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Is a troublefree polyurethane
too much to ask?

With Scotchgard™ Wipe On Poly Apply it straight [rom the easy-to-handle bottle.
Finish from 3M., vou get a smooth, beau-  Its clear lormulation won't vellow vour wood like
tiful, more protective polyurethane finish  other polyurethanes. Over bare wood or with stain;
without bubbles and brushmarks. it accents the beauty of the wood.

Because with Scotchgard™ Wipe On You ask a lot of yourself when ~ *-—
Poly Finish, vou don't even use a brush.,  you begin a project, Now it’s s

Go on. Try it. Just wipe it on. Scotch-  time to ask more of
gard” Wipe On Poly Finish actually pene-  your hmsh. Ty
trates the surface of the wood to provide  Scotchgard™ Wipe
protection that’s harder and On Poly Finish.

more resistant W spills It's part of the
and stains than brush-on wood relinishing
polyurethanes. . system from 3M.
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EDITOR’'S
NOTES

ESEARCH TELLS us that

remodeling your kitchen will
give you the greatest return on
investment at resale time of any
remodeling project. So it's only
fitting that we devote this year’s
Home Improvement Guide en-
tirely to kitchen remodeling.
Home and Shop Editor Steve
Willson and his associates, Tom
Klenek and Roy Berendsohn, de-
signed the section so that you can
approach each pm%ect gither on
its own or as part of a larger inte-
grated effort. To accomplish this,
we ecalled on Iung‘ume contributor

Meal Barrett in his kitchen.

Neal Barrett to first construct a
cirea 1970 kitchen in a studio,
then make the dramatic improve-
ments you see taking place in this
month's special section. This ap-
proach gave us much more con-
trol than we would have had
doing the work in someone's actu-
al home. In all, more than four
, months were spent developing
the pages in this year's Guide, We
hope you think it was worth
it. . . . A one-man sub that incor-
porates aircraft technology to go

Vizard is In, Booth Is out.

deeper and faster underwater—and therefore cover
a larger area while exploring—than any previous
submersible. Do I have vour attention yet? If so,
check our cover story on page 70. . . . We recently
lost Electronics Editor Steve Booth to a lucrative of-
fer to become editor-in-chief of Video Review. Tak-
ing Steve's place as Electronics Editor is former
Contributing Editor Frank Vizard, who has been
writing about consumer electronics for us for the
past five years. As Vizard becomes full-time Elee-
tronies Fditor, Steve Booth becomes a Contributing
Editor, covering the video field for us, So in effect,
Vizard and Booth have swapped spaces on the mast-
head. Our other new addition is Rick Titus as West Coast Editor. Titus has
served on the staffs of Hot Rod and Motor Trend and last year won the Driv-
ers Championship in the Sports Car Club of America's Escort Showroom
Stoek series in GT elass. What's more, he's currently restoring his father's
24-Hours Of Daytona-winning 1969 Pontiae Firebird race car, A great driv-
er and hands-on too. What more could you ask for? Till next time.

g

Oldham

GT champ Rick Titus.
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We'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 elephone numbers here at
Popular Mecharecs allow you 12 Call owr
edinors directly and easily, Theyre activated
once a week, on Wednesdays, from 3 (o 5
PhA EST. All the editanai staff hotline phone
numbeers are listed here.

HOME & SHOP
Steven Willson, editor  [217) 265-7538
Tom Klenck, associate edinor

|212} 265-7570
Roy Berendsehn, ssociate editor
| |[212) 265-7572
[buildirsg, home remodeling, shop design,
tools, furniture making and design)

BOATINGOUTDOORS
Joe Skorupa, editor {212) 265-7594

AUTOMOTIVE
Temy Swan, editcr {212] 265-7526
{rE CArs, mofarsports)
Mike Allen, asusIant edqiion

[212) 265-7536
[techinical and dewgn, care and maintenance|

SCIENCETECHNDLDGY
Abe Dane, edior [212) 265-7740

ELECTRONICS/PHOTOGRAPHY
Frank Vizard, cditor |£12} 265-7581

GENERAL
Joe Oldham, editor-in-chief

{212) 265-7503
Bill Harttord, managng editor

(212) 2657518

READER SERVICE BUREAU

We have a Reader Information Bureau
that s operatronal five days a week during
reguiar business Mowrs. Our Reader Senvice
Bureau number 5 (212) 549-3127. Please
call our Reader Service Bureall, ol our adi-
fiovs, fior information on back issues, repnnes
ol aricles. subscription nquires, plans of-
fers and so on. It will save us all time

ELECTRONIC MAIL

You can call the PM computer any day
between & PM and B AM [anky| EST. The
rnumbser i [212) 582-8369. Qnce vou're on
lene, you can leave messages for specific
editors. or cirect ML S and cofmmerts 1o
a specific depariment. The depamment bul-
letin board also allonws you 10 share your
thaughts with other feaders who call in

Mew users will get an identification rum-
Der and password [(hat 2liow them (o ac-
cess the system. Simply set your communi-
cations software 10 8 bits, no parity and ane
siop bit [B-M-1), and set the baud at 300 of
1200. If you're asking a specific question,
allew a week befome calling back for our
HENEN

FAX MACHINE

Yo can Lax written mail to us it you have
access o a fax machine. Cwr fax number i
[212] 5B&-5562 and & available 24 hours a
oay
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Concrete without the mlxmg
the mess or the wait.

NOMIX"™ is the only instant concrete that entirely
eliminates mixing. Prepare your area for concrele,
fill your form half way with water, then pour
NOMIX Instant Concrete from the bag into the water
and it sets hard in just thirty minutes.

There's a NOMIX instant concrete for every job—NOMIX Instant
Concrete, PosiSet® and Instant Concrete Patch.

Ak for NOMIX atf lumbaer yards and home centers. Write NOMIX Corporation,
d11 Siillson Road, Fairfield, CT 06430 or call

1-800-4ZNOMIX for Iree litarature. NOMIX COHPORHTION

© 1890 HOMIX We Make Concrele Easy ™
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. I11 fact, this is the most And it shows from the solid
The tlme spacious Caprice of all steel bumper 1o the 20, 4-cu.-
h f time. And il has more [, trrunk that holds [oar goll
a.S Come Or standard fealures than bags and more,
anewkind | — S
HEner- { r COor. . and
Of ﬁlll-Size priced ,J‘f - ’ K’} prepare 1o
CArs. Y - be impressed
1umry Walk i \ r o by ils six
e around : . passenger

You're looking al the next the new h interior,
generation ol the besi- Caprice. I And by
selling lall-size car ol all Enjov the sleek contempo- slandards ol luxury vou
time, The car with more rary shape. But don't let it won't lind in many more
total room than almosi lool you. Caprice is even expensive cars. Like durable
every luxury sedan sold in longer than last year. And cloth seats with Scotchgard
America. Al any price. roomier than ever before. Fabric Protector. Or vou can

The 1991 Chevrolet Caprice.
Prepare to be impressed. |
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choose tosink deeply intothe

classie richness of leather
seating areas. An option
well worth the indulgence.,
Look closer. You'll [ind we
kepi the powerofa V8
engine and (he excep-
tionally smooth ride that a
full frame and rear-wheel
drive olier. And added inno-
vations like gas-charged
shioweks to make this the

Bumper Plus Warranty,*
including coverage lor G
vears or 100,000 miles
against body-rust-through.
i For more inlormation
guietest, most comfortable regarding the new Caprice.,

Caprice ever. Then provided please call 1-800-879-1991.

new safety equipment like a Better vel. drive it and have
drivers-side supplemental one ol the most rewarding
inflatable resiraint system times ol vour lile.

and the all-weather confi-

dence of four-wheel anti- i —

lock brakes. Standartl.
Finally, to prove Caprice is
built to last through time,
we back it with a 3-year/
50,000-mile Bumper to

OF AMERICA IS WINNING.
TODAY'S CHEVROLET




LETTERS

Gas Attack

READ WITH interest your article

“Fuels In Your Future” (page 55,
Nov, '88). In your first sentence under
the “LPG" head, yousay LP gas stores
at high pressure. I would define 100-
200 pounds per gquare inch gauge
(psig) moderate pressure when com-
pared to 2400-3400 psig, the storage
pressure of compressed natural gas
(CNG).

In vour second sentence, you say:
“an even bigger drawback to LPG is
that it is 10 times more expensive than
gasoline.” I don't know where you got
vour information, but it's incorrect.
According to the Department of Ener-
gy, LPG costs about half as much as
gasoline. LPG may not be the panacea
to the U.5. alternative fuel problems.
MNosingular fuel is, But LPG can play a
significant role for fleets and inner-
city markets.

LR, ANDERSON
MARKETING COORDINATOHR
TEXAS LF-GAS ASSN,
AUSTIN, TX

I recently finished reading the article
“Fuels In Your Future.” You choose
to tout as one of methanol’s advan-
tages the fact that it “is now more com-
monly synthesized from coal or
natural gas." Yet, “an even bigger
drawback to LPG is that it is primarily
associated with natural gas . . . "
That seems to be a contradiction.

CAROL A. McADAM

MEECTOR, MARKETING &

PUBLIC INFORMATION

NATIONAL PROPANE GAS ASEN,

OAK BROOK, 1L

During the editing process, an incor-
rect cast for LPG was inserted. It costs
approximately half the price of gaso-
line, LPG is primarily associated with
refinery processing, and not as a prod-
uet from natural gas. That it is derived
from the distillation of oil is the major
drawback to LPG becoming a major
long-term alternative to gasoline.
Harmful emissions are generated dur-
tng the refining process, and maore im-
portantly, any fuel derived from
petroleum is automatically of limited
long-term viability.

An LPG infrastructure is in place,

and it could be expanded. Buf again,
LPG, for the reasons already men-
tioned, cannof be considered a long-
term alternative.

The intention of the article was not to
uneguivocally state that methanol is
the only alternative fuel in our future.
Rather, it emphasized the many strong
points (along with some weaknesses)
methanol affers, chief among them the
wey it can be used in conjunction with
gasoline in flexible or multifuel vehi-
cles. That could mean short-term im-
provements in emissions in heavily
polluted areas such as the Los Angeles
basin.

Flexifuel vehicles can be operated
with no restraints based on availability
while methanol is made as available as
gasoline, The technology to allow mass
production of efficient and environ-
mentally acceptable [lexifuel vehicles is
close to being perfected.

Ag Anderson wrote, no single fuel is
a panacea, and certainly LPG will con-
tinue to play an important role, espe-
cially for fleets and inner-city use
where vehicles return to “base” each
evening for easy refueling.

One thing is certain, as was stated in
the opening paragraph of our fuels re-
port: Gasoline is on its way out, and
right now methanol is the long-term
alternative fuel that is most closely

barking at its heels.
Credit Is Due

I would like to personally thank you
for having Neal Barrett compose such
a professional and informative article
on building a quality pool table (“Rack
"Em Up,"” page T4, Dec. '89).

The hours that Mr. Barrett and |
spent touring our faeility, together
with my personal attention in answer-
ing his questions, appear to have been
quite helpful in writing this article.
However, the lack of crediting those
responsible for much of the detail was
very disappointing.

ROBERTJ. GRIMALDI

CORPORATE VICE PRESIDENT
CENTURY BILLIARDTABLE CORP.
EAST NORTHPORT, NY

We apologize for the oversight in credit-
ing your help in the development of th,-.s
excellent PM project.
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Quality car care,
from bumper
to bumper.

Spring Tune-Up Sale Starts March 25!

INSIDE: Two weeks of special savings
on the best names for all your car care needs.

5.94 11.4 Ea. GE Halogen Headlights

GE Four-Light Halogen GE Two-Light Halogen H )

Headlight System., Headlight System. fﬂr your ﬁﬂlﬂ}’ S Safety-
Choice of rectangular or Choice of rectangular or

round, high or low sealed round or replacement bulh.

beams.

The qualty you need, the price you want.




K mart savings never
164.00 ©rioneen

A. Pioneer KE2022 Deluxe
ETR AM/FM Stereo/Cassette.
Features auto reverse, 15-station
preset, locking fast forward!
rewind, seek, digital clock, 8.5
waits per channel, and liquid
crystal display.

119.00 () PIONEER

B. Pioneer KP2220A In-Dash
AM/FM Cassette.

Features auto replay, fast
forward frewind, balance, illum-
inated display, loudness switch,
and 8.5 watts per channel,

79.00 (kRrACO)

C. Kraco 100-Watt Amplifier.
50 watts per channel, three-way
input, compatible for high level,
low level and high power, auto
remote activation and low bat-
tery and power indicators.

64.00 W) MONEER

D. Pioneer 6" x 9
Deck-Mount Speakers.
Digital ready, Maxxial™ dual-
cone speaker with 120-watt out-
put. 7.8-0z. strontium magnets.

64.00 spariomanc |

E. Sparkomatic Three-Way
Surface-Mount Speakers.

120 watts peak power per
speaker, 3" woofers, dome
mid-range tweeters, and accurate
base response.

Visit our music depart-
ment for the latest hits
on cassette or CD!

The quality you need, the price you wart.




sounded so good.
109.97 searkomanc |

A. Sparkomatic SR-350
AM/FM Sterco/Cassette.
Electronic tuning, auto reverse,
programmable memony, auto
memory storing, and auto
seck/scan.

74.00 sparicomanc

B. Sparkomatic SR-338 ETR

AM/FM Cassette.

Auto seek, 5 AMIS FM pro-
tation memaory,

maonalsteren, fast forward, digital

timelfrequency display

29.97 searkomanc - g WS
C. Sparkomatic SR-300 O Tou saLier G
AM/FM Stereo/Cassette. 4
Compact unit with fast forward,
eject switch, stereo indicator for
many cars and light trucks.

P RH MATIC

69.00

D. Whistler WH-225

Radar Detector?

Three-segment LED arvay that lights
an opague alert bar, monitors both

K and X bands, city and highway mode
switch, low-level monitoring (alert-to-
pulse signals), and one-vear warranty,

149.00

E. Whistler WH-750 Deluxe
Radar Detector”?

Compact, full-feature detector with

i feity mode, pulse protection,

selectivity system.

*Nit available m CT ar VAL




A great nish

PROTECTS & BEAUTIFIES

HUMBER VIMYL PLASTIC LEATHER, ¥

- PROTECTS

TR ES

3.97 3.27

A. Armor All Bonus-Size B. Turtle Wax Hardshell
Protectant. Wax Kit.

20 1. oz. help protect and 14-0z. net wt. paste with
beautifty rubber, vimyl, and applicator, Cleans and leaves
leather. a turtle hardshell finish.
Gid-0z. Armor All

Protectant Refill . . .. ...... 9.97

3.97

C. Simple Green All-Purpose
Cleaner/Degreaser.

24 1. oz. Great for cleaning
grease from wheels, tires,
plastic, aluminum, vinyl, car-
peting, upholstery...just about
everything in home and auto,

67 . oz. Economy-Size
Simple Green .....c0enen 6.97

The quality you need, the price you want.




begins at K mart.

8.97

A. Bondo One-Gallon

Body Filler.

Easy-to-work formula. Fixes holes,
dents, scratches, and stone chips.

1.47

B. Duplicolor General-Purpose
Enamel Paints and Primers.
Fast-drving spray car enamels

in 12-0z. assortment of colors,
-0z, fast-drying primer in
choice of gray, red and black.

A I.:ir.l:'llll'lr @ PF4D ,.uj—-_l

. g o oy
: QFilter L

C. Anco Wiper Blade/Refills™ i V7

Popular sizes for most U.S. [import cars

and light trucks. One wiper blade or two

refills per pack. Made in the LLSA.

1.96

D. All-New AC Duraguard Oil Filter.
Cuts abrasive engine wear in half] New
composite synthetic fiber media improves
filtering efficiency. Popular sizes for many
LL.S. and foreign cars and light trucks,




Cover your truck

for less now.

39.88 Ruberqueen

A. Rubber Queen Truck Bed Mat.

Heavy-duty rubber bed mat adds style to your truck
while providing protection. Available in sizes to fit
many pickups,

16.88

BE. Rubber Queen Tailgate Mat Protector.
Protects tailgate from scratches, dents and rusting,

49.97 Everyday Low Price

C. Truck Tonneau Cover.
Vinyl truck bed cover protects cargo and enhances
appearance. Velero closure. For many trucks,

18.97

D. Bug and Stone Deflector.
Smaoke, red, blue or clear for many pickups and vans.
With brackets. Mfr. may vary. Red not available in CA.

7497 5. contico

E. Contico Truck Tool Box.

Maintenance-ree polyethylene. Sits directly on floor
of truck to provide more capacity. For many full-size or
mini trucks.

The quality you need, the price you want.




K mart will cover
your tools forever.

Bench Top mechanic’s quality tools for home
or shop. Full Ownership Duration Warranty.
If any part ever fails, we will replace it free
of charge!

59.97 Bencimn

A. 106-Piece Tool Set with Case.

Set includes 4" %" and %" ratchel and sockets with
combination wrenches, Meets or exceeds all ULS.A.
federal specifications.

18.72  Benchtn

B. 11-Piece Combination Wrench Set.
Includes hanger, vour choice of metric or fractional
open-end wrenches and a full warranty,

22.97 Benchiop

C. %" Drive Socket Wrench Set.
17-piece fractional set with heavy-duty storagie case.

18.72 Benchiop

D. %" Drive Socket Set with Metal Case.

3l-piece set features most popular sockets in both metric
and fractional, professional quality %" drive. 25% off
regular price!

289.00 smoxonN

E. Four-Piece Stack-On Tool Chest.

Also sold separately.

Six-Drawer Stack-On Chest .. ..............
Three-Drawer Stack-On Cabinet . ... ........
Three-Drawer Add-On Stack-On Cabinet ... ..
Hang-On Stack-On Cabinet ... ... ... ... ..




Whatever you drive,
K mart has you covered.

YOUR CHOICE

6.97 e

A. Regency Auto Seat Cover.
Simulated sheepskin fits hi- and lo-
back seats, machine washable, and
easy to install.

B. Four-Piece Carpeted Mat Set.
Twin front and twin rear carpeted
mats in assorted colors. Protects
interior and complements your cac
C, Continental Auto Carpet
Replacement Rolls.

Ideal for cars, trucks, vans, and
pickups. Available in assorted

colors.

On sale March 25 through April 7 at most K mart stores across the U.S.A.

e ] = =

K mart ADVERTISED MERCHANDISE POLICY
Dur firm intenBion is 1 have svery advertised em in Siock on our shekes. |1 an advertsed price & ol svalable
et purchass due @ afy unioressen mauon, K mart will isue @ Paim Chick on reguest e e minchandese (one
e or reasonable family quantty) i be porchased & the sale price whenevt vaitable or will sal you 8 com-
parabi qualty fem ot redhuction in price

The quality you need, the price you want.




TIME MACHINE |

75 YEARS AGO: APRIL 1915
; & aalle) High-Wire Act
g Our April issue’s cover story
= POPULAR focused on the workaday
. heroism of the men who
M[CHANICS scaled the dizzying heights of
the Brooklyn Bridge to pro-

tect it from the elements.
About 117,000 pounds of
paint were required to
! sheathe its miles of steel ca-
ble and structural members.
Every four years the task
had to be repeated by “hu-
man spiders” who dangled

Demise Of The

Pin Boy

The days of the pin boy were
numbered with the advent of
a device that automatically
reset pins in bowling alleys.
The elaborate contraption
used electromagmets to grip
the tops of pins still standing
after a throw, lifted them 8§
clear, then swept the alley of
dead wood, before replacing
the standing pins. Offering
the bowler considerably

natively, one could opt fora |
whole new set of pins, or just
to have the dead wood re-
moved.

from scaffolds jostled by the | more flexibility than present

mastheads of passing ships, | machines, the device had

or clambered to the peaks of | buttons to choose individual

the 272-ft.. towers. pins to leave standing. Alter-

|
50 YEARS AGO: APRIL 1940

The Outer Bulwark | Atomic Speedway ed to run them through the
With war on the horizon, | Twenty years afteritsinven- | tube, the weights of a gas’s
PM's cover story inventoried | tion, the mass spectrometer | different components could
the weapons making up our | was busily at work in Ameri- | be determined.

first line of defense: 15 bat-
tleships, five aireraft ecar-
riers, 37 cruisers, 230
destroyers and 96 subma-
rines. Eight new battleships,
congidered to be the back-
bone of the fleet, were under
construction, along with 58
warships of other types. But
even on the brink of war, we
were still well short of the
600-ship Navy former Presi-
dent Reagan recently aimed

can induostrial labs. One ex-
ample, used to test gases in
fluoreseent lamps, was
wrapped in T000 ft. of copper
tubing that could be charged
to form an electromagnet.
Tons from gases in the center
of the device were shot at
16,000 mph through the
evacuated tube by an electric
charge. Heavier ions were
not diverted as much by mag-
netie field. So by measuring

for. the amount of current need-
25 YEARS AGO: APRIL 1965
! A Garage To Live By s Ancestor
¥ Voicing our conviction that | Twenty-five years ago, an
POPULAR:= the contemporary garage fell | experimental tiltrotor air-

MECHANICS
tHING Tl"nn:!iill_::ﬂnhl "_, !

IT'

far short of its potential, we
put forward a plan to trans-
form it from a humble stor-
age area to a focus of family
life. Called the PM Patio Ga-
rage, the project merged
space for the family auto with
a full kitchen that opened out
onto a concrete patio. Closets
were provided for a barbecue
and patio furniture, Running
through four issues, the
plans took the reader from
the first shovel of dirt to the
last swing of the paintbrush.

POPULAR MECHANICS ® APHIL 1990

430 mph.

craft demonstrated the capa-
bilities that are only now
approaching production in
the form of Bell-Boeing's V-
22 Osprey. Called the XC-
142, the aircraft was built by
Ling-Temco-Vought for the
three armed services. Four
3000-hp turbines lifted the
18-ton plane into a hover.
Unlike today's V-2, the
whole wing tilted along
with the engines, pro-
ducing cruise speeds of
™




Thwr Championship-winning Eagle Talon TS5 AW,
Exclusive tires: Goodyear Eagle "Gatorback”™ street mdials?

The Eagle Talon TSIAWD.
Exclusive tires: Goodyear Eagle GT+4 all-weather performance radials.
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Both of these Eagle Talons get their
grip from one, and only one, make of tires:
Goodyear Eagle street radials®*

When the Eagle
Talon was designed,
its engineers cut no

COIMErs.
Hence the fact that

every new Eagle Talon A,ﬁ,

T51 AWD comes on ;c,,m ﬁﬂmm

Goodyear Eagle GT+4 ik sopscioeRy;
high-performance radials. Exclusively.

Which is one of the reasons the Talon
handles so well. Especially in the comers.

In fact, in independent testing, the Eagle
Talon TSi AWD out-performed its competi-
tion. And, in the slalom, it performed
virtually the same in the wet as in the dry.

Credit its fully independent suspension.
Its guick-ratio steering. Its all-wheel drive.

And its all-weather Eagle GT+4 radials.

The race-prepared Eagle Talons of Bobby
and Tommy Archer also use just one make
of tires: Goodyear Eagle street radials?

And in 1989, the Archer brothers won the
SCCA Endurance Championship. Finishing
first and second in A-Class competition.

All of which helps to prove there really is
a difference in performance tires.

And that difference is a major reason why
these Eagle Talons get their grip from the
Goodyear Eagles. Exclusively.

*Tires shaved 1o racing depit Bafore pou rece oo Ceoodpear stressf
ratimls, m'rhﬂ'lﬂund'pulr rn'rl'ﬂutbu'ﬁ:l'rlpl.rr;?ﬂ hﬂiﬁ
Aloron, Do 4305 far pr o) e datinues and pro

GOODFYEAR

BECAUSE THERE REALLY 1S A DIFFERENCE.




WE MAKE EARNING MONEY FOR COLLEGE
AN EDUCATION IN ITSELF.

How does earning over $18,000 for college sound? That'’s what you can get if you qualify for
the Montgomery Gl Bill and add that to your pay during a standard enlistment in the Army Reserve.

You can get help in paying off some or all of a qualified student loan, too, through the Student
Loan Repayment Program. And, while you're getting help with college costs, you'll get a chance to
train in a useful skill.

You serve part-time, usually one weekend a month, plus two weeks a year. So you can continue
your education and pick up some valuable lessons from us. The kind of education that comes from
experience.

Think about it.

Then think about us.

See your Army Reserve recruiter today. Or call 1-B00-USA-ARMY.

BEALLYOUCANBE.

ARMY
RESERVE
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TECH UPLAIE

News Of Tomorrows Technology Today

NPP technology, shown here
retrofitted to a current Los
Angeles-class attack sub, could
counter & variety of airborme
and surface threats,

Fiberoptic Threads Turn Subs Into Hunters

WASHINGTON, D.C.—
Submarines of the future
may strike back at maraud-
ing aireraft by firing guided
missiles now being devel-
oped by the United States
and three European allies.
Key to the capability are
fiberoptic links that enable
sub commanders to commu-
nicate with missiles and sens-
ing platforms on the surface,
while remaining hidden at
full ocean depth.

Farthest advanced among
the programs is a U. S, effort
funded by the Defense Ad-
vanced Research Projects
Apency. Known as the Non-
Penetrating Periscope
(NPP), the program aims to
use fiberoptics one-tenth the
thickness of a human hair to
replace conventional peri-
scopes, and to give subs a
variely of new reconnais-

sanee and attack options,
Beyond antiaircraft capa-
bility, these options might
include firing sensor-
equipped unmanned aerial
vehicles through torpedo
tubes for airborne surveil-
lance. Unmanned underwa-
ter vehicles could lay mines,
or guide subs through mine
fields. The system closest to
a conventional periscope
would be a towed buoy called
the Remuotely Operated Plat-
form Electronic, or ROPE.
None of these devices
wotld require the bulky ex-
ternal structure of a normal
periscope, and they would
thus permit sleeker sub de-
signs. The first NPP proto-
type is scheduled for delivery
by Kollmorgen Corp. this

Edmoe Abe Dane
Contributors. Mike Fillon, Gregoey T
Pope ok Bhera, Steven M Sholes

SeawolfatLack subs, the first
of which is scheduled for
Inuneh in 15694,

summer. [f tests are success-
ful, the technology may be
added to next-generation

Highlights This Month
B Shuttle News—Recovered satellite points
the way for future space construction.

B Beam Me Up, Scotty—Ground-based
lasers provide get up and go for

future spacecraft.

H The Deep Frontier—Graphite composite
hulls give American deep-diving subs the edge.
N 21st-Century Airliner—New
technology revives the dream of

an economical SST.

M Life In The Fast Lane—Space Shuttle
camera records searing results of

hypersonic reentry.

B Medical Tech—An artificial lung
undergoes its first human trial.

POPULAR MECHANICS ® APRIL 1990

{More Tech Update on page 14)
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Airborne
Wind Tunnel

EDWARDS AFB, CA—
NABA is using a modified
F/A-18 to explore the aero-
dynamically uncertain realm
known as high angle of attack

(High Angle of Attack Re-
search Aircraft), the plane

nose pointed upward at an-
gles approaching 55°, In such
attitudes, aireraft become
nearly uncontrollable, be-

flight. Referred to as HARV ~

flies at low speeds with its JIES

cause air no longer flows
smoothly over their wings
and stabilizers.

Equipped with smoke gen-
erators, fabric tufts and a
system that releases a thick

pre—1 ECH UPDATE e—

[ ——

Fabric tufts and smolce plumes
show air currents with HARV at
30" angle of attack. Later flights
will go up to 70°.

dye that flows along the fuse-
lage surface, the plane indi-
cates airflow patterns that
are nearly impossible to pre-
dict through normal wind
tunnel or computer modeling
techniques, Future phases of
the program will involve fit-
ting HARV with thrust-vee-
toring paddles and movable
strakes that may permit it to
retain control at angles as
high as 707,

NEW YORK, NY—With
arms control treaties cutting
into the number of nuclear
warheads available for tac-
tical use, the Navy and Air
Foree are funding research
into weapons that can carry
out eomplex missions and de-
liver conventional ordnance
to far-off targets.

Four companies have been
awarded 18-month, $3-mil-
lion econcept-definition con-
tracts. The aim is to develop
a weapon that can launch
from a plane, ship or subma-
rine standing a safe distance

Stealth Missile For Key Targets

from a target. The missile
must then approach at low
altitude while maneuvering
to avoid defenses, find the
target and attack with a high
degree of accuracy, either by
dispensing submunitions or
ramming with an attached
warhead.

Most details of the project
are still classified or undeter-
mined. When these have
been settled on, the contrae-
tors will enter a 3-year dem-
onstration and validation
phase, followed by full-scale
development.,

NEW YORE, NY—NASA
and two of its contractors
are sketching out plans for a
satellite that would shuttle

Reusable Satellite For Living Cargo |

rodents, plants and other
biological payloads into orbit
for experiments, Able to sus-
tain life for 60 days, the heat-

COMMUNBCATION

WTENBIA

Texas Instruments concept shows long-range conventional stand-
off weapon to be launched from planes, subs or ships.

shielded habitat known as
Lifesat could subject them
to radiation, weightlessness
and varying degrees of artifi-
cial gravity, before returning
them safely to Earth.

_"._E.-T'l ERY WK
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Although designs are still
preliminary, NASA is clear
on what they want from the
satellite. It should be able to
fly three times a year over a
10-year lifespan. Time re-
quired to refurbish the craft
between launches should be
no more than 60 days. Spin
thrusters will be needed to
produce artificial gravity
ranging from 0to 1.5G.

A typiecal mission would
begin with launch aboard an
expendable rocket into a cir-
cular orbit between 200 and
550 miles high. Reentry
would be accomplished by
firing the main engines to de-
orbit, then maneuvering to
face the heat shield forward.
Parachute recovery through
the controlled airspace over
White Sands Missile Range
is leading landing scenario.
Preliminary Lifesat concept
uses blunt, nonlifting shape
similar to the Alr Force
Discoverer vehicle.

TEXAS INSTRUMENTS ILLLISTRATION

More Tech Update on page 16)



The Ultimate Fish Finder:

a fish, you've got to have a few moves up your
sleeve. So thanks to fuekinjection starting, you can
always count on starting up fast. And with our
patented VRO? oil injection system, we'll keep
your outboard running smoothly no matter how

There are more than a handful of interesting
gadgets around designed to help you catch fish
Mot to mention the numerous secrets fishermen
have shared over the years

But if you really want to catch fish, knowing
where they are is only part of your problem. Getting
to where they are completes the equation, and
that's where Evinrude® outboards come in,

To begin with, our outboards are designed with
the specific needs of the fisherman in mind. That's
why our gear case walter intakes resist plugging in
weeded areas

We alzo realize that if you want to keep up with

many fish you're after.

To find out more about the outboards that
hook more fishermen, call 1-B00-255-2550 for the
name of the Evinrude dealer nearast you.

You always thought you could fish with the
best of them. As it E&

turms out, you were E|M
exactly right. Evinrude Owners Are Born, Not Made.

1990, Cutbom Manne Corporation All nghvs resanad.  Plalresm Mombor Sport Eisreng bnfdute



Camera Shows

Heat At Mach 25

HAMPTON, VA—An infra-
red camera peering down
through a nitrogen-cooled
port atop the tail of the Space
Shuttle Columbia is provid-
ing information on the at-
mospheric maelstrom that
accompanies the orbiter's
hypersonic plummet back to
Earth. Called the Shuttle
Leeside Temperature Sens-
ing (SILTS) experiment, it
records the distribution of
heat over the spacecraft's
left wing and engine cowling
as air slows the craft from
about Mach 25 to Mach 8.
Carried aboard Columbia
on the STS-28 mission last
August, and STS-32 this Jan-
uary, the instrument has al-
ready provided pictures of
I the violent world cutside the
orbiter. With specific colors
assigned to certain tempera-
ture ranges, the digitized
images plainly show an 11007
F hot spot between two con-

SILTS COMPONENTS

trol surfaces on the wing's
trailing edge. The cause is
believed to be a jet of air
rushing from the high-pres-
sure area below the wing to
the low-pressure area above.
Heat is also concentrated ina
V-shaped area behind the
leading edge, where the or-
biter's bow shockwave inter-

N\

/)‘ AREA

~

VIEWED
BY SILTS

SILTS pod on stabilizer [above | produces false color images [right)
showing hot-spot temperature of 1100° in red.

acts with that from the wing.
Scheduled to fly again on
ST5-35 this month, and STS-
40 in August, the SILTS pod
will provide data to verify
computer codes that engi-
neers will use in designing
the next generation of space
vehicles, ineluding the Na-
tional Aerospace Plane.

Artificial Lung
SALTLAKECITY, UT—A
device meant to supply life-
saving oxygen to the blood of
patients whose lungs tempo-
rarily cease to function prop-
erly has been implanted in a
human for the first time. Suf-
fering from a hopeless case of
Adult Respiratory Distress
Syndrome, the patient sur-
vived nearly five days before
succumbing, The manufac-
turer termed the experiment
highly successful, and plans
to continue trials in pursuit of
FDA approval. Consisting of

NEW YOREK, NY—Two
companies are entering the
market with numeric beep-
ers that bring us to the verge
of realizing the Dick Tracy
wrist-radio fantasy. Manu-
factured by Motorola and
ATE&E, in partnership with
two wristwatch companies,
Motorola Pager shows a phone
number on the lower portion
of its 2-line display. Additional
messages can be stored in the
watch's memory.

a bundle of hair-thin, gas-
permeable fibers at the end
of a coaxial tube, the Intra-
vascular Oxygenator
(IVOX)is snaked through a
sheaf into the body's largest
vein, the vena cava. When
the sheaf is removed, the fi-
bers unfurl and are expected

Wristwatch Pagers Introduced

the pagers operate like nor-
mal digital wateches, but
when triggered by a radia
signal they display phone
numbers or other messages
on tiny LCD sereens.

Unlike most pagers, the
ATER unit will receive mes-
sages anywhere in the U.S.,
and in many foreign coun-
tries, The key is a paging
network based on FM sub-
channels—unused portions
of the frequency bands as-

signed to radio broadeasters,
which are rented by the pag-
ing company. The network
also dispatches periodic time
updates that adjust the
watch, and reset it when it
crosses time zones. Sold
through Seiko dealers, the
pager will cost 200, plus $8a
month for the paging service.
Motorola's unit ties into a
maore conventional Radio
Common Carrier network,
and will be gold through
Timex dealers at $3100, plus
$10-$65 a month for service,

—
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GAL-PERMEABLE
FIBERS

COAXIAL TUBE

1O COMPUTERIZED
PLIMF

. bon dioxide removal.

. membrane that makes up the

to satisfy 50 percent of the
body's need for oxygen and
b0 percent of its need for car-

The key advance is the

fibers. A polypropylene sub-
strate is sheathed with a half-
micron film of gas-permeable
polymer, which in turn is
coated with anticlotting sub-
stance. Able to remain in
place for up to a week, the fi-
bers may help save victims of
smoke inhalation, near-
drowning, pneumonia and
other conditions that tempo-
rarily disable the lungs.

PR ILLLSTRATION BY PALIL COCHNALER
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{Mare Tech Update on page 21)
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ONE TOUGH MOTOR OIL
ANNOUNCES
ONE TOUGH GUARANTEE...




TWO HUNDRED FIFT

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.

i T e

-' . ]

bricated parts in engines

- e |
How tough is today’s Quaker State? We'll guurunl'ee lu

Tough enough to make this promise: A . .

Use only Quaker State in your new car's of all sizes— domesticor |mP°"e'd-
engine, and if any lubricated engine part Quaker State’s limited guarantee covers lubricated
not covered by the manufacturer’s warranty or parts in engines of every single imporied and domes-
extended-service contract suffers an oil-related tic car or light truck sold in the United States, no mat-
breakdown during its first 250,000 miles or ten years,  ter how big or small—four cylinder, six cylinder, V-8 or
Qluaker State will pay for the repair. That's any time: V-12. It even covers the deductible on any extended

after 5,000, 50,000, 150,000—up to 250,000 miles or warranty you might have purchased from your new-
ten years, whichever comes first. car dealer, Enroliment is absolutely free.



Y THOUSAND MILES
YEARS.

See a copy of limited warranty

and enrollment details
at participating tﬁﬁﬁ;ﬁ
service centers. )
Complete details and : ,,;_-:' =%
enrollment forms for the 22 F &
Quaker State 250,000- ,},ﬁ*”f X

mile or len-year guarantee
are available at participat-
ing Quaker Stale service
centers. These include many
new-car dealers, automotive service centers and
fast lubes nationwide.
To participate in the guarantee program, enroll

your new car at a participating service center
within six months or 6,000 miles of purchase, Use
only Quaker State Motor Qil, and have your oil and
filter changed ot licensed service centers according
to manufacturer’s instructions for severe driving
conditions but nol to exceed 4,000 miles or four
months between changes. Save your receipts. Then,
if any engine part fails due to

lubrication failure at any time

The Big (.2 is One Tough Motor Oil.

AN\

during your car's first 250,000 miles or ten years,
Quaker State will pay for the repair, unless covered
by the manufacturer's warranty or extended-
service contract.

How can Quaker State make a

guarantee this tough?
Today's Quaker State has proven

its toughness over and over again

in the most rigorous tests the

world's auto makers have thrown

at it, Result: Quaker State a

actually exceeds lubrication {

specifications for every ’

single car sold in the

United States. [A tact that's

vitally important for every

car you own, regardless

of mileage, oge or who

changes the oil.) It takes

a tough oil to offer a

guarantee this fough.

But Quaker State is

One Tough Motar Qil.

SuperBlend
1OW-30
MOTOR OIL

« 1990 Cucher Sinte Composnhan

R P TTIRT TTye



IT TAKES A TOUGH OIL TO OFFER
A GUARANTEE THIS TOUGH.

BUT QUAKER STATE IS
ONE TOUGH MOTOR OIL.

State,
® L.
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| LDEF Rescue Marks High Point

For Shuttle Program

EDWARDS AFB, CA—
Researchers around the
country breathed a sigh of
relief as their experiments
came home safely nestled in
the cargo bay of the Space
Shuttle Columbia. With the
10.5-ton Long Duration Ex-
posure Facility (LDEF) back
on Earth the scientists can
now get about the task of ex-
amining the patchwork of 86
samples spread over the sat-
ellite’s skin. The materials
tested include epoxy, magne-

Grappled by Challenger's
remote manipulator arm, LDEF
got a thorough photographic
survey, before being lowered
into cargo bay.

sium and aluminum compos-
ites, which are now being
considered for use aboard
Space Station Freedom.

Cofumbia's latest mission
was in many ways her sever-
est trial yet. Not only was
she called on to perform
strenuous maneuvers to
cateh the falling LDEF, but
the satellite’s substantial
bolk made for a landing
weight 10,000 pounds great-
er than for any previous mis-
gion. Lasting 11 days, the
mission was also the second
longest of the Shuttle pro-
gram—a test of 16-day Ex-
tended Duration Orbiter
capabilities scheduled to be-
come available in 1992,

MESA, AZ—The first pro-
duetion helicopter to use the
MeDonnell Douglas NOTAR
{no-tail-rotor) tailboom has
made its first tentative hops,
and is now entering regular
flight testing. The system,
which works by jetting fan-
compressed air out through
glots in a hollow composite
tailboom, is expected to ense
flying in certain maneuvers,
and will do away with the

Tail-Rotorless Copter Flies

hazards that accompany a
conventional tail rotor,
Fitted to the MeDonnell
Douglas MDD 530N, a variant
on the MD 500s the company
has been selling since the
early 1960s, the NOTAR
control system will go on the
market at the beginning of
1991,
MD 530N's first flight included
about 15 minutes of hovering
and low-speed maneuvers.

TROY, NY—NASA and the
Strategic Defense Initiative
Organization (8DI0) are
sponsoring research on a
space vehicle that will ride
into orbit on the beam of a

SDI Lasers Could Power Spacecraft

powerful ground-based la-
ger. Tremendous efficiency
advantages might arise from
the fact that energy can be
supplied from the ground,
rather than being carried

aloft in the form of fuel.

In one concept, air itself
would act as fuel, com-
pressed around the eraft's
conical forebody, then enter-
ing a skirtlike combustion
ehamber. There, it is explod-
ed into plasma by laser light

concentrated by parabolic
reflectors covering the
spacecraft's tail. Ten Ameri-
can engineering schools are
working on lasereraft proj-
ects, hoping to produce a fly-
ing unmanned demonstrator
by 1995.

Rensselaer Polytechnic’s idea for lasercraft would burn air until

reaching space. then would switch to internal fuel supplies.

POPULAR MECHAMICS & APRIL 1950
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{More Tech Update on page 22)
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Composites
Transform Subs
DAK RIDGE, TN—Tech-
niques for forming graphite
composites into hulls with
five times the strength per
pound of steel will radieally
change the shape of subma-
rines to come. An outgrowth
of nearly 30 years of research
at Oak Ridge National Labs,
the technology has already
gone into an unmanned Navy
sub, and will be key to the
suecess of Deep Ocean En-
gineering's Ocean Everest
(see “Deep Flight,"” page T0).

Up to now, fabrication
hurdles have prevented the
composites from finding sub-
marine applications. The
problem arises out of the fact
that trying to take advantage
of graphite fiber's theo-
retically high compressive
strength is essentially like
pushing on a string.

Oak Ridge uses a eomput-
er numerically controlled
winding station to wrap a
preimpregnated strand of

MNavy's computer-gulded Ad-
vanced Unmanned Search Sys-
tem [top] reaches 20,000 ft. with
hiull made at Oak Ridge |above).
Compaosite sample |left] weighs
82 Ibs., steel would weigh 429,

DAK RDGE NATIONAL LAB ILLLETRATION ARD PHOTCS

12,000 fibers around a man- |
drel. Precise control over the
winding process, the viscosi-
ty of the resin, and curing
temperature prevents voids,
kinks and other defects that
would reduce the fibers' load-
bearing capability.

Unlike steel or titanium,
composite sub hulls are posi-
tively buoyant, eliminating
the need for bulky syntactic-
foam buoyancy devices that
limited the mobility of earlier |
deep-diving eraft. |

' Next-Genera-
tion SST

LANGLEY, VA_NABA,
Boeing and MeDonnell Doug-

| lasare exploring whether the §

| technology is ripe for another
| crack at a supersonic trans-
port. Under the High Speed
Civil Transport (HSCT) pro-
gram, they aim to design an
aireraft able to carry three
times a8 many passengers as
the current Conecorde, with-
out producing the noise and

emissions that stalled earlier
53T efforts. Ticket prices
should be comparable to sub-
sonie fares.

Sinee the Concorde, aero-
space technology has ad-
vanced on many fronts.
Composites have lowered

2-Way Triangular Monorail

FAIRFAX, VA—A unique
elevated people mover that
could thread its way above
urban streets, interfering
only slightly with sunlight
and existing structures, has
been displayed in a mockup
at Tulane University. Called
System 21, it uses asingle
concrete guide beam only 6
ft. wide, far narrower than
the elevated sections of the
recent Washington, D.C.,
Metro and Detroit people-
mover installations. Cars

holding 48 passengers each
whiz in either direction on
the 2-zsided track, and can be
linked into trains of up to four
cars during peak hours.
Powered by 600-volt electric
motors, the cars travel at
speeds in excess of 56 mph. A
working prototype with 1.5
miles of track is now being
planned for the New Orleans
area.

System 21 cars grip guideway
with 8-rollered outriggers that
also act as power plckups.

i

Artist's rendering Incorporates
features under study for the

takeoff weights, engines |
have become more powerful |
and quieter, and computa- |
tional fluid dynamics tech-
niques have improved agro-
dynamics.

If such advances will allow
the HSCT to meet its per-
formance and environmental
goals, the plane may fly as
early as the vear 2000,

PV ILLLISTRATICIN B PAT RUGGERD)

POPULAR MECHANICS ® APRIL 1990

BOERG ILLUSTRATION



Cambridg

SURGEON GENERAL'S WARNING: Smaking
Causes Lung Cancer, Heart Disease,

Emphysama. And MH']P Complicate Pngﬂ&l'IE& Krngs. 17 mp'tar " 1 1 mg nicotios— 100 17 ma “tay)
12 myg nicoting av, per cigaratts by FTL mithod

© Phiha Mo b VHlth




FRULLLETRATICH BY DO MANNES

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

Job that I normally would try
myself, but it seemed like it
was pretty straightforward.
I was going to be draining
and replacing the antifreeze
anyway, a job that I usually
do myself.

