater Dreea, Morolk, Virginia 23509

BOAT PLANS - PATTERNS - KITS - Hundreds of Proven
designs - 7'/55° - Hydroplanes - Canoes - Kayaks - Aowboats -
Duckboats - Dories - Bassboats - Sailbgats - Houseboats -
Sportfisters - Quickisimple Stitchenglue, Trermendous s
ings! 188-page DESIGN BOOK - $4.00 AIRMAIL |ncludes
Free “Boatbuildng Supplies™ calalog. Book: 312 page
BOATBLUILDING WITH PLYWOOD, NEW 3nd Edition Only
£2585 OGLEM-L, M52 Rosecrans, Box 1804PMIF,
Balflowar, CA S0T08.

MINUTE BOATLOADER PATENTED onée arm 1o use or
carny mus! hivee square hiteh receha front boal support
welder lathe local matenial plans parmit 1o build one $20 car
{opping video $10 returm plus §15 for same. A, Shotwetl, 207
Simpson Howell, Elizabath, Penna. 15037

CRAWNSE The World, Seb-Sufticcent 62 loot, 15 Foom
Catamaran Cruiser, Family Yacht. Plans $10.00. Catamaran,
P.O. Box 1011, Fitchburg, MA (1420
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LATHES-INDUSTRIALHOBEY FROM §345.00, METALS,
SUPPLIES. LARGE CATALOG 5200 CAMPBELL TOOLS
35TH YEAR. 2100-0 SELMA RD.. SPRINGFIELD, OHIO
45505, 1-513-122-8562.

4 METAL Cuiting Lathe 5114 25 Taig, 15048 Proctor,
Industry, CA 91746

MAME BRAND TOOLS BELOW WHOLESALE! 5K, Chan-
nellock, Makita. elc: Clossouts, ovarruns aksol Catalog $3.00
{ralundable) Wholesals Tool, Box T18-P. Jenison, kil 456429

LUMBERJACK chan saw sawemills- powar-feed. Brown
Enginesring, Box 40, Wesl Point, CA 55255

LATHE - Jat 13« 36PBD $2.969.00 Debvered Cataiog
$1.00. Blue Axdge, Box 538-V, Hurricane, WV 25526, (304)
S62-3538.

ATLAS Lathe Parts Accessores, HERBMAN, 3308 NW B0th
Street, Tamarac, FL 33321

ENERGY SAWING
PHOTOVOLTAIC Systems Low Maill Order Prices on

| companants, complale turn key systama 40 page guide-

bookicataloq condains design information, example sys
Iems, components, testmonials & workshesls §3.55
Sunebco. PO Box 1498PM3, Hamillan, MT 58840 4068-385-
G924

FREE ENERGY! Fual-liss Molors and Gensrators. HEA
HEP. Bowling Gren, MO 63334

BAVE § on hot waler. Low cost pre-heater. Plans $10000,
P.C). Brom 557, Byron, 1L 61010-0557

ERERGY MISER AR TO AR HEAT EXCHARGERS

NEW! SUPER-EFFICIENT DESIGHN  Sawe Eig Moy on
meatan d&nd air condilicinn 3 2osis whike cn_uying Frash
precondtcred A, Bu-hd your e or s fag iy e and et
i olherg Wb G saty Ea prdarstaee . Bluearings oard
insirURlign MARLE]L $5u e Buil2 eF e night 5 o0 wnit far you
nr a3mmnng B sk The Tnal orcdoat G less s pe snne e
md % miicieri than many mode 5 on bhe madkoal 108y Sand
F24.53 In: KK TECHHNOLOGIES, PO, BOE 10505, FERG0,
MO B 10E-0505

CAUT HOME UTILITY COSTS! PRACTICAL PROVEN INEX-
FPENSIVE. ILLUSTRATED BOOKLET 8. INFO §1, SASE TO:
ENERGY, P.0. BOX 730, MURPHYSBORO, IL. 525858

EARTH AIR SYSTEM save 30P6 on ulilles. Sand §9 .95 for
complete details to: KJR, PO, Box 547, EMars, FL 34880

IMPROVE Your Wood Stove Efficiency SIMPLE, Easy To
Build System Dastributes S1owe Heat Throughout your House
Using Exisling Heal Ducts. Holps Keop Mobile Home Pipes
From Freering. Works On lta Own Frea Power Sourcs
Regardiess Of Power Oulages. Works With Amy Type Wood
Cooal Elc. Sowe Send $10.00 for plans. Jim Molames, Box
G284, Chiyanng, WY B2003

SOLAR WATER HEATERS no maintenance, eleciricity, or
pumps. Easy installation. Sunahing Systems, 14340 Dandes
Hill Bd., Grass Valiey, Galll 95945

SOLAR & ALTERNATE ENERGY

MEXPEMEWE Compact 12v10a Genaralor, marny uses.
Intormative plans $5 P51 PO, Drawer 2408, Bonlta Springs,
Fla. 33955-2408

SO0LAR. HYDAO-ELECTRIC, WIND POWER equipmen
CATALOG. §3.00, US. 5600 foseign, WESCD, Box 938,
RAedway, CA B850

SOLAR ELECTRIC SYSTEMS! Panals. Equipment. Books.
Free Catnlog! SUN POWER - TEXAS, POB 2788, Freapor,
Taxas 77541, (409) 230-8350

S0LAR ELECTRIC INDEPENDENT HOME Book. §15.55.
WINDPOWER, Route 1P, Hollon, KE G658

SAVE Thousands Build your own solar pansls - send
S14.85 plus 32,00 58H for Diagram 8 Material list. Solar
Shores, PO, Box L, Westarnpor, MD 21562

HEATING, FLEL SAVERS

THRED of DIGGING ASHES out of your BARREL STOVE?
NEW HANDYMAM ASH PAN KIT ELIMIMATES MESS.
ISIMPLE! Complete plans and matarial list, Send $10.00 10
Ohzark Mountain Stove Works, B @3 Box 590, Swearise Baach,
MG B50TE

HEAT YOUR HOME WITH YOUR WATER HEATER, Eiimi-
riate Eleciricity. Cat gas bill in half. Mechamical Orawing
$1500. Sand SASE. Energy Saving Systems, Box 16870, Salt
Lake City. Lhah 841168

HOME CRAFTSMAN

“GETTING STARTED WITH PYC PFIPE FURNITURE.™
Casual, Box 208, Tewksbury, MA D1878

{Continued on next page)




HOME CRAFTSMANMN
[Cantinued from preceding page)
FAYORITE WOOD TOYS, Patterns. Parts, Wheels, Catalog
£1.00. Toys and Joys. Bax 628M. Lynden, Wash. 08254

NEW! BUILD AMAZING LIGIND PISTON ENGINE from
peipe Tittings. Easy plans, Fres information. ABCO, Boo 3086-
ME, Seaminary, M3 35479

FULL- SIZE PROFESSIONAL PLANS Catalog $3.00. Over |

200 plana for buliding fine fernibure. Fusnstune Designs, Inc.,
CP-90, 1827 Elrmaake Ave., Glanview, IL 60025,

EURGLAR-PACOF YOUR HOME
WITH Ineapensive. eaty ba bnld, PYL sacuity bas wilh
SECAET WMER CORE. Plane £17 Harry Marin, Box 4813,
Shravegnrt. LA f1104

SUPER woodcralt patterns, catabog $1.00. CraMers
Dalghl. 11840 Norh US. 27, Dewitl, Michigan 48320

WHATHOT SHELVES-two wasy 1o build plans 3500
Fidelity Markading, Box 55202, Hougton, Texas TT255

PATIO FURMITURE, Complete plans. build yoursel, nol
complicated. SAVE MOMEY. 53.00. Woodworks 17241
Lowis Ave.. South Holland, IL. 6M73

RECYCLE discarded plastic comainers, lires, glass inlo
usaful home products. Easy plans, dlustrations, pichines,
Send §7.00. Frunk Ascenro, P.O. Box 4073, Danbury, CT
DER15-4073

HYDRAULIC LOG SPLITTER, Buikd for kess than §100,
complete simple plans 5595, AMCAS Technical, Box 1814,
Ooman Springs, M5 J5564

BEAUTIFUL GAME TABLE lor game room. kdeal for Friday
night poker, Plana $15. kisal Enterprises, PO Box 1161,
Sandy, Utah B40%1-1181

ROLL ARGUND TOOL BOX: Easy bo follow plans, built
maxpensively: $6.00. Design Crafts IMernational, Inc., Box
#1153, Edgewood, M 21040

Marets, Depd. 17, Box 4514, 51 Paul, MN 55104

ROUTER TABLE FROM A STEEL DRUM. Plars 3500
SABE. DR, Products, PO, Box 19445, Tamga, FL 33865
s

different designs. Bluaprints $8.00. P.0. Box 674, North East,
Pa 18428

FOLDING stool, coMes tabbe, picnic table, Lnigue, portis
bl 3 detailed dessgns $6.00. Blueprints, P20, Box 1305-138,
Brunswick, Masns 04011,

HUNTING KMIFE YOU MAKE out of an "OLD FILE™, using
simgple lools Hustraded instroctions 55.00 1o: Handeai of
Cadifornia, B39 W. Ave. 'L", Calimesa, T4 32320

QRIGINAL colonial swinging cradie easy hell size patiarms
£5.95 Mears, 5841 Waltham Way, Lake Worth, FL 23453

MAKE YOUR OWN RETURMING BOOMERAMNGS! Flans
&nd Ihrowing instructions: 55.00. MJB Pulshing, Dept. A,
P.O. Box 2755, Baylown, TX 77522-2755

PICHIC Tabks, Swingd, Plantess Plans 5500 each.
McCorrmich's Cuslom Woodworkng, 43 Lindalane, Long
Beach, Mess. 39560

PROFESSIONAL Wooorarer 1eachos you Now 10 cans
el Birts, (300 Aelundabee) Birds of Amence, 5345
Wachtengaon, Fr. Worth. TX 78133

WOODWORKERS — Build a woodsieamer lor under
£700.00! Actually bend solid wood moulkding amd make

radius work easy and fun. Complete working blueprints
§1000 “Woodworkers Enlerprises Inc,” Box 13091,

Okiahoma City, OK 737113-0081.

PLANS, BLLEPRINTS, PROJECTS

GOLD Prospecior Siuice Ultralight Collapsable Back
Packing Siuice §5 For Plans. 5. Peterson, Box 182360,
Hirng, Litah 84118

¥ =18 STORAGE BARN Complate plans and instructions
$12.95 ScapeCare, P.0. Box 65240, San Antonio, TX TR26S

PYRAMED cabin, low cost simple construction, enengy
efficienl, structural strength. Information package $795
Blueprints, material list, instruchons $149.85 Pyramid
Heast Plans, P.O. Box 40755, Mesa. Arizona BE2T4-0755

RETRACTABLE DOME ior clean, wamn pools. Brochure,
$1.00. Bridge S5ta'n, Box 543, Niagara Falls, NY 14305

ETOP Woodpacker darmage, for formula mail 20,00 to:
Cindal Compary, Box 1402, Loving, Nid 88256

GLASS Chesaboards, Oiner Games, Gifts. Infarmation $2.
PG, ADS Box 190, Dover, DE 13801

WALLPAFERING MADE EASY
LEARN tha proceas of hangueng wallpapst drom fs fulky
Hiysirabd, smp-ty-dop mangdl Surdce prepambion Hang-
ing wallpapar, Henoang bomiors : Aepauns, S-lrlpﬂlﬁg wgiom-
por - -much minel Send 5905 1.5 | os §11.05 (Canadianpin.
CAT Emearpries, PO, Box 97, S0, Catnennes. Ontark, L2A
1R

SECURITY one way cutward wigwing dodr plabe, your
MAME EMGRAVED. Dwtails Fras. Anderson, PO Bax 52,
Hartsdale, MY 10530-0052

HOME REPAIRS INSIDE-OUTSIDE MONEY SAVING re-
pairs anyang can 3o both §7.00 EC.U., P.O. Box TES, Dear
Park, M.Y. 11729

MAGHETIC WATER CONDITIONERS. Decalcidses plumb-
ing-solvas hard water problems. $179. Dealers needed. Fuel
conditioners also. Magnats. 217 Columbia Rd. # A, Colorado
Sprngs. CO 80804,

SHOP Equipmant Plang - 12 Nems §19.95 Pro Siros
Spacialties. Box 28445, Dallas, TX 75220-0445, 214-484-9351

WATER RAFT PLANS £3.00 and SASE. Box 457, Farwell,
Mp 4BE22

PLANE & IDEAS on how to make or fix just about
mnything. $4.95 for list 1o: PO, Box 085145 Racing, Wi
S34DE.

SUNDIAL LAYOUT MANUAL. 5500 R Inc., Box 4450,
Expart, PA 15812,

LOUVERED DECK RAILS. Adjustable Close lor Preacy

| kdead for Poollacuzzi. Plans $5.00. DG Kamor, 15200
NEW! 53 PLASTIC PAIL PROJECT PLANS 3495 FEL |

Brepdmoore, Eden Prairie, Minnescta 55346

SAVE Build Pienic Tablel Undar $50.00, 2 styles - square,
raclangle. Sturdy, atiractive. Self or profil. Simple plans
5700, Catalog 5300, Cuality Concepts. PO, Box 514,

| Waberloo, MY, 13165
PENSSYLVANLA DUTCH HEX SIGNS. Make your own. Six

THE BEST WORKSTATION unigue afficien] desk. Lse
simpla lools. Aftracte maxpensive knockdown design.

Detaits, plars $12.50. Lightspace Design, 116 Chalybes RDY
Wi, Roxbury, CT 06TED

BUILD your own PORTABLE BAR far parties, and outings
Full size half cirche with four stools. Stores fial, from two 4 =<8
sheats of plywood Send 5895 and a SASE 1o Areon
Emerprises. P.O. Box 278878, Sacramanto, CA 95027

BUILD BBO TABLE that attaches o grill. Perfact for deck
end pafic. Compadct siorage. Easy homa project. Plans and
parts lkst $5.85, Lessurs, Box 111, Champlin, MK 55316

FIVE outdeor furniture plans. $10.00. Burnside, Bax 110,
Hookstown, PA 15050

DAY ICE MAKERS plans, kis. free information. 5. F.
Enterprizat, 1707 Wast Northwest Highway, Grapevine, Tex-
as TH0%1

EASY BUILD IT YOURSELF WORK BEMNCH Heavy-duty
Has pegboard storage. buill-in-gecinic, Send SASE+ $4.00
for plans to: Esham Entarprises né., PO, Box 3455, Lantana
FL 33465-3455.

SAVE a bundla® Hide Away Desigrs presants slimpla homs
crafi manuals or the best designs in tents, blinds. children’s
indoorioutdoor playhouses, and CAr COVEr ACCEESONIES
Sand §1, refundable with arder, to: 8443 Prairie Clovar 'Way,
Parkar, Colorade 80134, For a brochure and order form

FLANS for Building Unique Rocking CritvCradie. 57
Robinson Design, 112 East Hunter Cir. Apt. L. Oak Ridge,
Tenn. 3TEH)

TRFLEVEL PLAY HOUSE, Copyrighisd, Qutstanding de-
gign by Shop Wnslructor Plans 3305 Woodbek, 2348
Demrpack, San Diego, CA 52110

ORGANIZE Wood Sheel Pipe in your work Shop. Holkds 1
o & ft. Lengths Separatad Easy to Fuwl Plans $5.00. JKD.,
Rt. 4 Box 34, Blaormington, Il 61704

15 HORSE Cut Out Patierns For Wood, Up To 36" §9.58510:
Baker Pattorns #4, Box 58, Princeton, Minn. 55371

WOoOD, WOODWORKING
BIRDHOUSES - BIRDFEEDERS 10 diftevent plans $3.00 E.
R. Francis, P.0. Box 4125, Feading, P4 15608
FORMULAS Homemate inaapansive, removing finishes,
gtaing, mildews, bruses S350 Foomula: Box 8132,
Casssaiion, N.D. 58012

WOODEN MAILBOXES complils with cadar shingles and
paint. Frae Brothure Edisonvills Woodshop, 1916
Edisorvilie Rd., Depl. PW, Strasburg, PA 17579

CIVIL WAR CANMNON brass and wood 11 inch omamental
blusprints 5500 Simon's, P.O. Box 453, Norhlield, MR
55057

POATABLE picnic tabba, assambles and disassambles in
seconds, for plans send $5.00. Deckendor, PO, Box 160,
Lake EImo, Minn. 55042

TURN Your Garage Indo A Screened Patio. Kesp Fhyng
Insects Out, Cool Breezes In. Enjoy Yard Parties Even In The
Plaen, And Put The Car ln A2 Maghl. Send £7.95 for plans o

| Flans Inc., P.O. Box 330, Sartell. MN S8377 0330

HOUSEDECKS—For 2 sets of flogr plans with stock ksts,
exploded views, 8., send 3335 10 Simo Corrstruction Inc.
4F Walker 51 Quiney, kA 02171

FAST EASY GO KARAT FUM. Fast Assambly Low cost
§4.50 for plans. KARTZ, 374 Queen Mary, Oalosille, Onlario,
LEK 308 Payable Ckane

MONEY you can save with your refrigerstor freazer on
repairs and electric bills. Send $1295 for manual. Foner
Retrigaration, P.O. Box 194, Newtana, NY 14108

SCREEN DOOA CLOSER. For standand Sliding sorien
doors. Easy lo nstall kit Send $10.00. Ciose it, P.O. Box
1133, Morano Valley, CA 52337

IF YOU Wand Your Cwm Elactricity bn ¥our Ceen Or Renbad
House For Approximately £1.00 A Day. Send 520.00 Daposit
Reseérdation To: GAR-COR Corp,, Box 1580, Cleveland, Chio
44106, The Posimark Date Will Ba Youwr Place Im Line Far
instalimant. Total BIN Including Parts, Labor & Deposil
$200.00

FLOOD ALARM protect lamily and property, sleep easy

during Nood saason. Smple plars $15.95, Datel |ndusiries,
B 111455, Nash, TN 57202-145

DECKS Ten diffarend dack plans. Workeng drasings 1o
consdruclon pemit soburiital. fon. DECWTEN, 324 W, 2na
Ave. Golumbos, OH 43201

LOG HOME FACTS. Cwner buildor tells helpful hints on

| Buildeng mnd cwning & Jog home. §7.00. Workman, 18364

Slate Rd.. Morth Aoyalten, Ohio 44133

BURLD YOUR OWN HOME. America’s most highly insulal-
ed homes . . Panelized and delivened 0 your jobsite. Infor-
rition and planbaok, Sand 36 00 16: E.C L Distnbuting, P.O.
Box 11152, Fr. Wayne, IN 46856,

CABINET DOORS, sconssores, calalog 5200, Kitchan
Works, 825 Hwy. 5§ North, Mountain Homg, AR 73853

SAVE THOUSANDS! Be your own building coniractor.
Step by step manual from linanckng through constrection.
Build wour own home easiy and iexpenateely. 5595
Builder, P.0. Box 388, Elgin, 0K 73538

OUTDOOR PADDLE FANS - 38 - 527 - Limaled Litetime

Warranty. Great lor Porghes, Greanhouses, Garebos De-
taiks, $2.00. AMLL, P.O. Box 3332, Salisbury, MD 21802 -
33z

BECOME A CUSTOM HOME BUILDER. Get in an the
profits now, Trace secrels rovealsd, Complete program
available, Informatsen $6.00. J.B.W. Publications. P.O. Box
TG40, Atlania, GA 30058

FRBERGLASS Cigth - Mat - Roving. Polyaster - Epoay
Resing, Supples. Catalop §1.00, refundabée. (Fiberglassing
Book $6.00) MAILAD, 16 Aqualane, Tonawanda, NY 14150

PLASTICS

CASTOUITE Liguid Piagtics, Crystad clegr, codors, For
caslng, embadding, coating, fiberglassing, repairing and
reproducing with our Mold Making Supplies. Cataleg $2.00,
CASTOLITE, Dept. S0G/PM, Box 391, Woodstock, i 60098,

RICH COMPOST 21 DAYS! Comwrt 55 gallon drum inio
rofating composber with $30.00 in common hardware parts
Odorkess, Rodent Prool. $10.00. EZPLANS, Box 34214-A,
Bunnaapodis, MN 55434

IMMOVATIVE DESK PLAMS requiring only comman tools
Sturdy, Bghtweight design. £5. JBG, Bax 17035, Rea Bank,
TH 3T415

DO IT YOLNRSELF

REPAIR air conditionéng systems. Wa'll show you how.
Ilmsirated instruchion manual fsaches you the principles of
air conditioning, how to design, nstall, and repair systems
for homes and businesa. Owar 300 pages. Send $29.95 10:
Redrigaration Aesearch, P.O. Box 2430, Spnnghllu_ Cinio
4550,

WOOD combinabion swings, for. sandbox. Complete
4E055-0283

MiNI GRANDFATHER CLOCK Plans $3.95 ino $3.00
Creations A Unigue Touch, P.O. Box 91623, Loulsville. KY
A0

BUILD A Super Insulated Dome Homel Send $5.00-
lbusirated Catalog. EMERGY STRUCTURES, 853 Wilson, 5t
Faul, MN 55106, 1-800-334-8 144

| plams $14.95 Play Yard Designs, Box 263, Waterford, M1 |

BODY REPAIR VIDEDQS.. 51995, . Fres Brochurs Call
Triangle Productians 1-800-562-8855

PICHIC TABLE Buid your own and save llusiraied
Instruchons $3.00. Coccia, P.O. Box 208, Lichfeld, Ohio
44253

(Continued on next page)
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DO IT YOURSELF
M
SOLAR POOL HEATING SYSTEMS! Direct from manufac-
turer. Install it yourselfi Call 1-800-227-7657 Ext. 150.

PITCHING MACHINES. BaseballSofiball, portable, auto-
mtic, 40-70 mph. Build from sasy to follow plans. Assembly
drawings, photographs, bill of materals. §12.55. Honning
Enterprises, P.0. Box 8428AP, Huntington Beach, CA 32646
8428,

POOL TABLE KITS, Comgplete kils or individual compo-
nents. PLANS, SLATES, POCKETS, CLOTH, etc. Brochure
$1.00. Atlantic Bidlierds, 2905 Peachtres Industrisl
Boulevard, Buford, Georgla 30518

ELECTROPLATING. Textvook. Electroplate
MatallicaMonmataliics. $14.85. Details Fres. Tropix, Palm
Bay, FL 32006-0085

ARROWHEAD Making information $§1.00. VHS Videos
£29.05, Shipping $3.50 USA Only. Commons Crait, Bax
S012-M, Central Point, DR 97502

VIDEQ'S instructicnal texts, computer software on alectri-
cal wiring. canpaniry. plumbing. walding, eic. FREE CATA-
LOGS. AAVIM, 130-PM Engineering Center, Athans, GA
30602, 1-800-228-4689.

IN-GROUND SWIMMING POOL KITS inchudkng 1 horse-
power pump and fter. Lifetime Warranty, from 51 88500,
501 -TE-E046 colkicl.

GARAGE DOOR OPENERS - Radio Controlled - Buy
Faciory Direct - Thousands in Use - Free Brochure - Easy
Homoowner Installation - Shipments By UPS Or PP
Helpmate Equipment Company, 1850 East Ernpire Awerum,
Benton Harbor, Mi 48022

BUILD A 18 X 32 INGROUND POOL in 2 weekends for as
korw as §1500.00, easy 1o follow plans, 514,95 Pease Pools,
1650 Onondaga, Skanaatelss, MY, 13152

BURGLAR Atarm Profection For Unoer $20.00 simple and
oasy o baild. Pecycle your moter oll, buy gowernment
surplus, aubo, efc, Esiablish credit, gt credil cards, Black-
jack instructions for winners, only 57,00 for at plans, plus 4
money plans fres. Gray, 16123 5. Crysial Cresk Lane.
Carritos, CA 90701

INSTALL YOUR OWN IN GROUND SWINMMING POOL for
85 fow as §1,685.00, Cheswick Pools, R, #26, Cheswick. PA
15024, 412-274-6400

SMALL ENGINE REPAIR GUIDE. Trade secrels, lroubls-
shooting, specifications, mom, SAVE §888. Free inlorma-
ton, Mars, P.O, Boy 7441, Sheslton, PA 17113

35270 CATALOGS NRECTORY guide. Sources for any-
thing! $5.95: Catalogs, Box 1410784, Jackson, MS 39236,

REPAIR your car wirdshield. Fix Stone Damage, Bull-
seyes, Slarerack Yoursell. Send 3095 plus 54.00 S&H te:
Zuber Enterprisas, P.O. Box 211082, Derwer, GO B02H

51,000 Catmlogs Listed. Sources for Anything! 5585
Diractory, Boo 324520, Atlanta, Georgla 30314

SAVE. install Chain Link Fenca, Instructions. Send $5 -
Sall-Addressed Envelope. Sudsco, Box 1062, 51, Bethleham,
TH 3T5S

ASBESTOS CAN AFFECT YOUR HEALTH AND REDUCE
THE VALUE OF YOUR HOME. Lsam how 1o teat or asbesing
containing building matarials send SASE. Brunswick
Environmaental, Box 1855, North Brunswick, M. 08002

COOL TAN SYSTEM. Why Swelter? Convenient sun-
tanning system loeeps you cool, Plans. §7.95, Cool Tan, 1348
Makslon Si., Kablus, HI 96734

30" waring-a-way camplire or back yard grill, Inexpensive,
pasy. Plans $5.00, Bl Welding Incorporated, 2415 Sandans
Ave., Eskhart, IN 48517

LAWM Mower Probiems? 4 Cycle Trouble Shooting And
Maintenance YHE Video Cassetis, $19.95 Plus $2.00 Han-
dling. Bax 991, Windham, N.H. 03087

TURTLES hiow To catch, clean, cook. Complete instruc.
thons and recipes send $4.50 to: H. K. Printing, P.O. Bax
7002, State College, PA 16803

COMNVERT 12V D.C. inlo 120V A.C. Essy, inexpansive.
Plans §7.95: nweriers, 369 Zandeck, Chahalia, WA 88532

BULD your own outside , greanhouse, boat cover,
oic, for as kitthe a5 $100, For plans and bullkding tips send §10
to: Intermowntain hiess, 10487 Overand Ad. Suite 236,
Boise, 10 B3IT09

EASY steps to install & phona lina to any room only $8.95.
Masiar Enterprizes, 13120 Shadbarry, Hudson. Fla. 34667

FOLODAWAY WORKBENCH Easy Bulld Plans No Power
Tooks Required Great For Handyman Woodworking Ceram-
ies Sand $8.00. T. Leader Box 206, 1479 Kensingfon, Bulfaie
M Yoirk 14215

SPEAKER system of the 90's. Quality, Power, Uniqua
design Plans, kits, components 20% discount. Free infor-
mation. Mew Age Engineering, 2780 South Main, Salt Lake
City, UT 84115

REPAIR ELECTRIC MOTORS, Convart old appliance mao-

tors 1o workshop usa, Easy instructions, disgrams. Guaran-
teed. $8.00. MacGregor, P.O. Box 1265, Joplin, MO 84802
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POATABLE Camping-Cogking Tabie Lightweight Com-
pact 8'x12° Canopy Easy Hustrated Instructions $3.00.
Designeral, P.O. Box 1862, 51 Paul, MM 55101

MODIFY lawnmower engine to positive displacamant alr
COMpreassr uaing home made reed vabes. MODIFY car
starter b0 slinger Arm baseball piohing machine, MODIFY
car starter to variable spesd reversible mator for winch go-
cart Rotating brushplate. Plans $5.00 each. All three and
#20 video $20.00. Send stamped smwelopa Bo: Charles
Thomas, P.O. Box 1546, Peartand, Texas T7586-1546.