My wife was pretty darn
frosted when I broke the
hose connection clean off the
radiator. Wound up having
the car towed, the radiator
replaced, and the whole mess
cost almost $400,

Save my marriage, and tell

A Sticky Situation

l NEEDED TO replace the | me this is one of those things
lower radiator hose on my | that just happens.

pickup truck—which isn't a JOHN CASTE

SHREVEPORT, LA

I''m not Dear Abby—you'll
have to make peace domesti-
cally meae.ff And Iean't tell
you that it's one of those
things—you needn't have bro-
ken the radiator. But [ ean tell
you a couple of things that
might have helped,
If the radiator hose sticks,
duu’t try to pry it off with a
ror some im-
p.!emen.t If you can't lightly
twist it off, don't take a chance

on breaking the fitting off the
radiater. Just use a sharp
knife and cut off the hose,
Simple, yes?

And it's probably too late to
help you much now, but other
ham-fisted Saturday me-
chanics might profit from
this tip—you probably didn't
have to scrap the radiator,
Any competent radiator or

shop could have sol-
fitting back onto the
mn.k fora few dollars.

Travelin’ Van

I do a lot of traveling in my
Dodge Caravan, The owner's
manual says to use 5W-30 oil,
but while traveling, I've

been told by several Dodge
dealers that the oil is too thin,
and the engine will freeze up
if I continue to use it. A deal-
er in Southern Texas said to
use straight 30-weight, while
another dealer in Arizona
said I should use 10W-40.
The dealer here in California
said [ would void my warran-
tyif I didn't use the 5W-30.
I'm really in the dark.
DOM ST AURIN
LONGBEACH, CA

Don, your letter is typical of
about 15 percent of the Car
Clinic mazl I read daily. Peo-
ple are really confused about
what kind of oil to use in
their car or truck, how often
to change it and whether they
really need to use some kind
of snake-oil supplement to
make their engines last as
long as the manufacturer in-
tended. Your engine won't
freeze up if vou use the recom-
mended oil in ordinary
SETUIce.

To you, and everyone else
whois about what to
do—here's the definitive ad-
vice: Read the owner's man-
ual. Use what it says, and
change the oil af least as often
as recommended for severe
service, usually every two or
three thousand miles.

Now, here's why Dodge,
and most of the car manufac-
turers are recommending
SW- and 10W-30 oils instead
of the thicker viscosities of a
decade ago. It's to improve
fuel mileage by lowering
viscous drag and pumping
logses, and that represents
maney in your pocket,

Before anybody gets upset
that they've shortened the life-
span of your engi.rm to save a
few pennies, it's not a big

deal. When the industry

tions, clearances and a lm'of
(Flease turn lo page 26)
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225 horsepower at 4200 rpm. 300 ft. lbs. consumer-reported problems in a series
of torque at 3200 rpm. Gas-pressurized  of surveys uf all Ford and competitive
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CAR CLINIC | nfinuad from page 44)

other things internally to make the new
oils work.

There's usually a temperature scale of
oil viscosities in the manual, which sug-
gests slightly more viscous oils in really
hot climates. Read and follow the recom-
mendations,

Some manufacturers have identified
premature engine-wear problems with
10W-40 oils, A 10W-40 is basically a 10-
weight oil with a viscosity-index improv-
er (VIP) added to prevent it from
thinning excessively at higher temps,
The VIP tends to break down, leaving
critically thin oil. To compound this
problem, VIP isn't oil—and modern en-
gine lubricants are sometimes com-
pounded with as much as 20 percent
additives. So, avoid using oils with ex-
cess amounts of VIP.

Running A Flashing

Yellow
[ have a 1984 Cutlass Ciera G-cylinder
gedan with over 90,000 miles. Some-
times, months apart, the yellow CHECK
ENGINE light will flash at speeds be-
tween 30-40 mph. Mr. Goodwrench has
checked and checked, and says the eir-
cuit setting is okay. If ] stop, and restart
the car, the light stays off.
H.H. HOLMES
HYDE PARE VT

Don’'t Get Crossed Up
Installing replacement U-joints is pretty straight-
forward—just unbolt the driveshaft at the axle and
pull the whole driveshaft out from under the car
MNow you can stand up comfortably at your work-
bench and pull the snap rings, replace the old
joints and reinstall. That's 20 minutes, tops
But, there's a good chance that the original joints you're replacing didn't
have grease fittings (which is probably why you had to replace them when
they finally ran dry). Just remember when installing the new ones to put the fit-
ting in compression, not tension.
Figure out which way the driveshafi rotates. Install the trunnions
\""‘Pq." (the cross-shaped parts) so the fitting is squeezed be-
i twean yokes instead of pulled apart

CAR
CARE
TIP

TRAMEMIESION OUTPLT SHAFT

DRIVESHAFT

PR ILLLSTRATION BY ADCLUPH E BROTRMAN




Your Cutlass’s problem is obviously in-
termitient. The computer is supposed to
trap an error code whenever it spots a
problem—that's the “circuit setting” Mr.
Goodwrench says is okay. Apparently
the problem is transient enough for the
computer to consider it forgettable.

There is a tool, called a scan tool, that
can be hooked up to your computer that
will read the computer's error codes
while the light is flashing. But you'll
have to convince a mechanic to drive
your car around until it starts to mal-
function, or loan you the tool to leave
hooked in and recording.

Since this happens only every few
months, neither of these seems like o
good possibility, If your car is otherwise
working properly, I'd let it slide until you
have a symptom, or the light stays on.

Cheap Guy
I got into something of a discussion with
a bunch of the guys around the shop, and
I hope you can win a bet for me, 1 think
we're being fed a lot of hooey by the anti-
freeze manufacturers who tell us that
antifreeze has to be replaced every two
years, All that really wears out is the
antirust ingredients, and I feel that all 1
need to do is add a can of antirust and
never drain the perfectly good coolant.
NAME WITHHELD

Becanse Genie
has the first complete
line of Screw Drive garage door
apeners for Do-1t-Yourselfers. Gende Screw
Dirive openers have always set the standard
for reliability, security and convenience. But
until now, they were anly available profes-
sionally installed.

Now, thanks to our innovations in screw
and rail engineering, Genie Screw Drive
units can be easily transparted and installed
at home

All our Do-It-Yoursell Screw Drive openers
come with the features you want most
® Durahility. The solid steel screw has the
strength needed for years of trouble-free
operation under any condition.

Kind reader, your letter is represeniative
of several I've received in the past few
maonths. I've omitted your name because
I don’t want you to be the only one I call
foolish, You others know who you are,

The antirust, or more correctly, anti-
corrogion additives in commercial cool-
ant are added to prevent not only rust
from the iron parts of your cooling sys-
tem from plugging things up, but also to
prevent corrosion in the nonferrous
parts, as well as electrolysis caused by
dissimilar metals. They are exhausted
by combining with the metals, leaving
soluble salts instead of sludge.

After awhile, even these soluble salts
will build up into a high enough concen-
tration to settle out. And you need to re-
move them from the system, not jusé
dump more in. Also, there's a certain
amount of insoluble junk that builds up,
which is why coolant looks muddy after
awhile.

Stop being so cheap—fresh coolant
will set you back about §15 every other
fall. Which is probably less than the bet
vou fost. P

DO YOU HAVE A CAR PROBLEM?

Jusl ask Mike aboud it Mail gour quegiion to Car
opular Mechawics, 224 W, 57th 5L, New

 NF 10018, While letters, fores or phona
colls cannot be anawered individually, problems
i g _;r-m'ru]' irikterest unll be digcidteed 15 e colusnn
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| SERVICE TIPS
B Chavrolet TSB B9-01-3A tells

| about the importance of 4-wheel
alignment, including what kinds of
symptoms customers might com-
plain about if their vehicles need
alignment. Even cars and trucks with
nonindependent rear suspensions
occacionally need alignment.
B If your Mercury Tracer or Ford Fes-
tiva has a hrr;.-ing or squeaking
noise, TSB 89-5-13 delails installa-
tion of a new 2-pleca timing belt quide
plate to reduce the contact between
the plate and timing belt

This TSB also shows how watar

poured onto the balt when the enyina
is running, can be used to diagnosa
the problem.
B Peugeot has a sticker o attach to
the B-pillar of your 405, It'll be used 1o
let mechanics know how many of the
factory's autharized warranty/recall
madifications have been made to the
car without the mechanic needing to
look up the car's records.
B TSB 18-54-88 details how to cor-
rectly adjust the throttle-position sen-
s0r on 'B6-'88 Jeeps with 2.5L and
4.0L engines. This should cure high
idle/sluggish acceleration com-
plaints,

Screw It Down.

* Easy Installation. Fewer parts o assem-
bie using a fully illustrated puide and easy-
to-follow instructions

* Clean, (uiet and Simple. Genie Direct

Screw Drive means quieter operation and no

chains to stretch or reset

* Security. Solid steel screw provides a
positive secunty lock versus slack chain
drive systems,

» Safe. UL listed with standard features
such as automatic safety reverse if the door
meets an obstruction or fails to close within
21 zeconds of activation and compatibility
with our exclusive Genie Safe-T-Beam™
non-contact reversing system.

s Unbeatable Warranty Every Genie Screw

I'J'll.'r gd..a.;bL L:u- fL].A.’l' r is covere d by our

Bult For A Lifetime Of Ups And Downs, GSEETIHIES

Warranty, the best in the industry
And our products are backed by the
largest dealer network in the business.
Genie Screw Drive openers. Take
ane home, Put it up. It won't let
you down —until you want it to
For the name of a nearby Genie

|‘| :lll*r cdl | I- HI!J RT GENIE

mark af




Get your hands on
the perfect set of tools

Lok ]
PUB PRICE: 134 05

Tool up now with any 3 of
these great do-it-yourself titles

The sharpest, the strongest, the most dependable
tool in the world 1s know-how. And know-how (the
tool to do it right) 1s exactly what you get from
Popular Science Book Club®.

In fact, with a little effort on your part and the
tools and techniques the Club brings right to your

8234
PUR PRICE: 3195

door, there's virtually no project you couldn’t handle ... S .

around the house. And that includes building your —— Fste e

own house! R 'iqll'rilbl'lltl.\fﬂ_'l'
Here's what you can look forward to as a I -

Member of Popular Science Book Club:
® Know-how that’s backed by 25 years experience
as America’s oldest and largest do-it-yourself club
® Club prices— 25% off publisher’s prices
® Special discounts of as much as 50% off
® Shop at home convenience
Take a look now at some of the handy titles you'll
want within reach and pick any 3 for just $3.95
(plus shipping and handling with membership).

ORDER TODAY! Mail coupon to: Popular Science Book Club®
PUR PRICE §15.95 1716 Locust Street, PO. Box 11464, Des Moines, IA 50336-1464,
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How the Book Club Works:

Popular Science Book Club gives you en array of choices,
but the decision s yours. You buy only what you want
and you always have at least 10 days to make a decision.
We'll send you our regular mailing—the Club Bulletin—
once every four weelks (13 times a vear) plus one Special
Member Mailing. Each Club Bulletin will describe our
Main Selection, a special book chosen by our editors, and
over 50 other choices. If you would like the Main
Selection, do nothing; it will be sent automatically, Far
another book, or none at all, mark your preference and
return the card by the date specified. You'll always have
at least 10 days to decide.

Should the Bulletin arrive late and you receive an
unwanted selection, simply return it at our expense for
full credit. All you agree to buy is two additional books
aver the next vear at regular price. (A shipping and
handling charge plus applicable sales tax i3 added to all
shipments.) And you may cancel your Membership at any
time thereafter.

If card is missing, write us at: Popular Science Book Club®
1716 Locust 5t., PO, Bax 11464, Des Moines [A 50336-1464

6183
FUB. PRICE: 11505

8301
PUB FRICE: 51003

By
FUR. PRICE. 33195
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8358
PUR PRECE- 41748
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418
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Special Membership Offer

Pienase enroll me as o Member of Popular Science Book Club® and
sand me the 3 selections indicated by the numbers I have filled in

below. Bill me just $3.95 plus shipping and handling (and sales tax
where applicable). T understand the Membership Plan as described in
this advertmement and agree to buy just 2 more ofTerings st Club

pricen during the next 12 months,

00 I A

Signature

Tour Guarantee: 1T for any reason you are not satisfied with the
mtroductory shipment, you may return your 3 books within 2 weels.
Your membership will be canceled and you will owe nothing. 125-34758

Name — —
iplems jrnr

Address

City State Zip

Special Half-Price Offer! If you wish, use this box to pick a 4th book
now for just 507 off the publisher's price (plus I:[:I:I:‘
shipping, handling and applicable sales tax).

Ot wmits m U5 A oty d] rorcduers wre suhyjert £ morwpiance bry Popstar Science Book Caub*
e remerve the phi m o resce] pour memternhm s any nms T ofler expares October 81, 0900



ARSTROING WORLD INDUSTRIES PHOTD

HEN IT'S TIME to
think “flooring™ in your
restoration, don't overlook
two of the more colorful ways
to treat an old-house floor;
flooreloths and linoleum.
Since they follow one anoth-
er historically in the evolution
of flooring materials, | tend to
group the two together, Plus,
both lend an unmistakable air
of days past to a room.
Understanding what was

Contributing Editor Bob Vila
hosted public television’s “This
Old House" for 10 years.

OLD HOUSE
RESTORATION

BY BOB VILA, Contributing Editor

Floorcloths And Linoleum

commonly used years ago,
along with a brief look at
what's available today, will
help you decide what's appro-
priate for your home.

Floorcloths
A popular, but expensive,
18th- and 19th-century floor
covering, flooreloths were
commonly found in parlors,
dining rooms, great rooms,
service areas, hallways and
stairways. The best floor-
cloths were made of one solid
piece of good-quality canvas,
The cloth was painted many

times over on both sides with
oils. Because so many coats of
paint were used—it was not
unusual to find canvas that
had been painted from four to
seven times—the finished
produet was actually hard,
like linolewm.

Many flooreloths were hand
painted or stenciled. The ear-
lier floorcloths were generally
composed of simple, geomet-
ric designs, like squares,
blocks, cubes and diamonds.
Some were only one color,
with or without a designed
border. Marbleizing of both
types was also popular. As
time went on, floorcloth de-

New vinyl flooring adaptations
of old linoleum designs—

like Armstrong's Black Tie
product—have just been
introduced.

sign became even more ornate
or complex. Busy designs, ke
those encompazsing florals,
can be found on some of these
later cloths, which were aften
block printed.

Fortunately, there are sev-
eral companies that specialize
in making the hand-painted
and stenciled canvas floor-
clotha today. One I'm familiar
with, The Olde Virginia
Flooreloth & Trading Co.
(P.0. Box 3305, Portamouth,
VA 237T01), specializes in cus-
tom reproductions of 18th-
century designs. Another,
Pemaquid Floorcloths By
Kathleen Mack (Round Pond,
ME (4564), makes flooreloths
in traditional and country

designs,

Linoleum

Perhaps a better-known floor-
ing material, and one with
quite a bit of nostalgia tied to
it, is linoleum. A natural or-
ganic wood product, it's gen-
erally composed of cork and
linseed oil that's pressed onto
a jute or burlap back. Invent-
ed in England in 1863, lino-
leum production came to
America 12 years later, It was
an inexpensive, durable and
easy-to-clean alternative to
the painted floorcloth, His-
torically, linoleum tended to
replace flooreloths in high-
traffic areas like entry halls
and kitchens,

Early linoleum patterns
were seen as attractive in that
they emulated better flooring
materials on a cheaper hasis,
For example, it was poasible
to buy this organic flooring
patterned like tiles, carpet-
ing, wood parquet or hard-
wood. Most middle-ape
readers are probably familiar
with some of the more popular

types of linoleum—their de-

32

POPULAR MECHANICS ® APRIL 1990




WHERE WILL
WITHOUTOURL

As leaded gas becomes harder to find, it means o8
harder times for some engines. That’s because  §
they need the protection lead gives them

against excessive valve wear.

But now with Valve Armor Lead

Substitute Plus, you can get that
protection even when you use
unleaded fuel. It contmls

cushioning effect of lead. Plus,
it cleans the carburetor for
maximum fuel economy and

Unieoded gas aflors palve seady m
CEFAR Rgie iy iidr gy do fo
abratiom krmerly pravented by fead
Malow Armior protects palves apainst this
expensing damage.

UR ENGINE BE
SUBSTITUTE?

lower emissions. Not to mention
longer engine life.

Major engine manu-
facturers recommend [k

the formulation of :
Valve Armor. Simply pour
a bottle into the gas tank every time
you fill up. The convenient 4-pack
lets you keep a supply on hand.

.{

With Valve Armor protecting
your engine, using unleaded gas
is no longer a problem.

0 1950 Chevnun Chimicsd Comparme Al rghts rrssraal

S §
L]

Valve Armor

seriptions alone ean bring back memaories
of childhood kitchen and bathroom floors,

Perhaps one of the most popular lino-
leum designs i= a pattern composed of dif-
ferent shaped, irregularly arranged,
small rectangular reddish bricks, Othar
popular patterns include black-and-white
tiles, octagons, florals and diamonds, as
well as swirled, marbleized floors.

Although American produetion of this
flooring ended in the early "70s, several
types of linoleum are still being manufac-
tured in Europe and imported. This
includes different gauges of solid and
marbleized rolls and tiles. Battleship ling-
leum, the heavy-gauge plain flooring ma-
terial you'll find today, is a homogeneous
solid color all the way through to its can-
vas back. Its thickness and durability
mide it a popular choice for the flooring in
public buildings years ago. Today, it's
available in & variety of colors, including
gray, light brown, beige and terra red.

There are a handful of companies that
sell linoleum in the U.S. today. Two that
I'm familiar with are Linoleum City (5657
Santa Monica Blvd., Hollywood, CA
#0038; 213-463-1729) and Bangor Cork
Co., Inc. (William and D Streets, Pen Ar-
gyl PA 18072; 215-863-9041).

As far as | know, no one is manufactur-
ing printed linoleum that replicates the
patterns of the past, like florals and tiny
tiles, About the closest you can get to du-

POPULAR MECHANICS ® APRIL 1990

plicating these old floors is with some of
the patterned vinyls made today.,

Today's vinyl lookalikes
The biggest drawback to using a vinyl
floor in place of linoleum in a restoration is
that the modern material has a finish and
texture unlike that of linoleum, which
was smooth and virtually untextured.
You should consider, too, that the print-
Ing process used years ago was not as so-
phisticated as our current technology. So
the level of variation and detailing of
printed linoleum was plainer and simpler
than zome of the materials you'll find to-
day. However, gince most of you aren’t
working on a museum-quality restora-
tion, choosing a vinyl adaptation of an old
linoleum pattern is a perfectly acceptable
way toadd some interior period flair,
Althongh most vinyl floors aren’t mar-
keted as such, a glance through some of
the major manufacturers’ product cata-
logs shows several patterns that are defi-
nitely adaptations and in some cases
reproductions of old linoleum designs.
For example, you'll find vinyls that imi-
tate that irregularly amanged, small red-
dish brick pattern | mentioned earlier.
Considered the best-selling floor of all
time by some of today's leading floor man-
ufacturers, this vinyl design is a good
enough substitute for linoleum in an early
20th-century kitchen. Other patterns

available in vinyl include black-and-white
diamond tiles, white tiles with black cor-
ner blocks, wood planking and octagonal-
type desig'n.s.

While I was writing this column, Arm-
strong World Industries, Ine. (Lancas-
ter, Pennsylvania) announced it was
bringing back some classic linoleum pat-
terns of the "30s and "40s in its new Encore
Collection. The new geometrie patterns
include a traditional checkerboard pat-
tern set on the diagonal and small square
blocks of color set in the corners of larger
neutral-colored blocks.

No matter what type of treatment
yvou're interested in for yvour old-house
floor, a good book to consult before you
make a final decision iz Floor Coverings
For Historic Buildings, by Helen Von
Rosentiel and Gail Caskey Winkler (The
Preservation Preas, 1988). If yvou can't
find it in your local bookstore, you can or-
der it direct from the publisher; National
Trust For Historic Preservation, Mail
Order Dept., 1600 H St. N.W., Washing-
ton, D.C. 20006; (202) 673-4200. It costs
$14.95, plus $3 shipping and handling.

Knowing more about floorcloths and li-
noleum ean only help you make the right
choice when it comes to dealing with your
old-house floors. It's nice to know both
materials are still availlable, and also that
some of today's newer materials make a
fine substitute for the latter. o)
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PV ILLLISTRATION By 200N CARSICH

FREEWHEELING

BY MIKE ALLEN, Assistant Auto Editor

Back To The Future
HE SPEEDO WAS | O-mold 911 belie the total re-
camped on an even 260 | vamping of the chassis. A full
km/h. As I passed the sign | 85 pereent of the car is abso-
announcing the impending | lutely new, owing only the
approach of the Swiss bor- | roof, glass, doors and in- §
der, I grabbed the gearshift | terior to the previous car. |
lever, lightly flicking it an | Porsche started with a com-
inch to the right and then | pletely new 3.6-liter 250-hp,
back an inch. air-cooled flat Six, finally re-
[ know, [ know. Even tak- | alizing that the original 2.0L
ing one hand off the steering | of similar concept wasn't up
wheel at 160+ seems like idi- | to another overbore, This
oey to most American driv- | new powerplant delivers as
ers in the post-OPEC era. | much torque, 228 Ib.-ft., as
But this was West Germany, | most 5-liter Vs, and still re-
where top speeds on the | tains that wonderful flat-Six
autobahns often outrun sin- | song through the gears,
gle-engine Cessnas. The MacPherson-strut
The Carrera 2 that 1 was | front suspension was aban-
driving is the replacement | doned for upper and lower
forthe car that made Porsche | control arms for better road-
a household word, and the | holding dun’ng hard corner-
Stuttgart automaker felt |
that the best way to get to
know it would be to drive
from Frankfurt to Nice.
Autobahns, twisty mountain |, 199
roads and S-star meals at
intimate little French cha- E &0
teaux—hey, it's a tough job, g ;
but somebody.... And they pt
were right—it takes more |§ ol
than a few miles on a test |§
track to appreciate the con- 0.
siderable engineering effort E 0!
that the Carrera 2 reflects,
The comfortably familiar 0O 20 a0 &0 B0 100
looks of the 25-year-old Jell-
35

unchanged, right down tothe
anachronistic position of the
key on the dashboard to the
left of the steering column,
One welcome change is the
complete revamping of the
heater and a/e controls, re-
placing the older car's forest
of inscrutable levers,

As you can see, the exteri-
or facade still is derived di-
rectly from the original 1965-
vintage 211 coupe. Porsche
was very intent on retaining
that silhouette—so much so
that even the sugar-scoop

and whale-tail rear wings
were inappropriate,
Borrowing a trick

s from the masters of

Porsche Carrera 2 Cabriolet retains smooth lines of coupe.

ing. Power steering is
standard. In spite of all the
changes, it still lets you feel
the road through the wheel—
a Porsche trademark.

The rear suspension still
uses A semitrailing arm, but
now has coil springs, instead
of the time-honored torsion
bars. The interior is almost

techno-chic, the Japanese,
the engineering staff found a
way to retain the shape with-
out leaving the car with a
highly positive coefficient of
lift over the rear wheels, A
small electric motor deploys
i spoiler over the rear deck
when you hit 50 mph, and
pulls it back in when you've

TIPTRONIC TRANSAXLE
 SHIFTING FROM 3RD TO 4TH GEAH

120

| 4TH GEAR |

Icl_l 150} ..

|J||:I
~ SPEED OF CAR [KM/H)

slowed to 6 mph. For those of
you who like to impress the
gang at Burger Chef, there's
alsoa switeh on the eonsole to
run it up and down at whim.

Tiptronic's microprocessor calls

far shifting someplace in five col-
ored areas [numbers 1 through
5), depending on engine power,
rate of acceleration, cornering.
vehlcle speed and several other
factors. Conventional trans-
mission would shift either for
|Ejconomy or [5] peed, con-

‘| trolled only by engine speed

and throttle position.
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Rear-deck airdam extends and retracts automatically.

Like any rear-engined car, the mass
of the engine cantilevered out past the
rear wheels will keep you conscious of
your mortality if you drive like an idiot.
But two things do work in your favor:
The tail is much less likely to pass you
up, as the ear is much better-balanced
than the old 911, especially older, '60s
and "T0s vintage versions. Porsches do
deserve their reputation as a driver's
car, one that will bite you if abused. Sec-
ondly, the new car has such high limits
of roadholding and handling that only
somebody who is going much too fast
will ever get into trouble on the road.

The purist Porschiste are undoubted-
ly elicking their tongues over the entire
concept of an automatie-transmissioned
911—as they did when the easily forget-
table Sportomatic semi-auto came and
went in the '60s.

In the metal, the Tiptronic is nothing
more than a conventional 4-speed plane-
tary automatic transmission, driven by
a locking torque converter and sprout-
ing a bellhousing/differential case and
external driveshaft to turn it into a
transaxle. Porsche actually buys the
transmission elsewhere, but as the
nerds say, it's all done in software.

Porsche spent years developing its
PDK transaxle for use in turbocharged
Group-C endurance racers. With two
separate clutehes and computer control,
the gearbox would change when the en-
gine reached the appropriate rpm, al-
lowing full-throttle shifting of the peaky
turbo motor, and allowing the driver to
keep both hands on the wheel during
twisty bits. The Tiptronic shares no
technology with the PDK (which had
more in common internally with a con-
ventional 5-speed manual box), but the
user interface is similar.

Back to Zurich

Bombing along the autobahn at the
aforementioned 260 km'h, I had the Tip-
tronic's selector in DRIVE—no surprises
there. You could loan this car to the
teenager next door, and he'd have no
trouble driving it immediately (al-
though you'd have a hard time getting it
back, I'm sure). But just to the right of
DRIVE is a second vertical gate. There's
a short throw forward, marked with a

FOPULAR MECHANICS ® APRIL 1990

plus sign, and another to the rear
marked with a minus sign. So, a little tip
of the shifter forward shifts up one gear,
and back, downshifts one gear. Usually.

The software knows, sometimes bet-
ter than an excitable driver, when nof to
shift. It won't let you shift down if the
result is overrevving the engine. If you
slow down to a stop, it will shift down to
prevent the engine from lugging. Thisis
great at tollbooths—or border crossings
—just leave the shifter alone, and it will
automatically upshift at the redline,
The bottom line is that shifting can be
controlled by you, but the software
won't let you float the valves or lug
away from a traffic light.

It reads sole

Porsche felt the Carrera2 deserved bet-
ter than a conventional full-auto, to im-
prove driveability and performance, So,
the electronie controller has five differ-
ent subroutines, instead of one or two.
A eonventional trans shifts depending
on engine rpm, throttle pogition and
manifold vaeuum. This is usually okay,
but leads to some annoying habits.
Backing off the throttle on the entry toa
turn results in an upshift as manifold
vacuum increases—and then a down-
shift in the middle of the corner as you
put your foot on the gas.

Tiptronie knows rate-of-change of
your foot, not just position. If you lift
smartly, it assumes you want to slow
down, and remains in the lower gear.
There's also a lateral and linear acceler-
ometer, so there won't be any unneces-
sary shifting in the middle of a turn.
Porsehe considers the details propri-
etary, and wouldn't give more specifics.

At any rate, three days of living with
the Tiptronie, driving it back to back
with identical cars equipped with 5-
speeds, have made me rethink my atti-
tudes about automatic transmissions.
Stepping into vehicles with convention-
al transmissions is frustrating.

Progress has its price. Tiptronie Car-
rera 2z command about a $3000 premi-
um over the manual's 358,500, The Cab-
riolet with Tiptronic is $70,000. But for
topless driving along the beach in
5t. Tropez traffie, seventy grand seems
like a bargain. ™

P

You make more than just a
fashion statement when you get
dressed to ride a motorcycle. You
make a statement about safe rid-
ing practices.

Wearing a heimet, eye pro-
tection and protective clothing
makes sense. And so does having
a proper motorcycle license.

Responsible riders read their
owner's manuals too, and they
never ride under the influence of
drugs or aleohol.

On a motoreycle, you've got
to Jook out for yourself. Because
you can be sure nobody else will,

HONDA
Come vide with us.

i 0 American Honda Sotor Co. Ine. (480)

a
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BY DAVID ELIAS

It's the same kind of bargain
as you'll get from a surgeon
who—if you can't afford the
operation—will offer to
t.l:::h up the X-rays for much

There are a number of dif-
ferent ways to come up with
an accurate valuation of re-
placement cost. Sources in-
clude a local insurance agent,
builder, building department
or tax office, You can also
hire a professional appraiser.

If you're picking an in-
surance agent, by the way,
you'll have two choices: the
captive agent who sells one
company’s policy, and the in-
dependent agent who sells
the policies of many compa-
nies. Logic holds that the
independent agent is the bet-
ter choice because he or she
has access to policies with a
variety of features, but the
local Allstate or State Farm
agent will give you a thou-
sand reasons why this isn't
true.

Our New York agent sug-
gests the easiest way to val-

ET TWO insurance ex-

perts talking about
homeowner’s insurance and
you'll probably hear three
opinions. If the experts can't
agree, how is the average
homeowner going to know?

Insuring a home is any-
thing but a cut-and-dried
proposition. The subject is a
complex quagmire of rules,
ratings, provisions, provi-
s08, endorsements, exclu-
siong, ipsos and factos,

But there are some simple
guidelines a homeowner can
follow to make sure he or she
is getting the best coverage
at the lowest possible cost.

House value

Before you start thinking
about saving money, first
make sure you're spending

Homeowner's Insurance

enough. Make sure your
house is valued at what it
would cost to rebuild today.

The first step is to under-
stand exactly what you are
insuring. Lots of people ini-
tially assume that this figure
is the market value of the
home. But that value in-
cludes one big tangible
item—the property the
house is built on—and lots of
intangibles, like quality of
neighborhood and school sys-
temn, which you shouldn't in-
clode in the valuation. Asone
agent told us: “Land doesn't
burn. And if your house is
blown down, it's unlikely the
school system will be blown
away with it. You are insur-
ing the structure and its
contents,”

Insurance policies are

priced according to factors
ineluding the amount of the
risk, the material your home
is built of, the volume of
elaims in your neighborhood,
the efficiency of your loecal
fire department, the proxim-
ity of your house to a water
supply, and so forth. Ask the
average homeowner what his
house is insured for and, ina
lot of cases, you'll be greeted
with a blank stare. It's possi-
ble that the owner of a home
built and insured in 1970 for
$50,000 could be going merri-
ly along in 1990 with his origi-
nal policy at a bargain 1970
valuation. That's fine until
disaster strikes, and that
same owner is forced to re-
place a 1970 house at 1990
building prices, and receives
only encugh money to build a
2-car parage where a 2-bed-
room ranch house onee stood.

ue a home is by the square
foot. He also takes into con-
gideration the guality of the
structure. In the area of New
York City he operates in, for
instance, building costs can
range from $80 to $110 per
sguare foot. By multiplying
your local building costs by
the square footage of your
house, you'll have a good
ballpark replacement figure,

Contents value
Next, inventory the contents
of vour home and add this to
the total for the building.
Contents are usually figured
at half the cost of the struc-
ture, but the burden of proof
is on you should disaster
strike. While inventorying
the contents, consider mak-
ing a videotape as you go
along. Although some com-
panies won't accept a video
{ Please tur to page 45)
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Now NRI trains

u fo be today’s
expert security electronics technician
as you install and troubleshoot state-
of-the-art secwrity systems in your
own home and auto,

Violent crime, theft, fice. . . they 're facts of
life in the U.5. today. But now there's good
news, 0. All across the nation people are
fighting back with high-tech electronic
security systems. In fact, Americans will
spend over 17 billion dollars on security
services and equipment by the year 1991,

For you, this new consumer demand for
electronic security systems means even
more good news. It means a breakthrough
oppartunity to get in on the ground floor
of 2 booming new industry. Now, no matter
where you live, you can start a high-paying
career—even a business of your own—in-
stalling, servicing, and maintaining residen-
tial and commercial security systems.

Best of all, NRI's ready now to give you
the hands-on security electronics training
youneedio —
get staried
fast. 5

L

You travim with and keep
@ closed-circuil lelevision camera, mount, and
9" monitor; state-of-the-ar! fire/intrusion
alarm control panel with digital dialer; remote
eniry keypad; passive infrared motion detector;
smoke detector; remote confrol auto alarm with
maotion detector, ignition disable relay, and
siren; NRI Discovery Lab®™ for civcuit
demonsirations; and band-beld mullimeter
with 3% digit readowut.

7

Make good money in a %
challenging career as a -
security electronics technician—
even start a profitable

new business of your own

Right away, et the skills you need
lnnll:mﬂ . aniu all security systems
NRI's at-home Security Electronics training
gives you solid electronics know-how, plus
a complete working
knowledge of popular §
security devices in
use today.

You learn how to
install and service
magnetic contacts
and pressunc mats. . .
microwave, ultra-
sonic, and passive in-
frared detectors. . .
personal identifica-
tion systems and
electronic listening
devices. . .even cen-
tral station alarm
systems and today's
mist sophisticated

complete electronic alarm systems in your
own home and auto, testing and trouble-
shooting working alarm circuits, You actually
safeguard your own property while gaining

Installing bome security systens ke thiv closed-circuit camera and
monitor is just one way you can make money as o securily elecirondcs

fire warning equip- | fechmician |
ment. But that's not all.

Your hands-on training indudes state-of- the expertise you need to move fast into an
the-art CCTV equipment plus home and exciting career—even i business of your

own—as today’s expert security electronics
technician.

Send for your FREE catalog today

For all the details about NRI's at-home
Security Electronics training, send the cou-
pon today, If the coupon is missing, write o
NEI School of Electronics, McGraw-Hill Con-
tinuing Education Center, 4401 Connecticut
Avenue, Washington, DC 20008.

et 1 1 ¥ ¥ ¥ 1 ' ¢ 5 & '’ & 1 7 & 7 §/ [ 1 ]

mﬂ:ﬂﬂﬂl OF ELECTROMICS ?‘J"?
il

MeGraw-Hill Continuing Education Coanter
4401 Connecticut Avenue, Washington, DC 20008.

[ Check one catalog only

outo electronic alarm systems you keep
NRI gives you hands-on experience with to-
day's newest, most popular security systems
as you trdin with the professional closed-
circuit television surveillance equipment
and high-quality electronic home and auto
alarm systems included in your course.

Step by step, vou learn by doing. . .eval-
uating your own security needs, installing

-

LY
N ﬂ

\ ] Security Elecronics [ Raboscs [ Air Condiicaing, Heoting, 1 Smell Engine fepai
I “ [ Computen oed Ol TWideodhudio Servicing oo Ruirigerciica (] Automative Servicng
I Micrapracessan. [] Bosie Electromcs [ Becirisian [T Lockmithing
Wome Ao
|
l ity State Zip

l Acoradited by the Notional Homa Study Council For cormer courses approved under G ill ] check for detais.
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ELECTRONICS

BY FRANK VIZARD, Electronics Editor

The Flavor Of CES

HEY COME FROM all
directions and all places
as if on a religious pilgrimage
to Mecea or Lourdes. In this
instance, though, their desti-
nation is Las Vegas, They
don't come to gamble, al-
though there are plenty of
gamblers among them. They
move apart from the normal
flow of tourists and resi-
dents. They can be identified
during a 4-day span by
badges pinned to lapels and
blouses. They are attendees
of the Winter Consumer

| Electronics Show.
What is CES, as it is com-
| monly called? Think of it as a
World's Fair for consumer
electronics held twice a year.
One show is held in Chicago
each June, but it is the Las
Vegas show each January
that has the biggest impact

on the senses.

Much of the show's impact
has to do with Las Vegas it-
self. The neon madness that
passes for Las Vegas streets
seems to strangely comple-
ment the huge assortment of

consumer electronics equip-
ment on display. Consumer
electronics devices, of
course, can be major light
shows in and of themselves.
With s0 many machines on
display against what seems
like a neon background, your
eyes can be overwhelmed.

Your ears aren't spared ei-
ther. The parking lot outside
the Las Vegas Hilton Con-
vention Center is packed
with cars outfitted with killer
autosound systems. One
pickup truck, for example,
packed 25 speakers powered
by 12 amplifiers made by Pio-
neer. Add in a chorus of
another two dozen vehicles
sporting monster systems,
and you're left with sound
levels that will massage your
heart at 100 yards. To sit in-
side one of these cars is to
risk possible physical injury
of the type once delivered by
enforcers for organized
crime; There's no physical
evidence of a beating, but
your insides have turned to
mush,

The bl ever

Thie CES happens to be the
largest ever in terms of ex-
hibit space. Exhibitors occu-
pied 1489 booths totaling
803,457 sq. ft. By the end of
Day 38, your feet feel like
square blocks. You don't
dare think of all the miles
you've walked. No one, inei-
dentally, talks in terms of
days of the week. Everyone
thinks Day 1 through 4. De-
pending upon how well
you're doing, some people
pray for Day 4 harder than
others.

There are over 1600 jour-
nalists covering the show,
which translates as more
than one per booth. Each
journalist tries to see as
much of the show as possible,
Thisis no easy feat since CES
sprawls out of the Conven-
tion Center and the adjacent
Hilton Hotel into other ho-
tels around town. The Rivi-
era, Sahara and Mirage
hotels hold the bulk of the
spillover, but press confer-
ences, technical briefings
and receptions are held
all over town. The newly

42

opened Mirage turns out to
be a popular exhibit, thanks
to a manmade voleano erupt-
ing every 15 minutes in front
of the hotel and a small colony
of white Siberian tigers in

y residence. The Sahara also

becomes an oasis of prurient
interest to many, as it houses
a contingent of adult video
exhibitionists.

| Stars all around
| While the geography is

daunting, you also have to
muscle your way through the

| 70,837 people from 80 coun-

tries the Electronic Indus-
tries Association (EIA)
reports in attendance. At
this CES, some notable
sports personalities are lend- |
ing their names to different
products. They include ex-
basketball great Wilt Cham-
berlain, boxer Roberto
Duran and former football
greats, Walter Payton and
Roger Staubach,

By Day 4, you feel as if
you've bumped into every-
one—some maybe twice.
CESis not open to the public,
80 eVeryone you see is some-
how connected to the con-
sumer electronics buginess.
Much of their activity is re-
ported in the dailies—trade
newspapers put out by three
different publishing organi-
zations just for CES,

Like newspapers in any
eity—and that's what CES is
like—some are more infor-
mative than others. One,
Twice Today, makes you doa
double take since it's only
published onee a day. Twice,
you learn, is an acronym for a
weekly trade paper called |
This Week In Consumer
Electronics. Twice Today isa
special CES edition. Of
course, you don't have to
read the dailies. CES-TV is
available on hotel room tele-
visions and also appears on
monitors around the show,

{ Please hiiri o page 44) [
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Radar Warning Breakthrough

Digital Signal Processing (DSP) allows new ESCORT to warn
you of traffic radar much sooner than previously possible

When we Introduced the original ESCORT
in 1978, its superheterodyne technology
provided an incredible increase in warning
distance. One magazine said we "struck panic
into the whole radar detector industry”’

Our new ESCORT will have the same affect.

History repoats [taalf

Since 1978, we've continued to advance
the science of radar warning, and our original
ESCORT and PASSPORT have won test after
test. But we've never stopped working to
develop another breakthrough to redefine
radar detection again. And now we've done it.

Incredibla now technology

Our all-new ESCORT provides an incréd-
il increase n detection distance. And iU's
only a fraction of the size of the original
ESCORT. The key is Digital Signal Processing
(DSP), an incredible computer technology.

D5P s used by NASA to create detalled
space photos from blurmy images. It's used to
deliver sharp images of internal tissue from
medical scanners. It's used by military radar
to distinguish enemy from friendly aircraft.

And now wa'ra using DSP to find radar
signals too weak to be detected by conven-
tional technologes,

Thé hedd aff ESCORT s DSP
cicuilny s & cusiom version
of the Motoroda DSP SE000
This 20 Mz 24 bit paraifel
HEMOS processor s capable
of 10.25 milan instructions
per secand, and IS sl wsed
i Sieve jobs’ new 310,000
MadT compater,

ESCORTY 20 Mz
€ Chi 1589

[ TR T TR T T T ]

How It works
The new ESCORT's DSP circuitry samples
incoming radar signals 50,000 times a sacond,
slicing them into discrete bits of information.
This Information is digitized and continuously
analyped by an incredibly fast signal recogni-
tion computer, The end result is remarkable,

New Anti-theft System

Escort comes with a tiny “Digial Key™ o put on
your keying. Wnen you fifsl recoive your Escort,
anid then about avery two months, youwll USe your
Degital Key to “unlock” your Escort.

For spmeong who doesn’l have the proper
Ciytad Ky, your ESCort Sirmply won'l work

Breakthrough parformance

ESCORT's advanced signal processing
provides an incredible increase in sansitivity
on both bands. Quite simply, this means that
the new ESCORT picks up radar signals fur-
ther away than was ever before possible, even
distant instant-on radar signals. And its
advanced City/ Highway circuitry lets you apti-
mize ESCORT's warning system for either
driving environmaeant.

“ The new Escort packs
ultimate sensitivity into a
small package.

Nothing else even comes
close, and no wonder...

No analog device can bape
to match this performance,”’?

BAW Rowndel

Intultive waming systam

ESCORT's warning system keeps you fully
informed. Upon radar contact, ESCORT s alert
lamp glows and its variable-pulse audio begins
a slow warning. Simultaneously a bar graph of
Hewiett Packard LEDs shows radar proximity,

As you get closer, the audio pulse guickens
and the bar graph lengthens, You'll understand
ESCORT the first time you use it.

No compromise design

We've spared no axpense in making
ESCORT the best equipped radar detector
aver, A photocell adjusts the visual display for
the light level in your car (there's also @ Dark
mode for more discreal operation).

ESCORT s adjustable volume and Mute
switch let you adjust the audio level, and we've
added a new “AutoMute” that automatically
turns the volume down after the initial alert.

S0 while your Escon is valuable 1o you, its of
lrtie value (o & thiel

Our nimw Digital Koy
sacurty system will
halp keep
FOLT MW
ESCor yours

ELETREER

Actual sire cutiway of Digts AEy

ESCORT's aluminum housing, finished in
non-giare black, provides ruggedness that will
last for years and years, unlike plastic hous-
ings. And ESCORT comes complete, period,

The mew ESCORT is oniy 7/ 8" figh and 3 14" wede

All accessories included

For Installation, ESCORT comes with both
visor clip and windshield mount, For power
connection, we supply both a colled and a
straight cord to plug into your car's lighter.
There's also a cord for permanent winng into
your car's eiectrical system, if you prefer.

We even include a leather carrying case,
which fits easlly In & coat pocket or briefcase,
s0 you'll ahways have ESCORT with you.

Tost-drive ESCORT at no risk

For more information, or 1o place an order,
just call us tol-free. We only sell direct from
our factory to you, and we guarantee your
satisfaction.

After you receive ESCORT, if you're not
completely satisfied within 30 days, just return
it. We'll refund all your money and your réturn
shipping costs. There are no hidden charges.,

With the new ESCORT, we've revolutionized
radar detection again, But don't take our word
for it. Order today and see for yourself.

Toll Free 1-800-543-1608

Call 24 hours, T Gays & wihith

it |‘= _I - |

RADAR WARNING RECEVER
EEw e ITT e 3

295 (hio mesidents mod §07, 70 sales o
$

Price sdghtly hagheer in Cansda

Cincinnati Microwave
¥ Department BOG840

One Microwave Plaza

Cincinnati, Ohin 45249
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ELECTRONICS (Continued from page 42)

Many of this year's show-goers were
drawn to this CES because it is the first
of a new decade. The consumer elee-
tronics industry had a big influence on
people's lifestyles in the 1980s. The vid-
e0 cassette recorder made its big splash
inthe last decade. (ver T9million VCRs
were sold during the 80s and a new busi-
ness, the video rental store, was creat-
ed. The 1980z also witnessed the
development of digital sound on com-
pact dises, cellular phones, cameorders,
personal stereos and other products
that have affected our lives.