MAGIC TRICKS, JOKES,
VENTRLOOQLISM

FREE! World's Leading Movelty Catalog. 1600 Jokes,
Tricks, Gclenca, Sports, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

FREE CATALDG: Ventriloguism, Magiz, Clowning, Pugp-
petry, Ballooning! Supplies. instruction. Entertain Success-
fully, Profitablyl Maher, Box 420-PM, Litteton, Colorado
0180,

HOBBIES & COLLECTIONS

MILITARY Medals Catalogue $1.00. Subscription Yearly
§8.00. Vermon, Box 1560PM, Wildomar, CA 823851580

AR COMDITIONER AND REFRIGERATOR COMPRES-
S0OR CHECKWER save mongy. chack it yoursel, plans and
instructions §5.85. A. Krosch, 1351 E Maryland #8, 51, Paul,
MK 55106

FLAT RODFS — SAVE T0% Any size. Easy, sale, Ioolprood
maethod. Provien 22 years. Troublefres. Details: ROOFS, Box
BOSC, Chesryville, PA 18035

WASHER-DRYER CHECK LIST! Experienced Technicians
show, 10 Simple Things You Can Check Wilh Little Or No
Tools! Befone Spanding 55 Calling Someone. Send $3.95 o
Chackiist, P.O. Box 44125, Boise, kiaho 83711

CAMCORDER USERS. Transfer movies slides, photos ta
wideo tepe, yoursell, inexpensively. $8.96 Tips on Filming
High School Foobbel, $9.85. Holland Publishers, 2120
Ridgmar, Fort Warth, TX 76118

DONT LET YOUR FOOD SPOIL! Troubleshont 90°% of sll
your refrigaration problemas yourselfl Manusl $6.95 (refund-
abie), D.W. Enterprises, Bax 193, M1, Vernon, Wa., 88273

FREE FLAG CATALOG! LS, Histonical, nbernational.
Accessories. Browss ‘n’ Buy, Box 504-M6. Bohemia, NY
TIT180504.

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED EMBLEMS, PMS, DECALS.
F resar RAush Skech, Stadr, B1P Jana, M.Y.C.
10014, (212) B20-2253

ANTIOUES, RELICS, INDIAN GOODS &
CLURMOS

FREE List fo Sarious Collectors. 300,000 indian AriHacts,

Spears, Pots. 50,000 Minerals And Fossiis. Cadde Trading,
Box 689, Murfreasborg, Arkansas 71958,

VCA cleaning, Iaam how with slap by step VHS video
cassatle send $1085 to: AEU., 5421 Bufler Strest,
Fittaburgh, Pennsyivania 15201

BURGLAR Alarm Protection For Under $20.00 simgle and

eagy 1o bulld. Recycla your motor oll, buy government
surplus, Bado, #ic. Establish credit, pet credit cards. Black-
|ack instrwctions: for winnera, cnty 5700 for all plans, plus 4
money pians free. Gray, 16123, 5. Crystal Creek Lana,
Carritos, CA 90701

ARTS, CRAFTS, SUPPLIES

STAMED GLASS, Gatting Started $1.00. Sunburst, P.O.
Box 4174, Sunland, CA 91041

STAMED GLASS SUPPLIES: EMNCITING SUPER
CATALOG-PM §2.00. INDUSTRIES, S09 E.
SECOND, BOSTOMN, MA 02127,

“GETTING Started in Staired Glass ™ $1.00. Whittermaorns,
Box 2068T, Hanover, Mass, 02336

CLOCHK movemanis, companants, plans, spaxy, Toil and
arl prints, shakar pegs, touch tones. door harp supplies.
Bible clocks, videos, trangter art, stencils - owr 1200 tems!
Wholesale catalog $3.00 (credied). Stesbar, P 0. Box 463-F,
Andowar, M) OTEI (463,

LEATHERCRAFT Supphes, tools, kits. Catalog $1.00 [Re-
functabie ) Crafber. Van Alstyne, TX 75005.1360.

BRASS - Coppar - Mickel Silvar Wire - Gauges 12 to 40 -
Nonkerrous Metals Comparny - (203) 753-01684.

COMMERIOAL ARTS,
SIGN PAINTING
CARTOON for Fun and Monay| 1| Frea Bookiat!!] Cartoons,
Box 4DB14A, Detroit, Michsgan 48240
BMGMS professionally made by you for profit or own usa.
For your easy to use kit and instructions send §19.85 to: A to
Z. Box 309, Hebbing, MM 55745

FREE! Big Catalog-Mew editson listing thoussnds of bar-
gaine on Worldwide stampa, paciets, albisms, and acooss-
mes. Frea when requesting slamps on approval. Buy whal
your ke, Return balance. Jamestown Stamp Company, Depd.
EGOPM, Jamestown, NY 14701,

FREE Gift With First Purchese. U.5. And Want
List Gervica. 20¢ for Handling. The Siamp Boutiqua, P.O.
Box 456, Madison, NoJ. 075940

1000 ULE. COMMEMORATIVES only $7.50. Approvals.
MATIOMAL, Bat 18, Wesibury, NY 11580

SOUTHEAST ASIAN COLLECTORS Stamps Alburms Con-
tact K-Lime Philippines, P.0. Box 84, Eden, NY 14057

FREE discount kst reques! countries. IVA, Box 197-C,
Hantord, GA 93232

FREE sample plus catalog Jofferies, 3480 Middiabett,
Waost Bloomfield, M| 48033

50 DIFFERENT Oid U.S, batwesan 1861 and 1639 - §1.00. Ed

OLD UE. stamps on approval. Sharman, Box 15355E,
Philadeliphss, PA 18111

Twal Threa! Cent Stamp
Catalog. Kloster, 4164 52nd 5, San Diego, GA 52105

BARGAIN 100 Weorld-wide Stamgps 25¢. Cuality Approvals,
A Parker, Box 143, West Brookfisld, MA 01585

WORLD Wide Starmps mounied in books on 2
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, MY, 11435

500 Different Wordwide Stamps. Only 52000 Approvals.
Cuabaphiil, Box 68, 81 Jerome, Canada JTZ 517

35,000 different 2-5¢ sach in packets by cauntries. Gordon
Davison, Contoocook, NH 03229

FREE! Myslery Salection With Approvals. Sparhawi, 5023
Madison, Spokane, WA S9205

LEARMN $ign Painting, Pinstriping. Free Catalogus. Kaul-
mann Supply, Carartown, MO E5022

MODELS, MODELS SLIPPLIES

“FASCIMATING LNVE STEAM MODELS!™ Complets
“WILESCO & MAMOD™ line. KITS OR ASSEMBLED, Cvar
100-Trains, Tractors, Marina, Cars. Trucks, Stationary En-
gines and Accessores. Stunning larpe 3d-page colomd
catalog $5.95 Pelundabla, Sales, Pars Servica. LARGE
MSCOUNTS. Dismond Enterprises, Dept. PMA, Box 537,
Asaxandria Bay, NY 13607 PHOME: (E13) 4751771

FREE LS. Mint peclorial sal complete. Mint approvals
included. Hildsbrand, Box 4867, Santa Clara, Calffornia
B5054

FREEDOM SPECIAL1 50 Defierent East Europaan, $1 whan
requesting approvals. Adveniure Slamps, Box 2622,
Abexandria, WA 223010622

HASA SPACE COVERS Brochure §1.00. “Spaceco,” Box
TN, Cape Canaveral, FL 32820

LIQUIDATING Tremendous Oid Accumudation. Bargain
Lists Free. Alatalo, Maynard, M& 01754

TOVS, GAMES, KITES, PUZZLES,
NOVELTIES

75 DIFFERENT United Stales §1.00. GL Box B85,
Unionvilla, TH 37180

YOU DRIVE THEY FLY your child fiies F-15 or F-18 gulside
right raar window cars, vans assambled. 5 yrs up 52435 +
handling $2.85. Magic Transporter, AT1 Box 24-1, Scol, Ark.
T242

FREE Beerfiames $200-LSASE. Zap, Box 8501,
Riverside, GA 51719

MEW TOY IDEAT? Whers do | begin? With EXCEL
DEVELOPMENT we can halp! 23 YEARS EXPERIENCE in
Tha Intemations Toy Industry eall: [612) 034-12004612) 574-
ama

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanied. Free Recosding Fublishing.
Broadwiay Music Productions, Box T4BPM, Sarascta, FL
33578

FREE SONGWRITING SUCCESS BOOK! Top Records,
Box ZISUSPM, Neshville, TH 37202




INTERNATIONAL VIOLIN COMPANY, ionewood, tools,
varnishes, parts, accessories, slrings, cases, mSlruments,
bows. Viclin, guitar kits. Catalog §1.000 Dept. PM, 4026 W.
Belvedern Ave., Baltimone, MD 21215,

ACCORDIONS, CONCERTINAS, Button Doxes, niw, s,
repairs, traudes, credit cands, Castighons, Box 405, Warren,
M 48030, Catalogs 313-T56-6050 — B00-325-1832

ACCORDION Top Brands, Cordowox, Buy Direct Treman-
dous [Hecounts. Trades, accepted. Free brochura. PM,
Accordion-0-Rama, 16 Wesl 153th Streat, Mew York NY
10011. Phone 212-675-9088.

VIOLIN, GINTAR, efc. making maberipls, acoessonies,
books. Catalog, $1.00. Internstional Luthiers Supply, Box
SB03I7, Tulsa, OK T4158

RADIESTHESIA - Radionics - Homoeopalhic Books,
courses & equipment color calalogue (pstage 2 doHas)
Bruce Copen Laboratorias (esiablishad 43 years). Amarican
Offices; PSITECH. P.O. Box 21, Wadsworh, 1ll. 80083, Fax
1-708-623-1880. Phone, 1-T08-217-1880

PRAY: Readers Obey Jesus. 1127 NE Fifth 51.. Ocala, Fla. |

32470

LOCKSMITHING, Univiersal School of Master, Correspon-
denct and Shop Training, Box 214852FM, Sacramento, CA
95821

BE A TRAVEL AGENT OR HOTEL MANAGER. Train at
home. Write for brochure. Specify traval or hatet. Amesican
Educational Institute, Dept. 0B-06-80, 3787 Main 3t
Bridgepor, CT DEE0E.

EASY Work! Excallent Pay! Assemble Products At Home.
Calll 504-641-8003 Ext. 5038,

S627T/WEEK! ASSEMBLE PRODUCTS AT HOME! 303-753-
0G0 Depl. PM-4

OVERSEAS . . . $30,000 - £75,000+. Free Raport!
Employment. Box 19760-A2, indianapaolis, W 46219,

ASSEMEBLY! Work al home. Computer parts, creative
crafts, wooden novelties. Excellent ncome.
Ad #F110. Dpen Sunday|

EXCELLENT Exira Incoma! Easy Home Assambly Work.
24 Hour Recording. {619} 966-0063 Depl. 102

BUILDING A MIRACLE MEMORY Cassette fapes tell how,
$45.95 jo: P.0. Box 085145, Racine, Wi E3408

BAMNJO video lessons write: Banjo, AL 1 Box 20P,
Lanevilke, TX 75667

DIRECT positive impact teachings. Embryonic breathing.
Prelaced informateon $5.00. Professor Empron, PO Box
2479, Ewa Beach, Hawall 96706

BECOME A PARALEGAL. Work With Attormeys, Lawyar
Instructed Homa Sludy. America's Finest Paralegal Pro-
gram, Free Calalogue. B00-223-4547 Dept. LE127

CALCULUS to English Transiafor Teach Yoursall Heghar
Math EASILY, $5.00 to: InteGreat, Box 510, Updon, NY 11973

EARHN up to 5280 .00 weekly assembling [ewelry from your
home. Materiats, paymen suppled| Immediate openings!
Wrile: WMCD, Inc., P.O. Bow 274174, Albuquargue, MM
aras

LEARN BOOKKEEPING/

BCCOUNTING. Home Sludy.
Free Litmrature. 800-223-4542 Dept. AG12T,

YOU OWE IT TO YOURSELF TO ACHIEVE SUCCESS AND
INDEPENDENCE N 19907 AMAZING OFFER REVEALS SE-

PREMATURE Reactiontmpotence Cured forevar in a 3hr
session of mantad & Physical Exercises, 16yrs ressarch,
Honorary Doclorale. Scientificsincers, High success, 11
am-1 prm 212-689-0717

TERMFPAPER assistance. 16,278 papers avaslabée! 306-
page catalag—rush £2.00. Research, 11322 ldaha, # 206MK.
Los Angeles, 30025 Toll Free Hofline: 800-351-0222
{California: 213-477-5226)

"JETMGAS TURBIMNE CAREERS|” Homestudy - thaory,
maintgnance, overhaul - Diploma awarded American Jet
School, Departmen PMI07, Darby, Montana 52820,
(S0E)345-2100

FULLY APPROVED UNIVERSITY DEGREES! Economical
home study for Bachelor's, Masier's, PhD., FULLY AP-
PROYED by California Siate Dwpariment of Education.
Prastigious faculty counsals for independent study and bfe
experiencg cridits (5,100 anrolled students, 500 faculty).
FREE INFORMATIOM-Richard Crews, MD. (Hafard).
Prasident, Columbia Pacific University, Department 2E8E,
1415 Third Street, San Ratasd, CA 84801, Todl Frea (B00) 227-
0119; Califormia: (800) 552-5522; or (415) 458-1650.

CLOCK RMEPAIR, Cash producing skill, enjoyable, free
catniog. Schaol of Clock Repair, AN M. 8313 Come About
Way, Awengdaw, 5C 20420

DETECTIVE Home Study Course. Free lapsl pin, certifi-
cile, griat futune. Prolessional nastigator Schoal, Depl.
CP, P.O. Box 41256, Los Angeles, CA 50041

FREE CAREER GLIDE. Earn more money with Success
Proven Cormespondence Diploma  Coursss.  Granton
Institule, 2G3A Adelnioe Sreat, Wisl Toranbs, Canada. MEH
1Y3

EXTENSION And Posi-Grsduate Awards in Philosophy.
Ar, Science, Bolanic, Medicing, Homeopathy, Radionics,
and olhers, 30 subjects Currcular fres (aimmall $1.00 refund-
Bbbe). Fegistar, Sussen CoBege of Technology, Highfield,
Danehill, Susses, England.

RADIESTHESIA, Radionics and Dowsing, Books, Courses
aned Equipmant. Elactronie Homosepathy Equipeent. lllus-
trated 76 Page catalogue Free (air masl 3 oollars) Established
over 40 years. Bruce Labgratories, Highfiedd,
Dwnehil, Sussas. England RH1T TEX. Tel0825- 790214, Fax
DB25-TO0AT Talax S5246.