Mot every product introduced at CES
is destined to have a great impact, of
course. An$8 digital watch shaped like a
handeufT introdueed at this CES under
the name TimeCuf is strictly a novelty.
At the other end of the novelty spec-
trum, Mitsubishi introduced a 120-in.
projection television—the biggest ever
marketed—that costs $20,000 installed,
While the 1990z will hold some sur-
prises, no doubt there is some evidence
of the shape of things to come at future
CES exhibitions.

One product already written about
extensively is High-Definition Televi-
sion (HDTV). While still some years
away, the debate over which standard
to use and the level of government in-
volvement in its development continued

at CES. Panel discussions involved sev-
eral members of Congress and industry
representatives. However it all shakes
out, HDTV and the widescreen viewing
it promises seems destined to happen.

Another video produet that seems
certain to become a reality is the flat-
sereen television that utilizes liguid-
erystal displays (LCD). While the
picture quality of small LCD televisions
is now pretty good, the quality doesn't
extend upwards into larger sizes just
yet. Look for this problem to be licked in
the coming vears.

Justasin 1980, there's still a lot of talk
about the marriage of audio and video.
While audio and video are clearly dat-
ing, they're not quite hitched. “Home
theater" is likely to become a catch
phrase in the years to come, particularly
if an aging population starts to cocoon
around the hearth as industry pundits
predict,

Home automation

Perhaps destined to have more of an im-
pact on lifestyles is the coneept of home
automation. The ideais to have a control
center with mastery over every elec-
tronie device in the house, All household
devices that plug into a wall could be
accessed via a television monitor and
control box in the kitchen, for example,

You'd also be able to access the control
center via telephone so that an air condi-
tioner could eool a room before you ar-
rive home, for instance. Standards are
being formulated this spring by the
EIA.

Personal electronies is also an ex-
panding category. The Sony Walkman
was just the tip of the iceberg. The fu-
ture looks tiny. As CES ended, Sony an-
nounced plans to market by year-end a
digital audio memo recorder that uses a
2-hour cassette the size of a postage
stamp. Look for more personal video
produects as well as business-related de-
vices like electronie organizers, pocket
computers and personal fax machines.

Attendees of future CES events will
also have some type of car navigation
gystem that will direet them to the show
and to the best restaurants in town. All
the information needed to get around
Chicago or Las Vegas will be on a CD-
ROM disk for display on an in-car
monitor. Blaupunkt demonstrated a
prototype car navigation system like
this at CES in Las Vegas, which gives
you the feeling that this produect and
many more are just over the horizon.
Certainly a lot more will happen than
the organizers of the first Consumer
Electronics Show in 1967 had ever envi-
sioned. PM

Spare-Key Locking Gas Cap™

4
L ;.

Keep up fo 4 spare
kays in hicden
comeartment

You'll never be locked out of your car again.
AN gal

{Not Sold In Stores)

B No waiting for your auto
club to rescue you.

M If your auto is stolen,
tank cannot be fueled.

M Fils vidually any car,
truck or van...Domestic
or Foreign.

Easy lo change ihe Made of haavy duty, high

combination code

tamsile chrome plsted steel.

Warning: The Spare-Key Locking Bas Cap s thef
proof and cannol be opened with tools. If the
cade is lost, call @ locksmith lor eniry.

SATISFACTION GUARANTEED
FOR OMNE FULL YEAR!!
i nottully satisfied returm within 30 days fos full
rETLNG ciess shpping g haadieg)

==

Cormbirgogm | oes sue Oy Prevo s U E PAY A0EMTSE L AT L PAT PEACING
Libetond Aottt Proguch. inc

ORDER NOW!! 1-800-552-5327

One for $19.95+83.50 s/h = Two for $37.84455.00 5/h

(TX Res. add 8% sales tax) or send check or
money order + make, model and year of your

aulo(s) lo;

Depl. PM 4/30
P.0. Box 2770 = Dallas. TX 75221-2770

PROFESSIONAL
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

The nesw We 'I'II‘H;‘TPNI wesalher slation uses state-ol

UALITY

-t fec hnos %0 e you full moniloring Capd-
hility af an inc Jhl',.I w price. The WeatherPro
imclcdes a weather computer, n'rrmget isaor winid
direction vane, wind s sEnsOd, externasl l'Er'II:fk-'l'
Hure proke, I'I'HIHI‘IIIHR hardwaare and 407 of cable-all
for only $179!

WIND SPEED SWIND GUST
o TEMPERATURE . SWiND CHILL
SWIND DHRECTION — o« TIME

*TEMPERATURE HYLO [ S ALITO SCAN

SRAIMFALL IOPTIOMNALR &] YEAR WARRANTY
*14-DAY MONEY-BACK GUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY §179!

ORDER TODAY:1-800-678-366%, PM
M-F 7AM-5:30 PM Pacific Time

* USHEE T e BB Fi -.g4 -
Agld l.‘| LK} for B""'}i" & PR T I.J'
Fax 1-415.71 10 = 84T |rxl'r1\-’|

DIGITAR’
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HOME FINANCE [ Confinued from page 25)

as proof, it's a good thing to have, Keep
receipts for the contents in one place, as
long as that place isn't ingide the house
in question. If, the house burns down, it
won't do much good if the receipts go up
in smoke with it. Try a safe deposit box.

For an additional 15 percent added to
your policy, you can get what one agent
told us is one of the greatest values in
homeowner's insurance. It is called re-
placement on content and means that for
the surcharge, the company will agree
to reimburse you for the replacement
coet (read that the new cost) of your pos-
sessions. Otherwise, you'll get the used,
depreciated value of your sofas, beds,
hi-fis and everything else, which can be
considerably leas.

Credits

With these figures in mind, you're ready
to start saving money. Credits are in-
gurance lingo for discounts you can get if
you meet certain conditions.

Probably the biggest reduction—up
to 25 percent—comes off when you opt
for a bigger deductible, If, for instance,
the standard deductible—the amount
you have to lose before you start collect-
ing—is 3100, taking a 3500 deductible
can save you & lot of bucks on your
policy.

Allstate, for instance, will give you

another 15 percent if you go all-out to
protect your home from fire and theft
with sophisticated security hardware.
You get 10 percent for maintaining a
central alarm connected directly to the
police station (5 percent for alocal alarm
system), and another b perecent for in-
stalling a fire extinguisher, smoke de-
tector and dead-bolt locks.

Some companies offer a new-home
credit, in some cazes for homes up to 20
years old. This can be either a fixed dis-
count, or caleulated on a sliding scale
that drops a pereent for each year. For
instance, if a brand-new house gets 20
percent off, the discount will be down to
15 percent when it's five years old.

A renewal credit of 5 percent will be
given by some companies simply for re-
signing with them on the anniversary of
the policy. Other companies offer a dis-
count for customers who have more
than one type of policy with them, such
as home and auto insurance. This is
known as a package credit and can rep-
resent a 2-percent diseount.

For an older home, you may be eligi-
ble for a discount if vou install a new
roof, updated heating or make electrical
improvements. A typical discount is 2
percent per renovation.

Nonsmokers can be eligible for a dis-
count, the rationale being that if you

don't smoke, you are less likely to light
up your house. The savings can be 2 per-
cent, plus what you save on cigarets.

A good-risk discount is sometimes
available to a homeowner who goes for
at least three years without making a
claim. This can also amount to around 2
percent.

Special 2-percent discounts are some-
times given for earth-sheltered homes
which are resistant to fire and violent
weather, Solar heating also comes in for
adiscount in some cases.

A relatively new discount being of-
fered is the senior household credit. The
10-percent discount, in Allstate's case,
is available to retired people over 55
years of age. The assumption is that re-
tirees are at home more often, therefore
reducing certain risks such as damage
by fire and burglary.

The most important decision you'll
make in ]Jurl:haaing homeowner's insur-
ance, however, is picking a knowledge-
able and conseientious agent. It's best to
go with an agent who comes with the
personal recommendation, of someone
you know, and has a history of good ser-
viee in your community. In addition to
getting you the best policy for your
buck, the experienced agent will be
ready and able to fight for you when it
comes time to making a claim, ™

Get into your own business with NRI at-home training
in Air Conditioning, Heating, and Refrigeration

Train now for top pay in
this big-opportunity field
Prepare yourself for a whole new

career—even a profitable new business
of your own—in one of the fastest
growing fields around. As energy needs
grow and energy sources become more
scarce, the demand for skilled techni-
cians continues to soar. NRI gets you
started in this big-opportunity area by
training you at home, in your spare
time, and tailoring your training to
your needs with a choice of NRI's Basic
ar Master Courses.

Includes professional vacuum
pump and quality tools
MNRI training is practical training.
Along with bite-size lessons in theory,
you get practical bench training with
professional equipment you keep. NRI's
Master Course includes tools you'll use
every day on the job. . system analyzer,
leak detector, tubing and joint tools, and
more. Plus you even get a top-gquality
vacuum pump, an indispensable
troubleshooting tool for the trained
professional.

Optional postgraduate training
at York Institute
Graduates of the Master Course arc
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eligible for a concentrated week of
resident training at the fimous York
Institute ar no extra charge for mition
or training materials. Here, you

work on advanced industrial equip-
ment under the guidance of expent
instructors. Only NRI gives you this
important connection to the HVAC
industry.

Send today for FREE catalog
Over a million students have trained at
home the NRI way. You can, too. IF the
coupon has been removed, write to NRI
Schools, 4401 Connecticut Ave., NW,
Washingron, DC 20008,
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BOATING

BY JOE SKORUPA, Boating/Outdoors Editor

T

— -

PhA FHOTOS BY JOE SCORUPA,

OU'VE DECIDED it's

time to buy a boat. You
start with recent issues of
PoPULAR MECHANICS and
read the boating stories to
begin gathering information.
But you still have questions.
What do you do?

You're not alone. I receive
letters on the subject regu-
larly. Many of the questions
are about PM test proce-
dures. What do we look for?
How do we wring out & boat?

Here's how. Some test

| procedures can be applied at
your local boat dealer or boat
show. Some can't because of
equipment required. But by
understanding how we put a
boat through its paces and
reach our conclusions, you'll
be in a better position to ask
the right questions.

Kicking the prop
The best way to explain PM
test procedures is to go
through a test, in this case,
on a Pro-Line 230 Chinook,
a versatile walkaround,
bluewater fishing boat new
for 1990 that's 23-ft. 8-in.
| longand 8-ft. 6-in. wide.
First impressions count on
blind dates, but not on boats,

e T —

Anatomy Of A Boat Test |

Take note of aesthetics, such
a8 the 230's sporty colors and
low, racy profile, but save
them for later. Instead,
spend the first few minutes
getting acquainted with the
boat, preferably while it's
under way,

While moving out of the
no-wake zone, begin to take
serious mental notes. Do you
have to make wheel correc-
tions to maintain a straight
line? This is a common prob-
lem on most deep-V boats
equipped with a single stern-
drive engine, the exact setup

on the Pro-Line 230,
caused by prop torque and
bow steering at below-plan-
ing speeds. Surprisingly, the
230 held straight and true at
all speeds, a good sipn,

Wide-open throttle

This is where we pull out the
equipment and test for hole
ghot—the time it takes to
reach a midrange speed be-
yond planing speed, but less
than top-end. The in-dash
speedo tells us the 230 runs
about 40 mph, so we've des-
ignated 0-25 mph as our ac-
celeration test. (If we were
testing a 60-mph sporthoat, a

Quiet, 5.7-lIter Yamaha sterndrive sits low against transom.

4

1 more challenging hole-shot

test would be 0-40 mph. )

PM hole shots are the re-
sult of averaging four good
runs (two each in opposite di-
rections) from a dead stop
~ with two adults

aboard and a half
"¢ tank of gas
{about 50 gal. in this
case, since the 230
holds 108 gal.). One erew-
man holds the radar gun and
stopwatch and one drives,
On signal, the driver ham-
mers down the throttle and
clicks the stopwatech. The
boat races toward a land-
mark—a building or bridge

-

i to provide a solid radar

echo—and when the gun
reads 25 mph, the stopwateh
is clicked again.

Why test hole shot on an
offshore fishing boat? For
that matter, why test top
speed? Granted, few use
these rigs this way, but push-
ing a hull to its limits reveals
efficiency and how it handles
unusual circumstances. A
boat that behaves well when
stressed will behave well in
everyday conditions,

Average time to reach 25
mph for the Pro-Line 250 was |
7.71 sec., which is excellent
for a single-engine hoat
weighing 3600 pounds.
Throttle response was imme-
diate, and the bow dropped
down on plane quickly. For
maximum thrust, [ kept the
drive tucked all the way un-
der the hull. The prop bit in-
stantly without digging a
hole in the water, |

Pushed to the limit
Next test is top-end gpeed.
Same parameters; twoadults
ahoard, half tank of fuel, av-
erage of four runs (two each
in opposite directions), best
trim angle, radar gun aimed
at solid landmark. The
Yamaha-powered Chinook
topped out at 42 mph at 4600 |
{ Please turn to page 45) |
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& TOYOTA TRUCKS

“Now I know what

remote poss:bilitfés

”

really are.

Accessible. But only if you own a Toyota 4x4.
Toyota's 1990 4x4 SR5 V6 comes standard with
the most technologically advanced engine in its
class—the 150-hp 30-liter V6—and the conve
nience of 4WDemand shift-on-the-move, which
takes the effort out of shifting into four-wheel
drive. Add the optional 31x105-inch R15 steel-
belted radials on 7-inch alloy rims and take off
for anywhere. Knowing that Toyota's heritage of
reliability will always be there to bring you back.
Quite simply, Toyota makes the possibilities end
less—no matter how remote.

Call 1-800-GO-TOYOTA if youd like a truck
brochure or the location of your nearest dealer.

“Toyota, I love what you do for me.”

TOYOTA SUPPORTS THE US. FOREST SERVICE'S “TREAD LIGHTLY"” PROGRAM AND REMINDS YOU. ..
WHEN YOU GO OFF-ROAD, GO EASY ON THE ENVIRONMENT



Now, feed your
entire garaen
and lawn in
minutes

BOATING (Comtinued from page 4§)

rpm, which is swift for a heavy boat with
a 19-in.-pitch prop on a midsize 5.7-liter,
270-hp sterndrive engine.

At WOT (wide-open throttle), the 230
tracked true with no hint of hooking,
chine walking, bow ing or wander-
ing. In fact, in both hole-shot and top-
end tests, the 230 was a smooth and
flawless performer.

For most test sessions, the PM team
lay= out three buoys about 150 ft. apart
in a triangular pattern. We call this the
performance course. It encompasses a
hard right, hard left and 180° turn. We
run it WOT if possible.

But for an offshore cabin boat, like the
230, 1 decided the performance course
wasn't applicable. Instead, I chose to
head into the Gulf of Mexico, off Flori-
da's Captiva Island, to do what the boat
was built to do—fish,

In 2- to 8-ft. rollers, we executed
hard-running, trolling and backing-
down maneuvers in both following and
quartering seas. The first thing I no-
ticed was that the 230 is a dry boat. Wa-
ter is thrown well away from the boat,
thanks to effective reverse chines, and
the cockpit fends off waves due to a 28
in.-deep freeboard and closed transom.

How's fishability? Like all good fish-
ing boats, the deck has a nonskid pat-
tern and the transom and side areas
have unobstructed fighting space.
There's no step to trip on at the helm and
only a short one to the wide (12.5-in.)
sidedecks, There are two scuppers.

However, the quiet and efficient Ya-
maha sterndrive occupies valuable deck
space midtransom. This breaks with
tradition, but | see it as a legitimate al-
ternative to outboard rigs. First of all, it
eliminates the possibility of line entan-
glement in the outboard engine when
you bring a fish with plenty of fight in
him to boat. Secondly, the padded en-
gine cover is a useful steadying point or
comfortable seat in rough seas,

Other outstanding fishing features
are built-in, 2-drawer tackle box, two
40-quart live baitwells in tranzom (one
with eutting-board cover), four rod-
holders in the gunwales, two triple rod
racks under the coamings and an 80-
quart fish box.

Sound-level and fuel-flow measure-
ments are next. We measure sound lev-
els from the helm, unlike the Coast
Guard which measures it from shore.
Frankly, it matters less tous how a boat
sounds to passersby as it does to passen-
gers, Atidle, we measured 65 dB-A and
at WOT, it was 91 dB-A. Is this good?
It’s excellent. I've tested boats that reg-
istered as much as 95 dB-A on top end.

A rule of thumb to estimate gph (gal-
lons per hour) in marine engines is about
10hpto 1 gph. The more arig falls on the
low side of this standard the better, The
270-hp Yamaha, theoretically, should

burn 27 gph at max rpm. In fact, at 4600
rpm, the Cruisemaster fuel-flow meter,

made by Flo-Sean of Seattle, Washing-
ton, registered an efficient 23 gph.

Now it's time to study design features
and layout, and I still prefer to do this
away from the dock. In fact, the only
analysis | do on land is to look at the
glasswork when the boat's on a trailer,
In this case, the 230 had a rich, smooth,
flawless hull, which Pro-Line guaran-
tees for three years.

The most distinctive feature on the
Chinook 230, which Pro-Line believesis
well suited for Great Lakes fishing
(hence the name), is a superbly designed
deck unit that contains a 2-person pad-
ded bench seat for the helm station and a
galley unit aft. The galley consists of a
gingle-burner aleohol stove, cold-water
gink (10-gal. capacity), cutting board,
icebox and handheld shower. A built-in,
2-drawer tackle box is located deck level
on the port side.

The galley unit is a strategic element,
according to Pro-Line, because it and a
Porta-Potti in the cabin enables the 203
to qualify as a second mortgage as far as
the taxman is concerned.

Like most PM boat tests, I'm running
out of space to report all observations.
Here are five that shouldn't be over-
looked: 1. visibility forward and of in-
struments and gauges is excellent, 2.
sleeping pad in cuddy is a full 7 f&. long,
3. ventilation and lighting in cabin is su-
perb due to two side hatehes and one
overhead (all open), 4. red and gray up-
haolstery and decor overall shows a de-
gigner’'s touch (uneommon, but welcome
in a fishing boat, especially for 2-income
families) and 5. hardware is well an-
chored and substantial in a boat that ex-
hibits topnotch fit and finish.

Mo boat is perfect, and it wouldn't be
honest to skip over areas that could
stand improvement. The wheel and
throttle, for example, are a bit low for
tall boaters to comfortably drive stand-
ing up. The same goes for & head-bump-
ing overhead electronics box. Boaters of
any size will find the windsereen too low
to help in a rainstorm, but that's why
Pro-Line includes a snap-on curtain.
And finally, the 4-ft. 3-in. headroom in
the cabin is on the short side, although
overall the interior feels roomy.

Unlike the PM test team, readers
have to write out a check if they find a
boat that meets their approval. The
Pro-Line Chinook, which is a fully load-
ed package (including hardtop, com-
pass, depth recorder, windshield wiper
and lots of other goodies), retails for
about $32,500. Is it worth it? Like many
things, value is in the eye of the behold-
er. But the Chinook 230 emerged vir-
tually unscathed from PM's rigorous
battery of tests. Does that tell you any-
thing? It sure does to us. ™
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Besides protecting and beaulifying your
aircrafl, # sleek Liguid Glass finish reduces
surface friction for added fuel economy.

fiberglass boats, Liquid Giass Pra-Cleanar
prepares the surface for Liquid Glass by
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YOUR PRIZED POSSESSION
DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass™ Total Appearance System,

Thera's nothing like the exhilaration of seeing your prized auto, boat or plane
gleaming with a glass-like, satin-smooth glow. One that turns heads while
turmning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “showroom” brilliance in
minutes — and enjoy its benafits 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 logether as a Total Appearance System, they cross-link to give
you maximum protection and beauty.

Pour on our Liguid Glass Wash Concentrate, Pre-Cleaner and Paolish/Finish
today — and see how their dazzling glow reflects on you. Then rejuvenats
your leather, vinyl and rubber with our Connoisseur’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 settla for less.

Liguid 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 Ligquid Glass Total Appearance System Is sold
at quality conscious retail stores nationwide, or call
now, toll free: 1-800-548-5307 for the name of your
nearest Liquid Glass Products Distributor. In N.J.,

call (201) 387-6755. LIQUID GLASS ENTERPRISES, INC.
P.0. Box 1170, Teaneck, NJ 07866 USA

T Copyrghl TP Loust CGiass [rimgrees. koo A Maghis Asyerved Conramassrl Thoor & 3 regesieesd ek ol Ligued Glass Emspraes. me




DETROIT
SPY REPORT

BY JIM DUNNE, Detroit Editor

Pontiac’s 4-Door Coupe

COUPE with four
doors may be difficult

to imagine. But Pontiae's
Sunfire concept car makes it
all work. Sunfire is a typical
ear-of-the-future that dis-
plays ideas for car designs of
the late 1990s. Its unique
door arrangement has cap-
tured the attention of this
country’s top autostylists. In
addition to the two full-size
doors, Sunfire has two more
half-doors that swing out
when the front doors are
opened, making for a wide
entrance corridor to the rear
seat, Close the front doors,
and the half-doors close auto-
matically. A second advan-
tage of the Sunfire designis a
ghort B-post. All four doors
lock against posts that rise no
higher than the front cush-
ions. Yes, asin most 2-plus-2
coupe layouts, the rear seats
are no more than child-size.
But the ease of entry and exit
that the half-doors offer
make the area much more
usable. Front-seat passen-

gers can even remain in place
while rear-seat oceupants
easily climb in or out.

The Cadillac
Difference

While some concept cars are
nonfunctional design stud-
ies, you can crank up the
Cadillac Aurora and drive it
off the floor. This could easily
be a real Cadillae of the fu-
ture. Aurora's sleek, aerody-
namie body is mounted on a
standard DeVille chassis,
but the driveline is one-of-a-
kind. The off-the-shelf 4.5-li-
ter, 200-hp Cadillac V8 is set
in anorth-south position, and
all-wheel drive with viscous
coupling between front and
rear axles is standard. Anti-
gpin control and antilock
brakes are included in the
package. What's really
unigue about the Aurora is
its front-drive layout. To get
the hood set down low, the
engine doesn't sit above the
front driveshaft. Instead,
the shaft runs through the

Eagle Optima has a 4-liter, 32-valve VB and rear-wheel drive.

50

engine oil pan—a design pro-
posed for the original Toro-
nado back in the early 1960s.
The concept saves3tod in. in
hood height. A guess at the
price of Aurora would be in
the 50,000 range, or com-
petitive with the best sedans
from Germany and Japan.
There's a good chance of

Taurus of the Pentastar com-
pany. Optima's shape is typi-
cal of what you'll be seeing on
sedans of the future: large
and sharply raked wind-
shield, massive front and
rear bumpers designed to
eliminate a number of
body panels, doors that |
extend into the front
wheelwells to reduce
front-fender size, and ex-
tremely short hoods. It's
called the cab-forward look.
All Chrysler nameplates
should have a version of this
car in 1992%. But don’t look
for Optima's 4.0-liter, 32-
valve V8 engine and rear-
wheel drive to ever make the
showrooms. Chrysler will
stick with its 3.8-liter VG and
front-wheel drive to save on
development costs.

Cadillac Aurora sports a 200-hp VB and could be out by 1994,

Auroras rolling into Caddy
showreoms, and that could
be as early as 1994, if the go
ahead were today.

Eagle’s Dream
Come True

Take a close look at the Eagle
Optima concept car that
Chrysler unveiled at the De-
troit Auto Show earlier this
year. It's close, if not identi-
cal, to the new line of cars
Chrysler will put in show-
rooms in mid-1992, If Chrys-
ler's plans work out, the
Optima {code-named the LH
| platform) will become the

Back From
The Dead

The Pontiac Fiero went out
of production last year, but
that's not going to keep it
from being recalled. All
244,000 4-cylinder Fieros
will receive modifications to
minimize the possibility of
throwing a rod and starting |
engine fires. Owners will, at
last, it is hoped, be able to
R.LP.—revin peace.

Tiny 2-Stroke

Walbro Corp. claims it has a
1.2-liter engine on test ina
{ Please turn o page ! ‘i-‘a'J

POPULAR MECHANICS & AFRIL 1590



YOUR
DRIBBLING_DAYS
ARE OVER.

Here's your chance to get a free sports bottle
with the emblem of your favorite NBA™ team on it
when you buy two Fram filters—the leading guards
against carand truck engine wear.
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DETROIT SPY REPORT
(Contunued from page 50)

Ford Escort that develops the same
horsepower us Ford's 1.8-liter, 4-stroke
engine. The 2-stroke has three eylin-
ders, while the Escort engine has four,
The advantages of the 2-stroke are
smoother operation, lighter weight,
smaller overall engine size, fewer parts
and a cost savings of perhaps 3200,
While 2-strokes have yet to meet gov-
ernment emissions standards, they are
almost & sure bet for showrooms by "95.

Return Of The
Roadmaster

While Buick officials say the Roadmas-
ter name is not a sure thing, the caris a
definite, There will be a full-size, rear-
wheel-drive Buick sedan in production
within two years. When work started on
the car ahout a year ago, Roadmaster
was the project code name. But there
were some at Buick who felt that the old
name didn't mean anything to today’s
buyer and would not add to the car's ap-
peal. But in spite of new names being of-
fered, there's still a good chance the big
Buick will wind up with the Roadmaster
nameplate. Look for this ear to use the
same chassis as Caprice, but with a 3.8
liter V& engine and an electronieally
controlled automatic transmission,

52

Engine Antics
Cadillac’s modular engine is still a year
and a half away, but Caddy buvers
won't have to wait for the 92 models to
get more performance. Cadillace is com-
ing out with a larger, 4.9-liter VE—an
expanded version of their current 4.5-
liter engine—in its 1991 models.

Huge Tires

They're eoming. If show cars tip off the
future, Detroit is planning bigger diam-
eter tires for the cars it's designing now.
Pontiac's Sunfire coupe showed up with
outsize 21-in. tires in the rear, 19-
inchers in front. A Dodge show car, the
R/T, had 17-in. wheels all around. The
biggest tires now are on Corvette, and
they measure 17 in. Besides changing a
car's handling and traction, bigger tires
strongly influence styling.

Cab-Forward Cars

Truckers call them cab-forward jobs
—those highway semis built with the
driver's cab set close to the front bump-
ers. That look is now cropping up in pas-
senger cars, the new Honda Accord and
Eagle Optima concept car we men-
tioned before being two examples.
Chances are yvou'll be seeing many more
ears with this look. Sports-car styling is
a different story. Bome models, espe-
cially those midengine foreign jobs, put

the driver up front like the fastest race
cars. Others, like American musclecars,
still have the long hoodline that inti-
mates big engines, lots of power.

Toronado 4-Door

The old idea of a 4-door Toronado was
recently revived, and now it looks like a
sure thing for 1993, Olds was left out of
GM’s special vehicle plans in the 1980s
while other divisions enjoyed their own
exclusives—Allanté, Corvette, Fiero,
Reatta. It was no secret that, for a long
time, Olds executives wanted a prestige
ear like Seville. The idea was to build a
European-type sedan that would be the
division's flagship, The timing for the
new car shapes up like this. Cadillac will
have a completely redesigned Seville
ready for the 1992 model vear. GM will
grant Cadillac a 1-year exclusive with
that model, then Olds will be permitted
to use the Seville chassis in 1993,

Saturn’s Prices

A Saturn executive confirmed the price
structure that we reported in our Janu-
ary "90 issue. Most of the Saturn models
will fall in the $10,000-812,000 price
range. “It'll be below on some, above on
aothers,” according to the insider. De-
troit observers look for a bare-bones, 4-
door sedan at $9500. Fully equipped
models may be above $13,000. ™
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EREE ... Producis basad on TUF OIL teschnology
I mwhuchmﬁrﬂihﬁﬂuurnqum.ﬂmﬂcihr“l

WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

You've seen the price of new cars.. they
go up every yearl Cars get flimsier ..
prices get higher...it never seems o end.
There are lots of reasons to keep that nice
car of yours on the road as long as pos-
sible.

MNow it's easy to make your engine run
beftar, lagt longer, Just add TUF OIL to
the crankcase. You don't have o shake
the container or add an engine flush. Just
pour it in and drive away.

Your throttle will get siky smooth ...ac-
celeration wil improve. One cuslomer
said his car “takes off ke & scared rabbit!®

TUFOIL works wonders for all known en-
gine olls. It's actually slipperer than
Tefionf. (according to a famous US
goverment laboratory.)

You'll get astonshingly fast stars on
cold momings with both diesels and gas
engines. The Canadian government
tested TUFOIL at it's cold regions lab,
They showed fasler cranking and sig-
nificant fue! savings with TUFQIL

| keap getting telephone calls from
owners of very expensive German
diesals wantling to buy stock in our com-
pary. They say their diesels are ac-
celerating ke nothing they've ever seen
belore One sald he doesn't have to down
ghift army more on an annoying hill in his
area.

Your car can have more power like
that too

What about additives that claim (o be
one time treatments that will last the life of
an engine? Well, I've been following the
scientific literature on lubrication for a very
long time. As far as | know, thare isn't a
shred of scientific evidence for such a
claim. So don't believe itl

USE T_ufﬂf’ ‘

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

TRY ONE 8 OZ BOTTLE OF TUFOIL
FOR 30 DAYS OR 1000 MILES

I you don't notice quleter-smoother
operation,quicker starting snappy ac-
celeration Just send us prool of purchase
with a note describing the year and make
of your car We'll refund your money im-
mediately-

Send for TUFOIL today and prove to
yoursell the amazing increase in your
car's perlormance. Fill in the coupon
today or call TOLL-FREE any time, 24
hours a day

rush my TUFOIL order:

Stay in tune with your car!
Engines |ast longer with TUFOIL., Our
1976- 476 T-Bird is now at 190,000 miles
and purning.

A bunch of cuslomers’ cars have now
passed 250, 000 miles.

Several months ago, a nice man |'d
never seen before walked into my office,
big smile on his face, sat down and =aid,
Would you belleve 340,000 miles on a
Tuloll engine™ He went on to rave about
how well his engine has been running all

these years. | couldn't get a word in
edgewisa.
It made me very proud.

Recently, a truck driver called in with
over 1,000,000 miles on a desal using
TUFCIL - Wow!

A customer from Vermont added 10%
TUFQIL 1o his sticky mechanical trans-
mission, called in and said he couldn't
believe iL..."Shifting is like slicing butter
new!*, he said,

SAAB owners are writing letters praising
TUFOIL in their "NINES"® magazine. They
report spectacular improvements in thesr
engines and transmissions!

Don't forget!  TUFOIL ie the result of
over 15 years of research and develop-
ment. The U.S. government has
awarded us 6 palents so far..80 have
Germany, England, France and Canada.

Mo other Lbrcan! even comes cloge,
One customer put it nicely when he said,
"*You can hear L. you can feel it!*

PS-—-Our loyal customers wrote this ad
for us, it full of their comments |

l-800-922-0075. FF Phanks !

E Fluoramics, Inc. s |

103 Pleasant Avenue

palion order. Values range from $3.88 1o $8.85,
I 3 H ] ONE B oz baottie . . . treat ona car for

ool 1 and handiing) po
So9 HASA Tech Brista for lechnical details, =
1986, 1987 and 1888, O ONE GALLON . .. reat 16 cars for ¢,

18T Fluormics, ne,
PLUION® w gy T g0 600 Al il bl
TEFLOM i reg T ot DuPune

4 mg Tl of Fienemc

$125.00 (plus $6.00 shipping and
handiing.) -
We ship within days!

*ower Ihe single batie price BIG SAVINGS

State Fi

(M., rosidents please add 6% sales txx).
CAMADIAN DISTRIBUTORA: 1-800-363-7753

+ = b Upper Saddle River, N.J. 07458
I O TUFOIL Gun-Coat — Super rust inhibited, smooth action §14.25 (plus $3.50 shipping and
I (] Lkgﬂlﬁi'gﬁmpuium — Low viscosity lor compules l handling). See money back My l:h-:’:;r mwwzy.'mﬁwlwl is Bnciosed:
I 0O TUFOIL Lightning Grease — Easily sheared grease for I QuArsnies. O AmExpress [ MasterCard 01 Viea
instruments [0 TWO 8 oz bottles . . . treat two cars
I O TUFOIL Lubit-B — General purpose, household uul for $25.00 (plus 54.00 shipping S Mo
| lubricant 1 and handling) SAVE $6.00 Exp. Dute
EFAEE brochures .. i
I ] 30 Questions/Answers aboul TUFOIL I O OME Quart bottle . . . treat 4 cars S
: [l "Fun with Superconductors”—we're lsading that field | for $34 85 (plus 84.00 shipping ~ Name
I
|
|
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SCIENCE

BY ABE DANE, Science/Technology Editor

HAT IN THE waorld is
Earth Day? Everyone
you ask will give you a differ-
ent answer. And it's not sur-
prising. The concept is at
heart a broad one. As near as
I can figure, though, it goes
something like this: For one
day everyone wakes up, con-
fronts the reality of our dete-
riorating environment, and
responds like a rational hu-
man being. Then, of course,
we all slide back into the
same old habits that are
gradually making the world
a less habitable place—but
perhaps not all the way back.
The images on this page
symbolize two faces of the
vaguely defined event we call
Earth Day. On the one hand,
it's & grab bag of loosely
organized, grass-roots initia-
tives—demonstrations, re-
eyeling drives, essay con-
tests and the like. On the
other hand, all this boister-
ous activity adds up toa foree
for change at a more meas-
ured and deliberate pace. It
filters up into the institutions
of government and influ-
ences the focus of science,
where there's the chance of a
more lasting impact.
For many, the first Earth
Day, celebrated 20 years ago

this month, reflects the ir-
reverent temper of the time.
The tactics employed in
many parts of the country on
that day bore a close resem-
blanece to those earlier direct-
ed against the Vietnam War
and racial injustice. But the
effects have outlasted the
turbulence of that era.

“The first Earth Day real-
ly did give birth to the envi-
ronmental movement,” says
Chris Desser, executive di-
rector of Earth Day 1990,
one of two major organiza-
tions planning anniversary
events,

Along with awareness of
the deteriorating environ-
ment a5 & national issue came
a host of pioneering efforts to
direct technological and eco-
nomic progress toward ar-
resting the deterioration and
then, perhaps, even revers-
ingit. Nineteen-seventy saw
the establishment of the U.S.
Environmental Protection
Agency and passage of Clean
Air Act amendments that
brought us into the modern
era of antipollution legisla-
tion. Two years later, the
Clean Water Act became
law, followed by the Re-
source Conservation and Re-
covery Act, regulating solid

Earth Day, Then And Now

waste disposal, in 1976. Su-
perfund, meant to provide
for the cleanup of toxic waste
dumps, came in 1980,

Bome of the rules worked
well. Others did not. But the
overall message is that, with
well-crafted and sensible
regulations, it is possible to
spare the environment with-
out giving up the comforts of
a technologically advanced
society. In fact, technology
can be a positive boon to the
environment.

Technology'’s place

It is this realization that pro-
vides the most striking con-
trast between this Earth
Day and the last. For all the
enthusiasm that accompa-
nied the original event, rela-
tively little was known about
the actual state of our bio-
sphere, and what sorts of

measures were needed to |

protect it, There were obvi-
ous problems like trash along
the highways, DDT and mer-
cury poisoning, and choking

has probably done as much to
inform and inspire our inter-
est in the home planet’s wel-
fare as any other agency,
First, it was Apollo 8's stun-
ning photos of the Big Blue
Marble, contrasted with the
bleak lunar surface in the
foreground. Since then, a
flood of satellite data has
brought a deeper and more
detailed understanding of
the intricately interlinked
forces that govern the condi-
tions for life around the
globe.

The Mission to

Planet Earth

The success of these efforts

has inspired NASA to pro-
| pose a new direction for it-

self. Called the Mission to
Planet Earth, it would con-
stitute the largest, most ex-
pensive civilian unmanned
space effort ever undertak-
en. And it would callect

urban smog. But the more K !

subtle and ultimately more B

dangerous disease underly- |l

ing these symptoms was a
complete mystery.

That's changed dramati-
cally. And although original-
ly formed to expand man's
horizons outward, NASA

The 1970 rally was long on en-
thuziazm, If short on sclence.

54
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better informed than the original. Poli-

mittees and organized activities. Sym-
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ment of glaciers and the Earth's crust;
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moisture and temperature of the air at
different altitudes; and a radar altime-
ter for data on ocean currents.
Under the current plan, the 40x15-ft.
polar platforms will be joined by smaller
geosynchronous satellites, which will
provide constant monitoring of specific |
areas of the Earth. Vanguard of the
Mission to Planet Earth will be a series
of small Earth probe satellites perform-
ing speciali missions asearly as 1993.
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When your doctor says you dor't need surgery.

mented and uncertain picture. Nagging
doubts that have stood in the way of de-
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1f the agonizing pain and burning itch of = o
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cisive action on our most pressing envi-
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very likely be resolved early on. |3 doctor, Most likely, your doctor will tell you
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Had a tough week?

How about some liquid refreshment for the
whole family, compliments of the Kq ‘asaki Je

Mate™ watercraft? With 52 jet dpiyve humepuwe-r,
a.Jet Mate Watercraft will take You fishing op
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about one thousand times more data
than all recent U.S. Earth-monitoring
LHTEET TR

As part of a 23-percent increase in
NASA's funding (the largest requested
for any federal ageney), President Bush
has called for $260 million to fund the
program in next year's budget. The
money will go toward the design of the
Earth Observing System (E0S), a
package of 19 instruments to be placed
in & Sun-synchronous orbit aboard a 15-
ton polar platform. Eventually, two
polar platforms, along with similarly or-
hited satellites contributed by the Eu-
ropean Space Agency and Japan, will
form the centerpiece of the 15-year, $15-
$30 billion mission.

Scheduled for launch aboard a Titan 4
in 1997, the first EOS platform will ear-
ry instruments that represent substan-
tial evolutionary advances over those
currently in operation. Likely toreceive
the heaviest use will be the moderate-
resolution imaging spectrometer, which
will survey broad areas in the visible
and infrared wavelengths to check on
how Earth's biology changes with the
seasons. When a closer view is needed,
the high-resolution imaging spectrome-
ter will come into play. Approximately
the size of a small car, it has a 1-meter
telescope powerful enough to pick up
biological changes in small lakes. Other
key EOS instruments include a laser
ranging system that bounces light off
Earth-based reflectors to track move-
ment of glaciers and the Earth’s erust;
an infrared sounder for measuring the
moisture and temperature of the air at
different altitudes; and a radar altime-
ter for data on ocean currents.

Under the current plan, the 40x15-ft.
polar platforms will be joined by smaller
geosynchronous satellites, which will
provide constant monitoring of specific
areas of the Earth. Vanguard of the
Mission to Planet Earth will be a series
of small Earth probe satellites perform-
ing specialized missions as early as 1993.

The result of this exhavstive monitor-
ing should be a great step toward unity
and coherence in what has been a frag-
mented and uncertain picture. Nagging
doubts that have stood in the way of de-
cisive action on our most pressing envi-
ronmental issues—global warming,
ozone depletion, rain forest burning and
the expansion of global deserts—will
very likely be resolved early on.

Meanwhile, back on Earth

In keeping with the broader perspec-
tive afforded by our efforts in space, the
organizers of this year's Earth Day em-
phasize the global seope of the affair.
Where an estimated 20 million Ameri-
cans turned out the first time round,
they now hope to encourage participa-
tion of 200 million people worldwide.
Maore than 100 nations have formed com-
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mittees and organized activities. Sym-
bolically, Earth Day 20 is sponsoring a
joint U.8.-Soviet-Chinese expedition to
climb Mount Everest. Timed to reach
the peak on April 22, its goals include
the removal of garbage left at the sum-
mit by previous elimbers. And Earth
Day 1990 chairman Denis Hayes, who
eoordinated the first Earth Day, will be
concentrating exclusively on interna-
tional activities, leaving the U.8S. to
Desser, his second in command.

Go ahead, make Earth’s day
Allin all, this year's Earth Day will cer-
tainly be slicker, better financed and

better informed than the original. Poli-
ticians, large eorporations and celebri-
ties of all kinds have all been scrambling
for months to assure themselves a
prominent place on the environmental
bandwagon. And that’s all to the good.
But it's also important to remember
that Earth Day will still hinge on a kalei-
doscope of acts by individuals, each ex-
pressing concern in his or her own way.
It took an overwhelming groundswell of
public support to give birth Lo environ-
mentalism 20 years ago. And it will take
nothing less to propel the idea into ma-
turity as the 20th century draws to a
close. ™

Preparation H.
When your doctor says you don’t need surgery.

If the ac?c:nlzmg pain and burnin
hemarrhoi

relief of pain and itch.

itch of
s makes you feel you might need
surgery, the very first thing you should do is see
a doctor, Most likely, your doctor will tell you 4
that your problem is not that serious and a simple
regimen of care can alleviate the problem.
Thousands of doctors distribute this hemorrhoidal care guide
from the makers of Preparation H. It advises a fiber-rich diet,
regular exercise, and, for flare-ups, Preparation H to help shrink
the swelling of hemorrhoidal tissues and often provide tempaorary

al

Don't suffer the pain of hemorrholds or the anxiety of surgery.

Consult your doctor today,

& THAY Whitehall Laboratorims, Ing
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AUTOMOBILES

One man'’s vision of
future transportation.
BY MICHAEL LAMM,

Cuntrihuhng Editor
PM Phatos By Ron Hussey

WISS industrial designer

Luigi Colani wants to make a

point—that there are many

more ways to configure a car
than are now being addressed.

He's saying we needn't all drive
Bimmers and Blazers, Or even
Sprints and Escorts. There are times
and places when pedal power will do.
And other times when one or two
small, fuel-efficient engines in ex-
tremely lightweight motor vehicles
make a lot of sense. Commuters, for
example, have no business marshal-
l'u:lg 1{0-plus horses in 2 tons of steel
and plastic just to carry one person
from congestion to gridlock.

“The world needs a better system
of transportation,” says Colani. “In
America and Europe, cars absorb the
pressure from the unavailability of
good publie transportation and the
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UTAH 5

lack of high-speed trains. Airplanes
are fine for long-distance travel, but
they do nothing for local traffic. If we
continue to rely so heavily on automo-
hiles, we need new categories of cars
—new types.”

To call attention to his point, Colani
has designed and built 13 vehicles of
various shapes, sizes and power
configurations. Late last year, he
brought 12 of them tothe 1J. 2. ona na-
tionwide tour that culminated at the
Bonneville Salt Flats in Utah. At
Bonneville, he attempted to set speed
and fuel-economy records with some
of his ereations. Unfortunately, he set
no records, but he did make points.

Colani believes in organic shapes
and minimal body configurations. He
named his vehicles Utah 1 through
Utah 13. Utahs 1 through 4 are higghi
speed bicycles, engineered and built

by Colani's assistant, Sebastian Kum-

vl ) b

mer. Tour-de-France bicyele racer
Kummer has considerable experience
with human-powered conveyances.
He and Colani believe that, in some
instances, small hfhrid vehicles using
pedals plus small auxiliary engines
are the way to go. For short hops to
the mall, or if the office isn't too far
from home, such hybrids make pleas-
ant, practical commuters.

Utah 2 is one such vehicle config-
ured for two people. It has, in addition
to twin sets of pedals, an air-cooled,
30-ec Fichtel & Sachs 2-stroke 1-lung-
er rated at 2.5 hp. The rear-mounted
engine can be rope-started quickly to
augment muscle power on inclines or
for acceleration away from stops,

Kummer and [ tried Utah 2 togeth-
er. After pedaling over the salt for 10
minutes or so, we decided to erank up

&7



UTAH M

the engine, 1L started on the first pull
undl engaged easily through a centrif-
ugal eluteh, When running, it made
pedaling comfvrtable and almost ef-
fortless. It's a fun little cur to drive,
plus it provides good exercise.