TEM Hour Typing Course. Leam 1o type in ben hours with |

complate ypewriting course manuals, books, videc/audio-
cassaties. Guaranieed Results, Caf B00334-6505 Ext. 100

LEARN Homosopathic Medicine or Naturopathy from
Inlernationally Accrsdited School, to Professional Diploma
standard Other cowrses Dietetics. Radionkcs. Established
1961, Prospecius Frea (airmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Highiisld. Danehill, Sussax. England
RHITTEN. Tetax 55246, FAX (825-T90047. Tel 0825790214,

PARALEGAL GRADED CURRICULUM. Approved Homa
Study. Most Affordable & Comprehensive. 100 Years of
Legal Training. FREE CATALOG. 1-B00-326-9228.

SCHOOL OF LAW, P.O. Box 780906 Dept.
PM, Daftas, TX 75379,

BASIC ELECTRICITY horme study coursa $35. Max Books,
Box 9, Flushing, M 48433

FIBERGLASS MOLDS-Loam How To Make Them, 2 Hr. |

VHS Video 32500 + 53100 Post. Book $13.00. Homagrown
Vides, P.O. Box 4778, Covina, Call 91723

HOW TO teach yourself basic land navigation. Sand 51.00
and LSASE to: Directions Enterprises, P.OQ. Box 817,
Coldwater, Ml 490356

JOB Hotline, All Trades. Frea Inlormation 24 Hours 404
J2T-0RZX.

EHDANANES. patend  apglications.
PATENT and DEVELOP your idea with the cupimience of an
wpirt, Call or wnle for bes QONFIDENTIAL
s

i
ik

:
:
:
;
-
:
;

for FREE PATENT INFORMATION Evary lrventor Should
Have, Richard L Milles, 12 Parkside Drive, Sulte M. Dix
Hills. MY 11748 {516} 489-4343

PATENT IT ECOMOMICALL Y! Free details. Licensed sincs
1958, Raner Associales. 2008 Fondulac, Richmond, VA
339,

WORLD WIDE COLLEGE OF ALUCTIONEERING, INC. {for-
mesrly Ressch) Term soon, Free catalog. COL. GORDON E.
TAYLOR, Box 249, Depl. 19, Mason City, 1A 50401, 515423
5242,

HIGH SCHOOL AT HOME, NO CLASSES, LOW MONTHLY
PAYMENTS. INFORMATION FREE. OUR S0TH YEAR. Call 1-
B00-Z28-5600 DR WRITE AMERICAN SCHOOL, DEPT, #345,
850 E. 58TH ST., CHICAGO, i 60837

PATENT AGEMT, Scoft Ramsey, 5253 Even Star Place,
Colurmbia, MD 27044

DEAS, inventsons, technology wanbed| indusiry presenia-
tion‘national  exposition. ISC-FM, B0
Libarty, Pitisburgh, PA 15222,

REGISTERED PATENT ATTORMEY Donald A
Fettlesirings, 414 Hungerlord Drwe. Aockyilla, Maryland
20850, 1-800-T48-E216.

HOME assembly. Elscirgnics. automotives, crafts, typing,
sewing. Apply Now! (213) 281-8111,

LAS VEGAS Job Information - send $5.00 fo: Jobs, Box
BOTIT-P, Lo Vegas, NV BO1B0

HAWAR CALLSI Jobs, housing, opponunities, 1990
Handbook- $3.00. ALOHA! 2423 GolfLinks, Santa Clara, GA
5080

JOBS, Anvy State, Any Occupation, incleding Government,
State, Public. Ale0 Cruiseships. Tuga. Ships, Rkarboats,
Qilrigs. Women-Men. Work month- Home month. U.S.A. plus

Overseas.  ndormation §6.00. Nationwide Employment, |

B207, Ceniral, Indiana 47110,

GOVERNMENT JOBS: where to look and apply. Income
potential $16,000-852,000, Fecorded message reveats oe-
tails (404) 221-3166

PIANO TUNING PAYS - Piano tuning - Electronic ongan
servicing. Leamad easily at home. Free booklel. Miles Bryan
School, P.O. Box 15700, Sacramento, CA 85819

WONRESIDENT UNMIVERSITY DEGREES. Bachetar s, Mas-
ter's, Doctorates. Accredsted, inexpans iva, Tast. Credit for | ke
expariance. Free sixteen page bookiet. Dr. John Bear, P.O.
Box 826PM, Banicia, Ca 34510

FUTURE JOBS. Fastesl growing , and what
training meeted o gel them. $6.25 1o Information, P.O. Box
14786, Richrmond, ¥ingenia 23221,

INVENTORS! Can you patent and profil fram pour idea?
Call or write for your free information package. Over a
decade of  service AMERICAN INVENTORS
CORPORATION, B2 Broad Street, Depl. PM. Westfmld,
Massachusetta G1086. 1-B00-338-5658. In Massachuselits or
Canade call {413} 568-3753.

HEW BOOK "TURN YOUR BRIGHT IDEAS INTO BiG
BUCKS™ Evary Step From Idea To Saka, Writer Developed
Cwor 130 Products. Has 70 Patents-Z3 Difierent Fields
Inventaors Consultant 20 Years. §24 55 + $200 5 & H. Hydo
Ersginearing. S3e0 West Putter Courl, Crysial River, Florida
32629

PATENT SEARCHES and Applications by Licensad Paterd
Attorneys 1-800-722-4368,

$50,000-%100,000 in 60 days to Protect, Divelog, Manufac-
ture, Market your INVENTIOM Complete Delalls. DART
INNOYATIONS, 2344 Was! Lina Streat. Bishop, Calil. 33514,
Enclose §2.00 PH.

OVERSEAS. To $1000 Dallyl FREE fist. ZINCPD, Box
13110, Las Vegas, NV 3112

UNIVERSITY DEGREES without classas. Accradited
Bachelors, Mastars, PhD's. Frea FACIs Revealed. Thorson-
PG, Biow 470886, Tulsa, OK T4147

OVERSEAS EMPLOYMENT OPPORTUNITIES. Excallant

incoma. A new life. Free Report! Overseas, Box BO08, Siver |

Spring, MID 20807,

PARAPSYCHOLOGY course. Diploma Write: Univarsal
Esolerc, Dapt. PME, Box 582181, Florda 33158

GOVERANMENT JOBS 516,040 - £59.730yr. Mow Hiring
Call (1) 805-687-5000 Ext. R-20024 for current federal list.

FLASH! BOOKS FOR INVENTORS! Catalog §1.00. Starco,
Baox X121, Peabody, MA 01080,

FREE halp for irventors! Mo charga for protection forms
and informatkan kit ARikated |Avenlors Foundation Toll
Free 1-800-525-5885,

(Continued on next page)
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FOR INVENTORS
from page)
INVENTORS: Free information on offering your invenblon

for sake. Kessker Sales Corparailon, C-5-Fl, Fremont, Ohio
430

SOURCES for Financing & Resaarch. A list. 5500, M A& M,
P.O. Box 45661, Los Angales, CA S0048

INVENTORS: Inside scoop on marketing scams. $5.00
postpaid. JFW, 173 Mystic 51, Adinglon, MA Q2174

INVENTOR INFORMATION - DRAWINGS - SEARCHES -
DOCUMENT FORMS., Send 5500 for do-yoursell imvenior kit
you file with the government. Mail to Tec. Services, PO, Box
1456, Paradse. CA $5587. Phone (916) BT2-4501.

400,000 BARGAINS Below Wholeaate: Many Freel Ligui-
datiens . .. Clossouts . . . Job Lots . . . Single Samples. Froe
Dedails. Bargainhunters Opportunities, Box 1408-A_ Holland,
Michigan 48422,

EARN MONEY selling Gold and costurme jewelry. rings,
waichas-Buy Direct, 1307 Below Ratail. Calalog $1.00.
Arka-PM. 90 Greenwich Ave.. Warwick, Rl 02886

WHOLESALE! Profita! Smal Lets) Franzzy. 1061 Rutiand
Road, Brookhyn, K.Y, 11212

VACUUM CLEAMERS “Discount Prices” Mew Rainbow
$509.95, Kirby. Fitker Queen, Tri-Star. Panasonéc, Detais:
ABG Vacuum Warshousa, T30 Burnet-PM, Austin, Texas
TATST, (512) 458-TH43

“MSCOUNT POOL PRODUCTS.” Up to B0R off. Namea
brand swimming pool'spa squipmentsupplies. Complie
catalog. 35.00. DPP, Box 3575, Boyrion Beach, FL 33434

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Teeth, Rings,
Diamonds, Waiches, Silver, Platinum. Mail Articles Today.
Fres gifl with Information. Chicago Gold & Precicus Metals,
10 South Wabash, Dept. 1058, Chicago, B0803.

TAKE MO CHAMCES. Deal with oldest, most rellable firm
in old gold business. Established i 1834, We buy Godd,
Silver, Platinum, Ciamonds, Highest! Cash. Free informa-
tstsm. Fose Indusiries, 20-A East Madisan, Chicagy B0G02

BUYING Gold, sitver, forklift contacts, sitver solder, gold
and sibor coins. G.F., A.G.P., goid plated slecironic scrap
and ayeglass framas A L Refinars, 652 Myriha 51.. Elizabeth,
M. OT202 201-353-5045,

INVENTORS: Davison & Associates i3 changing the way
this businéss is dome. Free info. 1-800-677-6382 U.SAJ
Canacda

INVENTION MARKETING. FREE INFORMATION REPRE-
SENTING MANUFACTURERS. Patmart, 233 Broadway, Am
3815, Financial Oesimict, Mew York, NY 10007

INVENTORS! Have An Idea? Call IMPAC for free informae
tion kit. Tall Free in USCanada 1-800-225-5800.

INVENTORS! Your first siep is emportani. For Frea advica,
call Advanoed Patent Services, Washinglon, DC. 1-800-456-
0as2.

LEATHER PRODUCTS. Factory direct. Dedalls FREEIN
Leathirall, 40 Nalson. Siver Bay, MN 55614

GOLD, Platingm, Silver Extraction Process For Oea And
Jevwelry. Formula $20.00. 5. Peterson, Box 518, Cedaredge,
Cedo. B1413

TREASLURE FINDERS

TREASURE—Locale quarter mile away with ultra
senstvee locilor—brochure free. Research Products. Box
2T02T0-AMC, Tarmpa, Florida 13688

MEW ACTIVE MAMES! MIXED STATES! IMMEDATE
SHIPMENT! Adhesive Labels. HOTLINE Opgoriunity Ses-
ors 200/510; 50015, 1000525, OTHERS] Advon, Drawer B2,
Shelley, 1D 83274, ViaaMCAmEx 1-B00-002-3858.

INVENTORS: Call TLC! for Iree information 1-800-458-
7200 24 hours'day - USA/Canada

INVENTORS: I you have an invention Tor sale o lioense,
write for free booklet explaining how we can help you.
Kessler Sales Conp., C-5-IW, Fremanl. Ohio 43420,

DO-T-yoursellers get rich buying gowvernment repos-
seased homes. “Repos 1o Riches” handbook shows you
how. FREE nationwide repo list with order book (limied
supply). Call today! 1-800-TI5-2356 Dept. BED.

GOVERNMENT HOMES from §1 (U repair). Dedinquent tax
property. Fepossesssons. Call (1) B05-E8T-6000 Ext. GH-
20024 for current repd Mst.

FREE CATALOGS-TENNESSEE, GEORGLA. Homes,
Land, Businesses. Plaxse Specily Stale & Property Pre-
farred. COUNTRY NETWORK, Box 388PM, Gainggville, MO
656554532, (417) 67H-4032

REAL ESTATE FOR SALE Hunling & liahwvy refraals.
lakn & river camps, all types of wildernoss propedias. Call or
wirite for our MEW FREE CATALDG showcasing thousands
of real estale values natiocnwide' UNITED NATIONAL REAL
ESTATE, 4700-PM Balloview, Kansas City, MO 64112. Ph
Toll-Free: 1-4800-909-1020

REPOSSESSED homes from Gov'l from 51.00 plus re-
pairsianes. Mationwide! Also tax properies. 216-453-3000,
Ext. HE22%

GOVERNMENT LANDS

GOVERMMENT LAND OPEN TO CLAM, 20 to 40 acre
Ications avallable tor $20 government fee in Alaska, Arizo-
na, Arkansss, Calilomnia, Colorado, Florda, Idabo, Louisi-
ana, Mississippd, Montana, MNevada, New Mexico, Oregan,
Hah, Wyoming. For complate instructions, maps, fling
torms and 1elephons helplng send $20; or lor moare inferma-
tion send 53, Public Lands Title, Box 2082-X, Grass Vallay,
California 95545

HEW RESPONSIVE NAMES!! OFPORTUNITY SEEKERS.
MIXED STATES! Adbtegive Labels. 500830, 1000835, 2000/
£60; JR ENTERPRISES. 117 Shannon, PME, Victoria, Texes
T4

HEW MAMES DAILY! First order “TRIPLED FREE! SAME
DAY SHIPMENT!" Adhesive labets. Eager opportunily soek-
ers, 20055, 50089; 1000415, 2000524, 5000540, 10,000
502, Other Lists Available. LIST-MASTERS, Box 750-BR,
Wantagh, MY 11753, VisaMCAZOD orders call BO0-255-0664,

OPFPORTUNITY Seekans, PealShck Labads, Guaraniesd,
S16/500, $25/1000. Jaydes, Box 16, Stratford, CT 06437

HIGHEST quality mailing ksts send §1 to: P, Wagoner,
10250 Agril Ad., Salmeville, Ohio 43845

FIND Coing, Jewalry, Gold Nuggels. New Patentid Revolu-
tonary Device, Free Catslog. Gardiner Electronics, I131W
M. 35t Ave., Suite K, Phosnix, AZ B5017

PRAOVEN SECAETS OF THE TOP 7 HOME BUSINESSES

MAKE 51,000's monthly, Guarantesd| Start in spare tima,
then quit job! Write now for frea information. Canal
Publishing, 14200F Cantroville Sguara, Suite 300,
Cantraviile, Virginia 22020

EARN $80 HOUR
FIXIMG vCRs. Mo prior Expanience. Fres Details. NEC, Box
3043-P, Shokie, IL S00TE. [TO8) 674-TBAE,

PLASTERCRAFT Profitable Home Business 3000
Molds Awailable. Details. Lynnatta, G251C Mentpark.
Wantor, Ohig 44060

MADE-TO-ORDER Mama . .. Address . .. Rubber Stamp
$4.00. Hollands, 4677 30ah Street, San Diego, CA 52116

MAKE Fubber Stamps. Highly Profilable. Free details
Stamper, P.0. Box 22809(G)), Tampa, FL 33622

REFILL Laster Printer Cartridges. Our Video Shows How.
Send $30.00 Plus $5.00 PH fo: ELB Enterprises, P.O. Box
3012 Merrilseid. VA 22196

MAKE offsat plates without camars, dark room, or plate
maker. Send $500 for complete information. Vakant Press
and Pubdishing. 164 Eria Stresl, Brockport, New York 14420

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE tor printing &nd slamps. Catalog $2.00 deductitle.
Quaker City Type, ALD. 3, Box 134, Horeybrook, PR 19344

BARCO Type Foundara Type and Rutiber Slamps cals-
logue. Maidl $2.00 refundabile on birat order. P.O. Box 1011,
Bensanvilke, 50106

TYPE and supplies. 100 page calalog. $2.00 deductible
firsl osder. Aceme Type, 1720 M. Marahtield, Chicago, 60622

REPOSSESSED VA & HUD HOMES available from gov-
ernment from $1 without credit check. You repair. Also ax
dalknguent foreciosuras Call (B05) G82-T555 Ext. H-1T08 for
repa ligt your area

RUBBER stamp supply catalog. $1.00 deduciible firet
order. Star Stamp, 1720 N. Marshfisld, Chicago,

PRINTING Pressss, new and used supplies. List $1.00:
Turnbaugh Frinlers Supgly, Mechanicsburg, Penna 17055

FREE Information Starter & Alternator Rebuildeng. Box
A22, Seymour, TH 3TH6S

FREE Brochures. Repair Air Conditioning, Rafrigeration,
Gas Heating, full Instructions. Doolco, Inc, 11352
Goodnight, Dallas, TX 75229,

TIRED of working for wages? Learn Sub-contracting or
Contracting Iree information, Fowler Enterprisas, &0
Buffaio 5t Manningion, WY 26582

REPAIR izemmowers thousands of pans and tools whole-
sale list 50¢. Ellwanger's, PM, P.O. Box V. Port Jervis, NY
18T

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn
wakly commisssons showing our exciting line of Calendars,
Pens and other popular Advertising Gifts. Prompl, parsonal
sorvice from AAA-1 firm, Cur B1st year. No expenence
necessary. Mo imestment of Collections Set your own
hours. Full Time Pobentiall Wride to: Richard Lowe,
NEWTON MANUFACTURING COMPANY, Depl. JPMCS,
Newlon, lowa 50208 515-T82-4338.

MANUFACTURER of exchesive elecironic product noeds
saleamen. Palrick Kaltay, S207 Coral Wiy Morth, Kennath
City, Flarida 33714

BUSINESS OPPORTUMTIES

IMPORT-Expori opporiunity, profitabla world-wide, mail
ardér busingss Iram homa, without capital, We ship plan for
na risk examination. Experiancs . Frea Raport,
Mallingsr, Dapd. A2TDE, Woodkand Hills, Calitormia 91387

EXPORT-IMPORT

PRINTING SUPPLIES, PRINTING

MPORT DISTRIBUTORS NEEDED - 56 95 for Audio Tapa,
Depl. PM Box 15328, 5t. Louis. MO 63114

CHICK Cogy Prnting. Low Prices. Wrile. Natiorwide, 614
Morth Main, Bloomington, llnces 61701

BUY IT WHOLESALE

GIFT SHOPPING

BELTS, Buckles, Hat Tacs, Jewslry, More. Complate lme
fast sellers. Big Profits. Complete dealer sel up. Color
catalog §1.00. Anchor, Box 3258-FMR, North Providenca, R
2811

Jewelry & Craft Supplies. (CMalog 25e)
Roussels, 1071630 Dow, Arlnglon, MA 02174-T1533
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FREE calalog. personalized gifts, novellies. Tab
Internatiomal Corporation, 117 'W. Harrison Bidg. Bth Fl,
Dwepl. J-207, Chicago, IL 60805

DEHYDRATED WATER Send 52.00 each. PO Box 128,
Moab, LHah 84532

GIFT caladog discount prices. Products guirantesd, Free
shipping. $6.00 to: Westover Store, M52 Stany Brook Drive,
Yok, PA 17402

FREE Sample! Miracle Polishing Clath. 582% profit plan!
RA&S. 1392-PM Washinglon, 51 Louls, MO 63103, (314) 241-
B464

S225 DAILY "CHROME PLATING™ Auto Parts, Motorcy-
clas, Wveapenaive. sasy, (Frea) information: Chioma Plating,
lHon 2285, Waldor, Maryiand 20604

HUGE PROFITS! LEARN WVCA CLEANINGREPANL
Award-WWinnmg Vided and Training Manual Reveals MON-
EY-MAKING SECRETS! Price Exparience Linnacessary. Fros
Exciting Details: Viajo Publicatbons, 3540 Wilshire, 310, PM2
Los Angales, CA 90010

PAYCHECK EVERYDAY! Free booklet-Dwn prelabricated
sapn business! Halluns, Box 1050, Southaven, MS 38671

(Continued on next page)
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BUSINESS OPPORTUNITEES
M
LET The Government Finance your small business
Grantsoans to $500,000. Free reconded message: TOT-440-
B600. (KZ3)

$1.000 WEEKLY AIR TOOL REPAIRIMG. Instructions. |

Pants and Tools Wholesale. Free Dotails, Box 534, Wichita
Falls, T 75304

§1,000°'5 POSSIBLE, FREE. Stamped srmmicpe: Progress,
Bioo: 83248, Los Angeles, CA 90043,

AMATING Profit Deily! Operate Sensational Home Busi-
noss. Walleo, Box 295-MP, Stafford, Toxes TT467.

UMIGUE, EASY! Low Invastmant. Make $50,000 or more
jper year. Datalla: MNobbe Dist., Box 3663, Sunriver, OR 87707

START your own profitable business at home with the
"How-To" book covering madl order Businesses, Impor-
Export businesses, and mare. Weite for free detais. BAY
Publishing. Depd. 10, 10508 NE 23rd 51, Vancouver, WA
GG,

GET Faid by Collaction Agency. Experience unnecessary
Write: NCC, 781 W, Oakiand Park Bibed. 123F, Ft. Lauderdale,
FL 33

$200.00 From Sguars Fool Phywood. {Huge Demand)
Revealing Proo!  $1.00.  (Refundable). 'Woodwin,
Bricgewatar, Mase. [2324-2399

VENDING MACHINES. Mo selling, mmmmﬂm

2HD AVE., DES MOINES, LA 50013-3504. (515)243-T863

OVER 1,000 OPPORTUNITY ADS Truth re-
vaaled! Dotails. POSPM, Box 4418, Pagosa Springs, GO

| BIET.

profits. ~Big Cakalogue FRAEE." Parkway C fon, 1930
PMB Gresnapring Drive, Timonium, Maryland 21063

ASSEMBLE PRODUCTS AT HOME. Mary cpportunities
paying High Weekly Profite presently available without
inveatment. Write: Businesses-B, Box 0008, Baldwin, MNew
York 11510-8008

MAKE HOMEMADE BOOMLETS. I've sarned $187,000
with ming. Free inlormation. Faleon, PO Box 5320,
Saviannile, TH 37864

AMATING OPPORTUNITY Learn how you can make Big
Bucks! The aasy way! Working al home! In your spana timal
For trea details, SASE to: Alan Maana, 5501 Namakagan Ra.,
Bathesda, MO 20816,

$280 DALY - Instalfing wirgless home security systems.
Huge demand. Free report. Secure - Box 1058-FM,
Bellingham, WA 90227

AL ORDER OPPORTUMITY: Stan profiable homa busk-
ress withou! experience or capial. Infarmabon fres. Mail
Order Associates, Dept. 616, Montvala, BJ 07645,

RECYCLE METALS. NO, NOT CANS| Easy $458
wesklyl Free information. Redycler, Box 1214, Franklin,
TH 370651214

up. Free Detalls. Pogo Press, Box 152028, San Diego, CA
2115

B3 MOMEY REPAIRING AUTO WINDSHIELDS. Supplies
angd free information. Grubbs Glass Paich, P.0O. Box 243,
Montiosdlo, AR T1655

MEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free information. Growbiz, Box 306-MG, Seminary,
M5 T

MAKE 515,000 MONTHLY! Easy! Mo Investment. McDow-
ell, Box 5528-A, Diamond Bar, CA 91785

MAKE $7.000 Monthly a8 Loan Broker. Mo Irvestrment.
Free Datails: Financial, Box 3578-A_ Ansheim, CA 52803

VISAMasterCard GUARANTEED regardiess of credil his-
tory. Details FREE! Credit'B, Box 32368, PBG, FL 33420

FORMICA: Fepair Burned and Damaged Counterops
WITHOUT REPLACEMEMT! CQuick, easy to S600dAY.
Changs Countariop Colors WITHOUT REMODELNG! M-
lions of aparimants, homes pay profits immedialely. Details
Free! 206/256-9742. Introductory Videotape $14. Renes-All,
Box S900PC, Vancowser, WA 98668

MAKE Aubber Stampa. Highly Profitable. Free details.
Stmmper, P.O. Box 22809 (GC), Tampa, FL 3622

EASY §1.000 Weakly Procassing Mail. Free Detalls: GC
Industry, Box T3565-(PM), Washington, DC 20008,

BUMPERSTICKER Printer, Cheap, simple, portable. Frese
datails. Bumper, P.0O. Box 22781 (GC). Tampa, FL 33622

SCREEN Print T-Shirts. Inaxpensive kits. Free Detalls. T-
Printer, P.0. Box 23681 (GC), Tampa, FL 33623,

PROFITABLE Gold Foll Printer. Personalize business
cards, pencils, malches. Free details. Gold, P.O. Box 24988
|GC), Tampa, FL 23623

MAKE High Profit, Hot Salling Licansa Plates, Signs.
Vacumagic, P.0. Box 24886 (GC), Tampa, FL Z3623

$400 daily recycling “Frea Tires 7" Yes! (Free) information;
Winans, 771PM, Batths Ground, Washington S8804-0771

OPERATE HOME BABY SHOE Bronzing businass. Potan-
thal unlimited | Kits, Supplies, Store Displays. FREE informa-
thon. 1-B00-835-3431.

£200 - $500 weokly—AT HOME! no gimmicks - Detalls
FREE! Homeworkors-B, Box 32367, PBG, FL 33420

GET RICHI Secrel law smashes debis—bangs Cash.
Cradil! FREE repori®! Wealthiit'E, Bow 32398, PBG, FL
o)

VINYL'S where the money ia! Prolessionally repair, refin-
s, Pecodor furmiture. Quick, sasy. Two amall $20 jobs a day
sarmn you $1,000 a month. Homes, cars, offices, restaurants,
undimited customers. Starl eaming after a fw days practica
Dwtails frea. VIP, 2007 Montrose, Chicagn, G068

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10u00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSYILLE,
TEXAS TREM-4157

PLANC Tuning quickly learmed with hoims slidy Coumes.
Diploma granted. Amaerican Tuning Schood, 17050 Teller
Dirive, Mongan Hill, Calif. 85037,

540,000 ON V3 ACRE! Mew Hydroponics - mexpensioe,
pleasant, practical! Free inlormation, Robin's, Box 1214,
Frankiin, TH 370851214

BATHTUS REGLAZING, product sales, service and tran-
ing. Call Unigue Coatings Corp. (404) 945-0072.

EARMINGS Unlimites! Mail our burglar alarm adverfise-
ments from homael RBM Merchandising, Box 28314-P,
Chicago, llnols G0655

ALUMMUM SCRAP - Recycle Yoursell - MAKE UP TO
$25.00/POUMD| FREE Information: Industrial - PMESD, Box
127, Alexandria Bay, Mew York 13607

HET $1000.00 PLUS WEEKLY SERVICE NEEDED I EV-
ERY STATE START WITH UMDER $100.00 AMAZING IN-
COME POTENTIAL SEMD $8.95 TO: HAYS, ROUTE 4,
PARES, TH 38242

OVER 513,000 MONTHLY. Amezing Direct Mail Opportu-
nity. Details: 1-212-978-4023

$15 QETS $1,000,000! Fres Detalls, MTL Opporiunities,
P.0. Box 1326, Hawailan Gardens, CA 90716

HOW TO START exciting profiable businass. GUARAMN-
TEED! FREE deisdls. WRITEI Foster Publishing, 851 US 18
South 1B57, Palm Hartar, FL 34684,

GET YOUR FREE OPPORTUNITIES INFOR-
MATION TODAY, DIFFERENT TOMCS, DSFFERENT PRICES
BO-3T8-477T3 RECORDING

PROFITABLE Home Businesses. Free Details. Pringer,
557 Poy, #1856, Seabtha, WA D100,

ALMOST UNBELIEVABLE: TILE RESTORATION BREAK-
THROUGH. Eam More Than You Mead. Mo Comgpatition.
90P% Profit. FREE Color Brochure. Details 305-481-2529

E500.00 FROM ONE SACK CEMENT! FREE Picture Prost.
BRINCO, Box 1092-M,. Hesperia, CA SZH45

PROFITABLE Homa Business. Easy| GUARANTEED! Frae
intormation: Reed, P.O. Box 8783, Fountan Valley, GA 92728

$1000°S WEEKLY CASH| Real Business for Rmal People.
Guarantesd! Murtha, PMBES0, Box BM1, Tumersville, W)
oBO12

$4,000 WEENLY helping United Siates governmant. ho
sxparience, DETAILS 1-813-820-5473,

GET Paid for mailing latiers! Wiibe: PAASE - TME, 181
Lincolrveay, North Aurara, (L B0S42

FIRST TIME SUPER FICH REVEALED THEIR SECRET.
Ge1 Extremely Rich. 71 Pgs., Aeport For Only $20000 Can.
Money Back Warranty. The Director, P.O. Box 65, 214 First
Street, Shippagan, N.-B. Glo. Co., Canada EOB 2P0

WINDOW BUBIMESE ol homa, Siep by sbap
video, estimating shop set up simple consiruction hach-
niquis and material vendors, VHE $20.00, DONT BUG ME,
5308 Arctic Bivd. #18, Anchorage, AK 8518

RECOLOR COUNTERTOPRS | REFRSH APPLLANCES in
your spare time. DDUBLE YOUR IMCOME! Got into: this low
overtead, busziness MOW! Froe Detsils! K-P
Surface, 3547 N, Hills R-105, Austin, T 78731

$10,000 MONTHLY Taking Photographs at Home! Work
only 5 Hours Weakly! Call recorded messaga: (X3} 674-
B155.