Another interesting concept vehi-
eleis the Utah 6, which uses asym-
metrical body styling, 1t shows that
vars don't have to look the same side
to side. The Utah 6 i a midengined 2-
seater sport eoupe that uses a VW
Ribbit engine mounted amidship,

The most fascinating engine in Co-
lani's Bonneville collection was the
Lilliputian 47-ce quad-cam V8in Utah
d. Your read that corvectly: The engine
really does displace a mere 47 cc. De-
sigmed and built by & Swiss nuachinis
named Schlimmer, the water-cooled
VA lies transversely at Lthe tail of the
streamlined hicyele and provides ar
ditional puwer to Lhe rider, who Les
faee forward and on his belly.

Cilani has some far-out ideas about

GH

commercial vehieles as well as cars,
His Mereedes-based truck tractor,
UTtwh 12, with its insect-like cab, gets
downforce at higher speeds. The 3-
bladed wiper in the center of the
windshield bubble rotates via a mo-
tor-driven fexshaft, Utah 12 didn't
get any records bot, thanks to good
acerodynamics and the very small
space between cab and trailer, it did
average 8.9 miles per gallon on the
st and mustered a top speed of 91.4
mph, not bad for an 18-wheeler,
Other members of the Colani trav-
eling road and salt show include: Utah
I {not shown}—a 17.6G-pound aerody-
namic bievele, Utah 3—a streamlined
bicyele that the Swiss designer hopes
will pedal past the current class speed
record of 6502 mph., Utah 5154 2-wheel
motorbike that will shoot for the 80-ce
record. Utah 7, with its 50-ce engine,
has the lowest drag coefficient (O
0. 18) ever recorded for a 4-place vehi-
cle. LTtah 815 a swoopy 2-seater witha

BMW K-100 turbocharged 150-hp en-
gine. Utah 9 is the electric vehicle of
the group and i built on a Citroén
20V chassis, Utah 1015 a record seek-
er, hoping to run over 176 mph with
ita Honda 500-cc racing engine. Utah
11 is designed strietly for speed and
acceleration tests on the salt, and
with its turbocharged and nitrous-in-
jected L300-ce engine, is obyiously not
{ur the faint of heart,

One caution that Colani recogmizes
is that, except for the truck, none of
hiz vehicles meetz federal safety amd
pollution standards. He acknowl-
edges that it's easier to build concept
vichieles than salable ones.

In the future, Colani plans to chal-
lenge other visionaries worldwide
and extends an open invitation to join
him for what he calls Automorrow 90,
anevent that, next October, will show
more of his brainchildren, plus those
from others who have designed and
built alternative vehicles, ™
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COMPARISON TEST

Two-up personal watercraft have come of age.
We try six of the hottest new wavebusters.

BY JIM YOUNGS. PM Photos by Rich Cox
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AVERUNNER LX

'BOMBARDIER
SEA-DOO Si

T'S EARLY MORNING, there’s
l glass-smooth water and you've

got a responsive water scooter at
rour command. You launch. Your
tvest girl climbs on back and you blast
off for an adventure unmatched by
any other vehicle. You carve tight
turns and shred rolling swells, then
creep into shallows to tour hidden
worlds where few boats can go.

This is 2-up personal watercraft
(PWC) riding at its best. It's the kind
of freedom and complete assault on
the senses found only in personal-
sized sport vehicles.

Our last PWC comparison test ran
lesg than two years ago (see “New-
Wave Watercraft,” page 79, Sept.
'88), but the booming sport has come a
long way since then and new models
are appearing with impressive fre-
gquency. This vear's PWU shootout, at
SoCal's Lake Perris, was designed to
determine the best from a distin-
guished group of vehicles. The results
were close, and any one of these scoot-
ers would be a worthy personal
choice. Here's what we found.

Sea-Doo Si

King of the hill for 1990 is the Sea-Doo .

5i (stainless impeller). Because of its
penchant for power, the Si captured
top rankings in every measurable per-
formance evaluation, most of them by
wide margins, It also led the pack in
fit and finish and fun factor, whichis a
subjective combination of ease of uze,
stability with two riders, handling
and responsiveness,

The 580-cc Rotax engine of the Si
and the original Sea-Doo tested in
1988 (which also emerged as a com-
parison-test winner) are basically the
same. But as many as 200 modifica-
tions to the earlier model were
made, so the Si qualifies as new,

The 8i is only one of two vehicles
in the fleet with oil injection, which
eliminates the need to mix a pas-oil
cocktail (the other is the Kawasaki
TS). Other elements we like are a
huge B.72-gallon fuel tank, for long-
range cruising, and easy-to-reach
storage bin in front of the handlebars,

About the only criticism we had is
the size of the engine compartment,
which is & bit tight for aceess, and the
short neoprene pads at the back of the
footwells (for comfort when reboard-
ing), which should be longer.

The truth is that we had a difficult
time trying to find shortcomings in
the top-performing Sea-Doo Si. Isn't
this the definition of a champ?

Yamaha
WaveRunner LX

The original Yamaha Wave Runner
opened up the world of FWCs to thou-
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MAKING WAVES

ULTRANAUTICS
SEAFLASH
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, JETSKITS

KAWASAKI

WETIET
SPORT N

OVERALL RANKING: PRICE ENGINE: ENGINE JET PUMP LEMGTH/BEAM FUEL CAPACITY
MANUFACTURER MODEL AS TESTED DISPLACEMENT HORSEPOWE THRUST HEIGHT WEIGHT RESERVE
1. Bombardier Sea-Doo 5i $4829 Fotaw 580 oo 55 hp @ 6500 rpm 520 tha 9671415 .72 gal 2 18gal
1 Aue Be s Mostagne, Valcoan. Quebes, Carada JOE 200 35 271365 s
m!ﬂ-dl Yamaha WaveRunner LX $4725 Yamaha B33 co 42 hp (& 5500 rpm 385 |bs [ g g 5 Bgal. 1 DEgal
Kalelia Ave., Cypress. CA 90630 347 aTalbs
tied) Weotjet S rl 1] £4305 Brut 432 oo 45 b (8 6750 rpm 340 Ibs T0B 44" Ggal 5
21 ll.hll!'ll.l\'! pl:l MM 56382 3977357 Ibs - gal
4. KawasakiJet Ski T5 54649 Kawasaki B35 oo 52 hp (0 BGO0O rpmi 415 Ibs 109 4742 1° 6.3gal"1.1gal
3950 Jeronimo Rd. Irvime, CAS2T18 038.27/463 e
4. Ultranautics Seaflash s4805 Suzuki/T88 o 60 hyp (& 6000 rpm 450 [bs 108" /44" Ggal 3 gal
E20W. Hugnems Rd., Denard, CA 93033 45450 ths
5. Wildcat §3605 Cuyuna/428ce 45 hp (@ G750 rpm 340 Ibs 967140 25° 5 5p0al /1.5 gal
10621 N. endall, Swite 206, Miami, FL 313178 26,5200 Ibs
Nltr}eeﬂ and I:l'l'lll'g dala are resul of AWEraging 1our 125 runs. Accslsralon Soores are bima i (ke io run 200 0. irom dead -an

virtually struggle-free. For 1990,
Yamaha transformed the relatively
tame WaveRunner into a hot chal-
lenger by beefing it up with a big 633-
cc engine. The result is a new LX
model that's a solid competitor in ev-
ery test category and a close second
overall (tied with Wetjet Sport I1).
The LX has an adjustable ride plate
at the stern, which can modify the
planing surface to accommodate one
or two riders. Other outstanding fea-
tures are convenient seat handles for
the passenger, copious storage, stout
wraparound bumper and superb en-
gine aceess due toa wide cowling. Up-
holstery and trim are well finished,
and the glass work is flawless.
Handling the LX is much im-
proved, thanks to the adjustable ride
plate. Throttle responsiveness is also

KAWASAKI
JET SKITS

&

excellent in all rpm ranges.

Like the Sea-Doo, we'd prefera
longer pad in the footwell. A larger
fuel tank would also be a plus. And, no
doubt, many riders would appreciate
hassle-free fuel injection.

WaveRunner set the pace for sit-
down PWCs and the LX has all the
game fun attributes. The big differ-
ence in the exciting LX is that it's
quicker and more challenging.

Wetjet Sport li

The sleeper of the fleet is the Ameri-
can-made Wetjet Sport 11, which
nipped at the transom of the speedy
Sea-Doo in all perﬁ:rnnance rankings.

In fact, the Sport 11's marks in all cat-
egories were high enough to earn it a
surprising second-place tie with the

Yamaha LX.

We tried everything we could think
of to get the Sport 11 to misbehave at
speed, but it wouldn't cooperate.
Handling on the performance course
(ranked second) was outstanding.
Also, it was the driest of the top three
performance machines.

The Sport II is unique because of
its butterfly-style steering wheel,
Throttle is controlled by a trigger on
the right grip. Steering is quick and
precise and the feel, with elbows
tucked tight to the body, is distinetly
different from the other craft. The
test team split on whether the butter-
fly wheel was an effective alternative
to standard handlebars.

Among many superb design fea-
tures is the front cowling and dash,
which lifts up as a single unit with the
aid of a gas strut to provide the fleet's
best engine access. Equally impres-
sive is the solid hull, which has an in-
nerliner and injected foam.

Again, the test team would prefer

gadding in the footwells, and the
sport 11 would benefit from a grab
handle for the tandem rider. But,
these are small nits to pick in a dark-
horse model that stacks up surpris-
ingly well against the big-names.

Kawasaki Jet Ski TS

Kawasaki and performance have been
synonymous sinee the beginning of
PWCs. Now the T8 (Tandem Sport)
has arrived, and it's destined to be in
the forefront of PWC touring, which
many believe to be the future of the
sport. Despite sacrificing some per-
formance for fleet-leading stability,
the T3 was still quick enough to vie
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BOMBARDIER
SEA-DOO Si

YAMAHA
WAVERUNNER LX 5,}

WILDCAT

AAMKIRGTOP RAMKINGTOP  RANKIMG/ACCELERA- RANKIMG/ACCELERA- RANKING PERFORM- RAMKINGSTARILITY FRANNING AANKING
SPEED S0L0  SPEED DOUBLE TION SO0LD TION DOUBLE ANCE COURSE SOLO DOUBLE FIT & FINISH FUN FACTOR
13862mph 135 75mph 13,82 sec 14,47 sec 113 Gsec 4 {ted) Mod-V il 'In[HldILSu t woaar: 1 (ted) Easy fo use
abit ippy manship throughou and & Screamer
336.5 mph 4733.55 mph €437 sec ¥5.17sec 11T LB sec 3'Bes of spor 1 {lhed) Basi dressed 1 (Hed) Neaw L
machines of fieal s euciiemant
237 5mph 234.5mph 14 2sec b5 77 sec 215.7sec dfedySacond per- 3 (lled) Subdued graph- 1 (Bed) Dandormsae is
RO MEkEs g dfference ica, no fooipads & 0P perlormar
G33gamph  B32 75 mph 14 T3 sec 26,00 sac 6/16.99 sac 1 Ulirastabia m 1 (e} Big seat, YLeadar among
all eonditions padded ioobwalls lounng mschines
S53412mph  §33.43mph B4 41 s L5 3 soc 1791 sac 2 Flock sokd ospe- My lenlunes S'Maora nimbio
clally rebaanding gL by ot than it looks
4350 mph 333 6 mph 54,37 sac §'5.76 soc §/18.34 sec 5/ Barst suibed for A (ed) Excolen glass 4/ Requires mus-
500 thrilks waork and graphics cle and wel sust

Perormance course i Ya-mila run with hard right, hard el and 1807 lums.

with the leaders in acceleration.

The ergonomics of the TS are aimed
at comfort, dryness and accommodat-
ing the extra bulk of tandem riding.
The tall seat, for example, handles
two adults with plenty of room left
over. Footwells are fully padded. In
the unlikely event that riders fall off,
there are handles and a rail at the rear
to facilitate reboarding.

Ewven though the hull maneuvers on
the tame side, throttle response is
crisp, thanks to the torquey 635-cc en-
gine. Two storage compartments, one
ahead of the handlebars and one in
front, are large and well placed. Ac-
cess to the engine is excellent, since
the whole seat is removable.

Although the TS finished third
overall, it iz clearly the performance
winner among true touring vehicles.

Ultranautics Seaflash
Some called it the Winnebago of
PWCs until they climbed aboard and
felt the nimble performance of the
ultrastable Seaflash. Although it
appears somewhat chunky, it's actu-
ally lighter than the Kawasaki TS,

Seaflash has a high center of
gravity and the big, boat-like hull
handles chop like an offshore rig. [t's
easily the driest craft in the fleet,

Interestingly, Seaflash is the only
2-up scooter with Forward, Neutral
and Reverse gears, which gives it an
edge in slow-speed maneuvers, An-
other novel feature is a spring-loaded
step that makes reboarding easy. Big
fuel tank is a plus.

Two areas we'd like to see im-
proved are engine access—the huge
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T98-cc Suzuki sits low and tight be-
neath the seat—and battery access,
which requires removal of an onder-
geat storage tray.

Tandem touring is the hot new area
for PWCs, and no eraft accommodates
two riders better than the Seaflash.

Wildcat

Though the Wildeat is billed as a 2-up
scooter and, with a skilled driver, it
can handle two riders, in our opinion,
it's more suited to solo thrills. In faet,
the economical Wildeat is the hunker-
down café racer of the group. Even
the raspy, full-throated growl of the
Wildeat’s 428-cc Cuyuna engine gives
away its call-of-the-wild nature.

The Wildeat is the amallest vehicle
in our fleet, but its distinctive pickle-
fork design gives it a sleek, menacing

&
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SPORT I

look of performance. We've ridden
other low-seat, 3-point, hydrolike
craft before and the Wildeat's seating
is better than most, but it still re-
quires the rider to bend his legs back
and forces his knees to contact non-
skid fiberglass in the footwell,

It's necessary to use body English
and muscle through each turn with
the responsive Wildeat, and when you
do, curtains of spray fly with each ma-
neuver. But that's all part of the fun of
driving this snarling, body-hugging
sport machine,

All vehicles showeased in our test
are winners in their own right. The
differences in fit and finish were like
sialitting hairs. F'unfactor was equally
close. PWCs have come a long way in
the past few years and these six have
come farther than mest. ™

ULTRANAUTICS
SEAFLASH
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Detroit’s new models roll when ready.

BY JIM DUNNE, Detroit Editor
l N YEARS PAST, eager car buy-

ers waited until September to get

alook at Detroit’s new models. As
regularly as back-to-school shopping,
car showrooms shed their year-old
displays, brightened up with new ex-
hibits, traded in old dpnce lists, It was
the time of year, and the only time, to
eye Motown's newest creations.

But that was then. This is now.
Pressured by intense competition
from abroad, Chrysler, Ford and GM
are cranking out new wheels on an as-
soon-as-ready schedule. No waiting.

4

This year, the trend to release-when-
ready is accelerating. The number of
half-year models, recently released
for public viewing at the Detroit Auto
Show, is the largest ever. And that
trend is expected to continue in the
future.

While the 1990s are still fresh in
buyers' minds, a whole fleet of 1990'%
and 1991 cars are in the delivery pipe-
line. You'll see them appearing in
showrooms through this spring and
into the summer, well ahead of the
traditional fall intro season.

Here's how the 1990%: and early re-
lease 1991s shape up in detail.

L | i - i
Bt T Tl T
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Ford

How do you replace the best-selling
car in the entire world? That's the di-
lemma facing Ford with its Escort.
Escort is all new for 1991, Under-
neath the skin is a new chassis that
stretches the wheelbaze 4 in. to 98.4
in. The floorpan is a duplicate of that
used by Mazda's 323, but other fea-
tures are all Ford in concept. They
include front and rear (independent)
suspensions, 13-in. wheels on base
models, semiflush side glass, lower
wraparound instrument panel, 5-
speed manual standard transmission,
and a 1.9-liter 4-cylinder engine. The
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CHEVROLET
CAPRICE CLASSIC

three carr

~door sedan and station wag-
on—are all about 3 in. longer, in tune
with todav's market swing to larger

Lven so, Escort is still consid-
5 4 g " g

the four of earlier Escorts,
Escort's GT coupe is loaded with
equipment designed to appeal
ir buyers, Underhood iz a
, 16-valve ohe Four that is
rated 127 horsepower, 39 more than
the 1.9-liter standard engine. Back-
ing up the single-overhead-cam en-
gine is the same 4-speed automatic
transmission or 5-speed manual trans
that's available in other Escorts. The
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GT has an offset grille opening for
better engine breathing, 15-in. styled
aluminum wheels, and fat tires for

much-improved handling. An all- | &

business analog instrument cluster

includes a tachometer, speedo and §

gauges for fuel and engine tempera-
ture.
Mercury's Tracer, an Escort twin,

is also new for 1990%%, While dimen- |

sions and drivetrain details are identi-
cal to those of the Ford subcompact,
Tracer comes only in 4-door hateh-
back and station wagon styles.

Ford joins the sport/utility boom
with its all-new 2- and 4-door Explor-
er. New styling, longer wheelbase,
wider body, more interior room and a
huskier engine are Explorer features
that make you forget the Broneo 11
forever.

Under the hood, Ford has added
more sizzle with a 4. 0-liter V6 engine,
replacing the 2.9-liter V6 as the L%
ﬁcwerplant. The mill eranks out 15

orsepower and 220 lb.-ft. of torque
compared to the rather wimpy 140
horsepower and 170 1b.-ft. of torque of
its predecessor. A 5-speed manual
transmission is standard, and a 4-
speed automatic is an extra cost op-
tion. Rear antilock brakes are stand-
ard on all Explorers.

General Motors

Chevrolet's 1991 Caprice marks the
first big change in the full-size sedan
in 14 vears. Although the big Chevy's
styling was freshened up in 1881, the
flagship has a sleeker appearance, is
slightly larger overall and has more
hip and shoulder room inside.

Caprice is still a big car, offering
dimensions greater than almost any of
the full-size import sedans. While
wheelbase is the same as 1990's 116
in., and front and rear tread are iden-
tical, the caris over aninch longer and
almost 2 in. wider.

Sleek body styling, especially in the
angle of the windshield, brought ma-
jor changes beneath the skin of the
car. The air-conditioning system is no
longer under the hood, but housed in-
gide the passenger compartment un-
der the instrument panel. Windshield
wipers are no longer hidden under the
hood, but exposed atop the glass, The
low hood line allowed Chevy design-
ers to attach the grille to the hood, a
boon to mechanics who have to work
on the eoolant radiator.

Underneath the skin, chassis de-
tails are similar to Caprices of old.
The tried-and-true 5.0-liter small-
block VB engine with 4-speed auto-
matic transmission delivers 17 mpg

b6

city and 26 mpg highway, according to
the EPA.

The Caprice also continues with
rear-wheel drive and separate frame
and body construction. Added fea-
tures for the new car include antilock
brakes and a driver’s airbag.

Inside, reduced wind noise results
from the new flush glass in front and
sides and from careful placement of
the side-view mirrors, according to
Chevrolet, Doors swing wider for eas-
ier entry and exit, Chevy designers
may have dragged their heels in re-
placing the aging design of the 1977-
1980 Caprice, but they did make the
most of the opportunity,

GM's long-awaited addition of a 4-
door to the Chevy S-10 Blazer and
GMC Truck 5-15 Jimmy lines will ap-
pear in showrooms this spring. Olds-
maobile, in a surprise move, will also
offer a similar 4-door sport/utility
truck, the Bravada.

The new d-door sport/utilities will
have a 107-in. wheelbase, a stretch of
6% in. over the 2-door version. This
added room helps rear-seat pussen-
gers with additional knee room and
with 15 in. more hip room in the 4-
door, a benefit resulting partly from
the reloeation of the rear wheelwells
to a point behind the rear seat, Cargo
space is increased by 25 percent, The
overall length of the 4-door Blazer/

FORD ESCORT LX

Jimmy/Bravada is 176.8 in.—6% in,
longer overall than the 2-door models.

Standard equipment on all S-10
Blazers, 5-15. Jimmys and Bravadas
includes a 160-horsepower 4,.3-liter
V6 engine and 4-wheel antilock
brakes. Special on the Bravada will be
a full-time all-wheel drive, air condi-
tioning, 15-in. cast-aluminum wheels
and available leather interior. When
it goes on sale in the fall, the Bravada
will elearly be aiming directly at the
Jeep Cherokee Limited market.

Camaro and Firebird both get a
faeelift for "91, and you'll see them in
showrooms this spring, While drive-
lines, chassis and bagic shapes of the
body are unchanged, there is news for
the F-bodies.

A 728 model replaces the IROC-Z
ag the top model for 1991 Camaros,
Special hood domes and an aerostyled
rear spoiler that stieks up inches
above the hateh door are obvious styl-
ing cues, Filling the wheelwells are
16-in. alloy rollers mounting huge
245/50R 16 tires, while revised rocker
panels conform to rear-wheel open-
ings,

Two convertibles, one for Beretia
the other for Geo Metro, round out
Chevy's 1990-91 model changes. Ber-
etta has what Chevy calls a targa bar
that keeps the body sides in position

{ Please twrn lo poge 125}
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Packed with technology, Deep Flight |above | will blaze trails for more

conservative, twin-pliot Ocean Everest craft (oppaosite]. Shared innovations

include exoskeletons containing Jettisonable people pods and high-speed
hydrodynamic maneuverability, provided by aft control surfaces.

e POPULAR MECHANICS » APRIL | 950



-'N!ﬂ Swili&- l]LL*d]’:Iu;.!l .l;Jhul Lu.qu&m Pie-
v Ilj‘ntﬂ:edi,n a Hl-ton steel cocoon, looking
first time at the bottom of the world. Afteradis
plunge, the Navy's bathyscaphe Trieste Lnunh&*tl
t the base of Marianas Trench, 25,520 fi. below
fic, then began a 3-hour ascent to the surface,
day, January 23, 1960, no one’s been back,
there's talk of send.mg submariners to the
ﬂnl}"t‘.hla time they're not going tosink to
‘re going to fly.
: eady cut a maverick reputation in the
OCeRn mgmeaﬁnﬂ waorld is building what he calls the
world’s first underwater aircraft. As early as this fall,
Deep Flight I and IT will wing their way through the
depths as technology demonstrators for a future
Trench-diving eraft. Graham Hawkes, the craft's de-
signer, likens Deep Flight's departure from normal sub
design to the difference between airplanes, which use
aerodynamie lift to soar, and balloons, which use buoy-
ancy and ballast to rise and fall.

“Think of them like NASA's experimental planes,
like an X-1 or an X-15," he says, “in which they'd take
aspects of flying and push them as far as possible.” And
Hawkes and his wife, marine biologist Sylvia Earle,
will be the Chuck Yeagers of the seas, the first to pilot
the twin Deep Flight subs.

But unlike a federally funded X-plane, Deep Flight is
coming to life at night, on a shoestring budget, in the
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hands of Hawkes and a erew of nine volunteers, They
gather afterw orking hours at the San Leandro, C alifor-
nia, headquarters of Deep Ocean Engineering, Inc., a
company cofounded by Hawkes and Earle in 1982, The
cavernous sabsea-robot manufacturing plant is littered
with half-built remotely operated vehicles, fiberglass
mandrels and machine tools.

Overseeing the work is Hawkes, an owlish 40-year-
old Briton known best for his Deep Rover (see “Con-
guering Our Deepest Frontiers,” page 86, Jan. '85), the
bubble-shaped submersible, in which Earle and
Hawkes set solo div ing recoris of 3000 ft. three vears
ago. A decade in the San Franviseo Bay area has tem-
pered Hawkes' accent, but honed his drive to be differ-
ent. “Part of this project is simply mischief, you see," he
atlmits, “There’s been 2o little innovation in the field, so
little erozs-fertilization between military and commer-
cial submersibles, We're tryving to stir things up.”

In fact, he's throwing every innovation he can into
Deep Flight. Each craft fairly bristles with technology.
To strengthen the flight analogy, for example, Hawkes
has plucked components from aireraft, such as an F-16's
force input joystick, fly-by-wire electronics, a para-
chute-style restraint harness and low-weight, high-
strength composite materials.

Barrel rolls with the whales
But the outsized rear control surfaces are what makes
Deep Flight take off from conventional sub design. Jet-

|




DEEP FLIGHT

tisoning the concept of variable bal-
last for depth control, Hawkes is
building Deep Flight to dive and as-
cend hydrodynamically like a sound-
ing dolphin, the control surfaces
determining pitch. The mid-hull
wings are cambered like upside-down
airfoils to provide a reverse lift. Since
the sub is positively buoyant, it will
enter an unpowered glide to the sur-
face if propulsion fails.

What's more, the eraft will
piteh and roll through 3607,
“Hydrobatic” is a favorite
Hawkes coinage—another of
his pet phrases is “doing bar-
rel rolls with the whales at
4000 fr.”

The pilot will lie in a pres-
sure-resistant people pod, a
thick fiberglass tube with a
transparent acrylic viewpaort
on one end. Nylon straps
gsecure the pod to its exo-
skeleton, a free-flooding
framework equipped with |
wings, propulsion, control
surfaces and batteries. Exo-
skeletons will interchange, like suits
of armor. Some will be built for
speedy search and survey missions,
others outfitted with sensory-feed-
baek manipulators for detailed recov-
ery work. I sea-floor detritus snares
the exoskeleton, the pod can eject and
float free.

The exoskeletons now under con-
struction each house two thrusters
that can push the eraft along in 15-
knot bursts. Underwater eruise
speed will be a brisk 12 knots, and
maximum dive and ascend speed a
heady 600 ft. per minute.

Behind this subsurface muscle are
twin pods of powerful aluminum-oxy-
gen batteries, Scaled up from units
that power emergency-buoy beacons,
the batteries are simply rows of alu-
minum plates that touch off a strong
current when doused in seawater.
The AlOx pods, which can’t be re-
charged, are detachable and won't be
used for training and short trips. On-
board reusable lead-acid gel batteries
back up and buffer the Al0x power.

Also a factor in Deep Flight's nim-
bleness is lean construction. Fiber-
glass, impregnated with syntactic
foam in the pilot's pod, has replaced
metal for all structural components,
and results in a sub weighing only 14
tons.

Preparing for launch

Deep Flight's light weight will free it
{rom the need for a dedicated mother
ship, and it can even deploy via heli-
copter. Preparation will be a simple
routine. The acrylic dome will be
rolled out on its internal track assem-
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bly, pilot will crawl in backward, and
the dome racked back into place and
sealed with a rubber O-ring. Then,
the shipboard erew will test the hull's
integrity by dropping pod pressure to

'.“r, of an almm-:!p ere. Lying prone as
Deep Flight fies the deep, the pilot .
will grasp the joystick with one hand,
while the other holds a secondary grip
with eamera and light switches, Once

Hawies models his partly assembiled
creation (top). The craft s being assembled
by an all-volunteer crew. two of whom are
shown above with Hawkes.

on a suitable course, the pilot can put
the craft on autopilot while he attends
to mstrumentation, or just enjoys the
view.

Voyage to the bottom
nfi‘!ugm

Should Deep Flight live up to its
name, many of its features will be in-
herited by Ocean Everest, a dual-pod,
bottom-diving eraft that remains on
the drawing board. Ocean Everest
will be more conservative in design
because, unlike Deep Flight, it must
be insurable and ABS-certified, so
that Hawkes ean sell production mod-
els to the U.S. Navy and research
organizations,

P PTG B BRLCE ERHOP

Ocean Everest will meld Deep
Flight's innovations with more tradi-
tional sub features. Although the
large rear control surfaces will re-
main, vertical thrusters will be add-
ed, allowing the craft to hover in
place, The acrylic domes—cast from
transparent ceramic—will be hemi-
spherical to better distribute water
pressure. Perhaps the only break-
through on Ocean Everest
will be the pods’ thick-wall
graphite-composite materi-
al, which is capable of rebuff-
ing nearly 30,000 psi, giving
a 2:1 safety factor at full
ocean depth.

The resulting unlimited
depth capability, along with
its 12-knot speed, will put
Ocean Everest at the pinna-
cle of submersible design
—and in great demand.
Right now oceanographers
have a scant handful of deep-
diving submersibles. None
ﬁi.‘r deeper than about 20,000

., and all are hampered by
gluggish subsurface speeds and the
need for a dedicated mother ship,

“The tools we have,” says Grant
Gross, director of the National Sei-
ence Foundation's ocean sciences di-
vision, “are functionally underwater
elevators. Something like Deep
Flight would open up avenues that we
simply have not had."”

Even as shallow as 4000 ft., Gross
explains, %-knot craft like Woods
Hole's Alvin eannot keep up with the
organisms under investigation.
“Squid, whales, tuna, mackerel—just
about anything can outswim a sub-
mersible,” agrees Earle.

At greater depths, Gross says, the
ability to survey much broader areas
reprezents “an order of magnitude
improvement in technology.” Ocean
Everest would open up detailed inves-
Liﬁaliﬂn of depths below 12,000 ft.,
whieh account for about 40 percent of
the ocean's total volume. Even below
20,000 ft. lie areas, all unexplored,
adding up to the size of the United
States, “We should be thinking about
setting aside areas of the oecean for
various levels of protection,” says
Earle. “One thing we can do with a
high-speed craft like Deep Flight is to
scout and make Imnw]ecfgeahle deci-
sions about protection.™

But beyvond conservation missions,
Earle agrees with Hawkes that the
“sheer joy of Deep Flight” will make
the project worthwhile. “Tobe able to
go swiftly through water in a vehicle
that’s more like a suit of clothes,” says
Earle, “will give a diver a new, inti-
mate kind of relationship with the
ocean,” M
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MODEL AVIATION

FLIGHTS OF
FANTASY

3
Giant, kit-built, radio-controlled planes blast 4
higher and faster than ever before.

BY JOSEPH TRUINI
PM Photos by Don Poggensee
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Here's a mode! of one of

) HOOSH! I turned just in time to
Wmt::h gight of a red, white and blue

the most famous fighter
planes in history—the bullet streaking past at 125 mph.
P-40. "‘:;’!'mh:d'“" As it swept across the horizon and headed back to-

ward us, | recognized it as an F-16 jet fighter. With the
throttle wide open, Jack, the pilot, suddenly pulled up and
rocketed the F'-16 straight up into the bright, blue sky. The
jet, climbing and spiraling simultaneously, eontinued to ascend
untilit nearly disappeared.
As 1 stared skyward, past the high midday sun, the jet's ascent
slowed little by little until finally, it seemed to stop—frozen in midair at
1000 ft. Then, Jack killed the engine and the aircraft tumbled silently
from the sky. Falling, drifting and playing off the wind, the jet
somersaulted toward the ground. At around 600 ft., I listened for the roar of
the engine. There was only silence. At 400 ft., the only sound was the wind trying

torip off the wings as the nosedive gained speed. Asthe jet plummeted to within 200
ft., I thought aloud: “Pull up, Jack!” Then, as the ground rushed up to meet the F-16,
the engine roared and Jack skillfully guided the jet skyward once again. [t had cleared
the ground by no more than 15 ft.

a 7-ft. wingspan.

£

A '-scale C-47 Skytrain Is walked out of hangar with a load of tiny  Pitts Special s ready to taxi out to the runway. The '-scale aerobatic
paratroopers. This glant, custom-made model hasa 19-ft. wingspan.  biplane model has a 68-In. wingspan and 1400 sq. In. of wing area.
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P LLLETRATION By FRE D WaDLFF

FLIGHTS OF FANTASY

I looked over at Jack, who
was standing a few feet away
with the radio transmitter,
and he flashed me a mischie-
vous smile that only old pilots
possess, It was at that mo-
ment that I realized radio-
controlled airplanes had
come a long way from the
stick-and-tissue models that
I recalled from boyhood.

Jack's F-16 Fighting Fal-
con is a radio-controlled,
large-scale replica of the pop-
ular jet fighter that General

Diynarnics developed for the
.S, Air Force. Manufac-
tured by Byron Originals,

ft. wingspan. And, it's powered by a
ducted fanjet engine. While it isn't a
true jet engine, it's close. (We'll have
more on ducted fan engines later.)

A case for kits

The first question may be, why are ra-
dio-controlled (R/C) aircraft kits so
popular? To a certain extent it has to
do with the satisfaction and sense of
accomplishment that comes from
building a flying machine. Although
we've become jaded with the ineredi
ble advancements in aviation over the
past 30 years or so, remember that
Orville and Wilbur's fun-fly at Kitty-
hawk was only 87 years ago. Flying,
even model flying, ties us to this by-
gone era of American ingenuity and
pioneer spirit at its best.

However, the real magic, the true
attraction for millions of model avia-
tors, is that these amazing models
give the freedom of flight to those who
would otherwise be grounded. And

the jet comes in kit form and meas- |
ures over 6 ft. from tip to tail witha4- |

A not-quite-light landing left this buzzard
with a busted beak. Nate broken propeller.

while it's true that many sport avia-
tors are professional pilots, most

modelers are not earning their living
in the air. Many are veterans whose

flying—not their love of flying—end-
ed with their tour of duty. And,
there's a growing number of

modelmaking enthusiasts

F-16 FIGHTING FALCON
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that have never piloted a
plane. Maybe they've never
even seen a cockpit, But,
their love of flying is as true
and strong as Chuck
Yeager's and model aireraft
provides a way for them to
experience the thrill of flying
safely.

Today's modelmaker has a
wide range of R/C aircraft
kits from which to choose
(see the list of kit manufac-
turers and suppliers at the
end of this story). There are

-2 e et kits of popular civiian air-
Corsair is held back awalting rumway clearance. Note the famous
bent-wing design. Warbird modeis are the most popular aircraft kits, Craft such as Piper Cub and

Beecheraft. You can build an

| old biplane, aerobatic barnstormer or

modern jet fighter. There are even
gliders, helicopters, blimps and am-

phibian planes that take off from wa-

ter. Some of the most po ula.r lut.s
though, are the warbi

used during World War I1. Kit.n are
available for a P-51 Mustang, F-6
Helleat, P-47 Thunderbolt, Corsair
and P40 Kittvhawk. You can even
build a Japanese Zero or Russian
MiG. Not surprisingly, the warbird
kits are most popular with veterans
who flew the real, full-scale machines
during the war,

The large scale of these warbirds
make them all the more impressive.
For example, a Y;-scale P-51 Mustang
is about 6% ft. long and has a wing-
span of more than 7 ft.

While many models are still con-
structed with a skeleton of balsa
wood, most giant-scale planes feature

large components molded from

tough, lightweight plagtics and
polystyrene foam. For example, the
Byron Originals’ F-16 model consists
of a 2-piece ﬁhex;gla.as fuselage and in-
jection-molded foam wings and tail.
Since the jet's major components are
molded, assembly time is reduced
drastically. Most large models also
feature plug-in wings that allow the
plane to be dismantled easily for
transport. The kits don't include me-
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F-1& model ks designed to keep weight down without sacrificing strength. Wings are made of
polystyrene foam. Fuselage is fiberglass. Receiver in nose decodes signals from transmitter,

4

chanical components, just the

parts for building the plane itself.

The engine, fuel system, land-

ing gear, receiver and other

. mechanicals must be pur-
chazed separately.

Onee assembled, the model is then
covered with either fiberglass cloth
and epoxy resin, or an iron-on plastic

covering. Paint and authentic-
looking ecals add to the realism.

: ""f But, if you think that building a

R/C plane kit is a piece of cake, it isn't.
There’s no substitute for time and pa-
tience, and you'll need plenty of both
to finish your first kit. Many of the

maore eomplex aireraft kits, ineluding
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large-seale planes, should be tackled
by experienced modelers only. The lo-
cal hobby shop will be able to suggest
the right kit for you. For many begin-
ners, an introduction to R/C flying
gtarts with an ARF (Almost Ready
To Fly) plane that requires a mini-
mum of assembly.

The cost of cruising

Now the obvious question: How much
does a R/C aircraft kit cost? That's
tough to answer because prices vary
so much from model to model and
from one manufacturer to another.
Plus, if you're into customizing and
high-performance flying, then the

A colorful Christlan Eagle biplane and handheld transmitter get their
nickel-cadmium batteries recharged via a 1 10-voit hookup.

unusual to find serious modelers at
the airfield with $2000 or £3000 in-
vested in their aireraft.

If you're just starting cut, though,
you may want to begin with a trainer
aireraft—a forgiving, easy-to-fly
plane that is specifically designed for
R/C noviees. You should be able to
find one for under $100.

Standard-size aircraft kits (aver-
age wingspan about 3 ft.) range from
about $100 to 500. Large-scale air-
eraft kits are available in the $400 to
$1000 range. Remember, these ball-
park figures are for the kits only.
And engine, mechanicals, servos,
transmitter and receiver are all extra.

mhﬂmmmmmmﬁls.wmpﬂmhaw
check. Real-plane details include fully retractable landing gear.

Now let's talk about the basics of
R/C flying and the equipment needed.

R/C basics
First, you don't need a license to fly
R/C models. You do, however, have
to be familiar with regulations set
forth by the Federal Communications
Commussion (FCC). All R/C systems
operate on a particular band of fre-
quencies. In order for a system to
operate properly, the handheld
transmitter and the receiver that's
mounted in the plane must be broad-
casting on the same frequency. Gen-
erally s ing, a transmitter has a
about 1% miles. Two planes

sky, so to speak, is the limit. It's not

Air Show
Extravaganza

VERY AUGUST, the littte town of Ida

Grove, lowa, plays host o Aviation
Expo—the world's largest gathering of radio-
controlled aircraft. For anyone interested in
R/C fiying, specifically jets and giant-scale war-
birds, this is a must-see avent.

The 5-day air show is the brainchild of Byron
Godberson, president of Byron Originals—manufacturer of gi-
ant-scale aircraft models. The Expo is held in Godberson's 240-
acre backyard where he's built an impressive "4-scale airport
complete with hangar, tower and 600-fi. runway. The show at-
tracts about 60,000 R/C fiyers and enthusiasts from around the
world. Each day the sky is abuzz with radio-controlled fiying ma-
chines of every imaginable description including the world's larg-

Getting the world's R/C alrcraft onto the rumway is a 2-man
chore. The -scale B-29 weighs 380 pounds with a 29-ft. wingspan.

Eehe flown on the same frequency

est A/C alrcraft—Godberson's custom-built,
V4-scale B-29, This flying monster weighs over
380 pounds, with a 29-ft. wingspan. Other R/'C
wonders include 9-in.-tall miniparachutists, fly-
ing lawnmowers and Superman.

Daaily attractions include the Cloud Dancers,
an R/C precision flying team; the Eagle Aero-
batic team of three full-scale Christian Eagle bi-
planes; and the Coors Light Silver Bullet, the
world's smallest manned jet.

However, everyone's hands-down favorite
attraction is the Striking Back show. Each day concludes with a
30-minute reenactment of a World War Il air strike against aJap-
anese-held South Pacific oil refinery. The air is filled with R/C
dogfights as B-25 bombers shell the refinery. It's a little of Holly-
wood, a little history and an exciting demonstration of R/C flying
atits best. This year's Expo will be held Aug. 8 through 12. Con-
tact, Aviation Expo, Box 253, Ida Grove, |A 51445,

“Striking Back™ WA set includes a man-made lagoon, s-scale alr-
craft carrier and a fleet of radio-controlled, torpeda-firing PT boats.
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FLIGHTS OF FANTASY

at the same time, Try this and you'll
join the crash-and-burn club.

As of January 1989, there are 80
frequency channels set aside for R/C
use. The 80 channels are divided into
four groups, or bands, The T2 MHz
(megahertz) band has 22 channels
that are currently reserved for air-
craft use only. Other bands are set

aside for R/C cars and boats.
If you're just getting into

the one shown, has two swivel sticks
that control the four channels. Sepa-
rate trim levers funection as fine ad-
justments for each channel.

Engines

Most model aireraft are powered by a
2-stroke engine. Four-stroke engines
are popular with some modelers be-
cause they can swing a bigger prop

in po ity as aeromodelers seek
new thrills. While there is no true gaz
turbine jet engine for R/C use (al-
though one will be available soon), a
dueted fan engine offers an alterna-
tive. It consists of a standard model
engine mounted to a long, taperin

tube. The engine powers a multiblad-
ed fan that drives air through the
tube. The fan unit houses several sta-
tors which are aerodynami-

R/C flying, the first step
should be to join a local fly-
ing club where you'll mest
modelmakers who are ea-
ger to share their knowl-
edge. Choose a club that is
chartered by the Academy
of Model Aeronautics
{(AMA). The 50-year-old
AMA is the national center

for aeromodeling and the ETEI?EML
world's largest sport avia- %DEN

tion organization. There
are more than 2400 AMA-
chartered flying clubs
across the country. For de-
tails, contact the AMA,
1810 Samuel Morse Dr.,
Reston, VA 22090,

Other valuable sources of
information are books and

ANTEMMNA

FREQUEMCY
OUTPUT METER

ELEVATOR
AND FLAP

EMND POINT SWAITCH

ADJUSTMENT

I cally shaped blades that

%:EF;E | straighten and direct the

| airflow in a thrust line. As

‘air is blown through the

| tube and exhausted out the
back, thrust is produced.

| Final word
. R/C model aviation is a hob-
| by that can be enjoyed by
contROL | young and old alike. It's a
Sl evaron Ereat way to bridge the
generation gap—share
- modeling with your kids or
. ids

You don't have to be an
s apacit et beiidiog
| N0 §
 skills are required. M‘ﬁﬁ
| plane manufacturers offer
 thousands of kits to satisfy
' all levels of interests and

mzmes devoted to aero-
elers. Two highly ree-
ommended books are The
Beginner's Guide To Ra-

———— budgets. You're sure to

Here's the heart of an R/C system—the transmitter—with Its main con- find a plane that's right for
trols identified. The unit sends signals to a recelver mounted Inplane.  you. Happy flyving! P

dio Control Sport Flying

and The Advanced Guide To Radio
Control Sport Flying. The books are
authored by Douglas Pratt and pub-
lished by Tab Books, Blue Ridge
Summit, PA 17294. Some popular
modeling magazines include Model
Aviation, Flying Models, Model Air-
plane News and R/C Modeler, to
name just a few,

The controls
In the basic R/C aircraft, a handheld
radio transmitter, powered by re-
chargeable nickel-cadmium batteries,
sends signals to a battery-powered
receiver that's mounted in the plane.
The receiver decodes the si and
relays them to servos (servomecha-
nisms) which are tiny electric motors.
The servos, in turn, obey the signals
and perform specific mechanical fune-
tions. They move the rudder, operate
the ailerons, raise and lower the land-
ing gear, turn on lights and adjust the
elevator. The more complex the air-
craft, the more servos it requires,
Transmitters, like planes, are
available in a wide e of models
and prices. Most modelers use a 4-
channel transmitter in the $150 to
$250 range. The four channels control
the ailerons, elevator, rudder and
throttle. A typical transmitter, like

7h

and they sound more like a full-scale
plane—they rumble and roar instead
of whine. However, a 2-stroke engine
works best at higher rpm and delivers
more power than a 4-stroker of the
game displacement. Plus, they're less
expensive and have fewer parts. The
displacement of the tiny 2-stroke
powerplants range from about .015
ew. in. to .61 cu. in. The most popular
engines are in the .40 range.

o-strokers burn a glow fuel
that's a mixture of nitromethane,
methanol and lubricant. The percent-
age of nitro can be adjusted, but most
modelers use a mixture that's 5-per-
cent to 10-percent nitro.

The 2-stroke engines used in most
giant-scale Nrmgi range from 1.38
cu. in. to 3.78 cu. in. A popular size is
the 2,28 cu. in. that weighs nearly 4%

unds. It costs around §160 and can

used in planes weilghing as much as
26 pounds. Most of these 2-stroke
monsters burn either glow fuel or a
gasoline/oil mixture. In fact, many of
the engines used in large-scale planes
are modified chain saw engines. Run-
ning a oil mixture is popular be-
cause it's cheap and readily available.
However, it's also more dangerous
than glow fuel.

Ducted fanjet engines are growing

Source List
Here's & nationwide tist of manufacturers and sup-
phiers of radio-controlled kits, systems and scoesso-
ries. Write for information regarding their line of
BT mode] aviation equipment.
B Ace RC, Box 611, Higginaville, MO 64037
B Afrtronies, 11 Autry, Irvine, CA 92718
B Astro Flight, 13311 Beach Ave., Marina Del
Rey, CA 80291
B Byron Originals, Box 279, Ida Grove, LA 51445
B Carl Goldberg Models, 4734 W. Chicago Ave.,
Chicagn, [L 60651
B Cox Hobhies, 1525 E. Warner, Santa Ana, CA

S5
B Durs-Craft, 1007 Orchard Grove Dr., Royal
Ok, M1 48067
B Fox Manufseturing, 5305 Towson Ave., Faort
Smith, AR T2e0]
B Futaha, 555 W. Victoria, Comptan, CA 90220
.Ll'.lren.t Planes Manufucturing, Box TEE, Urbana,
1L 61201
B Hobby Lobby, 5614 Franklin Pike Circle, Bront-
wood, TN 37027
B Indy RC, 10620 N, College Ave., Indianapolis,
IN 46250
B Kraft Midwest, 115 E. Main St., Northville, M1
48167
B Midwest Products, Box 564, Hobart, [N 46342
B Paul K. Guillow, Inc., Box #£29, Wakefiald, MA
180
B Pecl-Polymers, Box 2488, La Mesa, CA 52044
B Hoyal Products, Box 5026, Terminal Annex,
Denver, CO BOZ1T
B 516G Mamufacturing, 401 5. Front 8t., Monterm-
ma, 1A GOITL
B Top Flite Models, 2635 5. Wabash Ave., Chica-

, IL G0G16

Tower Hobbies, Box 778, Champaign, [L 61520
B World Engines, 2960 Rossash Ave., Cincinnati,
OH 45236
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OWNERS REPORT
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LUMINA

ﬁ study in contrasts,

BY MICHAEL LAMM, gleaned &umothermandimugmte_
Contributing Editor : an ngwmrmthammr :

That's-a txﬂ obder h}f any Etanﬂ- R

ards: And all too pften, a car that

HEVROLET SET itas sights
high when desiguing the Lomi-

” na as a 1980 model. The objec- seems destined for perfectiononthe .
tive was tocreate a world-class drawing hoard has taken its !um‘ps- £
vehicle in terma of customer fea- Mcnrpmmhﬁnmnter: T
tures—things the owner comes in  to trim production ¢os %
contact with in the car, things he can daiign visionaries hawe Tittle ea 2 ‘-‘--_:
touch, see and smell. Chevy's idea ar what MWWM S
was to take the collective features i ﬂhmlhﬁmthﬂmﬂxh -
e ey i
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Soit’s interesting to note how actu-
al owners see the Lumina in light of
Chevrolet's professed lofty world-
class standards for the automobile.

Chevrolet appears to have done its
homework in designing a car that's
relatively trouble-free, if our survey
of owners is any indication. Over 70
percent of Lumina owners indicated
that the car gave them no mechanieal
problems. Chevy continues to shine in
the dealer service area. Of those who
drove back {(or were towed back) to
the dealership because they experi-
enced mechanical difficulty, 77 per-
cent indicated that the dealer was
able to correct the problem on the
firsttry.

The Lumina also gets high grades

Dash layout Is clean, but gauges are small. The speedometer ks especially difficult to read. Fuel-

{ ¢

2 2
: “a
i L s |

injected 3.1-liter V& pulls strongly. but is noisy when pressed hard.

from owners in workmanship. Here,
more Lumina owners rated the car as
Hpood" (50.5 percent) than “excellent™
(45.6 percent). But when you combine
the ratings for a composite excellent/
good score, the picture gets much ros-
ier with the Lumina chalking up a 96.1

percent average. Lumina is a big car
with room enough for six passengers.
Riding on a 107.5-in. wheelbase,
Chevy's version of the GM-10 plat-
form 1s the largest front-wheel-drive
Chevy ever produced. Big cars pro-
vide more interior room and usually

SUMMARY OF 1990 CHEVROLET LUMINA OWNERS REPORTS*

Total miles driven 1507837  Good handli 17 Average a9 Mo 2.0

Average miles per gallon: Bpecific overall lkea: Paoor 0.0 Dealer serviee opinion:

With 2.5-liter Four Exterior styling 63.0% Comfort opinion: Excellent 30,0
l!fnmthwnriu'gh gg Handling il &g FrEnt Beats: Good 4.4
i 5 i A weellent BZE®  Average 11.2:
WS Gl B e . QP

n town : T v 4.0

On the highway 282 Roomi 19.0 1.0 This car 83.6%
chosen: Specific dislikes Rear seats: Two cars. 36.8
Standard Lomin bRA% Rattles and noises 14.0% Execellent B2.B%  Threecars 18.1
Lun::l‘:.m 418 glwe‘uo: ton srrnl] EE Emd 40.6 Four or mare curs ; 10.5

Haody chosen: nl.'ﬂ'rl'l'".‘tl.lr:l'lu VErnge .6 Would Laam Ll
d-toar sedan 7. 7% rharmess rubs neck 7.4 Poaor 1.0 Yea g ““.]EH.D‘i
E-door coupe 0.3 Front bench seat i.2  Had any mechanical trouble? 35.2

Engine selection Upholstery hard to clean 6.2 No TL6% No 5B
3. 1-liter V6 H.7T% Whal changes would you likeT Vs 284 ‘Would you buy a Chevrolet
2 G-liter Four 16.3 Nnd‘mﬂgﬂu 26.2% Wléﬂuwﬂmbll'.’ product again next time?

Major options chosen: Bigger glovebox 16.2 lectrical 5 28.6% Maybe M.2%
Ajreondition $9.3% Greater silence 8.0 Mﬂuﬂ{m 14.1 No 23
Fr-emiuammmm ystem E.g Reposition shoulder Im'ﬁl:u E.E e lg.E Yes 1.6

TWETr r . er seat availab ¥ [155] ection M | i 3
Lf-in, wheels 50,0 Bmheﬁrmle.ldufbenrb seal 5.3 Pm.ﬂtu i 7.1 Pﬁm ot 40.0%

Why did you choose the How much did you pay? Colbd starts i 1.1 Male 418
Chevrolet Lumina? Average §14,448 Did you rupljri'l.mlﬂ‘ Eiﬁul-l 0.2
Btyling 50.8% $11,500-818,000 Ko 95.2% Alle] istribution of owners:
Roominess= 92 W ez Yes 4.8 ndar 29 years b.0%
Sigar 17.8 Excellent 45.6% repairs satisfnctory? .56
Price imright 13.0 Good 5.5 Yes T7.0F e 50-plus 60,6

*Percentages might not equal 100 percent due to rounding or an insufficient amount of data.

i
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are heavier—all the ingredients it
seems that are needed for a very com-
fortable automobile.

Far from being an econo-stripper,
Lumina comes with a host of standard
features including 4-wheel power dise
brakes, basecoat/clear-coat paint, 2-
gide falvamxed body panels, full
gtainless-steel exhaust, wet-arm
wipers and Scotchgard fabric protee-
tor on the upholstery.

But many Lumina owners felt that
Chevy didn't go far enough with its
comfort engineering, specifically
when it came to the front seats. Only
62.8 percent of those surveyed gave
the front seat an “excellent” rating.
Some owners felt that the Lumina
seats were too firm. Related com-
plaints included eriticiam of the small
glovebox and a problem with the
shoulder harness rubbing on
necks—a common complaint with
many 1990 cars. Government safety
regulations changed and o did shoul-
der harness pivot points.

As in most surveys we take, styling
was still the primary reason for buy-
ing the car. Some owners noted that
the Lumina came out late in the game
inthe area of aerostyling. As one own-
er put it, “Chevy has another winner,
but why did they wait so long?

Handling also came in for consider-
able praise, especially on snow and
ice, where drivers agreed that front-
wheel drive really comes into its own.
And several owners volunteered that
the Euro version corners as if mount-
ed “on rails.” Another area of solid
gatisfaction had to do with the
Lumina's riding qualities.

Power and ormance, especially
Wlth}:-hli' 3. lzzter V6, pleased mi::ﬂt

urchasers 0 percent eiting that
Eﬂ]]l!ft. of the Lunu!;m asa speclﬁE‘ like.
Owners generally charﬂ.n:terjz.ed the
car as “economical and snappy.”

Chevrolet reaped the benefits of a
stronger Iron Duke 2.5-liter, fuel-in-
jected 4-banger for the 1990 model
year. Cylinder head and camshaft
changes punched up horsepower an
additional 12 percent to 110 at 5200
rpm. But the Lumina really wakes up
when fitted with the new 3.1-liter V&
with multiport fuel injection. This en-
gine delivers 135 horsepower at 4400
rpm, and comes standard in the Euro
model and is optional in standard
Luminas,

The big question, the one that real-
ly asks owners to lay out their overall
opinion on a car, remains: Would you
buy this car again next time? A posi-
tive response t(r{y only 59.0 percent of
the owners indicates that all is not
well in Luminaland, despite high sat-
isfaction with most of the specific
ATEAS W survey. 2}
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than Its Taurus rival, Fit and finish received high marks.

EDITORS REPORT

READ-AMD-BUTTER family

transportation usually means
boring cars with boring styling and
boring performance. But Chevy's Lu-
mina, with the Euro option (the car we
evaluated), may not be perfect, but
it's far from boring.

Take styling, for instance. The
Euro version, with its optional 16-in.
whaels, fat tires and full-deck rear
spoiler reminiscent of those on earlier
Pontiac Firebird modaels, gives the
Lumina a real muscle look.

The muscla | is backed up by
the car's 3.1-liter V6. While lacking
some of the tire-shredding torgue of a
big-cube V8, the Lumina does feel its
Wheaties when the stoplight turns
green. But there's also a downside to
the plucky engine, and that is noise.
Punch the loud pedal into the carpet-
ing and you really hear it. The volume
of sound entering the passenger
compartment might be acceptable for
a sporty car, but may be inappropri-
ate for a family hauler.

Handiing is one area where the Lu-
mina Euro excels. There is minimal
body roll when pressed in the cor-
ners. The big rubber puls a serious
footprint on the ground and it's used
to good advantage. But the price of
the Eura's strong handling is stiff ride
qualities. We felt it to be too stiff. Sus-
pension technology has come a long
way since the days when the accept-
ed wisdom was to use supar stiff
springs to nail the car to the pave-
ment. We felt that Chevy engineers

Spiceln Lumina’s Life

could have done a better job in their
damping and bushing calibrations. Of
course, a base Lumina without the
Euro option would have a whole dif-
ferent ride and handling profile.

Steering, compared to the Lumina
Euro’s good handling characteristics,
comes up lacking. The ratio Is quick
and there's no slop in the rack or link-
age. But the feel is stiff and not spot-
on pracise. There is not enough
power assist at low speeds, and not
enough road feedback comes
through to the driver. Still, overall per-
formance of the Euro is excellent. Its
lack of torque steer, balanced han-
dling and ability to perform aggres-
sive maneuvers would make a
Camaro IROC-Z pilot feel at homa.

Inside, the ergonomics, for the
most part, are very good. There's
plenty of room, and enlry and egress
in our 2-door coupe was especially
comfortable. Our biggest complaint
here is the positioning of the climate
control uara in the middle
of the upper dash. Unless you've got
long arms or like to drive with your
seat so far forward that your nose
leaves vapor marks on the inside of
the windshiald, you won't like it.

All the gauges are laid out very
neatly, but are on the small side. The
speedo with its crowded dial is espe-
cially difficult to read.

In spite of some shoricomings and
details, the Lumina still will haul the
family to its destination with alacrity
andin style. —Cliff Gromer
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Elvis is sounding better than ever. So are all the
oldies but goodies whose music is being remastered
for compact discs.

¥

The Beatles. Dion, Elvis Presley and Louls
Armstrong are just some of the artists bene-
fiting from a digital remastering process that
maices old music sound llke |t was recorded
today. Clicks and pops are edited out of old
recordings for cean-sounding compact disc
releases. Digital remastering. although tech-
nically precise, Is a very subjective art under
the control of studio engineers.
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Waller, Eddie Condon, Louis

Armstrong and Cab Calloway
are just some of the musicians whose
names were on the tips of everyone's
tongues during the 1920s and 1930s,
Elvis Presley, Dion, James Brown,
Ted Nugent and Miles Davis are more
contemporary nameg, but they too
have already carved out a place in mu-
gi¢ history.

All of these musicians shared a
problem in that much of their work
was deemed unlistenable by today’s
standards. The old records and ta
produced by these artists couldn't

GOLD

BY FRANK VIZARD.,
Electronics Editor

stand the ravages of time. Old 78-rpm
records are a bygone medium and re-
cording tape is subject to a 20-year
lifespan. Loud clicks and pops were
accompanied by background noise on
these recordings that made you feel
like you were in a snake pit. So while
these artists were still loved, their
music wasn't recorded using today's
technical wizardry.

Digital technology, fortunately, is
exhuming the work of past masters
for transfer to compact disc. The
transfer process is anything but sim-
ple, however. If you've ever dubbed a
record onto a eassette, you know that
proper recording levels and equaliza-
tion must be set and the type of noise
reduction to be used must be consid-
ered as well. These t; of decisions
—but on a more complex level involv-
ing many more electronic components
—must also be made when music is
transferred from uid{'ﬁcci;'ds anh{f
tapes to com dises. The big pro
IE]Ele]:aE that thga:rtnnll im act.ﬁ:ga on
these old recordings become enor-

mously magnified on compact dise due
to the expanded dynamic range of
CDs. Complieating matters further is
the fact that portions of the music are
often misging. The pops and clicks on
T8-rpm records effectively mask the
music affected, while on tape, the

tic particles holding the musi-
calinformation may have literally fall-
en off. The good news, of course, is
that once the music has been put on
CD, any deterioration process has
been halted.

Modern audio restoration owes
much to the pioneer work of a small
band of like-minded individuals who
began working with old classical and
jazz T8-rpm recordings. The tech-
niques employed by these early
experimenters bordered on the primi-
tive. England's John R.T. Davies and
his American colleague, Jack Towers,
worked on jazz restoration projects
for the Smithsonian Institute and oth-
er institutions vsing a hand-built de-
vice that amplified the imperfections
of a T8-rpm record. The record would




first be recorded on tape. The tape
would be slowly fed through a hand-
built device whose key component
was a tape playback head connected
to a microphone. The microphone's
putput was fed into a speaker. When a
elick was heard, a pin would automati-
cally mark the location on the tape.
Davies or Towers would then use a
degaussed razor blade or knife to lit-
erally etch out the offending passage.

While the work of many early audio
restorers like Davies and Towers
were in the academic interests of his-
torical accuracy, Australian Robert
Parker's efforts have a more distinet-
ly commercial agproach. Mobile Fi-
delity Sound Labs is releasing much
of Parker's work in a series of compact
dises labeled Jazz Classics In Digital
Siereo, The series includes three com-
pilations of New York, Chicago and
New Orleans jazz, as well as entire
dises devoted to artists like Fats Wal-
ler and Louis Armstrong.

Parker's source material is a collec-
tion of over 8000 T8-rpm records accu-
mulated during the course of a
lifetime as a jazz fan, engineer and
broadeaster. A friend of both Davies
and Towers, Parker knew that in the
days of 78-rpm recording, the studio
walls were treated as nonreflective
surfaces and that the 3-dimensional
spread of the instruments was
squeezed into a single point. Dynam-
ies were routinely crushed to mini-
mize the perception of the surface
noige inherent in the T8-rpm record.

Hidden music
Parker also knew that recording and
playback technology was out of kilter
in the sense that more information
was being recorded than could be
played back with the existing hard-
ware. Modern styli are able to play
back this “lost” information. By ex-
tracting and remixing this informa-
tion from T8-rpm records, Parker was
able to make the old masters sound ac-
ceptable to modern ears. The process
of audio restoration, though, was still
laborious and time-consuming,
Things changed in 1978. An experi-
mental digital editing technique
was developed by Thomas G.
Stockham Jr, and used by
RCA in an LP release of

—di_ |
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EXAMPLE OF CLICK REMOVAL

The lower waveform shows a musical gap In a 1958 song caused by a faulty microphone cable.
The upper waveform shows the music as recorstructed by a Sonlc Solutions computer system.

The Complete Caruso. Electronice
manufacturers soon developed their
own digital editing systems and
Parker quickly married his existing
equipment to a Sony digital editing
system. Analog musical information
could now be converted to a series of
zeros and ones that could be easily and
precisely manipulated. The introduc-
tion of the compact disc provided the
medium onto which the dynamic
range present on T8-rpm records
could be restored.

While Parker and others concerned
themselves with old 78-rpm record-
ings, the major record labels realized
that digital editing techniques eould
be applied to tape as well. %ngineerﬁ
like Rick Rowe at RCA, Dennis
Drake at Polygram, Toby Mountain
at Rounder and Bill Inglot at Arista
began to take an interest in the audio
restoration of tape recordings made
decades ago. Within the past few
yvears, the work of these engineers
and others has come to read like a hit
list for a generation. Releases include
aJames Brown collection, The CD Of
JB; The Velvet Underground's White
Light/Heat; two albums by The Mon-
kees; a greatest hits collection by Ted
Nugent and the Amboy Dukes; and
another greatest hits collection by El-
vis Presley, as well as Presley’s early
Sun Sessions and later, The Mem-
phis Record.,

The Beatles, of course, have bene-
fited from digital remastering, as the
digital editing process is often called,
on the CD reissues of their albums.
Columbia, meanwhile, has ereated
the Columbia Jazz Masterpieces se-
ries to reissue the work of artists like
Miles Davis, Thelonious Monk, Billie
Holiday and many others. Time-Life
is ambitiously releasing 27 remas-
tered CDs chronicling the rock-and-
roll era from 1954 to 1964.

Other releases include the work of
Ella Fitzgerald, Duke Ellington and
the remastered soundtrack to “Hair."”
Most of the work being done in audio
restoration at this point involves pop-

PR PHOTIO Y BRIAN KDSOFF

ular and jazz music. Fewer classical
titles have been remastered up to this
point since the initial recordings were
likely to be more technically pristine
and because popular and jazz re-
releases are considered more com-
mercially viable,

The engineers at the large record
companies often have access to musi-
cal material stored within their com-
panies' vaults. At times, this material
can include the original copper master
plates used to produce 78-rpm re-
cords. Playback of these old masters
is done using a 2-tip stylus shaped like
an inverted V that straddles a ridge
instead of a record groove.

Many old metal masters were do-
nated to the war effort during World
War II so engineers more often than
not find themselves working with ae-
tual records, as far as older material is
concerned. Tape, however, is the me-
dium most worked with by record
company engineers.

The search for Elvis
Tape, while seemingly a more conve-
nient and modern format to work with
than 78-rpm records, often presents
unimagined difficulties, While master
tapes generally exist, the earliest
source is not always the cleanest.
Tape begins to deteriorate after 20
years and the process can be acceler-
ated by poor storage—therefore, a
later copy of the master may sound
better. The master tape may also
have been overused, particularly in
the days when LP records were as-
sembled from the masters of singles.
Engineers often try to assemble as
many copies and outtakes as possible
in the hope that any problems can be
solved by editing in an identical pas-
sage from the copy or outtake,
Record companies and studios oe-
casionally err in their record keeping
azs well, RCA's Rick Rowe, who is de-
veloping a reputation as a witch doc-
tor able to sonically resurrect what's
long been given up for dead, discov-
{Ploase turn to page 126)
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Remodeling

A wealth of tips and techniques
for improving any kitchen without
completely disrupting your life.
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Kitchen Remodeling

How to do it yourself on a sensible schedule.
BY NEAL BARRETT
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a new kitchen is a compelling

dream for most of us. And with
good reason. It's the room where we
all spend a great deal of quality time,
whether preparing meals or socializ-
ing with il;imjl:,r and friends. And, it's
one of the few rooms in the house that

T HERE'S NOQUESTION that

actually has to work. An inefficient
kitchen can drive even the most pa-
tient to distraction.

But wanting a new kitchen and get-
ting one are two different things.
These days even a modest kitchen re-
modeling can eat up $8000 and a full-

blown approach with a bumped-out

addition, new designer eabinets and
countertops, high-end appliances and
other costly amenities canruninto the
neighborhood of $40,000. And that'sa
pretty expensive neighborhood to be
in no matter how much you get back at
resale,

Of course the cost—no matter what
it is—ecan be budgeted sensibly. But
the inconvenience is another matter
altogether. Doing without a properly
functioning kitchen for any length of
time could discourage anyone from
tackling the job. This is especially |
true if you want to do most or all of the |
work yourself. A couple of weeks can
easily lead to a couple of months and
beyond until you reach the point you
wonder if yvou'll ever be done,

A better idea

In the finished kitehen you see here,
and in the stories that follow, we have
tried to make some headway through
the troubled waters of kitchen remod-
eling. Our goal was not simply to cre-
ate a spectacular room. You can see
great-looking kitchens in any number
of showrooms, books and other maga-
zines, Instead, we wanted to create
gomething dramatic while still being
sensitive to the very real problems of
cost and inconvenience.

In this guide, you'll find a host of
kitchen remodeling ideas. Some are
major and will require a good deal of
effort, time and money to accomplish.
Other ideas are smaller in scope and
could be put to good use in any kitch-
en, even if you don't want to under-
take the major work we did here. But
all these ideas have two things in com-
mon. First, we were trving to get the
biggest bang for our remodeling buck.
For instance, instead of replacing our
cabinets, we gave them an extensive
facelift at a fraction of the cost. Of
course, this work is labor intensive.
But being willing to put out the effort

Source List
Floor Tile;

B Quest 6 = 6 Jundper Blue and 2 = 2 Almond on
ghuzed quarry tile from American Olean Tile Co.,
1000 Cannon Ave,, Lansdale, PA 146
Appliances:

B Wall oven (No. WISOW), couktop (No.
CUSHGW ), microwave oven (No. M4SOW ), dish-
washer (Mo, DUSSEW), dispaser ( Mo, GU4S0), and
refrigerator (Mo, JESZ02W) from Jenn-Air Co,,
3085 Shadeland, Indiznapolis, [N 46226

Cabinet Storage Systems:

B Keije Cahinet € izers from Clakrsan Inter-
national, TR2OS. W, 17th 3t , Ocala, FL35TY

Sink And Faucet:

B Sculptura sink (Mo, DOGHR-3322-R-Wiand Ca-
lmis faucet | No. LE-4200-F-WH) from Elkay Mamu-
facturing Co., 2222 Camden Court, (uik Brook, 1L
|

Countertop Appliances:

B Cordless mixer (No, 82100, stund mixer {No.
AM1000, blender (No. HE1G), combination ean
opener and knife sharpener (Ko, PECH0, and eof-
fee maker (No. PDC403A) from Block & Docker,

Ine, . Householl Products Grogp, § Armstrong .,
Shelton, CT AR
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is, and always has been, the
essence of sweat equity.

The other thing these
ideas have in common is that
they were designed so that
each could be completed in a
minimum amount of time, In
most cases within a single
weekend. And we scheduled
them in such a way 8o that
you could continue to use
your kitchen throughout the
entire remadeling joh. When
each is completed, it's a sim-
ple matter to return your
kitchen to work until you are
prepared to move onto the
next project. This way, vou
can enjoy the full benefits of
your sweat equity without
totally disrupting vour life. And you
can extend the length of the entire
project more comfortably, if that suits
FOUr pUrposes,

A different approach

Because of the way we organized this
job, some of the projects will be han-
dled in a different order than would
normally be the ease. If you hired eon-
tractors, they would begin by disman-
tling the room. Then they would make
any electrical improvements that
were necessary and follow this up by
installing the new cabinels, counter-
tops, appliances and flooring.

\
[ |

The starting point for our projects was a typical suburban ictchen [cir-
ca 1970) that we bullt just for these stories. It featured dark cabinets
and fMooring, dated appliances and made no allowance for a micro-

wiave or recycling chores without sacrificing existing space.

We, of course, omitted the demoli-
tion stage and began with a general
discussion of the new electrical im-
provements you should consider on
any kitchen remodeling job, If you are
confident of your electrical abilities,
then this should give you a good road
map to follow. If not, this story will
help you explain to vour electrician
what you want done, Then we explain
how to give your eabinets the facelift
that was mentioned before. Theze
stories include how to install clever
storage systems to get the most out of
the space vou have and how to add
plenty of undercabinet lighting to

make your kitchen work
more enjoyvable. We also
show you how to easily build
a kitchen island from stock
cabinet parts. It's even out-
fitted with two pull-out trash
bins to make recycling
chores much easier.

We also explore how to re-
move old appliances, install
new ones, and how to finish
up the room by adding a
beautiful quarry tile floor.
And, we rounded out the
guide with two straightfor-
ward consumer pieces. The
first discusses buying strate-
gies for major kitchen appli-
ances, and the second offers
tips on where to find the mon-
ey for all the work that you are doing,

If you want to proceed along the
same lines we did, then make sure to
read the entire guide first. This will
help you understand clearly how to
undertake such an extensive project
and still be able to use your kitchen
throughout the job. And, you may
find that you ean change the project
order to suit your purposes better and
still have a warm meal just about ev-
ery night,

At any rate, we do hope that what
we've shown here will help you take a
few giant steps toward the kitchen of
vour ilreams.

Even though we didn't replace
our cablnets, we did give them
quite a facellft. First the interlors
were all painted, then modular
storage systems were installed,
new doors and drawer fronts
were attached. and the latest
countertop material was added
throughout. We also updated the
room with an easy-to-build island
[1eft), made of stock base
cabinets and standard raised

doors. And, we outfitted
the island with two pull-out trash
bins to make recycling more
cormvenient.

Pt PHOTO BY NEAL BARRETT

Pt PHOTCH BY JOHMN GREESCH
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How to meet the electrical
needs of a new kitchen.

BY MERLE HENKENIUS

NE OF THE serious limita-
o tions of most older kitchens
is their shortage of electrical
outlets and, ultimately, electrical cir-
euitry. The builders of these homes
could not have anticipated the prolif-
eration of electrical appliances and
E:.\d gets that are standard in today's
chens. Nor could they have ever
guessed that such staple appliances as
refrigerators would grow to demand
s0 great a share of existing electrical
service. Furthermore, building eodes
have changed in recent years, making
electrical access safer and more con-
venient. All of this points in an obvi-
ous direction, If you're contemplating
a kitehen upgrade, electrical im-
IJI'D"-"Eﬂ'IEI'ItE should be high on your
ist of priorities.

Meeting codes

and needs

To begin, let's differentiate between
code requirements and use require-
ments. All eleetrical codes are locally
gpecifie, but each is based on the Na-
tional Electrical Code. We'll use the
NEC guidelines here, but keep in
mind that local codes may be more de-
manding. Remember, too, that codes
establish minimum standards. In
some cases, you'll want to exceed
those standards and tailor an electri-
eal system to your particular needs.

g for minimum requirements,
every kitchen needs at least two 20-
amp, 120-volt appliance eircuits.
These circuits must be separate from
overhead lighting circuits. As for
placement of receptacles, you can ap-
ply two standards in a kitchen—one
for the cabinet space and another for
the remaining walls.

The NEC stipulates that every
eounter space of 12 in. or more must
have a receptacle. Typically, this reg-
ulation applies to the narrow cabinets
commonly placed between a range
and refrigerator.

Additionally, you'll need a recepta-
cleevery 4 ft. along a counter wall, be-
ginning not more than 24 in. from
either end of the countertop. All re-
ceptacles within 6 ft. of a kitchen sink
must also be ground-fault protected.
Ground-fault cireunit interrupters

HOME IMPROVEMENT GUIDE

Electrical Update

(GFCIs) will protect you from the
hazards of electricity around water.
Should a small appliance fall into a
gink full of water, the flow of current
would be interrupted instantly.

GFCI protection can be obtained in
one of two ways. You ean install a
GFCI breaker in the panel, giving
protection to every receptacle con-
nected to that breaker. Or, you can in-
stall a GFCI receptacle in the first
outlet on the cireuit approaching the
gink. In that case, all outlets following
the GFCI receptacle are protected.

As for the remaining walls, you'll
need one receptacle behind the refrig-
erator and at least one within each 12-
ft. span of uninterrupted wall space.
Inaddition, vou'll need one receptacle
within 6 ft. of each door and one on any
wall 2 ft, long, or longer. If you'll have
an appliance cabinet, such as a rolltop
mixing station, you'll need a recepta-
cle within the eabinet, even if there is
already one nearby.

With the growing number of small
appliances available to us, it's proba-
bly a good idea to underrate your
kitchen circuits. For example, be-
cause refrigerators now require

aler amperage, a se te circuit
ngilmated to the reﬁ'lgemm a good
idea. Likewise, if you see yourself do-
ing most of your food preparation at a

specific location, additional outlets in
that area will be a good investment,
one every 2 ft., for example. And
don't forget about specialty outlets. If
you would like a 120-volt kitchen
clock, have a recessed outlet installed
on one of the kitchen walls. In that
way, the cord can be concealed.

Keep in mind that one 20-amp cir-
cuit, using 12/2 with ground cable,
will safely support 11 receptacles
elsewhere in the kitchen, but only
eight along the countertop. More may
be allowed in some areas, but don't
push the limit.

This will also be & good opportunity
to install nonappliance-related wir-
ing, If you like to watch the evening
news while cooking dinner, have a
cable-TV line and recessed box in-
stalled, Likewise, new telephone wir-
ing is best run within the walls.

Lighting options

Ag mentioned earlier, lighting cir-
cuits must be separate from appliance
circuits. In most cases, they'll be part
of a general lighting circuit, serving
other areas of your home. When plan-
ning for new kitchen lights, keep in
mind that lighting circuits generally
have less capacity than appliance eir-
cuits, They are ljﬂamally wired with

14-gauge cable and 15-amp breakers,
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giving you only nine outlets per cir-
cuit. Count the existing lights in your
home, relative to the n r of exist-
ing eireuits (one is eommon), and plan
for a new circuit, from the service
panel, if existing circuits are already
near capacity.

Choosing fixtures

If choosing recessed lighting fixtures,
insist on zero-clearance lamp canis-
ters, to avoid excess heat, and more
complicated wiring within the ceiling
joists, Flush-mounted fluorescent fix-
tures, which are also recessed, pro-
duce much less heat, but you'll still
need to keep attic insulation away
from the lamp eabinets.

Aside from these precautions, the
rest is a matter of stylistic preference.
Just remember, most kitchens are
used for more than cooking and eat-
ing. Kitchen tables, for example, host
everything from board games to
bookkeeping. It's probably the light
that draws us, so plﬂn for plenty of it.

How It’s Installed

Unless you are very confident in your
electrical abilities, it's a good idea to
leave major work to a licensed elec-
trician. He or she will determine the
best approach to your wiring needs.
But it does help to have some idea how
the work will proceed to make your
job scheduling easier,

Typically, new circuit cables will be
brought into kitchen walls from be-
low, This will be done by drilling up
into a stud space from the basement.
The cable will then be pulled through
a new box opening in the wall and a
cut-in box will be installed in the open-
ing. If cables need to be run overhead,
as for a ceiling light, another hole will
be drilled in the top plate of the wall,
providing access from the attic.

If more than one outlet is to be add-
ed in horizontal sequence along a wall,
your electrician will likely cut out a
gection of drywall and drill through
each stud to the location of the final
outlet. Then, as many boxes as are
needed will be mounted.

While cutting out drywall may
seem a radical move, it's not, Wall re-
pair is easy and inexpensive, while
the labor costs for an electrician to en-
ter each stud space from the base-
ment—one at a time—can be substan-
tial, The same is true of ceiling repair,
if the kitchen supports a second story.
There are methods and materials
available for damage-free retrofits,
but in a major kitchen remodel, it will
almost always be better and cheaper
to cut the drywall. The outlet boxes
will be more seeure, and you'll have
them just where you want them, P™
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How to get off on the
right foot.

BY NEAL BARRETT
l N JUST ABOUT every kitchen,

the cabinets are the focus of your

remodeling efforts. And many
times, the first thing people think of is
replacing the existing cabinets with
new ones. But before pulling out your
checkbook and investing a sum that
may be staggering, it's worthwhile to
investigate other possibilities—
namely, painting or resurfacing your
existing cabinets.

In the past few years, cabinet re-
surfacing has become a popular option
for achieving a new look. Whether the
job is hired out or done by the home-
owner, the results can be dramatie
and come at a fraction of the cost of
new cabinets. Resurfacing materials
can be either plastic laminate or wood
veneer, both of which give you an
extremely broad range of color and
texture choices.

But by far, the easiest and least ex-
pensive option is to paint the cabinets.
Combining a good color choice with
the use of a premium quality paint can
result in a transformation that is daz-
zling. An additional option is to re-
place the cabinet doors and drawer
fronts. This is the route we chose, and
we show you how to do it in the story
that begins on page 111.

Of course, our room preparations
were organized with tﬂe complete
geope of the project in mind. If you un-
dertake only selected improvements,
omit any steps which are irrelevant to
your plan. The total amount of work-
ing time for our cabinet preparation

Lead photo: John Griebsch
Step-by-step photos: Neal Barreit

HOME IMPROVEMENT GUIDE

Room Preparation

1 Empty all the cablnet contents and tem-
porarily store them. Then remove drawers
and take off doors and hinges together.

B .-

N

-

3 If drawer front was attached with sta-
ples, clip off staples as close to drawer box
as possible, Then flle them flush to surface,

& If youwant to Install wire storage racks,
existing shetves may be In the way. To re-
move, just cut with sabre saw and pull out.

2 To remove existing drawer front, elther
unscrew the front from the drawer box or
pry Itoffif it"s stapled ta the box.

5§ If you plan to remove countertop, take
advantage of empty cablnet to remove
screws that hold counter to corner blocks.
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KEEP HIS ACT
FROM BRINGING THE
HOUSE DOWN.

Termites and other soil-invading insects
can do senous structural damage Lo your
home. So protect it with ORTHO-KLOR*®
Saoil Insect and Termite Killer, the effec-
tive replacement
for Chlordane.
Pick up some
ORTHO-KLOR
today, and put tus
act on the road.
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LEARN YCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO S1000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

IF you are able to work with commaon small hand
tools

IF you possess average mechanical ability, and havea
VCR on which to practice and bsarn. . . .1hen we can
teach YOU VR maintenance and repair!

FACT: up to %0% of ALL VCA maunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns'

FACT: Over 77 miltion VGRS in use today nationwida!
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Vigjo s 400 PAGE TRAINING MANUAL (over 500 pho-
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TRAINING TAPE reveals the SECRETS of VCR mainte-
nance and repair—"real world"" information that is
NOT available elsewhere!

Alzo includes all the info you'll need regarding the
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operation!
FREE INFORMATION
CALL TOLL-FREE 1-800-337-0588
O write to: Viejo Publications
3540 Wilshire BL. STE 310
Los Angeles, CA 90010 Dept PRY
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was about 15 hours, excluding drying
time for the paint. So, you should be
able to get it done in a couple of days.

Where to begin

Before beginning work, carefully lay
out &2 complete plan on paper. By
thoughtful organization, you can
avoid inconvement and wasteful du-
plication of procedures, and make the
work run as smuotll:‘?' as possible.

If you need to update the electrical
service—including room lighting and
supply lines for undercabinet light-
ing—now is the time to have that
work done, (See our preceding story,
“Electrical Update,” page 89.) If you
don't feel comfortable doing the work
yourself, hire a licensed electrician to
do the job. TrIy to anticipate any
changes in appliances which would
require new electrical service so
that the work can be completed in
just one visit.

Cleaning out

Empty all cabinets of stored items.
Remove any shelf paper or cabinet
lining and clean the cabinets thor-
oughly. Remove the doors by un-
serewing hinges at the face frame
(Photo 1), and if you intend to reuse
either the doors or the hinges, re-
move the hinges from the doors and
set them aside.

Remove the drawers from cabinets
and, if you plan to replace faces, de-
tach the existing face from drawer
box. If the face is screwed onto the
box, merely remove the screws and
drawer pull, if present, to free the
face. If the face 1s stapled to the box,

ou'll have to pry the face free. Usea

at pry bar to carefully loosen the
face, working gradually from all sides
(Photo 2). When the face is removed,
clip the protruding staple ends (Photo
3), and file them flush to the drawer
box front. To permit use of the draw-
ers while the work continues in the
kitehen, install temporary drawer
pulls—made from screw-in eyelets
—to the drawer box front,

If you plan to outfit the cabinets
with storage systems like we did, you
may have to remove some existing
built-in shelves., Cut through the
shelves with a sabre saw (Photo 4),
and pull the halves from the dadoes in
both case sides. If you plan to replace
the countertops, take advantage of
empty base cabinets, and remove the
serews that hold the countertop to the
cabinets (Photo 5). The weight of the
counters will hold them in place for
short-term use.

Fill any holes or scratches in the
cabinet face frames and exposed sides

with wood filler (Photo 6). When the

filler has dried, sand the cabinets
thoroughly with 120- and 220-grit
sandpaper to smooth the surfaces and
promote good adhesion between the

old and new finishes (Photo 7).
Painti
It has, in the past, been assumed that

for the best results only oil-based
paints should be used, However, de-
velopments in latex technology over
recent years have resulted in prod-
ucts with excellent appearance and
durability. When vou consider this,
along with the current concerns over
exposure to the toxic solvents com-
monly found in oil-based paints, and
latex’s ease of application and clean-
up, you almost have to conclude that
latex is the paint to use.

Start by applying primer to all cabi-
net surfaces, as well as any walls, ceil-
ings and other surfaces you want te be
painted. Let the primer dry thor-
oughly, then lightly sand the cabinet
surfaces with 220-grit sandpaper to
ensure & smooth finish. Apply at least
two coats of a high-quality semigloss
enamel to the walls and ceiling, and ei-

ther a semigloss or full-gloss enamel
to the eabinets. Carefully follow the
manufacturer’s directions for the
best results,

& If you plan to paint the cabinets, fill ali
holes, nicks and scratches with wood filler.
Push filler in place with putty knife,

¥ Thoroughly sand cabinets with 120-grit
followed by 220-grit sandpaper for a
smooth surface and good paint adheslion.
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How to install these great
space savers.

BY NEAL BARRETT
l TSEEMS THAT storage space is

always in short supply around the

kitchen. And even the space that
does exist is often poorly organized or
difficult to use. Eo?w.ned goods are
stacked in pyramids. Pots and pans
are piled in the furthest reaches of
base eabinets, And corner cabinets
often become repositories for things
that are never used, if only because
the:,r are 50 hard to reach. Fortunate-
]\:I there is a good solution to many of
these storage problems.

Within recent years, cabinet orga-
nizing hardware has become available
in any number of retail outlets. Be-
fore, these cleverly designed items
were supplied only to cabinet manu-
facturers. This provided a strong
motivation for replacing your existing
cabinets with new ones that featured
these well-designed sto systems,
For our project, we used Keije Cabi-
net organizers, made by the same
mle whao build Closet-Maid storage

The tata]ug of Keije items is ex-
tremely comprehensive, providing
solutions for almost any sto prob-
lem. Some of the units for wall cabi-
nets include rotating spice shelves,
slide-out dry food storage bins and
wire racks that mount on the cabinet
doors.

The choices for base cabinets are
even more varied: pull-out trash bag
holders, trolleys (for ¢leaning sup-
plies), eabinet organizers, lid racks,
quarter-turn pull-out shelves for cor-
ner cabinets and lazy Susan shelves.
Various sizes and configurations of
each item are offered.

It's best to decide what units you
want to use before beginning any eab-
inet-prep work. In this way, you can
make alrnwnnce for the units, if ne-
cessary, by removing fixed cabinet
shelves.

Onee you've decided on the units,
carefully comparison shop and then
make your purchases. Be sure to
check for any missing hardware and
carefully read the manufacturer's in-
structions beforehand. By doing this,

HOME IMPROVEMIENT GUIDE

Wire Storage Racks

Lead o: John Grebsch

photos: MNeal Barrett

1 To Install slide-out trash bag holder,
paosition manufacturer’s template on cabi-
net floor and mark screwhole locations.

B Assemblie trash holder basket according
to instructions and then slide assembly
onto brackets. Place bag Inside basket.

& Prebore pilot holes, then mount trash
hoider rolier brackets to cablnet floor using
screws provided. Tighten screws securely.

& Quarter-turn shelves are great lor cor-
ner cabinets, To Install, prebore pliot holes,
then screw brackets to edge of face frame.
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you'll be as prepared as possible, with
| all the proper tools at hand.

If you work in an organized and
determined manner, you should be
able to remove all the cabinet eon-
tents, remove the doors and drawer
fronts, prime and paint the cabinet in-
teriors, and install the storage sys-
tems in one weekend. Once you're
done, just replace the eabinet eon-
tents go the kitehen can function, and
wait until later to install your new
doors and drawer fronts.

Basic installation procedures for
wire storage racks are shown in the
photos, Installation time ranges any-
where from 5 minutes to 30 minutes,
depending on the unit. M

BUILD
A HOUSE FOR
YOUR FRIENDS.

010-=1=0

Gt closer to nature by
creating a closyic yard
environment for birds.
Our 24 birdbouse and
birdfeeder plans range
[from rustic to elegant, with
clear, step-by-step instruc-

tions, Each bouse is specially
designed to attract a certain

kind of bird, s0 you can even
choose vour feathered friends.

OR REMODEL
YOUR OWN

Both DESIGNING &
REMODELING KITCHENS
and DESIGNING & REMODELING
BATHROOMS have been updated to help you Kitche
create attractive, functional living space. v

Save days of unnecessary work, and hundreds

of dollars, with insider tips on estimating
costs, purchasing materials, removing old fix-
tures, and installing new ones.
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S Lift bottom shelf over bracket, lower
pivots into bracket holes and repeat for up-
per shelf. Shelves will pivot and slide out.
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BUILDING CHILDREN'S WOODEN TOYS. |
Imagine the satisfaction of seeing your children pei| |
o e BN play with safe toys you built yourself. It's easy T
u = '“ Wi.[h these simp!ﬂ Sieppatep Gtictiond. I & Toinstall puli-out trolley hard-:;:
| M -‘df Discover new skills, open up new worlds of fun ke o B aions With bipraE. Thisi
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T Assemble pull-out trolley, then slide it
Cogeight © 1995 Chevron Chemical Compang. All rights reserved - into track, Trolley can simply be pulled out

F]‘ l —= | = !B;!Lul“_'lql HIHL _!' to carry cleaning supplies around house.
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How to build an island
from stock cabinet parts.

BY NEAL BARRETT

DEQUATE kitchen counter
Aspaee always seems to be in

short supply, whether you
need a spot for newly purchased gro-
ceries, a place to roll out the pastry
dough or an empty space to hold the
dirty dishes from a dinner party. In
many homes, the only solution to this
problem is to expand the kitchen area,
which is certainly a major project.
However, in some cases there is ade-
quate floor space to add a work island
to J'our kitehen layout which will pro-
vide not only new counter space, but
added storage space as well.

As a general rule of thumb, you'll
want at least 3 ft. of floor space around
the entire perimeter of the island, In
most cases, less than 3 ft. of clearance
will make wurkin$ in the kitchen too
awkward. Also, it's a good idea to use
our size (2 x 3 ft.) ag a minimum island
requirement. Anything smaller won’t
add that much storage or counter
space to the kitchen and could easily
look foolish.

To determine if an island makes
sense in your kitchen, you should
draw up a sealed floor plan. Include on
this plan the proper swing direction of
all appliance and cabinet doors. And
note how far each projects into the
room when open. Then draw a 2 x 3-
ft. rectangle in the middle of the room
and check for clearance all the way
around. If you have extra room, you
can enlarge the island if you want.
Once you are satisfied with your plan,
double-check your layout by transfer-
ring it to your kitchen floor using

HOME IMPROVEMIENT GUIDE

Easy Kitchen Island

masking tape to indicate the island's
position.

We had enough room in our kitchen
to build a small igland. And we decid-
ed to outfit it with two roll-out trash
bins. By doing so, the island became a
recycling center of sorts, allowing for
convenient separation of disposable
and recyclable waste,

isiand options

One option for building an island is to
start from scratch, with plywood and
lumber, which is a mnﬁié)erahle task.

<N

—
r;.