TAKE Catalog Ovders. We drop-ship 2955 best-salling
spacialty products. Lowest below wholesals prices. Immedi-
abe dalivary. Spectacular home business opporbunity. Froe
Book, SMC, 3401 Da Soto Avenwe, Dept, 20-18, Chatsworth,
CA 3114991,

DRUG RAID SEITURES] Buy dint cheap, Cars, housaes,
boats, compubers. fumitung. Wrile: Seirures, Box S300-AF,

. West Covina, CA 81791,

$97.500 yasdy “hidden" in youl computer? Yes) [Free)
report: Simpsan, TT1PM, Batta Grownd, Washingion 8604~
o771

LEARN profitable laser printer, copier cartridge remanu-
facturing. Videa §45.00. Wholssalo Supplies 1-800-837-0606.

TELECOMMUNICATIONS BUSIMESS. START-UP PACK-
AGE $5.00. Fostar, 17308 Melrose, Southfiald, Mich. 48075

MONE YMAKING BONANZA! Maill our walghtloss siver-
tisements from home! Since 18821 - Midwest Phammacals,
3400 - 1111k 251, Chicago, IL BOGESS

GET RICH! Sall 1-MSLFmIﬂ'Fmﬂlpm't.
Pramium-3, Bon 1621, Spring, TX 77383,

STAY HOME, MAKE MONEY. THOUSANDS DO. Henry
Farr, Stockion Springs, ME 04381,

BECOME A REAL ESTATE APPRAJSER $100,000 Pl
Potential. Homa 5udy. Esrn Protessional Certification. Frea
Litaraturs. BOC0-223-4542 Depl. AG12T.

MMECOVER SUCCESS! Free opporiunities calalog) Swan,
10 Farragut, Somerville, MA 02144

MAKE or Save $400. a Day! Assembla Car Tow-Dolly. Easy-
To-Follow Instructions. Tag-A-Long Migers. 4202 South
50th 5L, Hwy 41, Tampa, FL 33619, B13-248-2500

£5000 PLUS MOMWTHLY, From Governmeni's Best Kapt
Money-Meking Secret, The DISABLITY CONSULTANT.
Free Brochure, 402-076-TETS, 24 Hra

GET RICH! Amazing plan brings $3345 in 21 days Write:
Ovmega, Box 4308-A8, Wesl Covina, CA 81731

1,000 from repossessed governmant homes. Details.
Homes, Box 384, Doctor's Inipl, FL 22030

LEARM Sewing Machine Repairing.
Lucrative Profite Gresslin Comespondence School, Box
5104, Spencer, lowa 51301,

EXTRA INCOME. Assemibde products a1 homa. No exper-
ence. Details 1-813-5M0-5878. Exi. 626

 MAKE YOUR DREAM COME TRUE. EARN 250,000 YEAR-
LY REPAIRING SMALL CRACKS W WINDSHEELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8525 (US
mnmm mmu:.m

Small
lots. Some samples free. Harbor, Box 1719PME, Yuba
City, GA 25352

$1804 MONTHLY! Bury/sall used cars (spare-time). FREE
details. Autoned, 507 Oak Drive, Friendswood, TX 77546

| MAKE $2000\mak rocycling Pure Gold! Exsy business!
Froe Roport| (worth 525) Call 24 hour message: 1 {200} 246-
2x23 (B2min.)

PROFITABLE HOME BUSINESS, “How 0" Books. Guar-
antesd: Free Information. Ramsden GComp., 310 Oid
Homaestasd Hwy., Richmond, NH 03470

TO MOMEY Making Repors $10.00. Executive Solutions,

108-233 Flock, Mercarville, MJ 08819

EARN BIG BUCKS with SMALL TRUCKS! Proven ways to
pick-up good Sollars with small trucks, Details frea! Jack's
Trucks, B0 Williarms 5t., Mariden, CT 06450

PURBUE your INDEPENDENCEN profiable
home business. Free inlormation! Pursuit, 375 Quail Pun,
Aptos, CA 55003

EARN $200 per car detalling snamaobiles. Entire business
on video tape. S19.95. plus shipping, D.V.T., 24 Klaibar, E,
Horthpon, NY 11731

ALWAYS Wanted Your Own Business? Send §1.00 To.
MMM Distributing, P.O. Box 3226, Aloona, PA 16603 For
Details

BEND-A-LITE FLEXIBLE NEOM. Send £3.00 for brochure.
Box £35T Boyniton Beach. Florida 33424

READ Books for pay! $100 a title, Wrile: PASE - VB4, 161
Lincoirmeay, Morth Awrora, IL 60542

RECONDITION BATTERIESI] Earn  Hundmds
Weakly. Uniold Secrets. Froe Information. Batiery Outiel,
Box 3300M, Hickory, N.C. 28803

-

5000 MONTHLY - at home making - portable, indoor,
outdoof, “Farever Waterfally”, Box 9085, Long Beach, CA
B0a10

| Continued on nexl page)
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BUSINESS OPPORTUNITIES
(Cortinuwed from
100+ PROFESSIONALLY APPROVED HOME-BASED IN-

COME SOURCES! Informative Publications, Box 388-8,
Mewman Laks, WA 500250568

EARN 5100 A DAY At Homel Free Datails. Hathorn, Box
18471, Oklahoma City, OK 73154,

$56000 PLUS MONTHLY Complating MIF Refunag Policies
3-ATI-H1EZ. Recorded Message.

STARTING your own business| Not sure how? Leam from
the axperts who know how. FREE Information. Ferraro
Publishing, 21141 Canada Rd. 13-H, El Toro, GA 32630

OPERATE A Full of Part-Time Wholesale Business o
Hpmmi. Epm 31000 Weekly. Disiributorshins oser B0LUGH
Prodhigts bo YOUR Customens. Consumes Bales, PO Box
BTG, Monant Frospect, IL 60006,

HOME Assembéyl Guarantead Easy Money| Froe Detalis!
Homeworkes, Box 520, Damville, NH 03818

550 PER HOUR AT LEAST. BRAND NEW OPPORTUNITY

INDEPENDENCE N YOUR OWN GARAGE. SEND SASE
FOR INFORMATION KIT. C.V. KING, INC,, 3573 NORTH
DIJE HIGHWAY, DAKLAND PARK. FL. 33334

HOME Busiress pays bills. Day job becomes pocked
y. Free Report. Phosnix, 457 Main Sirest #116-P8,

105 PROFITABLE HOME BUSINESSES! Fantasiic guide!
FAush §2 {refundabie). Milark Enterprises, P.0. Box 50073,
Washington, 0.C. 20004,

BE YOUR OWM BOSS. MAKE Big Monay With Over 2500
Hems, $3.00 Brings Giant Catalog Refunded With First
Order. Busattil Co., 282 Mendocing, Brisbane, CA 94005

GET SECOMD INCOME WITHOUT GETTING SECOND
JOB! Secret revealad for LSASE| SMP, Departrment F, 3532
Wesl Malapai Driva, Phoanix, Arizona 85051,

INCREDEBLE Book, provien monky produting secreta, tree
brochura, write; JEFCO, Sulte M297, 6020 Roosevel! Way,
MN.E.. Goattle, Wa 98115

Farmdala, NY 11735

EARN 53,500 month - part time. no risk of inveniory. Froe
cassotie: Thomas, 402 Elkglen, Orange, CA S23553

LEARN Plumbing Fepair - Drasn Cleaning Business P.O.
Box 421, Kinl, Ohic 44240

MAKE a klling . . . “ridrkating resoarch” needs your felpl!
Fres facts: Resaarch, Box 806, Bay City, Texas T740:4-D806

GOLDSiverPlatinum Scrap Racycling business Free
Into SASE. Box 68, Rockmar, GA 30153

MWNEMUM Time - Maximum Profit. Details - RSE, 5T08
Sutter Ave., Carmichael, CA 25500

ADVERTISE FREE in 21300 Magarines, Mewspapers,
Radic, Televiskon. $5.55: Directory, Box 1410704, Jackson,
M5 39236

WIN LOTTO- Mew system finds best numbens! Free mport,
Parrins, Box 1721, Auburn, NY 13021

RECYCLE Electric Molors Extra Cash Piacs by Piece

method $5.00. B. B. Aestorations, P.O. Box 6544, New
Casiie, Penna. 16107

EARM $1,000"'s 8t home. Fres information. Aush
ervelope. Morthstar, Box 2460, Woodinvile, WA 98072

MAKE YOUR FORTUNE RIGHT NOW Write for more

"WE GUARANTEE YOU WILL WIN THE LOTTERY SAYS
IMTERMATIONAL LOTTERY AGENTS PRESIDENT TERRY
MORRIE, MAIL $1.00 FOR INFORMATION TO: FOSTER,
17306 MELROSE, SOUTHFIELD, MICHIGAN 48075,

EARNM £9.50 on ewvery $10.00 sale! Complate details send
£8.00. TAM, 16781 Tarrenca #2860, Lansing, ILL 60438

HOW TO MAKE UP TO 51000 Mendt Weakend! Send £5 For
Published Guste To: Unlimited Potential, P.O. Bax 511,
Shaboygan. W 530820511

INSURANCE INSPECTORS in a week guaraniesd. To
§70.00 hourly. information send BASE GRV, F.O. Box
BEOG2, Aoaavilie, Mich 48066

CONSUMERS GUIDE TO MULTI - LEVEL MARKETING.
Frea information, MLM, P.O, Bax 3446, ldaho Falls, ldaho
Bl

$20,000 GARDEN CROP! Grow GINSENG. Sell $50 Pound.
SIMPLE START-UP. Lealand's, Box BBITE-PF, Indianapodis,
18 46268,

START YOUR OWH profitable busimass |n your cwn home.
Send for free information: 1020 5. Charlala Mo. 106, Elk
Grove Village, IL 60007

GUARANTEED! Seven proven money making methods,
Free details. DurCo and Associates, P.O. Bax Ti841,
Chattancoge. Tennosses 37407

1990's Bust Kapt Secrel - Super Incomsa, No Expanience or
capital neaded, Information Free. B.P. Publishing, Box 2
Macon Foad, Sandersvilie, QA 31082

MAKE 550000 a year, order pickup mounted slumg
grinder. (T15) 37-2285. P.O. Box 873, Marshliehd, W1 54449

MEW GraHiti Removal unbmited incoma. All commun ites.
Business plan $38.95. 275 5. Aobertson B, Ste. E, Box 4,
Beverly Hills. CA 50211

MAKE MOMNEY SPARE TIME. Bookie: 52.95 JB., 8444 N
1Tth Awve., Phoenix, AZ B5021

‘Wholesale. Small Lots. Free Information. ANDERSON, Bax
50394-FME, Austin, TX TETE

HEW Aguarium Rantal Business info. Cassette Send
§4.00. Tropecal Maring, BDB M. 12th, Sturgeon Bay, Wiss.
E4ZIE

BE YOUR OWHN BOSS! Make big money with over 2000
ltama. $3.00 brings glant catalog retunded with first order.
MBE, 353 40th Sireet. Copiagua, NY 11726

FREE OPPORTUMITY GUIDE Colection of Easy Homa
Business MAKE £300 DAY. Success, Box 1633 Grand
Rapids, Mi 48501

FREE HOME-BASED MONEY-MAKER affiliate. Make Big
Money Moxt Weak. Call 213-864-3831 PMY

HDW 15 g frae oil. Repor gedy 31,00 tend 1o O, Wi,
PD. Box, G185, Ghicagpo, 1|, B0GED.

COLLECT NAMES. EARN $25.00 EACH! FREE DETAILS:
1-800-56.28- 7060, VENTURE-MP, BOX 336, RIVIERA, AZ Bg442

HURRY NOW, then Aelax and Grow Rich, You GAN do it,

| Frow details, CAB. Direct, PM1, 3008 NW &2nd, Seatlie, WA
21,241 HONG MONG, TAMWAN, PHILIPPMNE Products

a7

EARM thousands at home 7 your spare fime guananbesd,
Froe details. Opportunity Fius, 914 Wast Washington Sires!,
Bleomington, IL 61701

MAKE BIG MONEY! § § § § Build Electric Powsiplants
That Don'tl Lise Gasoling O Any Cther Power To Work, For
Homes, Stores, Campers, Ele. Guaranteed. Plans and In-
siruetions Step By Step. Send $2499 in USPS. Monoy
Ordars io: 2001 Powerplants, Box 245, lsabeta, PR, 00663

HOW To Start Profitable Appliance Repair Business From
Hame, Without Capital, Free Details 1-800-347-5163.