&

A second option is to make use of stock
cabinets, available from a lumber-
yard, home center or cabinet dealer.
This choice was the one we picked,
and since we were repainting the ex-
isting cabinets, we chose inexpen-
give, unfinished cabinets for our
island,

In general, readily available base
cabinets range in size from 12in. to 36
in. wide x 24 in. deep. Wider units,

Lead photo: John Griebsch
Step-by-step photos: Neal Barrert

1 Remove door and drawer from stock
cabinet, then turn over cablnet. Using a
hammer, drive toe kickboard off cabinet.

£ Tocreate toekick on sides of cabinet, lay
cabinet on its side and mark toekick line on
side. Cut off waste with sabre saw.

3 To Join two cabinets, clamp front face
frames together, prebore and countersink
pllot holes. Then attach with screws.
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most often used as sink base eabinets,
are sometimes available as stock
items, and could be adapted for use as
an island. These sink base cabinets,
however, come with false drawer
fronts instead of functional drawers,
t.here eliminating valuable storage
your finished island.

WE demded to build our 36-in.-wide
# 24-in.-deep island by joining two
18-in.-wide cases. Since we were or-
dering new doors and drawer fronts
for the kitchen, we added enough door
and drawer panels for the island as
well. In addition, we chose to finish
the sides and back of the island with
panels which would mateh the cabinet
doors

If you want to do the same thing as
we did, be sure to purchase the island
cabinets before placing your door or-
der to establish the exact panel sizes
you'll need.

You should eonstruet the island en-
tirely in your basement or garage,
and install it only when appropriate in
the remodeling schedule. By doing so,

ou'll avoid any kitchen down time.
%'h]s island can be completed in about
10 hours of working time, excluding
the countertop.

Construction

To create an island from stock cabi-
nets, you must create a toekick space
around the entire island, instead of on
only one side which is how your stock
cabinets will come. Begin by remov-
ing the doors, drawers and existing
toekick facing panels from cabinetes.
The toekick panels are usually held on
with staples or nails and should come
off easily (Photo 1). Mark a line on
case sides indicating the top of the
toekick, and cut case sides to this
mark with a sabre saw (Photo 2). Re-
move the waste.

To join cases, temporarily clamp
the cabinets together at their face
frames, making sure that you have
them perfectly aligned. Bore pilot
holes through the face frames (Photo
3), and screw them together. Screw
the cabinets together through the
case sides as well (Photo 4), adding
spacer blocks between the sides to
keep the island assembly square if the
face frames overhang the sides, which
is usually the case.

Attach a %4-in. plywood panel to the
back side of the island, by screwing
through the case backs (Photo 5). This
panel should be exactly the same di-
mension as the newly combined face
frame on the island front side. In poai-
tioning the panel, make sure that it
overhangs the case sides the same
amount as the front face frames.

Then, attach strips at the top and bot-
tom edges of both of the island sides to
furr out the sides flush to the edges of
the front face frame and rear panel
(Photo 6). These will provide a firm
attachment for facing panels that will
come later.

Construet a new toekick for the is-
land using %-in.- or ¥-in.-thick ply-
wood. Miter the corners, and fasten
them together with glue and 4d finish-
ing nails (Photo 7). Then take this toe-
kick assembly and center it on the
bottom of the island. Cut and install
corner gussets along top edge of toe-
kick using glue and 4d finishing nails.
Then, attach the toekick by screwing

through gussets into island bottom
(Photo 8). Set and fill any nail holes in
toekick.

Attach facing panels to sides and
back of island by screwing through
the case (Photo 9). Also, install the
new doors and drawer fronts at this
time, using the instructions starting
on 111asa guide.

l! inally, prime and paint the island
to match the rest of the kitchen cabi-
nets, and leave the island in the ga-
rage or basement until time comes for
installation. You should build the is-
land countertop at the same time you
build the other countertops. (See our
story that begins on page 102.) P

&

& Joln sides with screws driven through
rear cabinet corners. Use spacer block be-
tween cabinets to keep assembily square.

& If back panel and face frame extend be-
yond sides, nall strips—cut to same thick-
nu:-:pm—tump.ldhum:muhldu.

8 Cut corner gu-.um to size and glue to
toekick assembly. Then center assembly on
island bottom and attach with screws,

l

5 Cut ¥-in. back to same size as
front face frame. Clamp In place and attach
with screws driven through cabinet back.

7 Construct new toekick assembily uﬂrlg.
Ye-In. or ¥e-In. plywood. Miter cormners, ap-
ply glue and join with finishing nails.

® Order back and side panels from door
and drawer front company. Then, attach
by driving screws from inside the cabinet.
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The AllNewCubCadet.
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Innovation. It's what makes us
what we are, Introducing the
advanced new garden tractor of
the "90',

Just look at the remarkable fea-
tures it offers you.

Tilt steering and a single-lever
adjustable, cushioned seat provide
comfort and convenience. A power-
ful, automotive battery improves
starting and offers longer life. A
large, 5 gallon capacity, saddle-style
fuel tank keeps vou cutting longer.
Streamline hood and side panels
are molded from dent-resistant,
rustproof materials, for lasting
beauty. Dual halogen headlamps
increase visibility for dusk and
night time operation.

And the extraordinary backlit
dash panel has indicators that con-
tinuously monitor every vital
operating condition.

Toughness. It's our hallmark—the
heart of every Cub Cadet garden
tractor.

Model 1862 starts with an 18 H.P.
twin-cylinder Kohler engine. Trans-
fer that power through the perfectly
balanced drive shaft, into the
hydrostatic transmission. Handle
rough terrain with a cast iron front
axle that offers improved stability
and a 30% tighter turning radius.

Mount it all on a full-length,
welded, twin-channel steel frame.

There's no doubt about it. It'sa
Cub Cadet.

Exhilaration. It's like a Sunday
drive with the top down.
Experience the smoothness of
the powerful twin engine. Touch
the control of the hydraulic deck
lift. Turn the wheel, and sense the
fingertip power steering. Adjust the
seat and tilt the wheel until you're
perfectly comfortable, Flip on the

Cub Cadel

PO. Box 360930
Cleveland, Chio 44136

NowTheresEveryReasonOnEarthToOwnOne.

' - s
i - .5-‘-’--__‘

headlamps, and take your new
model 1862 Garden Tractor fora
spin. It's a kick! It's truly a tractor for
all reasons.
Common Sense. When it'sa Cub
Cadet, it's backed by our network of
over 1600 independent dealers. Our
factory trained dealers sell, service,
and stand behind every Cub Cadet
tractor. And we stand behind them,
with a 2-year limited residential and
l-year limited commercial warranty.

Innovative engineering, state-
of-the-art technology and the quiet
assurance of a dedicated Cub Cadet
dealer.

It all adds up to make Cub Cadet
garden tractors the sure bet.

Tough Tractors, For Your Little Corner Of The World.
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Undercabinet

Lighting

How to put more light
where you need it

BY NEAL BARRETT

NE OF THE great pleasures
o of a well-designed kitchen,

or any work area for that
matter, is adequate lighting. There
are few things more frustrating than
working where the lighting isn't up to
the task being done. Even when the
general kitchen lighting is adequate,
too often a person working at a
counter is forced to proceed in his or
her own shadow. There is a relatively
simple solution, namely mounting
lighting fixtures underneath the wall
cabinets to directly illuminate the
countertops.

There are specialized fixtures de-
signed for just this application. For
our project, we chose low-profile fluo-
rescent fixtures by Alkeo (11500 W.
Mellrose Ave., Box 1389, Franklin
Park, L 60131). These lights use min-
iature tubes (F8T5 and F13T5) and
give excellent illumination. And, each
fixture comes with its own built-in
switch, so you have the option of con-
trolling the light from the fixture or
from a wall switch. The lights are
available in various lengths to fit
standard cabinet widths.

Discuss with your electrician the
location of fixtures, wiring require-
ments and details of any switches you
may desire. You should have the feed
lines run at the time other electrical
work for the room is being done. Just
make sure that the circuit is not tied
into the main service panel until you
have the fixtures wired.

installation

Assuming that the feed lines are al-
ready in place, installing these fix-
tures should take about 30 minutes
each. Begin by removing the plastie
diffuser and wireway cover from each
unit (Photo 1). Then, install the cable
connector (supplied with the fixture)
in the knock-out opening (Photo 2).
Then, feed the supply lines into the
fixture, and mount the housing under

L i

1 Remove plastic diffuser cover from fix-
ture, Remove screws at both ends that hold
wireway in place and set wireway aside.

2 Determine mast convenient location for
entry of cables and remove knock-out
plate. install cable connector In hole.

B Strip off sheathing from cables and feed

4 Cut and strip 6-in. pigtail wires, and join

Lead ¢ JoknGrisbsth wires through connector. Locate fixture on | white wires together and black wires to-
photos; Meal Barrern cabinet. bore pilot holes and attach. gether uting proper tize Wire-Nuts.
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a cabinet with two screws (Photo 3).
Connect 6-in. pigtail wires to the lead
wires (Photo 4). Then, join the black
fixture lead to the black pigtail and
the white fixture lead to the white
pigtail (Photo 5).

Connect the ground wire to the
housing ground lug. Be sure that all
Wire-Nuts are secure and that no
loose strands of wire are left exposed.
Tuck the wires neatly into the housing
and replace the wireway with the
serews provided (Photo 6). Install the
fluorescent tube (Photo 7), and re-
place the plastic diffuser.

When all fixtures have been in- |
stalled, have the eireuit connected at
the main panel box. P

5 Locate leads in wireway. Then attach
black lead to black pigtall and white lead
to white pigtail using Wire-Nuts.

& Carefully fold wires into wireway, then
slide wireway into fixture. Align mounting
holes and drive screws seécurely in place.

T Push fMluorescent tube into fixture brack-
ets, Then replace plastic light diffuser. Turn
on power and check for proper operation.
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the amazing new solution to
rofary timmer 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.
® Guaranleed to save you time!
TO OADER CALL TODAY

1-800-262-5122

$2m:|”95

(Call for dealership inquiry) é ween
[ IVISA | [MGC# Exp Date.
{ ) Check enclosed for $21.85 plus $3.00 postage and handling PM4g0
Your Trimmer Make Model #
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City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533
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There are a million things to see in

Name
Colorado. Some, like the residents of Address
our ghost towns, just requirealittle City____________ State

imagination. Send for yvour free Zip Phone

Vacation Guide. Or call and ask for
ext. 220. Colorado Tourism, Box
38700, Dept. 220, Denver, CO 80238,
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How to remove the old
to make way for the new,

TEXT AND PHOTOS
BY NEAL BARRETT

F YOU HAVE included the re-

placement of your appliances and

eountertop in your kitchen plans,
careful planning can limit the inconve-
nience caused by changing these
major components. Of course, the
amount of time your kitchen will re-
main tied-up depends on the specific
choices you've made. If, for example,
you are replacing a slide-in stove with
one of a similar design and size, you
can make the transition in less than an
hour. However, if you are replacing a
slide-in unit with a built-in or drop-in
configuration, the cabinet and coun-
tertop modifications will require a
longer period of disruption.

In any ease, if you are replacing Lhe
countertops, the sink will have to be
temporarily disconnected and re-
moved, leaving the kitchen without
water and eounters for a time.

The best strategy is to be complete-
ly prepared for the new installations
before you remove the old items. Be
sure to have all new appliances either
on hand or scheduled for delivery at
the appropriate time,

If you are having a new countertop
fabricated by a contractor, or if you
plan to build it yourself, be sure that
it's ready to install before you demol-
ish the existing one. If you're going
the contractor route, confirm the
scheduling of their installation as the
date approaches, and try, as well, to
determine the length of time they’'ll
need to complete the work. Also,
make sure to establish the entire

' . |

HOME IMPROVEMENT GUIDE

Old Fixtures

1 Toremove range hood, first shut off
circuit power. Then, using a screwdriver,
remove the hood's junction box cover.

2 Disconnect all electrical connectlons
and loosen cable connector. Support hood,
then remove crews that hold it in place.

. v

&

3 Toremove dishwasher, begin by loosen-
Ing clamp that holds drain hose to sink tall-
plece or to disposer. Pull off drain hose,

& Remove screws that hold access panel In
place. They were accessible from inzide on
our unit, once the door was opened.

$ Remove access panel and lower trim
panel [shown| to get to the electrical and
plumbing connections undermeath unit.
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scope of the contractor’s responsibil-
ity on the job, for instance, are sink
and cooktop cutouts included in the
price, and will the old counters be re-
moved from the job site?

Removing appliances
Begin by I:igrmg the refrigerator to
an adjacent room, where it can be
pl in and remain reasonably ac-
cessible for a few days. Most refriger-
ators have casters built into the unit
base for easy movement, Even so, it's
a pood idea to protect floors and car-
pets by rolling the appliance over
some heavy cardboard.

Next, pull out and disconnect the
old stove. If the unit is electric, mere-

ly unplug it, If the stove is a gas mod-
el, there should be a shutoff valve
directly behind the stove. Turn off the

supply to the stove, and check for
complete shutoff by trying to ignite
the burners, Then, disconnect the gas
line and remove the unit.

In our kitchen, we replaced the ex-
haust hood over the stove with a com-
bination microwave oven and exhaust
hood unit. To remove the existing
hood, begin by ahun.mﬁ off the circuit

ower to the unit en, open the
unetion box on the underside of the
ood (Photo 1), and disconnect the
supply lines and ground connection
(Photo 2).
Loosen the screws that hold the

& Shut off circuit power to unit and discon-
nect all electrical leads. Then shut off water
supply and disconnect supply line.

7 Remove screws that hold dishwasher to
underside of countertop. Then pull unit
—with drain hose—away from cabinet.

8 To remove sink, loosen nut between
tailpiece and trap using pipe wrench or
pliers. Pull trap away from taliplece.

10 Using a wrench, remove sink hold-

¥ Shut off water at meter if necessary. and
loosen compression fittings between wa-
ter feed lines and sink supply lines.

11 Ncountertop is too large to remove in

hood to the cabinet above, and lower
the unit far enough to gain access to
the eable connector. Loosen the screw
which anchors the connector, and pull
the cable out of the hood. (Since our
new appliance was a plug-in model,
we had the old supply line rewired
into an outlet box inside the cabinet

above.)
Before beginning to remove the
dishwasher, shut off the water supply

to the unit. Then loosen the hose
clamp that holds the drain line to the
sink drain tailpiece (Photo 3), and pull
off the drain hose from the fitting.
Next, loosen the serews that hold the
dishwasher access panel in place
{(Photo 4), and remove the panel and
trim piece (Photo 5).

Shut off the circuit power to the
unit, and disconnect the electrical
supply lines at dishwasher junction
box (Photo 6). Then pull the supply ca-
ble out of the box. 65& an &djuatable
wrench to disconnect the water sup-
ply line from the dishwasher, and
remove the screws that attach the
dishwasher to the countertop (Photo
7). You can now pull the dishwasher
out of its opening. Keep in mind that
you must feed the drain hose through
the adjoining eabinet side as you re-
move the unit.

Removing the sink
To remove the sink, use a pipe wrench
to loosen the compression fitting be-

tween the sink tailpiece and the trap
(Photo 8). Then, disconnect the slip-
joint fitting between the trap and
drain, and remove the trap. Loosen
the compression fittings between the
water lines and sink supply lines (Pho-
to 9). Unserew the sink holddown
clamps from the underside of the
countertop (Photo 10), then run a thin
putty knife around the sink rim to free
it from the eountertop. Lift out the
sink and set it aside.
In our cabinet preparation story
91), we showed how to remove
Ll!::g;:rews that hold the curuntert.opa
to the cabinets. If you haven't re-
moved these screws, do so now. At
this point, the countertop can be
removed. Often, however, kitchen
counters are so large that taking them
out in one piece is either imgloaslble.
or extremely unwieldy. If this is the
case on your job, you can simply cut
the top into amaller, more manape-
able pieces. Slide scrap blocks of 2x2
lumber between the counter and eabi-
nets, and use a circular saw with car-
bide-tipped blade to cut across the
eounter (Photo 11). Be sure that the
counter is adequately supported so
that the saw blade does not bind in the

down clamps that bear on countertop. Run | ane plece, support it on scrap blocks, then
putty knife under sink rim to free up sink. cut Into pleces with carbide blade. cut. ™
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How to build a new
countertop with the latest
material.

BY NEAL BARRETT

l N ITS MOST basic form, the

kitchen is a workroom. And as

such, the countertop is the work-
bench—the primary component on
which all other operations depend.
But the countertop functions on an-
other level as well. Because of its
scale and pogition in the room, it de-
fines one of the primary decorative
elements in any kitchen design.

The choice of materials available for
countertops is vast. The time-hon-
ored selections of plastic laminate,
wooden butcher-block, ceramie tile
and stone have been joined in recent
years by the new solid surfacing ma-
terials. These new products, made
from either an acrylic or polyester
base, have a stone-like appearance
and are easily machinable.

When properly joined, using the
methods outlined by the manufactur-
ers, these materials give a virtually
seamless ap ce, creating a very
dramatic effect. And, these counter-
tops wear extremely well. These ma-
terials are resistant to stains, and any
scratches or nicks which might occur
can be removed easily with fine sand-

ple. e

eep in mind that such innovations
are not available at bargain prices.
Solid surfacing materials are definite-
ly a premium product, and they com-
mand a premium price. The material
cost. for our project was almost $2000.
If we hired a contractor, the installed

1 Begin countertop by laying out and cut-
ting substrate material to fit. Leave Ya-in.

space around perimeter of each sheet.

High-Tech
Countertop

spite the high cost, we chose to use
one of these materials, Avonite's
Green Mist, for our counters, because
the results can be so spectacular.

While you may find these materials
available in unfabricated form, the
manufacturer's general marketing
strategy is to make them available
only through fabricators trained in
proper construction techniques by
factory representatives, Having been
instructed in the Avonite program,
we did build the counters in our own

2 Lay out counter openings on substrate
according to manufacturer’s specifications.
Carefully make cutouts with sabre saw,

shop. But as it stands now, if you want
to work with this material, you'll have
to contact a local Avonite dealer, take
his or her course and proceed in the
manner shown here, Or, you'll have to
hire a fabricator.

Working with this material is a
rather messy process, generating a
lot of dust and toxic fumes from the
seaming substanece. So, if you hire a
fabrieator, arrange to have as much

Lead ¢ John Gnebsch
L photos: Meal Bamert

B Once satisfied with fit of substrate, re-
mowe It and nail 1x4 support strips to top of
cabinets, Then screw substrate to strips.
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work as possible completed in the
shop. Also, discuss precise echedule
deadlines to determine the amount of
disruption you can reasonably expect.
The Avonite most commonly used
for countertops is % in. thick and
comes in 3 x 10-ft. sheets. The mate-
rial is heavy, having about the same
weight per sqbut;a:red oot as industrial
grade particle ;
Techniques
The first step in constructing the
countertops is to lay out and fit a solid
¥i-in.-thick particleboard substrate
over the entire counter area (Photo
1). When fitting these Is, a Ye-in.
8 must be left at the walls and at
e front edge of cabinets, for expan-
sion and air eirculation. Next, the cut-
out areas for sink and cooktop are
located and cut in the substrate mate-
rial (Photo 2). These cutouts act as a
template for making the final cutouts
in the countertop material later.
Since the edge treatment we want-
ed was going to raise the countertop
1% in. above the cabinets, allowance
was made for this thickness by remov-
ing the substrate and applying a se-
ries of 1x4 spacer strips along the tops
of the cabinets (Photo 3).
The manufacturer says that seams
should not be located at the corners of
the countertop. Since the sheets come

& Fora U-shaped counter, do not make
Joints at corners. Instead, clamp L-shaped
gulde to surface and cut returns on ends.

in a 36 in. width, and our counter was | the seams are permanently joined.

only 26 in. deep, we cut the corner
sheets to an L-shape and offset the
geams 10 in. from the corners (Photo
4). To make cuts, you'll need a router
and a Y-in. carbide-tipped bit. The
router is guided with a straightedge
guide, clamped firmly to the work-
piece.

The seams are also machined by
running a router along a straightedge
guide. And, registration at the seams
i8 achieved by one of two methods.
The first is clear plastic joining plates,
available from Avonite suppliers,
that are used along the geams in the
same manner as wood plates are used
in biscuit joinery.

A second method, and the one we
used (Photo 5), is a router and bit sys-
tem from Porter-Cable called the Tru-
Match System, model No. 692, that
was specifically designed for joining
solid surfacing materials. This system
consists of a router with an oversized
base and a special router bit that ma-
chines an interlocking wavy profile on
each of the adjoining edges. The sys-
tem is penerally available for about
200

When the seams are all machined
and fitted properly, the pieces are
brought into the kitchen and checked
for fit in place (Photo 6). Any adjust-
ments are easier to accomplish before

8§ Cut seams with Tru-Match routing sys-

tem. System produces wavy cut that Is self-
aligning and nearly invisible,

7 Underedge of countertop can be bulit-
up to create different designs. Just join
strips to top with fusion material.

sliicone adhesive, Place wax paper under
seams to keep seam area from bonding.

Once satisfied with the fit, the pieces
are returned to the workshop to fabri-
cate the edge buildup.

The substance used for bonding
Avonite is called fusion material, and
is activated by the addition of a cata-
lyst. The pieces that create the edge
buildup are cut, sanded smooth, dust-
ed off and wiped with alcohol just pri-
or to joining. The catalyzed fusion
material is spread on the mating
parts, and then spring clamps are
placed approximately every 2 in.
along the joint until the bond sets,
which takes at least 2 hours (Photo 7).
Because of the complexity of the edge
buildup on our counter, the process
took place in a series of steps—bond-
ing, routing and more bonding. We
used a Ye-in.-radius rounding-over bit
to machine the counter edge, both to
and bottom. This yielded a 1-in.-bull-
nose profile. A stepped buildup was
added behind the ose to create a
more classical feel to the design.

When the buildup was complete,
the counters were returned to the
kitchen for seaming., Each piece was
attached to the substrate with dabs of
clear silicone (Photo 8). Wax paper
was placed underneath each seam to
prevent the Avonite from bonding
—at these points—to the substrate.

(Please turn to page 126)

- - \I.l__._.‘
& Once seam is cut, slide mating sheets
onto cablnets and check for Mt If At is tight,
then cut other end of sheet to length.

\

¥ Temporarily attach clamping blocks to
mating surfaces. Then apply fusion materlai
and draw seam closed. Let dry for 2 hours.
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How to buy major
kitchen appliances.

BY MERLE HENKENIUS

HEN REMODELING a
wm'tchen. the finishing touch

is all-new aEpIiancea. You'll
find, however, that the selection pro-
ress is not as simple as it once was.
Competition is stiff, and is played out
in tit-for-tat announcements of new-
and-improved features. The appli-
ance industry has endured a dizzying
shell game of buy outs and takeovers,
resulting in extreme consolidation. In
fact, all the domestie brand names
you'll encounter are now owned by
just five companies.

So how to proceed? As always, ig-
nore the boardroom maneuvering and
coneentrate on the product. It'sstilla
matter of matching features to life-
style and, of course, budget. Here are
a few considerations to keep in mind
as you stroll down the appliance isle,
commissioned salesperson in tow,

Kitchen Ranges

If you have a choice of gas or electric,
but no clear preference, here are
some differences you may wish to con-
sider in making a decision.

The primary advantage of gas is its
immediate response and visual confir-
mation of heat levels. Gas ranges also
work in power outages. Tests indicate
more uniform oven temperatures,
which will be important to those who
do a lot of baking. Many newer gas
ranges also feature convenient waist-
level broilers.

In addition, fickle gas pilots have
been largely replaced by electric
spark ignitors, which offer further
energy savings. Some also feature
electronic controls and digital tem-
perature readouts. And finally, a gas
range is usually less expensive to op-
erate than a comparable electrie mod-
el. Operating costs will vary widely
with regional energy prices, of
course, but a gas range could easily be
20-30 percent less expensive to use.

Electric ranges offer a cleaner
cooking method and are generally
more reliable, requiring less routine
maintenance. More electric models
are available with self-cleaning ov-
ens, as well. While available in both
electric and gas, self-cleaning ovens
are generally more effective in elec-

HOME IMPROVEMENT GUIDE

New Appliances

Ll
e

tric models. While eleetrie ranges fall
behind slightly in oven performance,
they excel in broiler performance,
with a uniform distribution of heat.

Electric ranges lend themselves
more easily to design variations,
hence, you'll find a greater variety of
options on electric models, Chief
among these is a rapidly expanding
choice in burner styles and sizes. Re-
sistance coils are still the most popu-
lar, with ceramic- or metallic-coated
cast-iron burners gaining somewhat.
Cast-iron burners are slower, howev-
er, and require flat-bottomed pans for
best results.

Also available are cooktops without
vigible burners, These smooth-top
glass or ceramic surfaces contain
heating elements just below the sur-
face, Their real value, of course, is
that they are very easy to elean. The
disadvantage is that they offer no vi-
sual confirmation of when a burner is
on. This, combined with the fact that
they are slow to cool, makes it much
easier to accidentally burn yourself.
Smooth-tops are algo slower in re-
sponse time than surface coils,

Convenlience factors

The key to convenience in ranges is
ease of cleaning. This may include lift-
up or removable cooktops, removable
oven doors, coated oven racks, easy-
to-clean burner drip bowls or ele-

ments, and self-cleaning or
cantinuous cleaning ovens.

The advantages of lift-up cooktops,
removiable doors and nonstick coat-
ings are obvious. Of course, self-
cleaning ovens have an automatic
appeal. No one wants that job. Still,

e process is not perfect, and it will
add $50-$100 to the price of arange. In
simplest terms, self-cleaning is ac-
complished by extreme heat. With
temperatures reaching 900°, spills
and splatters are literally vaporized
and vented through the back of the
gtove, In most cases, you'll still need
to clean the door frame manually.
Ranges with self-cleaning ovens are
also slightly less reliable.

Continuous cleaning ovens do not
use extreme heat, but rely on baking
temperatures and a textured surface
to loosen oven grime. This method is
less effective.
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Leading Edge Radar Detection Never Looked Better.

The New BEL VECTOR 3

The new VECTOR 3 impressively
combines styvle, pertormance, and
} band radar detection
While VECTOR 3's compact and well executed
design can be confirmed by your eve, its performance
advantage is confirmed by a number one rating in the most

recent test conducted by Road & Track magazine:

“...Nector 3 maintains a BEL tradition of excellent
sensitivity, posting the highest figures in this survey for
both K and X band radar” Roed & Track

Making this accomplishment even more impressive is
the fact that VECTOR 3 posted the highest K and X band
sensitivity levels ever recorded in any radar detector test!

VECTOR 3's top-rated performance is achieved by
adapting a technology used in military satellite communica-
tions. It's called Image Rejection Technology®, or IRT". And
through its use, VECTOR 3 is able to identify weak police
radar signals that other detectors simply miss = a definite
advantage for detecting Instant On or Pulsed radar. And
when Instant On or Pulsed radar is encountered, VECTOR

3 warns vou with a separate audio alert.

In addition, VECTOR 3%

make driving with the world’s most advanced radar detector

easy, convenient, and reliable. With
VECTOR 3. leading edge radar

Linequaled in performance,
another important advantage—
detection of Ka band police
radar. now being used in

both the LS. and Canada.

high quality and ergonomic design

sy Tends®
Efrtanrsty EAMLAT

detection never looked better! i raaed
Livecird 1172 1158 1
a...-au T i 8 [7T]

Lyl ks rams

Fully featured, VECTOR 3

Escart hrd | s 1]
is $299.95 and comes with a ane e I it
vear warranty on parts and service. | "Bin - b

. s ad Fulier :'1.:"“_
A remote version, VECTOR 3R, Brasiges 4008 1w e
L e HL ] oy T
) LR | by PeETT oL HE
is also available for $319.95. Moo Ptz i A
[ T e—
Pt P W 10 ]
To arder, or for the name of s ACEIAL I T
-, Wole pecses [ “.;.F' 14
a dealer near yvou, just call toll-free: || "eowem et 1)
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1-800-341.1401 LISA

1-800-2658-3994 Canada
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New ¥ band radar detectors far use in F._mlp;' are now available, Please imguire bor
rare | Flcd Al o BB pgsiered irsdemark of BEL- TROMNHCS LMITED

The Technology Leader In
3 Band Radar Detection.

BEL-TRONICS LIMITED
The Intelligent Choice
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{(Comtinued from page 104)

Little things, like an oven handle
that runs the full length of the door, a
bright control-panel light, oven door
windows, control knobs that are not
coneealed by tall stock pots on a rear
burner, are all small comforts that
make a big difference to some, and
none at all to others.

A few upscale ranges also feature
down-draft grills and modular, plug-
in griddles. Others include overhead
microwave ovens, The grill and grid-
dle are clearly lifestyle choices. The
disadvantage of grills that are drafted
outdoors is that they also pull air from
your home. If you've just heated or
cooled that air, a grill can harbor a
hidden expense. As for integral mi-
crowaves, they can save valuable
counter space, and can be perfect for
kitchen remodeling projects.

Refrigerators

Refrigerators too have grown in ca-
pacity, features, and, yes, in price. In
fact, you'll find the sticker prices of
the new super-fridges to be guite
chilling. The upside of this evolutionis
that today's models use 40 percent
less energy than early 1970's models.

Even if you were to opt for a much
larger size, your new refrigerator is
likely to use less energy than your old
avocado-colored clunker.

Deciding on the right size refrigera-
tor and a style that suits you and your
kitchen is the most important part of
the selection process. The most popu-
lar model is still the top freezer, bot-
tom refrigerator model. It requires
only slight stooping to reach the most
often used items, while frozen foods
are handy at eve level,

Single door units do not have true
freezers and are generally not ade-
quate for families. Side-by-side mod-
els work well in narrow, galley
kitechens where a full-size door swing
will obstruet traffic. Side-by-sides are
generally less efficient, owing to less
insulation between fridge and freez-
er, but they do put more food, both
frozen and unfrozen, at eye-level.

What size will vou need? The best
indicator will be your experience with
yvour old unit. If you don’t have
enough space, upsize. Otherwise, buy
a similar or smaller size. If vour
household is increasing or decreasing
in number, or appetite, that too

should be factored in. Keep in mind
that smaller units of comparable qual-
ity will use less energy.

Generally speaking, a family of two
will need 8 cu. ft. of refrigerator stor-
age, with one extra foot for each addi-
tional family member, Lifestyle
factors should also come into play. If
you buy groceries in large quantities
or freeze your own garden vegeta-
bles, then a larger unit is in order.

Structural considerations
If you look at enough refrigerators in
arow, your eves will sort of glaze over
and you'll fall prey to the sales pitch.
A better method is to look for specifics
and rate each offering accordingly.
To begin, note the compressor ca-
pacity. Asthe compressoristhe heart
of every refrigerator, it should be effi-
cient, big enough and, ideally, quiet.
Your best indicator will be found on
the unit’s yellow energy label. The
maore efficient the compressor, the
more excess capacity it will likely
have. Also, have the unit plugged in.
Compressor noise levels vary. A
noigy compressor does not necessar-
ily signal poor quality, but you'll need

Is it clean now?

W



to decide if the noise level is too high
to ignore on a daily basis,

Another important feature will be
the inner lining. Will it stand up to 15-
20 years of use and abuse? While ABS

PVC plastic were once the norm,
some new models feature polystyrene
plastic. Polystyrene is superior in its
resistance to staining and cracking.

Insulation is another sure-fire sig-
nature of quality and efficiency. While
E:lyurethnne has replaced fiberglass

tt insulation in refrigerator walls,
fiberglass or slab-foam insulation can
still be found in doors. Polyurethane-
filled doors are far superior, offering
not only better insulation but a more
rigid door. This helps make for a bet-
ter seal when the door is closed, As a
perfect door seal is eritical, also check
for solid plate-steel or die-cast hinges.
These will offer the best durability
through thousands of swings. The
door seal material should also be fas-
tened in place with metal strips.

Aside from these considerations,
notice how easily the meat keeper and
erisper drawers slide. Keep in mind
that sticky operation on tﬂe show-
room floor will worsen with time,

weight and cold temperatures.
Avoid, if you can, plastic door glides.
Opt for those with rollers that allow
little gide-to-side movement.

Warranties are generally better on
refrigerators than on ranges. Some
eomponents, such as the compressor,
may be warranted for five years. Of
course, extended warranties are also
available at the retail level.

Dishwashers

When it comes to selecting an auto-
matic dishwasher, you'll encounter
far fewer options and much less confu-
sion. Performance is everything in a
dishwasher, however, so buy the best
yvour budget will allow,

The most important factor is the
number of wash levels. Single-level
units often leave spots and do little to
wash stubborn food particles from
dishes and utensils. These are often
builder's-grade models and should
probably be avoided.

Look for a unit that has at least two
levels of spray action, one at the bot-
tom and another near the top. These
will give reasonably good results at a
fair price. For the %c:it results, how-

ever, choose a 3-level spray-action
model. These shoot water from sever-
al directions and, as a result, require
less rinsing of dishes before loading.

Another useful feature is a booster
heater that raises water tempera-
ture. This will improve washing re-
sults and save money by allowing you
to turn down your water heater.

And, you might opt for an energy
cycle on the control panel. This allows
you to wash a lightly soiled load with
less hot water. 1t also offers a rinse-
and-hold eycle, so that a few dishes at
a time can be added to the machine,
rinsed and held, until a full load can be
run. A pots-and-pans cycle and no-
heat drying are also available.

Finally, you'll find quite a range in
dishwasher warranties. One-year
parts and labor i8 standard, but some
top-of-the-line models come with a 3-
vear parts warranty and five vears on
the pump motor.

Disposers

When shopping for a disposer, try for

aunit with at least a ¥e-hp motor. Be-

vond that, upscale models will feature
{Plense turn fo page 125)

Of course not. When your hair needs cleaning you don't vacuum it.
Because to really get it clean you need soap and water. The same 15
true for carpets and upholstery. The compact, easy to use,

Bissell Power Steamer cleans deep down. So it gers at dire char (
vacuums can't. And makes all che

chingsyouliveon, a loceasier tolive wich. E3ISSE

FOR MORE INFORMATION, OR THE DEALER NEAREST YOLU CALL 1-800-257-Ta4]
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How to install the
cleanup equipment,

BY NEAL BARRETT

NCE YOUR countertops

are installed, move as quick-

ly as possible to restore the
kitchen to a functional status. To pro-
vide water once again, install the
sink, dishwasher and garbage dispos-
er unit first. Assuming all necessary
parts are on hand, it is reasonable to
expect that these units can be in-
stalled completely in less than 8
hours.

Sink And Disposer

Regaridless of what sink you choose to
install, it greatly simplifies the task to
mount as much hardware as pozsible
on the sink before locating it in the
countertop (Photos 1-5). If you are us-
ing your old sink, much of this will al-

y be in place, If you choose a new
one, like we did, be sure to follow
carefully the instructions included
with the hardware.

Onee all the hardware is in place,
run a bead of plumber's putty around
the gink rim and lower the gink into
the cutout in the countertop. Use the
baolts provided with the sink to fasten
it firmly to the countertop, then clean
up any excess putty which squeezes
from under the rim.

Connect the electrical leads from
the disposer to the wires in the power
cable (Photo 6). Then, position the
disposer on its mounting ring and ro-
tate the elamp to hold the unit in place
(Photo 7). Wait until the drain lines
are connected before locking the
clamp tightly.

In our installation, it was most con-
venient to connect the disposer drain
line to a tee just above the sink trap.
Once this was in place, we installed
the trap and reconnected the sink
drain line (Photo 8).

You can also design your waste
plumbing so that each separate sink
CoMm ment has its own trap. If you

o this route, then just connect the
isposer drain line to the closest sink

Sink,Dis
Dlshwas

ser And

1 If you want a disposer, attach ts mount-
ing ring to sink before Installing sink. Fol-
low manufacturer’s specific Instructions,

& To Install strainer basket, apply putty to
basket flange, then slide flange into sink
hoie. Place washer and cup over basket.

3 Thread retaining nut onto basket and

& Arttach sink tallpiece to basket with nut
tightened securely In place. Tallplece can

Lead o: John Gretsch tighten securely against cup. Turn owver sink
photoa: Meal Barrett and wipe away putty squeeze-out. be cut to length for drain alignment.
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tailpiece. Once the waste line assem-
bly is together, be sure to completely
tighten the disposer mounting clamp.
Then, finish your sink installation by
attaching your faucet supply lines to
the compression fittings on the feed
line shutoff valves (Photo 9).

Dishwasher

Because of the location of our dish-
washer, we had to install its trim kit
before we could slide the dishwasher
in place. In most situations, however,
you can do this later. (See “Appliance
Trim Kits," page 116.)

Begin installation by removing the
dishwasher access panel and sliding
the dishwasher into position. Be sure

to feed the drain hose through an ap-
propriate hole in the adjoining cabinet
side. Ultimately, the drain hose will
be connected to a drain port on the
side of the disposer.

Adjust the unit to proper height—
following manufacturer's instruc-
tions—then level it using the ndiju:atd
ing screws that are accessible from
the front of the unit. Feed the electri-
cal supply line into the junetion box,
fasten with a cable connecter (Photo
10), and make the electrical connec-
tions (Photo 11). Be sure to properly
ground the unit by attaching ground
wire to the lug that's provided inside
the box.

Connect the water supply line to |

the dishwasher using the fittings stip-
ulated by the manufacturer (Photo
12). Then, install the screws that fas-
ten the dishwasher to the underside
edge of the countertop (Photo 13).
Keep in mind that with solid surfacing
countertops, the serews should be
placed into the substrate and not into
the counter material,

Connect the dishwasher drain hose
to the disposer unit. If you're install-
ing a new disposer, you'll have to clear
the plug in the disposer port first.
Onee everything is installed, turn on
the eireuit power to the disposer and
dishwasher. Then, turn on the water
supply, and check for proper perform-
ance of all components. v

5§ Install faucet by sliding through sink
opening and tightening with retaining
nut. Follow manufacturer's directions.

8 Join disposer to waste line with proper
tee. Then add trap to waste line and tall-

plece. Tighten disposer ring securely.

11 Connect ground wire to lug provided,
then connect unit leads to feed wires.

& Remove disposer access panel and
knockout plate. Install connector and
power cable. Joln wires with Wire-MNuts,

9 Cut faucet supply lines to proper length
and slide ends into compression fittings on
water supply shutoff valves. Tighten nuts.

7 Lift disposer onto sink mounting ring,
then rotate ring to clamp unit in place,
Align drain connections before

10 Slide dishwasher into cabinet opening
and level in place. Remowve junction box
cover, install cable and cable connector.

T2 Connect water supply line to Inlet
valve with fittings recommended by manu-
facturer. Attach drain hose to disposer.

132 Attach upper corners of dishwasher to
underside of counter with screws driven up
Into substrate, not countertop material.

1)



How to install the
cooking equipment.

BY NEAL BARRETT

Y THIS TIME, you've proba-
B bly spent longer than you'd
like without having a hot,
home-cooked meal. Now is the time to
return full funetion to your kitchen.
On this job, we replaced all of the
cooking appliances. By combining a
built-in, under-the-counter oven
with a drop-in cooktop, we achieved a
truly custom-designed look. And, by
adding a combination microwave
oven and exhaust hood to our cooking
center, we provided the latest in con-
venience options. If you have all the
required wiring in place for these
units, installation ean be expected to
take approximately 4 to 6 hours.
Since we replaced a slide-in stove
with a built-in oven, some modifica-
tions had to be made to the cabinetry.
To support the oven, 3-in.-wide cleats
were attached to the adjacent cabinet
sides (Photo 1). And, a bottom face
rail was added by nailing it into these
cleats (Photo 2). A new toekick facing
panel was installed to finish enclosing
the area (Photo 3). We also had to pro-
vide a new junetion box—for cooktop
and oven hookup—to replace our ex-
isting stove outlet. If you plan to do
what we did, have your electrician
supply this box when the rest of the
electrical system is being updated.

Lead photo: John Gnetsch
Step-by-step photos: Meal Barett

1 Tomodity cabinet space to recelve bullt-
In oven, glue and screw 3-in.-wide wood
cleats to cablnet sides to support oven.

HOME IMPROVEMIENT GUIDE

Oven, Cooktop
And Microwave

installation
To install the oven, slide it part way
into the cabinet and make the electri-
cal connections in the new junetion
box (Photo 4). Then, push it all the
way into the case and fasten it to the
face frame on both sides with the
serews provided (Photo 5).

To install the cooktop, line its cut-
out with nonconductive aluminum

f _ y

& Cut bottom rall to match size of existing
cabinet rails. Then, attach to oven support
cleats with glue and finishing nails.

tape (Photo 6). And, apply the foam
tape provided with the unit to the bot-
tom edge of the cooktop. Position the
cooktop next to the cutout, and make
the electrical connections in the junc-
tion box. Then, gently lower the unit

into the cutout.
Attach the mierowave oven mount-
ing plate to the wall above the cooktop
{ Please turn io page 125)

B Install toe kickboard—made of Vu-In.-
thick plywood—on adjacent cablnets to
span oven cabinet opening. Nail in place.

1o
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How to update old
cabinets instead of buying
new ones.

BY NEAL BARRETT

S MENTIONED earlier, we
Adecided to replace our exist-

ing eabinet doors and drawer
fronts with new ones of a different
style. This job is extremely straight-
forward, if the new components are
ordered from one of the many compa-
nies that specialize in these cabinet
parts. One such company that we
recommend is the Porta-Door
Co., Ine., 65 Cogwheel Lane, Sey-
mour, CT 06483, On request, they will
forward a catalog and ordering infor-
mation. The selection of styles in-
cludes over 30 different designs. But
before placing an order, be sure to
thoroughly read their instructions so
you will receive the proper sizes.

When the doors and drawer fronts
arrive, check that the sizes are cor-
rect. Then, prime and paint these
components to match the cabinets.
Take the time to do a high-quality job,
because the doors and drawer fronts
are the most visible aspect of your ca-
binetry.

Lay out the hinge position on each
door, then prebore pilot holes and in-
stall the hinges (Photo 1). You can use
a spacer block to help locate the hinge
position on the cabinet face frames
(Photo 2). Again, bore pilot holes
(Photo 3), then install the doors.

{Please turn to page 132)

Lead o; John Greefisch

-step photos: Neal Barrett

B Remove door and bore pliot holes into
cabinet stile. Lift door back into place and
attach by driving serews into stile.

HOME IMPROVEMENT GUIDE

New Doors And
Drawer Fronts

=]

1 To install new doors, mark hinge hole

locations, then remove hinge and bore pl-
lot holes. Attach hinge with screws.

i

&

& Glas panel doors come without glass,

Buy gilass panes and install with stops pro-
vided. Attach stops with ':-In. brads.

& Clamp spacer block to cabinet rail, then
hold door in place with hinge resting on
block and mark hinge hole locations.

§ To install new drawer fronts, temporar-
ily clamp front to drawer box. Carefully
bore pilot holes and attach with screws.

POPLULAR MECHANICS ® APRIL 1990
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How to get sponges and
cleaning pads out of view.

BY NEAL BARRETT
l T IS ALWAYS a pleasure to find

asimple solution toa small, but ir-
ritating, problem. In this case,
the problem was finding a place to
store unsightly sponges and serub-
pads, and the solution came from an
easily installed set of tip-out trays.
We put one behind both false drawer
fronts in our sink cabinet. There are
several manufacturers of this type of
hardware. We chose Amerock’s ver-
gion, which is readily available
through retail hardware outlets.
Most false fronts are lightly glued
in place and can be easily removed by
running a putty knife around them.
Complete directions are included
with the units, and installation for
each takes less than 1 hour. ™

John Grietsch
jphotos: heal Barett

Lead

1 Remove false drawer front and palnt if
necessary. Allgn template provided by
manufacturer and locate hinge screwholes.

Tip-Out
Compartments

£ Bore plliot holes in back of false front.
Wrap masking tape around bit, to act as

depth gauge, so bit won't break through.

\

3 Hinges are surface mounted and require
no mortise. Just position on false front so
holes align. Then attach with screws.

# Hook hinge rall leaves over top edge of
cabinet rall. Then center false front on face
frame opening and bore screw pliot holes.

§ Attach front with screws. Center com-
partment on back side. Mark position of re-
taining screws. Remove and bore holes.

& Install retalning screws, then slide com-

partment in place so side wings fall behind
face frame. Push over screwheads.

12
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How to pave the
way for floor tile.

BY NEAL BARRETT
n EGARDLESS OF the materi-

al selected for a new floor, it

must rest on I.TR:DPHI']}’ pre-
pared underlayment. The amount and
nature of the preparation will depend
on the condition of the existing floor.
A new vinyl tile floor, for example, re-
quires un{y a Y-in.- or Y-in.-thick
underlayment. A ceramice tile {loor,
however, may require up toa Yiin. -
thick underlayment, if the existin
floor is not adequate. Be sure to ¢
specific requirements with your floor-
ing dealer.

Because our subfloor was extreme-
ly heavy, we used Ye-in.-thick exteri-
or grade underlayment for our tile
floor. Install the underlayment with
4d ring-shanked nails driven in a 4- to
6-in.-square pattern across each
sheet. Leave Y-in.-wide expansion
joints between the sheets.

Once the underlayment is in place,
mark the position of the newly con-
structed island on the floor. Trace a
second line inside and parallel to the
first, a distance equal to the thickness
of the toekick material. Then, nail
cleats along this inside line and lower
the island over the cleats to anchor its
position. The weight of the island
should keep it from moving once it's in
place. If you have young children
who'll be playing in the kitchen, you
can attach the island to the cleats by
driving finishing nails through the
toekick. the underlayment
should take less than 1 hour per
sheet.

HOME IMPROVEMIENT GUIDE

Floor Preparatlon

Lead

3 Once all panels are In place, mark out-
line of isiand. Then subtract thickness of is-
land toekick and mark second set of lines.

1 To Install underlayment, remove shoe
malding from cabinets and baseboards.
Undamaged molding can be reused.

# Cutlx zmwmm nall to floor
along inside edge of second set of lines.
Cleats will keep island from moving.

2 Cut underiayment panels to size and in-
stall with 4d ring-shank nails. Leave Ye-in.-
wide expansion joints between panels.

B Lower assembled Isiand over cleats. k-
land should keep it from mowing, or
If you prefer, attach It with finishing nalls.

POPULAR MECHANICS ® AFRIL 1990
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How to put down a
premium product.

BY NEAL BARRETT

F YOU ARE thinking about in-
l stalling a new floor to complete
your kitchen remodeling, you'll
be confronted with a long list of
choices. Beginning with vinyl sheet
goods or vinyl tile, the field expands
to include both cork and rubber tiles,
ﬁ!;?d and unglazed ceramic tiles,
wood strips and et, slate,
marble and even granite. choice
has its advantages and disadvan-
es. So, shop carefully before you

g :murdemw

In our kitchen, we used a new un-
glazed quarry tile from American Ole-
an Tile's Quest line. While quarry tile
has long been the floor of choice in res-
taurant kitchens, with the addition of
new color choices, they can add a won-
derful decorative touch to residential
kitchens as well.

We chose 6 % 6-in. Juniper Blue
tile, with an aceent strip of 2 x 2-in.
Almond tiles running around the
rimeter of the room. We also dec]r
to use gray-colored grout for all the
joint lines.

But these days, about the nnl}*
thing that limits your choice in tile is
your own imagination, So many dif-
ferent colors, textures and patierns
are available. And different colored
grouts give you even more design
choices. For this job, we opted fora
fairly straightforward floor pattern.
But it's an easy matter to create a
much more involved border and the
field tiles can be broken up into many
different mosaics.

Lead : John Griebsch
photeos: Neal Barret

HONVE IMPROVEMIENT GUIDE

Tile Floor

3 Mixtile adhesive or cement according to
manufacturer’s directions. Our product had
to stand for 10 minutes before being used.

1 Determine tile layout by placing tiles
across both length and width of room. Bal-
ance size of perimeter tiles that must be cut.

2 Mark position of first tile, then snap
chalklines through marks in both direc-
tions. Chalklines must form 907 angle.

& Apply adhesive to underlayment using
notched trowel. Hold trowel at 45° angle

and fill expansion jolnts as you go.

8 Lay first course of tile along chalkline,
which will be visible through adhesive, Use
plastic spacers for consistent allgnment.

14
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In order to establish the tile layout
lines, set out tiles across both the
length and width of the room, allow-
ing for proper joint spacing (Photo 1).
Then, balance the layout, so that
there will be equal size tiles along op-
posing walls. Mark the floor at the
edges of a tile, one or two eourses in
from the perimeter.

Snap a chalkline, parallel to one
wall, through one mark. Then snap
another chalkline perpendicular to
the first, through the second mark, to
indicate the edges of the first course
of tile (Photo 2).

& Once the main field of tile is lald, youcan
add border tiles of different size or color to
create interest. We used 2 x 2-in. tile.

Next, mix the tile adhesive accord-
ing to directions on the container
{Photo 3). The cement we used need-
ed torest orslake for 10 minutes, then
it's remixed before using. Apply the
cement to the floor using a ¥4 x VYi-in.
notched trowel, holding the tool at a
45° angle to the floor (Photo 4). Fill
any expansion joints in the underlay-
ment with cement as you come to
them. Then, lay the first course of
tiles along the chalkline (Photo 5). In-
expensive plastic spacers are avail-
abreewnm your tile suppliers, to help

ou align the tiles with uniform joints.
’}hen add the border tiles (Photo 6),
and finish laying full tiles that will fit
beyond the border.
ost tile supply houses will either
loan or rent tile-cutting equipment
when you purchase tile. Straight cuts
near the center of the tile are easily
made by scoring with the tile cutter,
and snapping on the score-line (Photo
7). Irregular cuts, or straight cuts
near an edge, must be made with a tile
nibbler (Photo 8).

Grouting
After the tile has set for at least 24
hours, you can grout the joints. Mix
the grout with water, according to the

instructions, and let it set for
10 minutes before using.

Be sure that all plastic spacers are
removed from the joints. Then, work
the grout into the joints using a rub-
ber squeegee (Photo 9), also available
at tile supply houses. Hold the squee-
gee at a 45° angle to the floor to re-
move excess grout from the tile
surface (Photo 10).

When the grout has set for approxi-
mately 2 hours, use a damp cloth to
wipe away any grout left on the tiles
(Photo 11). Rinse the cloth frequently
in clean water, for the quickest and
best results.

Because the grout is actually a ce-
ment-based product, it requires a
slow curing to achieve full strength.
So, cover the floor with kraft paper
for several days, to retard the drying
process (Photo 12). You can use the
floor after the grout has cured for at
least 24 hours.

Keep in mind that actual dryin
times for the adhesive and grout wi
vary depending on the products cho-
gen. So, be sure to carefully read and
follow the directions for each product,
to ensure the best results. And, while
the actual time spent working on the
floor may be only 8 to 10 hours, when
you add in the time required for both
the adhesive and grout to set, plan on
the room being unusable for at least 3
days.

‘“"ﬂ.—_ﬂm

T Cut tiles to size on tile cutter. Just score

surface with arm and snap off. Tool works

best when cutline is near center of tile.

8 For iregular-shaped cuts—or stralght
cuts near tile nibblers. Remowe
small chunks until line is reached.

10 Remove excess grnut-i! work by
holding trowel at 45° angle. Less grout left
on surface makes cleaning up easier.

¥ Once all tlle is lald, let adhesive cure,
then remove spacer blocks. Spread grout
onto floor using rubber-faced trowel.

11 Once grout has set up, clean surface
with damp cloth. Rinse cloth frequently in
clean water to get best results.

12 Because grout needs to cure slowly for
best strength, cover floor with kraft paper

to slow down drying process.
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How to create the
custom built-in look.

BY NEAL BARRETT

NICE OPTION, which is
Aavailabl& on most new dish-
washers and many refrigera-
tors, is a simple trim kit. This feature
allows you to install various custom
panels on the front of these appliances
and, in the process, better integrate
them into your overall kitchen design.
Unfortunately, trim kits are a rela-
tively recent improvement and,
therefore, are not available for most
older appliances. Still, if you want to
update your old appliances in this
way, it pays to check with the local
dealer of the brand you own. Because
the exteriors of some appliances
haven't changed much over the yvears,
a trim kit that will work on a new unit
may work on an older one,

In our kitchen, we chose to reflect
the styling of our new cabinet doors in
the appliance panels. All we did was
order the appliance panels from the
same supplier we used for our doors
and drawer fronts. Most of these sup-
pliers are well verged in the require-
ments of appliance trim kits, and have
pricing guidelines for them included
in their catalogs. Just be sure to have
the exact size specifications from the
alapliam:e manufacturer before you
place your arder. (If inspired, you can
also make the panels yourself,)

Onece you receive your appliance

{ Plense turn to page 1 19)

Lead 1 John Ghebach
bt ep phatos: Meal e

B To Install trim on dishwasher, remove
door panel by taking out retaining screws.
Owr screws were accessible from Inside,

HOME IMPROVEMENT GUIDE

Appliance
Trim Kits

1 Toinstall trim kit on refrigerator doors,
first remove chrome trim strips on sides of
doors. Strips are held in place with screws.

& Remowve front decorative panel and
backing material, by removing one side
trim strip. Loosen other trim strips as well.

2 Loosen, but don't remove, trim strips at
top and bottom of doors. Then slide in pan-
els, replace strips and tighten screws.

§ Slide new wood panel into place, mak-
Ing sure it's centered in the opening. Then
replace removed strip and tighten screws.

&
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Travel is Safer With Famous-Brand
Electronics From Radio Shack

j L
T IREALISTICE ROAD PATROL XK
Safety and Convenience for Family Travel Compact, Dual-Superhet Radar Detector
You can depend on Radio Shack's brands to add extra Small enough to fit a pocket, this dual-band detector helps

safety, convenience and enjoymeant to driving. Our Realistic you drive at safe, legal speeds. Road Patrol XK detectors
CBs let you call for help or directions from inside your car. deliver enduring performance at affordable prices.
Realistic—the leader in CB radio since 1958.

For safer boating, get the Realistic MTX-100 Marine VHF
Two-Way Radio. It's a great a—
value that combines full
power, 54 channels and
weather reception.

A Weatheradio® is your T
"hotline” to weather informa- - i m
tion and Realistic is Ameri- = o H e MOBILE ALERT

ca's favorite weather receiver &

brand. Over 1,000,000 sold! s Vehicle Security System With Remotes
Our Mabile Alert Dual-Remote Car Security System gives
M I G H D NT A@ you instant notification of problems when you're away from

your vehicla. Travel is safer with Radio Shack brands!
The All-Electronic Car Compass is Here

Our Micronta Car Compass uses
accurate fluxgale technology, like
compasses in commaercial aircraft,
Its full-color display is lighted for
easy reading, night or day. Con-
nects lo electrical system or plugs
into lighter socket. Engineered by
Micronta—nationally famous for
pracision and value.

Radie fhaek America's Technology Store™

A DIVISION OF TANDY CORPORATION




How to finance
home improvements.

BY MARY RETLAW
FINDING A LOAN to finance a

remodeling project is a cinch to-

day. Most banks, savings and
loan associations and credit unions are
willing—make that eager—to lend
anywhere from $30,000 to $50,000 for
a grut rehab of your kitchen, or to pass
out just a few thousand dollars to puta
“thirtysomething” face on your Ozzie
and Harriet cabinets,

What's hard, however, is sifting
through a lender's ever-growing
menu of options—home equity lines of
eredit, home improvement loans, sec-
ond mortgages and personal loans
—to find what works best for you.

You can start narrowing down your
choices by examining the tax status of
different loans. Under the new tax
laws, only 10 percent of the interest
on consumer debt, such as personal
loans and evedit-card borrowings, is
deductible this year. And starting in
1991, none of that can be deducted.

You can save that valuable tax de-
duetion, though, by sticking to loans
such as home equity lines, second
mortgages and home improvement
loans that are secured by your home.
Interest on such loans remains fully
deduetible provided the total amount
of debt on your house doesn’t exceed
21 million—not likely to be a problem
unless you are Leona Helmsley.

This tax-deductible feature can
save you substantial bucks on a large
project. During the first year of a
$20,000 loan at 12 percent, for exam-
ple, you will pay $2400in interest. But
if those payments are tax-deductible
and you're in the 28-percent tax
bracket, the after-fox eost of that loan
is $1728—a savings of $672, or 356 a
month. Your actual savings will prob-
ably be greater since tax-advantaged
loans typically have lower interest
rates than other loans even before
taking tax deductions into account.

Of course, you will also want to fac-
tor in other considerations, such as
ease of getting the loan—does the
lender require a detailed financial his-
tory from you, how long does it take
from application to advancing the
funds—and the length of time you
have to pay it back. The longer the re-
payment term, the lower vour month-

HOME IMPROVEMENT GUIDE

The Cost

ly payments will be,

Even if you have enough money
stashed away in savings, you may still
want to finance an improvement rath-
er than ante up cash. One reason is
that you should always have enough
readily available money in savings
accounts, certificates of deposit or
money-market accounts to earry you
through an emergeney, such as unex-
pected medical bills or an epizode of
unemployment. Onece you spend sav-
ings on a home improvement, you can
only get that money back by selling
vour home or borrowing against it.

Here's a quick rundown on the best
options for financing home remodel-
ing projects, large and small.

Home Equity Line
Of Credﬂ "y

This type of loan has become increas-
ingly popular in recent years for all
kinds of borrowing because it offers
the best combination of low interest
rates, flexible repayment schedules
and tax-advantaged status, Though
there are an unnerving number of
variations, once vou cut through the
flash and dash, the underlying princi-
ple is the same; The lender establishes
a line of credit against the equity in
your home, and you borrow against it
as you need it. To figure out how large
a line you qualify for, the lender ap-
praises vour house to establish its
market valoe, takes up to 80 percent

of that amount and then subtracts
vour home mortgage. Thus, if your
house is worth $200,000, and you have
a £60,000 first mortgage, you could
qualify for a $100,000 line.

You can usually draw on the loan by
writing a check or, in some cases, by
using a credit card linked to your
home equity loan aceount. The ease of
tapping into the line makes it ideal for
improvement projects that may in-
volve many payments to suppliers
and contractors over a period of sev-
eral months. Many lenders offer the
option of paying interest only for the
first five years of the loan. After that,
yvou pay off the remaining balance
over a period of 10 to 15 years. If you
choose, you can pay off the entire bal-
ance at any time.

Most home equity lines carry an ad-
justable interest rate, usually pegged
one or two percentage points above
the prime rate. With prime recently
at 10 percent, the going rate on these
loans s currently 11 percent to 12 per-
vent. You've got to look beyond the in-
terest rate, though, to figure the true
cost of your line. Since a home equity
line is actually a second mortgage on
vour home, vou must also pay many of
the closing costs assoviated with first
mortgages. Such charges—loan origi-
nation points, appraisal and applica-
tion fees, a title search—ecan adid
anywhere from geveral hundred to
several thousand dollars to the cost of
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your lean. Some lenders offer home
equity lines with either no or low clos-
ing costs—3150 to $300—but they
may charge a higher rate—prime plus
2 percent or 3 percent, If you plan on
using your home equity line sparing-
ly, however, you may be better off
opting for a line with low initial costs
and a slightly higher rate than one
where you shell out thousands up-
front and save one percentage point a
year on the rate.

Second Mortgage

Like a home equity line, a second
mortgage loan is made against the eq-
uity in your home—that is, the mar-
ket value of your house minus your
first mortgage. But instead of allow-
ing you to borrow against a line of
credit, a second mortgage gives you
all your money at once. This means
vou will be paying interest on the full
amount of t?w loan even if you aren't
actually ready to put all the money to
work in your remodeling project. Sec-
ond mortgages come with either a
fixed rate or an adjustable rate,
Whichever you choose, you will prob-
ably pay two to four percentage
points or more above the going rate on
a first mortgage—more if you get a
second from a consumer finance com-
pany rather than a bank. You should
expect to pay roughly 13 to 16 pereent
for a second mortgage. You will also
ineur the regular closing costs associ-
ated with a first mortgage, which can
add a few hundred to a few thousand
dollars to the cost of the loan. Lenders
are less likely to drop or reduce the
eloging costs with a second mortgage.
Repayment terms vary widely, but
typically lenders give you 10 to 20
years to pay back a second mortgage.

Home Improvement
Loan

Since the advent of home equity lines,
home improvement loans are relegat-
ed to small improvement projects—
usually under $25,000. But they do
have one big advantage: speed. Most
lenders can approve them within two
days and have the money available for
you within two weehs. Since home eq-
uity lines and second mortgages in-
volve title searches and other red
tape, it may be four to gix weeks be-
fore you can actually tap your loan.
Some lenders might want to take a
look at the plans for your project be-
fore they okay the loan; others will ap-
prove the loan with the stipulation
that the funds are used only for home
improvement. Generally, the rate on
a home improvement loan is about the
same as that for a second mortgage,
but the repayment term is usually

shorter, five to 10 years—which
means the monthly payvments are
higher. You can borrow up to 315,000
and eomfortably spread the payments
over 15 years, however, by dealing
with a lender who offers home im-
provement loans insured by the Fed-
eral Housing Administration’s Title |
program. Since these loans are guar-
anteed by the U.S. government, lend-
ers consider them less risky and,
therefore, you stand a chance of get-
ting a better rate than with a regular
home improvement loan. One caveat:
Not all home improvement loans are
actually ﬁeeuredp by your home. The
interest payments are fully tax de-
duetible only if the lender has actually
recorded a lien against your house,

Personal Loans

Like home improvement loans, per-
sonal loans offered by banks, savings
and loan associations and credit
unions are a quick way to drumu
cash. With sufficient income and a sol-
id eredit rating, you can get a loan of
£5000 to $25,000 within a week or so.
But personal loans have several dis-
advantages. Starting next year, none
of the interest is tax deductible. Re-
payvment terms are a short three
yvears or o, which makes for high
monthly payments. Also, unless you
have a savings account or certificate
of deposit to offer as collateral, you
will usually pay a much higher rate
than for home improvement loans,
second mortgages and home equity
lines. Today, lenders often charge 16
pereent or more for unsecured per-
sonal loans. Given these shortcom-
ings, vou should only turn to this
option if you need the money at once,
pi)nn to pay it off very quickly or you
need cash not just for home improve-
ments, but other purposes as well.

Credit Cards

For low-cost projects—say, $2000 or
less—you can opt for the sheer conve-
nience of plastic. By charging building
materials to your credit card, or pay-
ing for them with a cash advance
against your card, you get instant
cash without the hassle of loan appli-
cations. And you have the option of
paying the balance off all at once—or
stringing it out over several years by
making the minimum muntf';ly pay-
ment. Convenience does have its
price. Beginning in 1991, none of the
interest you pay on credit-card debt is
tax deductible and the average inter-
est rate on credit cards is a near-usu-
rious 19 percent. Unless you enjoy
fattening lenders’ coffers, avoid this
expensive option for all but the small-
est of projects. ™

HOME IMPROVEMENT GUIDE—

(Continued from page 116)

panels, prime and paint them the
same color as the rest of the kitchen.
Of course, you can stain these panels
as well or give them a natural finish.
But if you do this, be sure to let the
panel manufacturer know in advance.
Generally, they have different grades
available and if you plan on a stained
or clear finish, order the better grade.
We ordered the poorer grade because
we were painting them. Full instruc-
tions are included in the owner’s man-
ual for each appliance, and the job
ghould take an hour for each unit. ™

& Reinstall front panel on dishwasher
doar, then remove lower access panel.
Check owner's manual for proper method.

7 Remove trim strips from around access
panel. Then remove decorative panel and
any existing backing material behind it

B Install new panel so it's centered in
opening and then attach trim strips by re-
placing screws. Reinstall access panel.
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PASSING YOUR
STATE INSPECTION

BY PAUL STENQUIST; PM lilustrations by Fred WoIff

HE ANNUAL RITUAL of state

motor vehicle inspection can fill
any car owner with anxiety. For the
enthusiast who has modified his car,
there’s the question of compliance.
Even the suburban commuter with a
factory-spee family sedan may have
some concern. Will the exhaust emis-
sions meet ion? Will I have to
wait through long lines again because
of a misaimed headlight that I could
have adjusted at home in a few min-
utes?

Those worries are not without some
justification. Fact is, in some states
with periodic motor vehicle inspec-
tion programs nearly one-third of all
cars fail to meet safety or emissions
standards their first time through.

Presently, nearly half of all states re-
quire ins ns, and anoth-
er 10 stipulate that the car’s condition
must be checked whenever owner-
ship changes. And it's certain that
stricter ust emissions standards
in the years to come mean that virtu-
ally all car owners will be subject toat
least a tailpipe sniffer test on a regu-
lar basis

The good news is that with regular
engine maintenance and a straight-
forward check of safety items you can
catch nearly all of the potential fail-
ures which might turn up in a state
inspection. The exact procedures and
standards of ingpections vary greatly
from state to state, of course. In the
]:la.at at.at.e-run fm‘:ﬂitiea were com-

monplace but private repair sho
increasingly assigned thg:itnak
shops are generally licensed by the
state's ent of Motor Vehicles
and continually audited by that agen-
ey. Certified mechanics follow guide-
lines in the regu]ntmm! handbook
when making their inspection.
Preparing your car to pass state
ingpection can save you more than
just time, too. In general, the inspec-
tion fees charged by private garages
are regulated by the state, and
they're often far less than the shop's
normal hourly labor rate. Taking New
York as an example, the maximum fee
runs to $17 and the procedure takes a
half hour to dul]:m perly. To avoid los-
ing money on the time spent perform-

are

T-w-mﬁmrumm
are required by many states at Inspection
time. Any car in good tune should easily
meet the CO [carbon monaxide] and HC

r: ::.::\ f
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ing inspection service, the me-
chanic has an understandable in-
centive to fail items which may be
on the borderline of compliance.
The car owner isn't obligated to
have his car repaired at the in-
specting shop, but the mechanic
hopes he mIP to avoid the incon-
venience of muving thecartoa
second repair shop. You'll have to
decide how much you trust the in-
specting mechanic's ethics.

Tallpipe sniffers
As more Ameriean cities become
concerned with :11r—qu.u.lt1‘.¥| stand-
ards, requirements for checking
the perfomanne of each car's
emisgions control system are
adopted. In some cases, a visual
check to ensure that all the emis-
sions control devices are present
may be performed. Other states use
an exhaust-gas analyzer to determine
carbon monoxide (CO) and hydrocar-
bon (HC) levels. This requires that a
probe be placed in the tailpipe with
engine running at normal idle speed
({see lead illustration on page 121).

The tester prints out a tape of the
CO and HC readings, usually making
one copy for the car owner and one for
inspection station records, Each time
the tailpipe test is performed, the
equipment should check the validity
{:-?it.a own calibration against refer-
ence gases.

Any carwitha -running p—
erly equipped engine should ben let

the emissions segment ofa atat.e |

inspection, If it hasn't been tuned up
recently, thisis the time todoit. Make
sure that the idle speed and i ltlun
timing are at the manufacturer's

Expenenced Saturday n‘m:hnmcra will

.' \Y

|'II .'I.'u_

= SPRING-LOADED L___

FLAP VALVE — |
St =5 -‘-\-."‘_‘“-\_._

LEADED FUEL
RESTRICTOR

£

LUESNLEADED
FLIEL
NOZZLE

1 A missing or modified leaded fuel restrictor in the |
fuel Miller will cause a catalytic converter-equipped car
| tofall state inspection.

immediately recognize the important
areas requiring attention. A dirty air
filter eould cause an overly rich condi-
tion, raising the CO level beyond al-
lowable tolerances. A sticking choke
on carbureted engines would have the
same effect. Bad sparkplugs or igni-
tmn wires will ereate a misfire, rais-
: HC levels and probably causing a
ure.

An illuminated CHECK ENGINE |

light is a sure tipoff that the engine's
fuel management system has detect-
ed a problem.

Usethe ures outlined in your
tm:lm’ shop manual to check for trou-

&8 in the memory of the e

control computer. An O; sensor 5
ure, for example, could certam]y
make for high emissions levels. In
general, the relatively low cost of
these sensors makes it smarter to re-
place them rather than to attempt a

SERIAL
MNUMBER

HEADLIMGHTS

[HIGHILOW) WINDSHIELD

WIPERS~___

PARKING TLIEMN
LIGHTS SIGNALIFLASHERS

STEERING AND
SUSPEMSION

REARVIEW
RAIRRCRS

SEATBELTS

cleanup of the fouled sensor.
| Even portions of the emissions
| control e Empmem designed to

lower oxides of nitrogen levels,
which are not measured by the
test equipment, can affect the
; :ﬁhei:;dptglutanta lwhmh are

Be or example,
| EGR valveora vanuu:ﬁ:ﬁ.
. might well cause a lean misfire
condition, raising HC readings
high enough to provoke a test
failure

Ideally, an engine should be
thoroughly warmed up to operat-
ing temperature before the emis-
sions test is performed so that the
catalytic converter will be oper-
ating and the choke will have
opened.

Inapecuuna for the presence
and operation of emissions con-
trol devices are generally limited to
the most common systems in use.
Obviously, the catalytic converter
must be preuentnndtt.sa:rsuppl line
(if originally equipped) should be
properly connected. On converter-
eﬂlmppedcm the fuel inlet restrictor

1) must be in.place to prevent
the use of leaded gas whiuh would poi-
son the catalyst.

In the engine compartment, visual
checks are performed to determine
that all control devices are still in
working order, provided the car was
eqm ped with these devices when it

uilt. The PCV system has to be
in warking order. The EGR valve
must be installed to factory specs and
all vacuum hoses connected. A ther-
mostatic air cleaner must have its
manifold heat pipe in place, and any
holes drilled or punched in the hous-
ing will result in a failure. The air in-

TIRES AND

BRAKE |
WWHEEL
ALIGNMENT bk |

. \‘, TURN SIGNALSI '\
% | TARLLIGHTS v
. 1 |

PARKING
BRAKE

EXHALIST
SYSTEM

LICEMSE

BRAKES EMISSIONS PLATE |

F 4 wn:&p:knywiuﬂm Mbdmm;mmnn;mgunﬂrmuwﬁu;;ﬂﬂ;w
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|——2 ]
L b’

RLLLIMINATION PATTERMN

.

It
4

and sfightly toward the right side of the road.

ection pump, along with its drive

It, diverter valves and plumbing,
must be present. The evaporative
canister must be properly located and
connected.

If your car has all of the proper
equipment in place and still fails the
state sniffer test it may be eligible for
repairs under the factory warranty.
Many components are covered by fed-
eral law requiring up to 5-year/
50,000-mile coverage of emissions
control devices.

There are also a number of chemical
compounds sold at auto parts stores
which are designed to help cars pass
the inspection tests. The trouble is,
these gas tank additives will only
mask the symptoms, not cure the con-
dition eausing the high pollutant lev-
els. It's better to fix the problem

to assure optimum gas mile-
age prevent any further damage
to the engine.
to the rule

Realizing that the high costs of bring-
ing some older or high-mileage cars
into emissions compliance might not
be economically feasible, most states

have provisions for exemptions. Af-
ter failing the initial test, the owner

must follow set repair procedures and
submit to a second test. He can then
get & waiver of emissions inspection
provided the inspector certifies that
control devices are in place and the
second test shows an improvement in
pollutant levels. Some states place a
cost limit on the amount of money an
‘owner must spend trying to bring the
| wehicle into compliance, but there is
|mo limit for the cost of repairs to cor-

lwmmmm&umnﬂ-mwu [ ]
Justing the beams to fall below the line between the lights’ centers  of the windshield glass will cause a rejection. Minor chips or cracks

large' star-shaped stone chip or long crack In the wiped area

out of the driver’s line of sight are usually ckay.
| Safety checks Draw a line on the wall el to the
The traditional periodic safety inspec- | ground at the height of the headlight

tion covers many easily checked items
such as operation of the horn and turn
- signals, as well as some tougher
ts like the brake performance and
| headlight aim (Fig. 2). Start your
| checks with the lighting system, mak-
| ing certain that all headlamps, tail-
| lamps, stop lamps, turn signals, side
| marker lights, license plate lights and
| reverse lights will illuminate and that
| all lenses are in good eondition. Four-
| way flashers must work as well. Ifyou
have added auxiliary spot or fo
lamps they must be wired to a swi
from the headlamps.
Several methods are in use for veri-
fying proper headlight aim, but you
can pass the test in most states by
adjusting them yourself (Fig. 3). Park

'| the car on a flat, level surface with the
headlights 26 ft. from a vertical wall. | have unbroken glass.

centers. Make a mark where the car's
eenterline intersects this parallel line,
Using the diagram, turn the head-
light's adjusting screws to aim their
brightest low the line mark-
ing the headlight centers and slightly |

toward the right side of the road. If |

you have single headlights, this will
bring your high beams in as well. If
you've got quads, adjust the high
beams so the center of the bright spot
is straight ahead.

All windows must be made of ap-
proved safety glass and free of ex-
posed sharp edges (Fig. 4). In
Eerneral, any star-shaped stone nhiE

ger than 3 in. dia., or any erac
longer than 11 in. in the area covered
by the windshield wipers, will be a
cause for rejection. All mirrors must

1116-IM, TREAD
E‘E.'.".II:‘.'INL':

TREAD WEAR
INCHCATOR BARS o

5 It's exactly ), In. from Lincoin's head to the rim. Tread wear Indicators will also show
| when the tire Is worm beyond safe use. '

rect ﬁeﬁam tampering with the con-
trol devices. |
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Underneath the car
The safe control of a vehicle is directly
related to the condition of its tires and

i st i

visible s or ex ;
The minimum acceptable tread depth
is /iq in., measured at four points.
Note that in many states the readings
are taken in two adjacent tread
grooves showing the most wear and at
a similar point at least 15 in. away on
the ecircumference. You can use a coin

| in state-run facilities can be done |
on sensitive, calibrated equip- |
ment, but all you need to doin |
P tion is assure that the car
ill stop straight, without pulling
left or right. The private repai
shop will also a visual in-
| spection to look for leaks at the
| wheel eylinders, ealipers or
brake fluid hoses. Dise brakes
will be failed if a pad’s friction
material is cracked or if the wear
sensor is in contact with the

rotor (Fig. 7). Drum brake
linings must be at least %, in.
thick, or at least Y in. above
any rivet head. Cracks in the
rotors or drumes will also
cause rejection.

Several tests of overall
brake system condition are
also used. These can be per-

al must also hold its position
without sinking for at least 60
seconds. Then, the vacuum is
depleted from a power brake-

& Difference between measurement A and B k=
toe-in. Wear patterns of the tire will show the

need for an allgnment.

to gauge the tread depth and transfer
your measurement to a ruler, or you
can look for the tread wear indicators
which are molded into the tread pat-
tern (Fig. 5).

The eondition of the tire tread area
will also give you some indication as to
the wheel alignment. Look for feath-
ering and scalloping patterns which
indicate that the toe-in is out of ad-
justment (Fig. 6). In most cases, state
inspection procedures don't use the
gtandard toe-in measurements in
fractions “-:;i:dn ‘iﬂ_lch. In.BI:EE:ad, a scuff
gauge is , driving the car over a
pad to determine the amount of side-

of the front tires. A |

ways slip
reading o! more than 30 ft. per mile
will result in rejection.

Brake checking
Braking systems are the largest cate-
gory of state ins failures. For
the most part, it isn't the outright
stnpl:uing performance of the brakes
that's tested but the equal braking
power at all four wheels and the phys-
ical condition of the components.
Testing the brakes for equalization

124

equipped car by pumping the
several times with the en-

gine off and holding foot
I againat the pedal. When the en-
| gine is started, the pedal should fall

u.]i%htly.

tion of the parking brake is
chﬁ::iﬂ by setting the brake and run-
ning the engine slightly above idle
speed with the automatic transmis-
gion in DRIVE or a manual transmis-

7 N the wear sersor s contacting the brake ro-
tor, the brakes will be rejected in state impection.

formed by the car owner Repiacing the pads s called for.

before taking the car in for | sionin LOW gear and the clutch lightly
inspection. The pedal must havea | engaged. To avoid failing i i
reserve of at least one-third of its | the car can't move forward. Ifit does,
possible travel when depressed | adjust the cables controlling the park-
under normal foot pressure and lzn.%bnku by tightening (Fig. 8).

the engine is running (on cars fit- uspension system checks vary
ted with power brakes). The ped- | greatly from state to state. Some ac-

| must not be broken or missing. "™

tually require an inspection of ball
joints and tie rods for looseness, while
others accept a measurement of steer-
ing wheel freeplay as a guide to front-
end condition. In those cases, a
maximum of 2 in. of freeplay with
power ing (or 3 in. with manual

steering) iz allowed before rocking

ﬂmatamnﬁ wheel can be detected at
the front wheels.

There should also be no binding or
excessive tightness anywhere in the
steering system. J@luilditia:-rluu11{i all
aprings and torsion bars should be

i sound and the shock ab-
sorbers or struts and their mounts

B Adjustment of the parking brake can be done by tightening the cables attached to the

bralce lever. Tumn both adjusting nuts the same amount.
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{Comtinued froom page 107)

a reversing motor, which rotates ina
different direction each time you turn
it on. This will greatly reduce the
number of times hard or stringy foods
will stap the motor, tripping its reset
button. In addition, better quality
disposers will include stainless-steel
food wells and upper-body parts.
Stainless steel is much easier to keep
clean and won't rust, as oecasionally
happens in low-end models. These
features come with a substantial price
tag, however. The high-end models
cost roughly four times more,

Disposer warranties do not differ
greatly among manufacturers, but
their service procedures may. With
some models, the disposer must be
sent in for repair, while other manu-
facturers contract with local repair
companies for on-site service. The
practical difference is substantial, so
check out the warranty policy along
with the warranty coverage.

Microwave Ovens

Your choice in a microwave oven will
have a great deal to do with how you
plan to use it. If you primarily use a
microwave to defrost meat and warm
leftovers, most any model will do. If
you would like to prepare real meals
in a microwave, however, then con-
sider these features.

To begin, most microwave cook-
books are written for units of at least
T00 watts. Make that your cutoff
point. Oven zize will also be a factor,
ranging between .8 and 1.2 eu, ft. If
vou have the space, choose at least a
1.1-cu.-ft. model, or you'll have trou-
ble fitting larger dishes inside.

As microwave heat is uneven, you'll
almost certainly need to interrupt the
cooking cycle to stir the food and ro-
tate the dish. To reduce the number of
times you'll need to interrupt the pro-
cess, choose a model with a turntable,
preferably one that can be turned off
when a dish is too large to be rotated,
A convection fan will also reduce the
amount of participation required of
you. For browning meat, a browning
element at the top of some cabinets is
also convenient, but cannot be used
with plastic bowls and dishes. And be-
cause cooking times are fairly precise
in microwaves, a heat-sensing probe
can be uzeful. Most are integrated
with the oven’s circuitry and will shut
off the oven when the desired internal
temperature is achieved.

icrowave ovens generally come
with 1-year coverage on parts and la-
bor, except for the heating (magne-
tron) tube, which will vary with man-
ufacturer. Expect a 5-, 7- or 10-year
warranty on the tube. ™

HOME IMPROVEMENT GUIDE

{ Contrmuad from page 1 10}

(Photo 7). Because these ovens are
quite heavy, be sure to anchor this
plate firmly into the wall studs. The
unit is also attached to the wall cabi-
net above. It may be necessary to
screw spacer blocks to the underside
of this cabinet to provide solid attach-
ments. Following the manufacturer’s
directions, lay out and bore the appro-
priate holes for mounting bolts in the
cabinet floor, and bore a hole for the
power cord to enter the cabinet. Make
sure that existing ductwork from
your old range hood lines up properly
with the new oven.

If it doesn't, vou'll have to make
some ductwork modifications. Fortu-

ET——

......

4 Slide oven part way Into opening. then
install cable connector and oven cable in

box. Make connections with Wire-Nuts.

nately, there's usually plenty of room
in the cabinets above the microwave
to install the proper combination of
fittings and flexible duct to make the
proper connection. Be sure to consult
your owner's manual for all the cor-
rect clearances. If the solution to the
misalignment isn't obvious, seek help
at your appliance dealer.

Remove the access grille panel
from the front of the microwave and
hang the oven on the mounting plate.
Use the screws provided to attach the
oven to the plate (Photo 8). Then,
complete the installation by tighten-
ing the bolts through the cabinet
above into the oven (Photo 9). ]

§ Slide oven completely into opening and
check for level and plumb. Attach sides to
cabinets with screws through oven flange.

& Check cooktop for fit In counter cutout,
then remove and apply aluminum tape to
counter edge to reflect heat. Install unit.

8 Hang microwave on mounting plate
and temporarily support unit. Attach to
plate by tightening screws at front of unit.

POPULAR MECHANICS » APRIL 1990

T Toinstall microwave, first attach mount-
ing plate to wall. Drive mounting screws
into wall studs for proper support.

9 &ﬂjm:tlnunnhm

sliding support bolts through preboréed
clearance holes and tightening securefy.

125




REMINTED GOLD ( Continued from page 82)

ered this when remastering Presley's
The Memphis Record.

“We thought we had the original
tapes. Everybody thought so,” says
Rowe. “Then one day I godown tothe
vaults and see this paisley box with
‘Elvis’ written on it. | start opening
other crates and [ find this psychedel-
ic stuff all over the boxes. I knew then
I had the actual masters.”

Why had the tapes remained undis-
covered! Perhaps because most peo-
ple couldn't read the notes taken at
the session, " The session notes are
far-out,” says Rowe. “The engineer
wrote the session notes in a spiral be-
cause he thought it was groovy.”

Modern audio restorers use a vari-
ety of signal processing equipment
arranged in a variety of ways in the
signal chain, depending upon their
personal preferences or the effect de-
gsired. Rowe, for example, uses an
Aphex aural exciter and a Barcus-
Berry processor to enhance certain
frequencies and compress others; two
parametric equalizers to zero in on
malevolent frequencies that need
taming; a digital equalizer for even
more precise frequency adjustment
with the added benefit of no noise be-
ing added to the recording (analog
equalizers add a bit of noise of their
own); and a dbx expander/compressor
device which can expand or contract
an audio signal very quickly. Other
engineers may use different brands of
equipment and may add a component
to the chainif they think it will achieve
a desired result.

The heart of the component. chain
is the same whether your name is
Parker or Rowe, whether you operate
alone or work for a large record label.
Digital editing systems are made by a
variety of manufacturers including
Sony, Mitsubishi, Soundstream and
JVC, Actual editing is done on %-in.
videotape in order to utilize a time
ecode system called SMPTE devel-
oped for film editing by the Society of
Motion Picture and Television Engi-
neers. The SMPTE time code system
essenna.'lly throws out little markers
every !/, of a second as the tape
speeds by. Once you know where the
markers are, you can speed up and
down the tape highway as often as you
please. Editing 15 much like dubbing
from one tape deck to another, except
that playback is interrupted for the
remuva]ynr addition of various pas-
sages of varying length. With digital
editing, the interruptions are seam-
less and precise to a level impossible
to achieve with a razor blade.

Digital editing involves more re-
moval of material than addition. What
is removed is unwanted ticks, clicks
and other noises that have nothing to
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do with the music. Much of this work
now starts with Sonie Solutions, a
new San Francisco concern sp-eclallz-
ing in audio noise reduction, Sonic So-
lutions has developed a computer
which learns what the unwanted
sounds are on a recording and then si-
multaneously reproduces the exact
opposite of that sound, thereby ean-
celing both,

While recordings treated by Sonic
Solutions are far from consumer-
ready, it does speed the remastering
process by removing the glaringly ob-
vious flaws. More precise editing still
has to be done by studio engineers,

Recreating Elvis

While most audio restoration is a
taking-away or substitution process,
sometimes material must be added
from scrateh. Perhaps the most publi-
cized instance of this type involved
RCA’'s remastering of Presley's
Young & Beautiful. Much of the first
4 seconds of the song were missing
and no acceptable copy or outtake was
available. Rowe, the engineer on the
project, was able to reconstruct the
missing 4 seconds from similar but not
exact phrasing and bits of words ap-
pearing near the end of the song.
Within the first 4 seconds of the song,
Rowe made 36 electronie edits, a feat
that would have been impossible to do
any other way but digitally.

Adding or reconstructing material
is just one part of the tinkering pro-
cess that often involves reempha-
sizing certain instruments and re-
adjusting our perception of where
certain musical elements are coming
from. Rowe confesses that Presley’s
The Memphis Record is “so different
from the way it was when it originally
came out. It's cleaner, has more dy-
namiec range, and is musically truer to
what the musicians intended.”

Rowe maintains that the initial re-
cordings were toned down at the time
to make Elvis more acceptable to the
Euhljc. Presley's intentions are un-

nown. “There's no way for me to
know what Elvis wanted, the wa-
tered-down version or the full-meat of
what he had done,” says Rowe, “1 did
know that the full-meat version
hadn't been out.”

Audio restoration, a.k.a. digital re-
mastering, as practiced by today's
engineers is a subjective process uti-
lizing very precise technology. The
music is better, say our ears, but our
minds wonder: Are the remastered
CDs true to the original artist?

There may be no knowing for sure
but perhaps Rowe's answer is the
most aceurate. “It's what the studios
would have done then if they had the
technological tricks available.”  PM
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(Continued from page 103)

The seams were made using the same
joining techniques used for the edge
buildup, except that to draw the seam
tight, wood blocks were hot-glued to
the surface to create a place to attach
the clamps (Photo 9). After the seam
set, the hl:l.gckﬂ were knocked off easily
and the glue was scraped from the
surface,

To make the cutouts for cooktop
and sink, we used a self-piloting rout-
er bit that followed the cutouts in the
substrate (Photo 10). Then, our
backsplash was cut to size and at-
tached to the wall and counter with
clear silicone. Special plywood clam
ing jigs were made to hold the I:w:ﬂ:
gplash in place until the adhesive set
(Photo 11).

One of the more interesting fea-
tures of Avonite is its ability to be
polished to a high gloss. This t of
polish can work well for vertical sur-
faces, but would scratch easily on a
countertop. So, we opted for a satin
polish. This finish was achieved by
sanding first with 60-, then 30-micron
finishing film, available from automo-
hile finishing suppliers. The last step

is to buff the entire surface with a fine
Scotchbrite pad. We also used Avon-
ite for our island countertop, and it
was fabricated in the same way as the
other tops.

10 To make counter cutouts, use a router
and stralght bit with a ball-bearing pliot.
Pllot follows cutout In substrate exactly.

11 Join backsplashes to counter and
walls with silicone adhesive. Clamping Jig
holds pieces untll adhesive sets,
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HOME VIDEO

e W
OUR BAGS are packed
and your passport is in
your breast pocket. You're
all prepared for an overseas
trip. Now comes the big
question for video lovers: Do
you bring the camcorder?

Many times ['ve answered
this question with a defini-
tive “No." For some trips,
particularly those with mul-
tiple destinations, a cam-
corder was too much gear to
earry. In these instances, I'd
opt for a small point-and-
shoot 35mm camera.

No more. Thanks to Sony,
size and weight are no longer
considerations when it comes
to deciding whether or not to
bring a camcorder on a trip.
The cameorder of choice for
travel is the Sony CCD-TRS.

Ag you can see from this
photo, the CCD-TRbS is tiny.
The CCD-TRS measures
only 4% = 4% % 6% in.,
which means it fits easily into
a coat pocket or small bag.
The CCD-TRS is also light,
weighing 1 pound 12 ounces

without battery or cassette.
The small size of the CCD-
TRS can be attributed Lo two
facts. First, the CCD-TRS
uses Emm videotape, the
smallest of the videotape
standards available, Of
course, other cameorders use
Emm videotape, but these
are larger and bulkier than
the CCD-TR5. The CCD-
TRS, however, uses a tape
transport called the FL
mechanism that is half the
thickness of those used in
maost other Bmm camcorders,
It also uses a new 4-layer cir-
cuit board, a miniaturized in-
tegrated circuit and new
surface mount technolo-
gy—all of which contribute
to the cameorder's small size.

Noteworthy views
Field testing of the CCD-
TRS was done in the Austri-
an Alps near Salzburg as well
as in Munich, West Germa-
ny. After two weeks with
this product, some impres-
sions are worth noting.