“MO INVESTMENT BUSINESSES” Free Information.
MAR-TEK, P.O. Box B2, Oglesby, IL 61348

YOUR OWHN HOME BUSINESS, Enterprises, Box 2069,
Montrosa, Colorado §1402-2063

HOW TO START YOUR OWN PROFITABLE BUSINESS o
home. FREE detalls. Stop dreaming! Wiite today. Bayshone
Publishing, M3412 M-38, Menormines, Ml 49858

WHOLESALE distributors. Over 3000 fast seiling prod-
wcts! (Send stampl Whobesaler, Bow 6. Paragon indiana
46166

CASH MONEY! SUCCESS, Finally! “Making Money for

Yoursal,” ANYOME CAM. 51285 Each, Rafundable. |

Edrington, 2578 Hesperia, Bradiay, CA 83426,

MAKE MOMNEY AT HOME! Easy. Free information: Falcon,
Boot 408-F6, Long Baach, CA 90801

MO MOMSENSE| Fix Any Catalytic Gonwerter With Only
54,00, ExbSily Make §1,500 Weekly. SASE. Box 530100, San
Déego, GA 92154,

TAKE PICTURES for profil. Camera Veniures, Box 771,

| Lamar, GO 81052

ASSEMBLE products al homs! Wide salection! Top pay!
Sand SASE: Amencan Distributors, Box 1358, Orange,
Texes, THEIY

MAILORDER OPPORTUNITIES

MELLIONANRE Maidorder Expert Aeveals Money-Making
Secrets. Free, exciling hour cassethe; Mel Powers, Mo
Holywood, California 01508,

MONEYMAKING OPPORTUNITIES

RELIABLE-5100.00 & Day Ptan. 51.00 = (SASE), Lightcap,
Box 370016, San Diego, CA 82137

PROFITABLE, FASCINATING SIDELINE - Aepair clocks.
Easily lsarnad, litthe invesirment, quick samengs. Free infor-
mation. Keynote Publications, i, 1, Box 271-A, Mackinaw,
IL BITES

START PROFITABLE BUSINESS. Choose i, markét il
and make money. Includes importimailorder, Free detaiks.
Hanson Imdermnatipnal-B, 269 Porlage Foad., Box 670,
Lenwiston, New York 14082

MEED MIONEY? Work from home. Earm $350 weakly,
75,000 annually. Age no handicep. Send $8.95 for Step by
Shep guaraniesd manweal. Dolphin Bay Publishers. Dept. PM-
2, Box 280, Eastsound, WA 98245, (Our 25th year at sama
addrass)

10,000 TRADE MAGATINES availpbde covenng all buse
mass categories. For specific list call (407)-393-6698

HOT-LUINE" OPPORTUMITY SEEKERS. Mone Better At
Any Pricel .. .81 + SASE ., Ultimate Systems Lid., P.O. Box
415, Maspeth, MY, 11378

AMAZING PROFITS helping others obtain government
refunds. Work at homa. Expanence unnecissany. Literaiure
frew. BTM Publications, S804-E Hwy 8 #2185, Houston, TX
17083

“BELL MONEY!™ Become a Loan Broker! Free details
Dept. PM-F16, Financial Panning, 210 5th Avenus, New
York, 10010, (718) 766-6803 Ext. 200 (24 Hra.)
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DALY "CHROME PLATING" Aulo Parts, Motorey-

| chos, ingxponsive. Easy, (Frea) Information: Chrome, Box

Z205-A, Waldor!, Maryland 20804

PROFITABLE Gold Foil Printer. Personaiize business
cards, pancils, malches. Frod detalls. Gold, P.O. Box 24388
(GG, Tamga, FL 33623

“A NO-HOMSENCE way to 5500 A day!™ $1 +5ASE
Aayburn Tritch, 2048 Curnow, Bakersligld, Calitornia, 53313

REVEALED! ' Secrats of tha Millionaims.” Frea informa-
tion. Profit Potentials-PM, Hamer Bey Ad., MacTer. ON.
Canada POC 1HO

EXTRA INCOME plans catalog 5200, Technology, Box
1273, Contralia, 1L €2801

ADVERTISE Fraa in 550 Magazines. $5.00. Direclory, Box
11N, Adlanta, Georgia 30301

¥6.500 MONTHLY, Start Your Own Tabloid' Publication,
no Experence. Detaile $200 (Refundabie). AD-TION, Box
A0BATA, Chicage, llinods GOG4D

SELL ALASKA GOLD PAMMING KIT, kil includes gravel,
placer goid, gold pan, display bottle. complete instructions,
For sample kit sand 529 .95 plus 53 ph to: Mak-5u Mining
Company. P.O. Box BTE4E5, Wasllla, Alasks 99887

TURM penndes into a forbune! Lsing the TEN COMMAND-
. DGR Industries, P.O. Box 535

GET PAID $100 TO 5500 WEEKLY Easy Homa Work. No
Salling. Sand SASE 100 Redco, P.O. Box 421, Forast Lake,
MM 55025

MEVER REVEALED Maii corder secret, 5200 DCR
Industries, P.O. Box 538, Westmont, IL 60559

PROFITABLE Business at Home - Part Tima Froe Details -
Guarantged. Jackson Publishing Co. 3884 Tesaland,
MAsmaphis, TH 38128

GROW Hair 4 months. New Discowery! Box 121 3-C, Makati
1284, Philippines.

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash income opportunities,
Hiding assels. Sacret ioans. Mew identity. Eden, Box 8410
PC, Fowntain Valley, CA 92728

SECURITY POUCH for back uwp money and car keys:
pinned inside waisiband, especially good lor traveling -
golters carry 1ees Bnd ball markers when pinmed outsids,
Satiatmetion or Money back §0.75 Post Pmd. Security, Bax
15005, Pinellas Park. Florida 348885

BAVE for your futune inexpensively. Ways o imest with
Etthe money, $4.00, Workman, 18354 Stale Rd, MWorth
Agyallon, Ohio 44133

FREE THINGS!! THOUSANDE! Including Cwver 400 from
LS. Government Product samples, books, gifts, s, Gel
your shars!! Amazing guide reveals sources. Rush $4 (e
funciable), Milark Enterprises, P.O, Box 50073, Washington,
D.C. 20004,

BE FUNNY Assorted One Liners, Some Hol Some Not
Send $5.00 and large SASE fo: C. Fraser, P.O. Box 82640,
Phoenix, AZ 85071

(Comtinsed on et page)




OF INTEREST TO ALL
MMME}

ELECTRICIAN'S TWENTY TERRIFIC TIPS, CUT UTILITY
BALS. $5.00. K. Micheals, P.0. Box 190185, Burton, Mich,
4518

FREE RADIO PUBLICITY for your product, inventian. Easy
How - To, $4.98. Box 2604-PM, Alameda. CA 94501

POWERFUL SUCCESS ANMD WEALTH BUILDING SE-
CRAETS REVEALED! FREE INFORMATION, Markatng
Associates, Box 322, Homer, New York 13077

WORLD WAR Il PHOTO'S From Private Collection ol Ww
il Dizabled Vet Hiroshima Japan afer a bomb, Sunken
Japanese Batleships and Camiar. Two Man Midget Subs,
and Faciory. And Mora, 33 Photos In AN, Dedails About Each
Photo. £24 95 + 5300 Shipping. Allow 4-8 Weiks Dalivery
Photo's, P.O. Bax 151. Stanton, Alabsma 36700

GOVERNMENT SURPLUS FROM $1 Uncle Sam has
billecn 5 i surpius goods to sell or give away. Punchase
directly trom gov't thru U5 mad Boals, cars, planes
alectromics, ouldoor supplies. eic. For Buyar's Guide call 1-
BO0-333-4100 axl. 541,

DRUG RAID SEIZURES! Buy durl cheap. Cars, houses.
boats. comgputers, fumiture. Write: Selruras, Box 43004,
West Covina, CA 81781,

THOUBSAMDS 'ams - Jeeps - dxd's- Boale - Elc., Incredibla
Law Pricas, Direct From Govemment Derectory & Surplus
Catalog $3.00 (Refundable) Acme Surplus 1007 Morth
Frudoral Highway, Suite 208-PM, Fort Lauderdale, FL 33304,

BORAOW 500 - 540,000" “On Sigrmure!” 97% Elsgabie!
Free Application: Mational, Box TEZT, Long Beach, CA 080T

FREE! REMAILERS LIST. AGENTS WEEDED. PS5, Box
29656, San Amonlg, TX Tekag

SECURITY, Conhdentially, Detaits:  Consumer
Warshouse, 8333 Pacific #508, Stockton, CA B5207

CONFIDENTIAL Remailing. Receiving, Forwanding Fresa
Diedasts. United Remailens, Box 36PM, Woodland, CA 95605,
Agants wanted Fagueest apent wiormation.

BLANK PHOTO ID CARDS {larmvinated), 5 for $10.00. 5 fres
Birth Cerfificates Make on 8y typewrber-evenytning fur-
nished. Good USA, Canada. Viold where prohibded Mot
Government Docwments. Moneyback Guarantee, Cardinal
Publishing, 2071-BA28 Emerson, Jacksonwille, FL X7
Rush COD Toll-Free 24 Hrs 1-800-808-1744,

NEW MAGHETIC FADLOCK PICKPROOF Because
There's Mo Keyhole! No Meywise Crook Can Pick 1. Heat
Trasied Hardness For Greatest Sirength Water, Shaek and
Dust Resisiant. Has 10,000 Dierent Magnetic Combina-
tione. Each Lock Receives A Magnetic fmpulse Key For
Quick And Easy Opening Plus An Asdilional Duplicats Key.
§1085 Moneyback Guasantes. S&) Suppliers, 108-22
Qusens Blvd._ Ste. 223, Foreat Hills, NY 11375

WANTED MISCELLAMNEOUS

GOLD, Siver, Platinum, Mercury, Taniatum, Swmples
Evaluates Free O Assaying Service Call Whaleaals Tarmi.
nal Taoll Free: 1-800-932-1010

BUYING Tungsen Cartide, Precious Metals B00-321-8914
Ohio 216-531-8333 Collect.

BORROW BY MAIL. Get S500-875.000 Cuwickly, Maarly
Ewaryone Dualities! Send for Fres Applicabon. MUP Industry,
Box 531, Brone, NY 10461-0531.

BORROW ANY AMOUNT! Get VisaMasterCard! Instant |
reply. Sunrise. Box 42X, Betpage, MY 11714-0042 / (516)

3451549,

FREE MONEY! £300.000,000 Giveaway. Granis. Mever
FRapay. Information $1.00. (Refundeble) Jakla, Box 3066
PME0, Saminole, Flonda 34642

BORROW 5500-5100,000 98% eligivle. Froe application
Global, 2441 Herfshira Ad.. Gresnsboro, MC 27406

MOMEY Problems? Free Book destribes Loans, Cash
Governmant Grants, other benafits, available (o individuals
Write- Associates-AX. Box 9008, Baldwin, New Yark 11510-
B008

VIBA! MASTERCARD! Despile Past Cradil Expenence’
“igjority of Applicants Approved!” Apply Toll-Frea: 1-800-
B88-B851, Extension 18. lssuer Mew Era Bank, Somersat, KJ

BORAROYW $500-$40,000! Crharnight.” On Signature. Keep
indefinitely! Action, Box S493-A, Diamond Bar, CA 51765

BORROW 550000 “Fast'. Any Purpose. Guaranped,
Capital, Box 561358-PM, Charlotte, NC BE256

ABATING Stick-H Batlar Than Velgro 3390 For 100 PRI,
505 Sunrise Ave. CA 05681

FINANGAL

FINANCEAL Planning Guidie, do your own personid plan,
514 95 HLEnterpemsas, 3605 Arclic. #34 Anchorage, AK
0500

BAD CREDITT Pepair Report $15.9% Pasemann, 3109
Chestnul, Medtord, NY 11763

LOW INTEREST MONEY SAYING visacards, mastercands,
ebe. information and sources: 5500, Benjamin's, P.O. Box
793, Wilkits, CA 95480

HUGE SAVINGS Eliminate Dealer Markups. Free Trial,
Barteries Wholesale, Terms Arranged. Call Toll Frea 1-800-
23212 Or Write: Lioyds-PMC. Rockiord, IL 81110

FREE HEARING AID CATALOG- Save 14 by mail! Write:
"NaneySavers ", 3530PM-6 Langdon, Seputveda, Galitornia

¢ B1343.

FREE Hearing Aid Catabog. All Modets. Huge savings! No
satesman will call. Rhodes, Dept 31, Brookpart, IL &2910. 1-
BOC-455-3100,

BLALD YOUR OWM LASERS for as low &3 530 with easily
obilainable parts. Plans for six ditferent Lasers only $12.00 w'
free catalog. Blophysica. Inc.. Box 48159, Ballimora, MD
2131

SOEMNCE & CHEMISTRY
"EXPERIMENTER” LABORATORY CHEMICALS -
GLASSWARE, Catalogue 3200, Established 1953
HAGENOW  LABODRATORIES, 1302  Washinghon,
MANITOWOC, WISCONSIN 52220

TELEPHONE & SERVICE
STOP nuisance calls' Find out Who is calling, Purposa of

gl belorg wou even pick up your phorg. Take onky calls of

imeresl, TeleRecaplionisl 1-B00-385-T05,

SPECIAL SERVICES

INFORMATION On anyihing. Ferguson FResasarch
Specialists, B0-15 Wiondsida, Woodssde. Mew York 11377,

HEALTH, VITAMINS

RACING HEART - TACHYCARDNA: Full instruclions on
how to stop it! $10.00 and SASE to: C.5., Box 676, Wesl
Paterson, Hew Jersey 07424,

HNEW Herbal Book Natures Pharmacy $17.00 Szabo's.
Posibox 822 Daylona Beach, 32115

LOSE WENGHTI improve your Figure. Complete DIET
PROGRAM Secrets. Simple. Easy. $1.00. Calabrity Gifts,
7051 Concho. Houston, TX 77074,

DEATST BALS? BAD CREDITT Hk: problam’ We'll fats
ks A er A ONE BoCapTed 1o S50000 Mok 3 08N COmEany
Fipg pppicatrn call (205 §78 4400 or wile TOAC, dapl
P 42 Conjusy Pk South #1107 Brmingham, Alasama
LT,

AMD3 is ncurable Prevend il Uniqué litestyle nevealed
312.00. GAD, AD 1, Bax 309, Moundsville, WY 26041

WARTS disappaar, naturad product makes warts vanish,
no scars. 5350 SASE or $4.00 100 J. vanderDean, 217
Winding Way, Burlinglon, Ontaric, LTM 3GT

GOLD CREDIT CARD GUARANTEED APPROVAL. MO
BANK DEPOSIT NECESSARY. CATALOG SHOPPING. USA
GOLD CARD 1-T16-2T2-0416

OUIT SMOKINGDRINKIMGDRUGS. Secrels nevealed.
Guaranteed, 55.00 SASE. Frendey, Box 1562, Unson, M)
07083

PAYCHECK STRETCHER! Budgetsng tips thal wark for
iz, $4.00. Budget, POB 37093, Talahasssa, FL 32315

UNSECURED Parsonal Loans To 350.000Business Loans
Cher $100.000.00 (301) JE3-8278.

FEDERAL Loans For Small Business Now Avasl, [B00)727-
0752 for dedails.

CREDIT Rapasr, Untold Secreis. LISA, Box 2168-X Van
Nuys, CA G1404

QUICK Cash Signature Loans Appligation Aushed. ALL,
Box 80, Savaga, MD 20763,

CASH HOT LINE. $500-550,000. Redused Elsewhene? Poor

credit? 88% Eligibse! Fast approval, Call immedsataly! (713} |

5212204

BORROW $100 - $100,000! Fast! Confidantial Glandala,
Box 260278, Plano, TX T5026. 1-800-055-0081

LOANS BY MAIL. S500-5100.000. Any Purpose! Free
Apphcation: Oueteal Co., Depd. PML. Box 537, Walla Wasla,
WA GE82

BORROW $500-5100.0007 ‘Immediatedy.” On Signature
Keep Indatindeh? Frea Application Credet-2H Box 1621
Bpring, TX 77383,

FREE MOMEY FOR COLLEGE. B Lindsey, 280 5 Maan,
Dimyton, OH 45458

BORROW Up To $50,000. Nearly Everyone Qualifies. Try |

Us First. Link, P.O. Box 7980, Piflsburgh, PA 15216

END MONEY WORRIES! Always short on cash? Worned |
aboad bills? Our Personal Financial Management Kil will

hedp and your roubies, and |eave you with Jots of axira cash
Sand 315 for kit 10. CREW, 1552 Hertle Awe., Buffalo, NY
14216

REPAR your Crodil Rating! Plus 1ill your bank account
with Cash! Fres Detasls, Write: Promesed Land Ranch. R 4
Box 156, Boonoville, AR 72527

PEORIASIS Sutferers Discournged T Write for Fres impor-
tarit infarmation that is helping thousands. Pizacal, P.O. Box
T16TET-PM, Carroliton. TX TS011

WEIGHT Loss Cassatie 511.35. Care Uniimited, T1 Howey
51, Watertown, Mass. 02172

WATER Treatmenl - How fo determing il you nesd it
which type. and how much it should cost. Repon $4.00.
Quadity Docuwment Sources. Box 3380, Spangfeid, MO
65308,

HEW CULLMGAN WATER CONDITIONERS Cadillac of the
Industry, hall off local deabers prices. 35 years expariance in
water irepiment. Send £2.00 fior furthes indormation. RD #7
Bon 288, Somerset, PA 15501

WEALTH WITHOUT GIMMICKS. These tmeless beat-
saligrs have helped millions accumulate wealth, Fres mdor-

mation. Chassic Books, 379 Woodbridge, Buttaio, New York |

14214

BANKRUPTCY haw 1o like il yoursall Send three dollars.
Moda, P.O. Box 880271, Houston, Taxas T7289

HYDROPOMNKCS
HODOOR GARDEMING! Greatar yiedd than outdoors! Mini-

mal maintenance! §1 for catalog and 55 Cowpon, Higher
ke 28211-P MLE. Wylia Ra., Carnas, WA QBEDT.

WHAT that Car or AV loan will Cosl. Payment and Payback
Charts 5300, Charts, POB 1543, Monumend, Colorado 80132

UNSECURED CABH LOANS AVAILABLE 250 10 300,000

COLLEGE DEGREES, Migh School Dipbomas, Authentic
looking novelty. Free Calalog. Depl PM-118, National
Certificate, 210 5in Avenus, New York, 10010, (718) T68-6800
(24 Hours),

CUPRAN® SPECIAL - odl painl, |scquers, resin remover
tor hands. Drdinary solvants bke thenmers, gasoline can be
absorbed through skin. CUPRAN® SPECIAL protects
against absorption. Money back guarantee. $6.95. KHI, P.C
Box 2158-PM, El Cajon. Calif. 201

Any purp REGARDLESS ol creda APPROVAL GUAR-
ANTEED] FREE aspphcabon (FLG) J48-7040, T ooy
COMBONWEALTH FINANCIAL SERWVICES

VISA! MASTERCARDI Mo savings account nequinsd!
GUARANTEED APPROVAL, regardiess of your cradif histo-
ry. Comphate credd program! Repairre-establish, Details
(714} 539-2060. (24 hours). Emping Credit, 16832 Patific
Coast Heghway, #100. Sursél Baach, CA B0742.

BORROW SB00-$30.000 overnight on your sigrature! Al
elspible Aepay enylime. Fres detadls! Opportunity House-F5,
3472 Barranca-M630, Inena, CA B3T14

GREENHOUSES - Redwood Fiberglass Kits, Hoody/Com-
marical gizes, Free Brochure. Gothic Arch Gresnhouses,
Box 1564-PM, Mobile, AL, S6E33 (1-800-626-4574)

GARDENNG & LAWN CARE

SAVE BIG! $2.50. "Make Stepping Stones”, P.0O. Box 98,
Rough & Ready, CA 85075

COMPOST TUMBLER. Build 17 bushel composier al
substantial savings over commercial models, Make compost
in weoks. Delailed plans, §7.00, Manz. Box 1271, Gamer, NC
27529

(Continusd on next page)
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GARDENING & LAWN CARE
M
UNIGUE SPRINKLER SYSTEM for lawn, garden, of licewes
beds. Decorative, inexpensive, and EASY o build No costly
plumbing or nozries. Complete plans and instructions,
$5.00. Hurry, summer's horel Lawn Innovations, P.O. Box 51,
Litthe Chute, W1 54140-0051

AUTOMATIC FERTILIOMG SPRINKLER Fertilize in min-
uies. Plana $5.00 + SASE B.TE. P.O. Box 1904, Gresham,
OR 97030

DON'T RISK CANCER! learn: organic gardening, com-
posting; hydroponics; vertical gardening,; fish larming. and
more. Plans, send §5.95 10: B.C., P.O. Box 1014, Red Rock,
Arizona B5245.

SIMPLE LADDERLESS FRUITPICKER PLANS 5300
SASE Dean, 5074 Enfield, Encino, CA 81316

RECIPES, COOKING, ETC.

CANCH, Easy, 125 |daho potalo recipes. 58, Box P48,
Shalley, ldaho EI2T4

EXCEPTIOMAL Ozark Chill Recipe. SASE + §2.00, 00,
Box 3352, Springfield, MO 65808

HEAVEMLY BAGELS Eany af home. Greel Mew York style
recipes $3.00. M. Boleman, Box T2182, Marietia, GA 30007

CHOCOLATE/ Caramel Turties, Granny's Recipe. Send
$2.00 SASE: Ensy! Sweet's, Bax 556, Whaaton, L 60187,

ROSES recipe for Duich apple and chesy pies. They're
defickous. Send §3.00 1o: A Diskin, 13630 Balour, Oak Park,
Mich, 48237,

WINEMAKERS - BEERMAKERS - Fres lllustrated Catalog
- Fast Sarvica - Larga Selection - Visa/Mastercard - (B15) 254-
0242 - Kraus, Box T850-L, Indepandence, Mimsourl 54053,

HOME BEERMANING, BEAR PAW'S COMPLETE MICRD
BREWERY, ALL NATURAL. $44.05 1-800-27-3055

FREE CATALOGI GREAT PRICES] FAST SERWVICE!
SEBASTIAN BREWERS SUPPLY, 1762 SUNRISE LAME,
SEBASTIAN, FL 32058, 1-807-500-6561.

SOUTHERN Barbecua Sauce SASE $4.00, B, 228 North
Auburndala, Memphis, TH 38112

FABULOUS West Coast Cookies, Bars, Pastries, 30 Reci-
pees B5.00 UL.E. P.D. Box 281748, Richmond, Brifish Coluembla,
Canada VEY 3va

200 Hamburger Recipes $500. JMD Entarprises, Bow
2245, Nawpon News, Yirginia 23802

AUTHENTIC POLISH RECIPES- Includes some of the
most popular, Send $4.00SASE to: Prime Ling Industries,
P.0. Box 5372, Livonia, Mi 48151

ROYAL PAMCAKES OF BERMUDA, $49.85 porsonal
chack o $30.00 cash, bank drafts, monay orders. Purity
International, T Wreck Foad, 58-01 Barmuda lsisnds.

AUTHENTIC CAJUN RECIPES 54.00 SASE. P.O. Bow 671,
Gudf Breere, FL 32582

HEIRLOOW PICKLE RECIPES cucumbaer, ckra. beet
$100. PO, Box 172, Douglassville, PA 19518

AUTHENTIC DELICIOUS CIECHOSLOVAKIAN POTATOD
AND EGG SOUP $3.00. “Joske”, BZ25 Maniioba, Playa Ded
Aoy, CA B02E)

THREE Ingredient Cookbook-All Coursss. Oulck Ensy
Delicious $8.98 ppd Carols Gifts, 5277 W. 95, Ovarland Park,
K5 sa0T
Fecipe, POE BETESY, Plano, TX 75086
TAFFY APPLE BALAD Send $2.00 SASE. Mancy Flclkards,
BE24F Robin Drive, Des Plaines, IL 60018
BUTTERMILE, PANCAKES. Lighl, mouth-watering. Rec-
pe: §2. SBASE, Box 2604, McAllen, TX 78502

DELICIOASS moist spiced prune bread, Recipe $5.00 SASE
fo: S&H Enderprises, P.0. Box 1478, Homer, Alaska 59600

HATURAL FIBER COOKIE DIET! Sample - infarmation
$4.00. SELLERS, 1701 Rogers Road. Suite 132, Fr. Waorth,
Taxas TE107

WINEMANING, BEERMANING, ETC.

BEERMAKERS-Winamakers Frea Catalog. Fasi Servica,
Fren Rocipes. Cellar-M. Box 33525, Seatile, WA 98133, 800-
18T

WINEMAKERS - BEERMAMERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. BEMPLEX, BOX 1147S8R,
MINMEAPOLIS, MINNESOTA 55411

THREE ouistanding spagheiti sauce recipes @ven your
mather in-aw will love. Send 53 plus SASE. Pecipes, Box
142611, Altamonte-Spring, FL 32714

SHRIMP in beer batter, copkad in beer £3.00, Wiaringa,
P.O. Bow 1180, McMinnville, DR 87128

OMLY! FREE
Wiliiam's, Box 2195-M0, San Leandro, CA 84577
BEER. WINE maks your own. Free catalog. quality sup-

phies. excellent fast servica, Bear & Wine Hobby, 180 New
Boaion Sirest, Woburn, Mass. 091801, 1-B00-533-5473

MAKE HAWANLAN KAHLUA! Logendary Island Recipe
Creates Tropleal Fun for Pennies a Jug. Frea Gt Send
$5.00: A. Davis, 1650 Kanwm #1415, Honaluby, Hawail 96814

LIGUEURS imitation KAHLLA, AMISETTE, AMARETTO,
GALLIANG, CREME deMENTHE. Mako your own for pan-
ribes. Engy recipes-taste like original. $3.00 sach $10.00 i
SASE. PGE Associstes, P.O. Box 512185, Punta Gorda,
Florida 33950

BURGLAR ALARMS & HOME
PROTECTION

Survival Imformation $1.00, Cangap
Publishing, Sulte 1001, Box B110, Blaine, WA DE230

DOOR CHAIN ALARM Siop intruders, strong chain pre-
vents sntry, loud plercing alarm scares tham away, $14.65.
Pabon Associates, P.O. Box 19, Thislls, New York 10084

mant ., .. Make Big Bucks . . . National Monitoring Avadlsbls
oo 1E1T-332-1810,

PROTECT YOURSELF AND YOUR BELOMGINGS! Eight
Dwcals. $3.95. Sacurity, P.O. Box 5862 Maribore, MA 01752

ALARM S0UNDS LIKE REAL WATCHDOG, Motion Actl-
valed - No Wires Just Two Screws and Plug it iInto Your
Audio Casatis Player, By KINGSOUND, Box 90434, Flint, M
4850, (313) TI5-1612 §T9.55 For Kit - Plus $6.00 Shipping
And Handling.

VANDAL PROOF LOCK can’t pick. drill, cut or shoat off.
Plans §12.00. Security, B02 Foster, LasCruces, N.M.

224 West 5Tth New Y N.Y. 10019
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WE MADE
CLOSE
COMFORTABLE.

Norelcos patented “Lift
and Cut™"shaving system
gives you a shave that is skin
close—without the blades
even touching your skin.

The continuous precision-
cutting action of dozens
of lifters and self-sharpening
blades —at thousands of
revolutions per minute—
gives you a shave like none
other.
 The Norelco® Lift and Cut
shaver. What makes it close,
makes it comfortable.

0 10E% Norelco Consumer Prosucts Compary,
A Deiviion of North American Phifipa Corporation, Stamiond, CT (6804



ONE TOUGH MOTOR OIL ANNOUNCES
ONE TOUGH GUARANTEE...

OO

TWO HUNDRED FIFTY THOUSAND MILES
OR TEN YEARS.

Use Quaker State exclusively in your new car, and our
limited guarantee will cover lubricated engine parts for
250,000 miles or ten years, whichever comes first.

How tough is today's Quaker State? participating Quaker State service centers. These
Tough enough to make this promise: Use only Quaker include many new-car dealers, automotive service

State in your new car’s engine, and if any lubricated centers and tast Ilul::-es nationwide.

engine part not covered by the manufocturer's warranty To participate in the guarantee program, enroll your

or extended-service contrac! suffers an oil-related break-  new cor ot a participating service center within six

down during its first 250,000 miles or ten years, Quaker months or 6,000 miles of purchase. Use only Quaker

State will pay for the repair. L= State Motor Qil, and have your oil and tilter changed

at a sarvice center ﬂccurding to manufacturer's
instrucfions for severe driving conditions but not fo
exceed 4,000 miles or four months between changes
Save your receipts,

' iae;;ﬂ How can Quaker State make a guarantee
' . this tough?
We'll guarantee lubricated parts in engines of all Today's Quaker State has |
sizes—domestic or impaﬂect proven is toughness over and Y
o T ; over again in the most rigorous ,
Quoker State’s limited guarantee covers lubricaled tests that the world’s auto makers

parts in engines of every single imported and domestic
car or light truck sold in the United States. It even
covers the deductible an any extended warranty you
might have purchased from your new-car dealer
Enrollment is absalutely free.

have thrown at it. The result:
Quaker State actually
exceeds lubrication speci-
fications for every single
car sold in the United

enroliment details at participating service centers. to offer a guarantee this
Complete details and enrollment forms for the Quaker tough. But Quaker State
State 250,000-mile or ten-year guarantee are available ot is One Tough Mator Qil.

=
SuperBlend

1OW-30
MOTOR OIL

The Big (. is One Tough Motor Oil.

1RO Quak e Sinte Caspanion DON'T POLLUTE. PLEASE DISPOSE OF USED MOTOR OIL PROPERLY. o -