Have Camcorder, Will Travel

A machine for around the world.
BY FRANK VIZARD, Electronics Editor

First, the CCD-TR5 is
wonderfully portable. I car-
ried the CCD-TR5 with me
more often than [ earried my
passport, and it was never a
burden. Also, recharging
batteries abroad was not a
problem. The TR designa-
tion in the model number
means travel, so the CCD-
TRS5 is equipped for all
contingencies. The adapter
normally used to recharge
the camecorder's batteries
also serves as voltage con-
verter when necessary,

The CCD-TR5's small size
allowed me to do some very
disereet recording. Forin-
stance, | was able to shoot
the inside of a cathedral in
Salzburg while sitting virtu-
ally motionless in a pew. The
viewfinder of the CCD-TRS
rotates up to 90° To record
the interior, all I had to do
was move the camcorder
bady while I kept the eye-
piece rigid. | was able to re-
cord the beautiful interior
without disturbing those

around me and without
drawing the wrath of church
authorities who generally
frown upon picture-taking of
any sort. The viewfinder, it
should be noted, extends anid
retracts like a telescope,

I monitored the results of
my cathedral recording on a
tiny battery-operated Mag-
navox color LCD television.
While it is possible to play-
back yvour recording on the
CCD-TR5 and wateh it
through the viewfinder, the
image you'll see is black and
white. A small color LCD te-
levision—the one [ used was
smaller than the CCD-TRS
—provides you with a truer
sense of the colors you've re-
corded.

How did the inside of the
cathedral look on videotape?
Very good, even though the
lighting was very low. The
stained plass windows pro-
vided enough light for the
CCD-TR5. Sony recom-
mends a minimum of 4-lux
illumination for recording.
The CCD-TRS uses a Ya-in.
CCD image sensor with
270,000-pixel rating by Sony,

Good listener

Another impressive aspect of
the CCD-TRS is the sound
quality. I already knew from
past experience with other
Bmm camcorders that the
Audio Frequency Modula-
tion (AFM) system would
yvield good audio playback.
What impressed me was the
range of the rather diminu-
tive looking microphone. The
CCD-TRS microphone is set
into the body of the cam-
corder for the sake of com-
pactness. Surrounding the
microphone is a noise-cancel-
ing structure that prevents
the slight noise made by the
camecorder's operation from
being recorded by the miero-
phone, This noise-cancella-
tion structure works well,

{ Please turn fo poge 128)
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HOME VIDEO (Continued from page 127)

MOTOWN MIDYEARS

considering the sensitivity of the micro-
phone, On a country road south of Sale-
burg, the sound of cowbells is clearly
heard on the tape even though the cows
themselves are grazing halfway up a
distant mountainside.

The small size of the CCD-TRS5
doesn't mean it lacks features. Like
many other camcorders, there's auto-
focus, automatic white balance for con-
tinuous adjustment to changing light
conditions and an auto iris to control the
amount of light entering the lens.
Among the other additional features,
there's also a variable-speed shutter to
record fast-moving objects without
blurring. A flying erase head provides
smooth transitions between scenes.

The CCD-TRS also contains some
handy editing features. An edit search
[eature allows you to play back material
while in the camera mode. Insert edit-
ing lets you add scenes to existing foot-
age without rainbow noise or glitches.
Tape dubbing or editing is done with a
minimum loss of quality by engaging the
edit switch, a feature that intensifies
color and edges.

If there is any drawbaek to the CCD-
TRS, it's in the 6x zoom lens. Fully ex-
tended to record distant objects, the
lens sometimes had trouble focusing on
the desired object. The CCD-TR5 isn't
reqily designed for long-range shooting,
though. It's really a kind of video enap-
shooter. But with its wide variety of fea-
tures, it is a far better tool than it first

appears,
List price for the Sony CCD-TRbS is
$1600. A camcorder virtually identical
to the CCD-THE is sold by Ricoh. The
Ricoh camcorder is called the R-680,

Widescreen TV

Four major players in the televizion
world are combining their technological
resources to develop a new widesereen,
high-resolution TV system by 1983.
The new Advanced Television Re-
search Consortium comprises NBC, the
Philips Consumer Electronics Co.,
Thomson Consumer Electronies, Ine.
and the David Sarnoff Research Center
with a standing offer for other interest-
ed participants to join. Thomson manu-
factures televisions under the RCA and
GE brands, while Philipe makes TVs
under itz own name as well as Magnavox
and Sylvania. The two television pro-
ducers combined account for about 35
percent to 40 percent of televisions sold.
The David Sarnoff Research Center
in Princeton, New Jersey, and the Phil-
ips Laboratories in Briarcliff Manor,
New York, are perhaps the two leading
television research centers in the U.5.
The Sarnoff Center has already invest-
ed 370 million, while the Philips Labs
has devoted $30 million thus far in re-
soearching widescreen television.

128

Under the timetable proposed by the
consortium, the widescreen television
projected for 1993 would not be High-
Definition Television (HDTV) as such,
The consortium calls the 1993 product
Advanced Compatible Television
{ACTV). According to the consortium,
ACTV would have a 16:9 aspect ratio
which translates into a much wider
sereen than the 4.3 ratio of current tele-
visione. Horizontal resolution, a com-
mon measure of TV performance, would
be 410 lines as compared to the 330 lines
offered today.

The ACTV widescreen image is de-
rived by breaking the camera signal into
three encoded subsignals. One subsig-
nal governs the center panel trans-
mission compatible with current 6
megahertz TV signals. The second sub-
signal transmits two side panels which
are joined to the center panel. The third
subsignal carries luminance or bright-
ness information.

Widesereen ACTV transmissions are
compatible with existing 4:3 televisions
largely due to a pan-and-scan technique
that automatically shifts the focus of
subjeets to improve comprehension of a
scene. For example, the TV image
would shift from person to person in
conversation go there's no confusion
about who was speaking. ACTV, by
contrast, could show all the speakers to-
get.herm a single image.

ACTV would also include digital au-
dio and a ghost cancellation cireuit to get
rid of reflected signals, The consortium
is aiming at a list price of between $500
and $1000 for an ACTV set.

As for HDTV, which promises even
greater resolution and thus greater pic-
ture clarity (see “21st Century TV,"
page 60, Dec. "89), the consortium he—
lieves implementation is a decade away.
Ag the consortium sees it, HDTV would
be basically a simulcast mquiring the al-
location of a second channel to each ex-
isting broadeaster. While this is the
theory, no one is sure this approach ac-
tually works, so a lot of engineering
work remains to be done. HDTV re-
search, though, is likely to be stimulat-
ed by other video developments, like
the anticipated launch of flat-screen
televisions. The consortium already ac-
knowledges that ACTV won't look good
on flat-sereen televisions. Flat-screen
TV still appears years away, however,

Whether the Advanced Television
Research Consortiom gets the inside
track on widescreen TV remains to be
seen. Zenith, the only American-owned
TV producer, is developing its own
HDTV system. Various Japanese and
European companies are interested as
well. The Japanese companies are al-
ready far ahead in the research race, but
the consortium should pose a formidable
challenge. i

{Continued from page 66)

and houses shoulder straps for front
m . Unfortunately, the roll-
loo lnterruptstheupen—alrfeelnf

the convertible. On the plus side,
body stiffening offered by the fixed-
position targa bar also allows a full-
size rear seat in the Beretta, so
accommodations are adult-sized.

Geo's tiny Metro is designed to be
one of the most affordable open-top
ears with prices coming in possibly
below the $10,000 level. But because
of limited production, they'll be avail-
able in only 10 states during
1990—California, Florida, Illineis,
Michigan, New York, Texas, Ohio,
Pennsylvania, New Jersey and Ha-
waii, The top operates manually and
has a rigid tonneau cover for a fin-
ished appearance. Only the standard
Metro drivetrain (1-liter, 3-cylinder
engine and automatic or manual
transmission) is available in the 2-
seater convertible, A pass-through
provides access to the trunk from the
front seat.

Chrysler

Call it a big brother to the Dodge Day-
tona, and you'll be right on the mark in
deseribing the Dodge Stealth, a leap
forward for the line in the sporty-car
field. With the chassis and driveline
designed by Mitsubishi and the body
conceived by Chrysler, the Stealth is
intended to be Dodge's lead image
vehicle during the 1990s.

Four Stealth models will be avail-
able starting this fall, and will range
in price from significantly under
$20,000 to alevel in the high 20s. Top-
of-the-line will be the R/T, 2-plus-2
eruise missile powered by a
24-valve, twin-turbo 3-liter V6 that
pumps out 280 horsepower, according
to Dodge. In addition to all-wheel
drive, the R/T will have antilock brak-
ing and electronic suspension control.
Top speed is estimated at 160 mph
with 0-60-mph capahility in the 5-see-
ond range.

Less muscular Stealth models will
use other versions of Mitsubishi's 3.0-
liter V6, including a 155-hp 12-valve
type and a 206-hp double-overhead-
cam 24 valver.

Newest in the Chrysler lineup is a
1990% LeBaron 4-door, Chrysler's
nameplate on the Plymouth Spirit/
Dodge Acclaim chassis. This compact
4-door sedan carries traditional
msler styling cues in its grille and

u roof, plus a long list of luxury/
convenience equipment that arrives
under the umbrella price of $15,995.
One drivetrain is offered—the Chrys-
ler 3-liter V6 with electronic automat-
ic 4-speed transmission. M
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Some people figure their Simplicity tractors will never wear out. When a machine works so
good for so long, you do tend to get a little overconfident. Chances are, however, you won't
get much more than twenty-five or thirty years out of a Simplicity. But remember. You
can always buy a new one. And convince yourself all

over again that it will never wear out. s;mp’iﬂi’_l’

There's just no substitute.

Oras Cress, Toledo, Ohio
Owner

© 190 Sirmplicity Manudacturing Inc,, Port Washingson, W1 53074



FIRSTHAND DRIVE REPORT

Toyota MR2

The new Mister-Two stretches the performance envelope.
BY TONY SWAN, Automotive Editor; PM Photos by Ron Hussey

IKE SO MANY cars that

Toyota has introduced
over the years, the original
MR2 seemed to offer little
opportunity for improve-
ment. Aside from its kit-car
styling, this jaunty little mid-
engined 2-seater was virtual-
ly above eriticism—quick,
balanced and thoroughly re-
sponsive. It struckusasa
near-perfect recipe for small
sporte-car fun,

However, the introduetion
of the supercharged version
of this car two years ago
showed us there was room
for improvement after all.
Forgiving and predictable
with 115 hp on tap, the MR2's
handling qualities got to be
tricky when 145 hp was ap-
plied to the rear wheels.

It was clear that making
Mister-Two go faster was
going to require something
more than mere horsepower,
which led to the car displayved
here: bigger, faster, more
capable and better looking,

The key to the MR2's im-
proved handling and ride les
in its expanded chassis di-
mensions and increased ri-
gidity. Wheelbase has been
stretched 3.2 in., to 94,5 in,,

and front/rear track dimen-
gions are up 1.2 and .4 in.,
respectively, to 57.9/57.1.
There have been some subtle
revisions in the suspension
geometry to go with this, to
reduce brake dive and squat
during acceleration, but the
componentry ig basically the
same as in the original—
gas-pressurized MacPherson
struts at all corners, hall-
Jjoint antiroll bars fore and aft
and rear trailing links.

Bigger is better

Owverall length has also been
increased, by 8.7in., to 164.2
in., and, as you'd expect, a
bigger, stiffer MR2 is also a
heavier MR2. The basic car
weighs in at 2705 pounds, 355
more than the original, and
this gain applies to upsecale
editions as well.

However, there's substan-
tially more power to offset
the weight inereases. Toyota
has replaced the dohe 1.6-
liter 16-valve Four that
powered the original MR2
with a dohe 2.2-liter 16-valve
Four borrowed from the Ce-
lica line, good for 15 addition-
al horsepower (130 at 5400
rpm) and, more important,

40 Ib.-ft. of additional torque
(140 at 4400 rpm).

And if you want boost,
there's the ME2 Turbo, with
a healthy 200 hp on tap. This
engine, a dohe 2.0-liter inter-
eooled 16-valve Four, is also
borrowed from the Celiea
lineup, where it powers the
Celica All-Trac Turba,

The turbo engine has fast-
er turbine spool-up due to a
dual-exhaust-inlet system
that feeds into the turbine
housing. Splitting the ex-
haust stream eliminates son-
ic waves in the exhaust which
can tend to slow the turbine
down as it gets hit by the
pulses. Turbine asceeleration
is uneven under these con-
ditions. Eliminating or
smoothing out the pulses
results in 4 more
even exhaust flow
into the housing
and guicker tur-
bine aceeleration.

Another fea-
ture of the turbo
engine is Toyota's
variable-indue-
tion syvstem
(TVIS). Basically
each set of intake

der) has its own intake tube |

| inside a common intake
| runner, At low speeds, a

throttle-linkage-controlled
butterfly valve closes off one
intake tube per eylinder to
increase vacuum and air ve-
locity, which in turn elimi-
nates bog—a problem that is
commonly associated with
16-valve 4-eylinder engines,
As soon as the engine speed
picks up, the butterfly opens
and both ports function for
greater flow and better top
end,

While the normally aspi-
rated version of the new
MRE2 provides enough grunt
to be entertaining, the boost-
ed edition now rates as noth-
ing less than an adrenaline

| pump. The speedomeler nee-

dle touches 60 mph in about 6
seconds, and Toyota expects
quarter-miles in the low 14-
second range, numbers wor-
thy of a Corvette.

Braking, which was a
strong point on the original
ear, is excellent in the new
one as well. The basic setupis
ventilated dises all around,
and Turbo models get dual-
piston calipers up front. The
Celica antilock system is
available as an option, and,
as always, we recommend
this feature.

Another new option worth
considering is the MR2's
electrohydraulic power-as-
sisted rack-and-pinion steer-
ing. The system eliminates
the bulk and plumbing that |

{ Please turn fo page 132) |

ports (2 per eylin- 2.0 1&-valve Turbo Four is good for 200 hp.

130
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Never venture
into uncharted
walters.

FeavRes | VLl L0 | concrere | Lner | i
GUARANTEE 25 years | year Seams Only | year
ESIIJTSEN&NCE | hour 8 hours 6 hours 6 hours
ﬁ:‘éﬂl—ﬁmﬂ 12 werks 6-8weeks | 23weeks | 34 weeks
PDQR%NHGE MNiwer Yearly 2 years Yearly
SURFACE Smooth Rough Slippery Rough
COPING TYPE Fiberplnss Concrete Aluminum Aluminunm

i : actually ends up paying for itself.

e ‘*ﬂﬂ“
o=

= e But besides the money, we just think the time you spend
If you're thinking about buying a pool for your backyard, maintaining your pool would be better spent swimming in it.
don't jump until vou have the facts, or you could get in over T N e e B e e A e 1
your head. ] I'm interested in a Blue Dolphin Fiberglass Pool for my yard.

From installation, to maintenance, 1o usage, Blue Dolphin I [ Please send me information about Blue Dolphin Fiberglass
Fiberglass Pools have a lot of clear advantages over the others. | Pool business opportunities.

They're so easy o install, you can even do it yourself. You'll

save up o 80% on chemical costs compared to conventional RAlE
concrete pools. It won't crack like concrete, tear like liners, or | P
rust and leak like steel walls. And the smooth surface of a |
fiberglass pool means no skinned elbows or bruised knees, for | """ i i
safer recreation the whole family can enjoy. PHONE
Add it up over the course of years and a Blue Dolphin pool T P L S S Sty S| rud

£ BLUE DOLPHIN FIBERGLASS POOLS, INC.

2055 34th Way, Largo, FL 34641  (BI3) 535-5676
Dealer inquiries invited.



Buy No Outboard!

‘5’

Until You've Seen These
Amazing Ultra-Lightweight
Small Outboards!

“The amazing new line of tough-as-nails
Cruise 'n Carry outboards are without
question the lightest motors available
today...weighing in at 52% less than anything
in their class. Yet these gutsy little power-
houses easlly match the competition for
sheer horsepower performance. They're

unbelisvably easy to use, carry and store.

What's more, the Cruise 'n Carry are priced
up to hondreds of dollars less—giving you
a surprisingly affordable outboard no matter
what vour small-to-medium boating needs
are! Plus, each model is packed with high-
performance features usually found only
on much larger and heavier motors.

Free Information: Just write to: Cruise
‘n Carry, 5585 E. Tth St., Suite 406-Dept.
PM2, Long Beach, CA 80804 and we'll rush
you & ton of FREE material

YESTERMORROW
DESIGN /BUILD SCHOOL
BOX 344 WARREN VT 05674
B02-496-5545

TWO WEEK DESIGNBUILD COURSES
JUME 17 - SEFTEMBER 1

5iX WEEK PROFESSIONAL COURSE
(B COLLEGE CREDITS)
JUNE 10 - JULY 21
ONE WEEK CABINETRY COURSE
JUNE 3 - JUNE 9 BEGINMNER
JUNE 10 - JUNE 16 ADVANCED

RENOVATION COURSE
GUST 5 - SEPTEMBER 1
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FIRSTHAND DRIVE REPORT
(Comtinued from page 130)

go with traditional engine-driven
pumps, reducing low-speed steering ef-
fort with no loss of road feel.

Inside, the new MRZ2 offers small but
welcome gains in head, leg and shoulder
room. The instrument panel has been
redesigned to provide the cockpit look
that characterizes most Toyota prod-
ucts today, with major gauges (all
white-on-black analog) grouped under a
curved cowling. The steering-wheel hub
now contains an airbag, and the seating
offers a range of adjustability that ought
to fit just about any driver this side of
the NBA, with leather upholstery avail-
able as an option. Opting for leather also
nets you T-way seat adjustability, in
contrast to the standard 4-way seat.

Predictably, the sound-system offer-
ings start at very good and range up to
an optional 160-watt, T-speaker setup
with AM/FM/cassette and CD player.
Other options include a pop-up and/or
pop-out glass sunroof (it stows behind
the driver's seat) and a T-top.

Transmission offerings include a very
precize 5-spead manual gearbox (stand-
ard) or an electronically controlled 4-
speed automatic (normally aspirated
maodels only).

We think the new MR2's exterior
speaks for itself. Although it obviously
borrows from current Ferrari styling,
this doesn't keep it from being a very
appealing little package. And it's also
more aerodynamically efficient, with a
Cq rating of 0.31, compared to 0.36 for
the original, The rear spoiler is a Turbe
standard, optional on normally aspirat-
ed cars.

While we look forward to wringing
these cars out under controlled circum-
stances at a test track, our initial im-
pressions, based on a day of mountain
driving near Qjai, California, could
hardly be more enthusiastic. We think a
little more footprint would help the Tur-
bo version in really hard cornering—all
editions wear 14-in. VR-rated tires,
195/60 front, 206/60 rear—though this is
a shorteoming that can quickly be cor-
rected in the aftermarket. But for most
driving, the basic package is first rate.
Whether you're exploring the limits in
high-speed sweepers or just cruising
down the freeway, this is an impressive
piece of equipment.

It probably comes as no surprise that
more MR2 means more money. The old
MR2 started in the high $13,000 range
and topped out at about $17,500. Al-
though pricing wasn't final at press
time, the new one is expected to start at
about $14,500 and progress beyond the
£20,000 barrier.

Prices like these are certainly well
beyond the realm of entry-level sports
cars. But then, sois the new MR2, PM

HOME IMPROVEMIENT GUIDE

{(Comiinued from page 111)

If you ordered doors that will have
glass panels—like we did—you must
buy the glass separately and install it
yourself. Ripdown the stops provided
with the doors to the proper dimen-
gion for the thickness of the glass pan-
el, then install the stops with brads
(Photo 4).

Next, position the drawer fronts on
the drawer boxes, and temporarily
hold them in place with clamps. Bore
pilot holes, then attach them from in-
side the box with screws (Photo b).
Locate and bore the holes for the
drawer pulls, and install the pulls
(Photo 6).

You can make a simple jig to aid in
drilling the numerous holes required
for mounting the door pulls. Just se-
lect the placement of the pulls, and cut
a serap wood block to mateh the cor-
ner of the doors. Locate the pull posi-
tion and bore a hole through the block
at this point. Then, simply clamp the
block to the door—making sure that
the corner edges are flush—and use
the hole jig as a guide for boring the
doors (Photo 7). The time the job
takes, of course, will depend on the
number of doors and drawer fronts.
We completed ours in about 4
hours. ™

& To Install drawer pull, clamp allgnment
Jig and backer block to drawer front and
drawer box. Bore hole and Install pull.

7 Toinstall door pull, clamp Jig—with pre-
bored hole at proper place—and backer
block to door. Bore hole and add pull.
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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 to 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 waler short-
ages 15 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 drilled their own water

well to supplement their expensive city
water,

With a Hydra-Drill, you can drill your
own water well to 50-100-200 feet
deep. It’s as simple to 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.

Get the facts. You owe it to yourself to
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. Learn 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!

Leambow 7
over 100,000 |ﬁ|
home water |
wells have

been drilled
this easy,

low-cost way

since 1962, >~
Call Toll-Free
1-800-333-7762

{Ask tor Operator 7211

Or Clip Coupon and Mail Today!
[ & ® & ¥ & & § 5§ |
7211 Anderson Road
I yYES! drill ! I
: L R RSN |
inciuding the booldal, record and prices.
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TECHNOLOGY

Batteries Are Included

GM’s Impact is a bright spot in the development of a practical electric car.
BY RICK TITUS, West Coast Editor

UMORS OF promising

electric-car develop-
ments have been leaking out
of Detroit for years. But the
practical electric car itself
remains elusive at best. But
now, it appears that there
just may be some real poten-
tial for battery-powered ve-
hicles in the near future.

As research continues on
alternate internal combus-
tion fuels, the backrooms of
each of the three domestic
auto manufacturers have
| been busy trying to developa
truly usable, purely electric-
powered car,

The two single largest de-
sign challenges have been
performance and range. Un-
til recently, if a car was quick
enough, it wouldn't go far
enough, and vice versa. But
major hreakthroughs in elec-
tric motor, battery and aero-
dynamiec efficiencies have
permitted GM, Ford and
Chrysler to make significant
progress in developing a
| real-world electric car.

134

Electric cars have been
going fast ginee 1968, In No-
vember of that year, Ford co-
developed the Lead Wedge
racer with Autolite, and they
set a land speed record of
138.863 mph. Designed by
Danny Eames, the Lead
Wedge was powered by 20
Autolite High Performance
lead-acid car batteries wired
in series to a General Electric
forklift motor. But what the
car achieved in speed, it
clearly lacked in range, the
limiting factor being battery
technology.

Here comes the Sun

In 1987, electric-car develop-
ment received its next boost
when General Motors un-
veiled its Sunraycer. Devel-
oped to compete in solar-
powered wvehicle races
worldwide, the Sunraycer
proved to be an enormous
success on both the techno-
logical and publie relations
fronts, not to mention its
hands-down victory in every

e et
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race it entered. Spurred by
the engineering success of
the Sunrayecer and the result-
ing positive public opinian,
GM dove headlong into its
leading electrie-car project,
the Impact.

Based on a 2-place highly
gerodynamie platform, the
Impact may well be the first
electric concept car with a
shot at production reality.
One of the keys to the car's

low drag coefficient is the
ghape of the backlight. It al-
lows the air to flow smoothly
and remain attached to the
car all the way back where it
separates cleanly. The Im-
pact is powered by two AC
induction-type motors, each
driving a front wheel. To-
gether they develop 114
horsepower at 6600 rpm and
94 lb.-ft. of torque from 0-
G000 rpm. These deliver
power instantly no matter
how high or low the motors
are revving.

Impact accelerates from 0-
60 mph in 8 seconds, which iz
respectable even for gaso-
line-powered cars, and is ca-
pable of speeds of nearly 100
mph. The combination of Im-
pact's slippery shape, light
weight and efficiency of the
motor and battery give the
current test car a range of
120 miles between charges,
Packing the
batteries
The power source is a spe-
cially designed Deleo Remy
lead-acid battery, which, to
date, is still considered the
most ¢ost and production ef-
fective method for electric-
vehiele power. Impact's bat-
tery is a long and narrow unit
that simply slides on a rolling
tray down the center of the
Impact's backbone chassis.

Fill "er up. Impact’s appetite ls satisfled by 870 pounds of batteries.
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In order to accommodate the 870-pound
battery pack, a tunnel had to be run
through the center of the interior. This
created a challenge to the design team
which had to figure out a way to prevent
the passengers from becoming claustro-
phobie. In the end, they used the for-
ward section of the tunnel to mount
controls, and the remaining section as
an armrest. Recharging is just a matter
of running an extension eord out to the
gide of the car and plugging it in—toa
110-yolt socket. Long-term testing has
shown that expected battery life should
be 20,000 miles before complete unit re-
placement is necessary, which, in to-
day’'s market, would cost about 31200.
Another interesting techniecal high-
light is that Impact's driving motors be-
come generators on the deceleration
cycle, and use no power at all when at
standstill. In gridlocked traffic pat-
terns, like Los Angeles and New York,
these two features could be significant
advantages. Accessory units like motor
cooling fans, headlights, radio and air
conditioning are powered by a separate
battery so they won't effect range.

Electric van

Ford Motor Co.’s current feasibility
study platform iz a converted Aerostar
van which features a transaxle that in-
corporates the electric motor, 2-speed

automatie transmission and drive axle
into a single-axis unit. The result is a
compact, easily maintained component
with fewer parts. Ford's ETX-11 Aero-
gtar will maintain a 65-mph average
with a 100-mile range. Acceleration to
60 mph is nearly 25 seconds, which puts
the Ford entry in the less-than-brisk
performance class. Ford's design in-
tent, though, is good for load capacity.
However, despite all the progress in
electrie-vehicle development, a produe-
tion electric car is still some time off.
GNB, Ine., makers of Champion batter-
ies, indicates that it might well be an-
other five years before the problem of
efficient, lead-acid battery recycling is
fully solved. Engineering vice president
for GNR, Tom Hatterschide, recently
stated that: “Although we can currently
retrieve 98 percent of the battery’s orig-
inal lead and metallics content, the acid
itself is less than 25 percent of original
strength and iz thereby unusable, re-
quiring expensive reducing and neutral-
izing to be safely disposed of.” And
there remains the issue of pollution
transference. As GM president, Roger
Smith, pointed out at Impact's introduc-
tion, “It would be irresponsible of us to
expect the present power-generating
services to accept the load that a full
shift to electrie-powered cars would re-
quire. This would only shift the pollu-

tion emphasis off of cars and onto power
stations.” Granted this form of air pollu-
tion is easier to control, as it is contained
to a specific site, it draws attention to
the need to thoroughly preplan the elec-
tric car's introduetion.

Curbside service

Details like parking meters with elec-
tric outlets in them, like those used in
Canada for heating engine fluids during
subzere weather, would have to be de-
signed and installed. Charging stations,
with the ability to sell, service and ex-
change batteries would have to be set up
as well as charging facilities installed at
work centers and shopping malls. In
short, there's still a sizable amount of
homework to be done.

Ford, GM and Chrysler each have ex-
perimental electrie vehicles in the field
being tested by several governmental
agencies, School buses, delivery vans
and postal vehicles head the list of cur-
rent test fleets. Their in-service results
are being fed directly into the develop-
ment of the production electric car that
manufacturers feel certain is less than
10 years away. Given the current crop of
development breakthroughs and some
forethought on the part of eities across
the country, the electrie-powered vehi-
cle is certain to become a reality in the
19680s. ™

Equinox will change the way
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And offers

you look at tents.

There’s never been a tent fike the Equinax! With the
look of 8 dome, but maore space. And maore stability,
with a 8-leg aluminum frame. Sets up faster too

stipert ventilation. Available in 2-, 4- and

fi-person sizea See ! Call 1-800-848-3673
{or dealar names and & free catalog

Eureka!Tent

=t The StormShield”
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BARGAIN HUNTE

Control Water Weeds

Amazing new Underwater Harvesting Tool!

the WATER-WEEDER™

il i = L
Cui sguatic vegaisthon from & boal from & dock
or simply by wading in trom shore. Cortral weed
grovwth the snulmnmendolly sgfe way

Sariafarthes Gasrasised or meney bark!
Call or write today fior FREE information package
TOLL FREE 1-800-552-1217

™

Watergide ProductgCorp.
PO. Box 876, Lake Mahopac, Bew York 10541

2 HELICOPTER KITS!

@kalicoper & grrocoper kv,

=
I’kﬂ giszeprer Plesa Omly
phat Bsperimester's Wesshook  §19.93

CABLE TV
DESCRAMBLERS

SCIENTIFIC ZENTH.. ®#esm
ATLANTA.. $140.00 OAK.. ... §89D0
JERROLD™, $119.00 HAMLIN.. §w02m0

Call for

your free

catalog

today!

s (402) 554-0417

Orders call toll free  1-800-624-1150

M.D ELECTRONICS —

115 NEW YORK MALL STE.#133M49 | ,oc0

OMAHA, NE. 68114 a0,
Foreign & Domestic Auto & Parts

BIG SAVINGS DN NEW & USED PARTS

SANGS UP T 5% SPECALIING N USED PAATS FOR DOVESTE md
FOREIGN WUTOMOBLES. TRUDKS. FAFRM and CRANLER TRACTORS,
WOTORCYCLES. SCOOTERS, MOPEDS, 50 CARTS, 3 4 & WHEELERS AND
POWER ECLIPWENT DOMPLETE COVERAGE Lmt——
Vol ko WONEY SAMNG CATALOC BLLLETI 20 smgany s s

s & Gy
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BUY THE PLANS TO MAKE THIS GLIDER
YOURSELF FOR $100's LESS. Sead #4800 i
4200 54 ta R.B.R. Box 432, Usbridge. MA 01569

BREAK AWAY

a Year in Windshield
and Plate Glass Repair!

* Big profits — good times or bad!
* Huge demand and growing!
* Pari-time or full-time.
* Gréal opportunily for men or women!
* Insurance companics, (leel owners
pay top dollar regulariy!
* Quick-learn. professional training.
* Free, on-going support/low-cost start-up.
* Secure your family's future!

Broak away to a professional,
réspacted business and BIG INCOME!

Call toll-free 1-B08-321-2597 (1S and
Canada) to order your VIDEO
and FREE report. Or write:

GlasWeld Systemns, inc.

Advarced T ir Gilass Fpair
5 20578 Emping By Theot. 04
Band, OR B7701

EARN EXTRA MONEY IN
YOUR SPARE TIME WITH
#. YOUR CAMERA

5 “I'm proudest of having
T one of my pictures

published by Reader’'s
('&p"-a.\

Digest. Thanks NYI.
You made a Success-
Jul photographer
out of me al the
. tender age of 50"
'L' Lea Paro o
Burion, M,
= Leamn in your own home, al your own pace.
* It's easy lo get into your own business.
= “Live aclion” video tapes included in course.
The New York Institute of Photography has
helped thousands of amateur pholographars
just like yoursel! broaden their expertise and
also turn their hobbies into extra monay, Our
easy-lo-follow course combines superbly llus-
trated lessons with recorded traiming on bodh
audio and video casseltes. This method is a
proven aid to rapid learning.
Satisfled studenis say: “lopened a small siore
in a local mall and made §48,000 in‘iust
8 months...thanks for your expert rainung’”
wrorte Lowis Bar ton of Texas, And from Virginia
Den Jester wrires: My biggest thrill was (o see
one of my photos on the cover of a national
magazine—and be paid for it
Find out about this remarkable course

and what it can do for you—
no obligation and no salesperson will call,

Get the facts in our FREE CATALOG
Call Toll Free 1-800-336-6947

ASK FOR OPERATOR ¥840 — OR WRITE
NEW YORK INSTITUTE

OF PHOTOGRAPHY
Dept. X40, 211 East 4381, NY, NY 10017

AMAZING

SCIENCE PROJECTS
PFS2K PLASMA FIRE SABERKIT .............$69.50
TOL4K TESLA COILKIT ..o

PVMTE PLASMA GLOBE ENERGIZER KIT ... $49.50
FMVI1K 3 MIVOICE TRANSMITTER KIT ........ 534.50
LGUZK 1 mw VISIBLE LASER GUMNKIT ......5149.50
Plaase add 10% PAH lor above.

Send $1.00 for Catalog of new winning

aclion ECance phojects

INFORMATION UNLIMITED
BOX 716 DEPT PM9
AMHERST, N.H. 03031

Tired of crawling on your hands and knees thru the
flovwer hedds and bushes looking for the Hose Hibh?
Then you need a waier faucetr extender

The Poria-Biblh installs in mimees, simply attsch 1o
your exlsiing waler spigol and move o a pew and mone
accessible location

Neat and sutractive AND made in USA. Money back
guaraniee i not completely satislied, even o the refwm
postage, that's how sure we mre that you will be
pleased with the quality of Porta-Bibb,

Send Check or Money Onder lor

Model PB # 0617 s19.95 [
Model PEA # 0627 529.95 [
Shipping & Handling § 2.95 []

b Fla. Residens sdd sabes tax (6%)

New Trend Products Co.
P.O. Box 627 Apopks, FL 32704-0627
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Make and Sell Your

Own Ornamental m

CUﬂl._. rete HE""T]S' ""'rerra-.r.-lﬁ‘.f

CABLE TV DESCRAMBLERS! =

LAWN fFIF ATION
Save 50% to 75% by designing &
installing your own Irrigation System.
it's easy with this step by step manual.

Book about Aluminum Molds

including over 425 designs,
prices and production trade EHB
)

« JERROLD = TOCOM

1s:an:na.rs lrc:alm the w::rld's *SCIENTIFIC :;s'“;ﬂ'i ¢ m' F;Ll:‘r; nir':nlll lawns & glrcll:gn:.
argasl mold manutacturar. mm m H
CONCRETE MACHINERY CO.. INC | ’ mm’m“::::*&?im only $24.95 + $3.00 ship. MC or Visa
— Al R AL Home Irrigation Systems
P.O. Box ASS, Hickory, NC 28603 ! Giobal Cable Network
' RNE Fing o Bulla e P.0. Box 282105 Columbus, OH 43228
ORDER TODAY! 800-327-8544 - =
BASEMENT BATHROOM
SEWER LINE ABOVE FLOOR LEVEL .
Unique installation of toilet, bathiub BUY ONE AND WE'LL MAKE
and sink WITHOUT DIGGING UP ficors. CABLE T.v. CONVERTERS YOU AN EXCLUSIVE DEALER
Comgplele set of diagrams and instructions WHY PAY A HIGH MONTHLY FEE? 6 wheel
for do It yourseli, Send 511.95 $1.80 l ‘.ﬂ
for ;MII:" and him'l‘:ng ta: Hl:::'ﬂarp. - max A
P.0. Box 61, Mutting Lake, MA 01865, gand‘ -
passenger
’ models
BASE M E NT Tol (21 wears-aid and oy, Please)
FLUSHES UP 1o sower or Call Toll-Free 1-800-255-2511

(From anywhere in the U5, or Canada)

Ho I.'Ir ing Up Floors

Instal ?I Tulumﬂ' - Anywhere All Jerrold, Qak, Hamlin, Zenith, Scientific : &
Write McPhersen, Inc., Dept. 16 Atlanta, Magnavax and all spacialized cable Recreatives Industries, Inc.

| Box 15133, Tampa, Florida 3 ff equipment available for shipment within 24 60 Depot Street, Buffalo, NY 14206

hours. For fast service MC / VISA or C.0.D.

telephone orders accapled (800) 648-3030

60 Day Guarantee (Quantity Discounts) 8 A M. PAY FOR YOUR HOBBY!

125 P.M. C.5.T. CLOSED WEEKENDS. Send With Whits's new EAGLE Il Metal Detector
self-addressed stamped envelopa (80¢ post- Onboard compuer - simple

aga) for catalog. | outside, comphes inside.

11 PAGE CATALDG

§1.00 REFUNDABLE v 3 ITII_F"E&T P 0. Bax 5000 Ignores junk like nails and FREE Catalag
3 LECTIRONICS Inc. Suite 311 |FH) | pulltabs. Find coing, rings, 1-800-547-6911

Carpeaberswille, Al 50110 valuables for fun
Mo lingis Orders Accepled and ph:l"t!

White's Blacironics, Dept. PM-3,
Sweet Home, OR 97386

" Takea Walk on NordicTrack and discover
why it’s 8 ways better than a treadmill.

1. Better exercise. 7. Costs far less for equal quality. 8. Non-boring.

NordicTrack simulates the world's NordicTrack’s efficient and human- People love their NordicTracks. In
hest exercise, cross-country skiing, This powered design needs no expensive fact, 7 out of 10 owners are stll using thedr
smooth, total-body motion exercises all electric motors and speed controls. And, maachines more than 3 dmes a week, 5
major body muscles including arm and hecause NordicTrack is simple and years after purchasing one
.-ahuu]_dur mum.-l-.-:s that are neglected in uncomplicated, litthe upkeep is requined In fact, these NordicTrack owners. are
walking or running, sy enthusiastic about the results theyve

2. Non-jarring. achieved, that in a market research study
NordicTrack’s smooth, - conducted by Maritz Research in 1988, 97%

efficient skiing motion has none responded that they would recommencd

of the jarming motions which can - MordicTrack o their family and friends.

darmuage joints and igaments. - \

3. Safer Tbe world's best aerobic exerciser.

MordicTrack is human powered and
has no electric motors or high-specd behs
that require constant conoentration or that
can throw off a user or child.

N ordicjrack

4. You are in control.
MordicTrack lets vou set the pace of
vour workout. No panic stans and stops as
with meorized devices.
5.  Quieter.
NordicTrack's smooth skiing motion is
inherently guiet and has none of the

Call Tosll Free
| 1-800-328-5888
In Canada 1-B0{0-433-9552
I YES, please send me a free brochure
1 ALSOY 3 free video tmpe COVHS 01 BETA
Name

|

|

|

—

|C1:} |
|

1

pounding foot step noise associated I
with running on a treadmill e —
6. No electric cord or outlet
requined. I State Lip
| |’1I-.1_l a NordicTrack whrrx'l'r;.'r Jrﬂn.ll Phone e
| want. You are not constrained by out
S I SmuLned o o 141C Jonathan BIvd. N. Chaska, MN 55318

location and you waon't trip over the cord. LETEDO




MAGNA TRAG

Do It Al
YOURSELF!

® Build a Road

® Dig Ponds &
Bassments

@ Cut Trenchas
® Cloar Brush
® Landseape

® Gardin

BE YOUR OWN BOSS!

With over 30 attachmants availahla [Dozers,
Loadors, Backhoes ete.) you and your Magna
trac can tackie any “compact-size”™ construc-
tion or landscaping job. Earn EXTRA CASH
by getting into places the “big-rigs™ can't @&nd
thén nama your own pricel

Send NOW for details:
I O CATALOG of uses & attachments ... 51,00 I
0O TECHNICAL MANUAL of mmhh,-
s7.00 ||

and construction detalls .
I 0O VIDED (30 minutes of action) ... S'I:EDD I

STRUCK.KIT » BOX 307 @ DEPT: PM40
\ CEDARBURG, WISCONSIN 53012 J
- S

FACTORY DIRECT CLOCKS
AND FURNITURE

Do-It-Yourself

Kits or Assembled

and Finished

& Grandiather Clocks,
Mantel and Wall Clocks

® Cabinets, Chests, Tables,
Chairs, Desks.__and mare!

® Solid 3/4° Black Walnut,
Cherry, or Cak

& Hedricom Quality

# Salid Brass Weal German
Movernants and Dials

® Monay Back Guaranbee

SEND §1
FOR
COLmR
CATALDE

p—
EMPEROR
CLAOMC I COMPANY
Worid's urgﬂr: Manufaciurer ol Grandfamer Clock Kis

3501, Emparos indusirial Park
Fauhaps, Alabama J6532 & Phone 1-205-0268-2318

| B ey o
D1 - Vi ¥ AR

71 Finaahan Clooks 1 Fesshed Furshies
MName —

Strea ——

City —

State

Hardwar kifs 1o bulld your owsn
wwing and slide seta. For & full
catalog call or wriis:

Wood Built of Wisconain, Inc.
PO Box B2 - 22
Janagydille, W 53547-0082
(608) TE4-5080

FLY AN R/CHELICOPTERI

Te find gut haw, sand =

10,95 for GMP's new video

tapa damonatrating radie

controlled halicoptar

marobatice snd training.

1980 Bustrated catalog FREE with your video tapel
GORHAM MODEL PRODUCTE, INC, 23081
Crafteman Fd., Calabasss CA 81302 Dept. 801

| Pissiien P

IIII'I SECRET I!I'E.I.L'[II
wEnfur
BmlL Wiana l1l|ldl IM?'N'I Thnmnd‘lal oihar
ame falrsal in Margmsbion Rl il 0 cheep 19
o e o ok M sl il By Praflsl

Be Your Own Boss and Make

AN HOUR!

Your FREE Liletime Secunity Fact Kit tells you how ta
make $18.00 ta $30.00 an hour in your own Foley-
Belsaw Full-Service Saw and Tool Sharpening Busi-

ness. Your FREE Fact Kit explaing how you can

— be your own BOSS!
— work full time or par time, right ai home.
== o work you enjoy and take pride in.

— pperale 8 CASH business where 90¢ ol every
doliar you take in is ciear CASH prafit.

And 1t 1s 50 easy 1o learn. Foley-Belsaw gives
vou all the facts and instructions. No experience or
special training is necessary. Foley-Belsaw tells you
everything you nead to know to be successiul

And there's plenty of business available in your area
You will be able to sharpen all types of saws, garden
and shop tooks for hame, farm and industry

You will be abée to s& your own hours and not have
to worry about layolts and strikes. And there are no
franchisa fees. Any age person can succeed

But you've gat to %J el the FACTS befare you can
et starfed. So write NOW for your FREE Lifetime
curity Fact Kit. It's yours to keep with NO
QBLIGATION
138

... send NOW for your FREE
Lifetime Security Fact Kit!

" FOLEY N
) SECURITY
\ BELSALL d=7e g,

i [
[EE=r—
[T] YES, | want to know more!

Please rush my FREE Lifetime Security Fact
Kit

FREE
LIFETIME

Y|
5|

Siate Tip

T A
-

Area L'Hr Phone

- -

Continental Billlards, 2805-A Peachtres
Industrial Bivd. Buford, GA 30518

B0 BOE XS DEFT M
U-BUILD FORT [0 5o e

* Budd :fbwl':_ldl'lhnblllmP'I:l-me

E==X] « Py Fort Wilh Poech. Band Bas
e Bwangs. Eiide — Hours 08 Fun

LJ

Detailled Plans 12%

Buy FACTORY-DIRECT!

-,
| WEW.. battery-ogmrated scoobed pats moss “
fuan irvto life., e i1 ot hosme, go vhopping, i

winit {rsends, travel, Lightwaight, fit all
cur tranks. Money Back Guarantss! 1
STRUCK CORP.= Dept: PMA0S 8
- CEDARBURG Wi 53012 ¢

IS YOURWATER SAFE?

Build your own water filler
comparable or superior to
model costing $200 of maore
Models use easily replaceable
filter media. Plans and report
$1295 Com hutu kits avail-
able for $89.55 Prepaid plus
$4.00 for shipping & handling.

é WATEHTE{:H'-'

POPULAR MECHANICS & APRIL 1950



BUILD YOUR OWN SWINGSET

Complgis Nean Courts, tlaary wril-
ten. with photos and diagrams Ev-
erylhing you nesd 1 know . . .
whore 1o gel wheletale malerials;
g how in garm while you leam, sle.

Fpd. $44.9 (US). VISA oksy. Wrile
for detaite. (Cansdian 555 ).

i thmu-EMIulnu
115 Riwverbirch Cres, SE, Calgary, Canada T2C 3M1

rKITES

FREE COLOR CATALOG
Choose from over 100 exciting kites
* Mary unusual £ innovative desigrs
Call or write for your catalog today!
| Into The Wind » [303) 449-5356
1408-M Pearl 5t.. Boulder, CO B0302

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
EQ

& Clrgers 5h g Y

REPUBLIC CABLE PRODUCTS. INC.

4080 Paradise Rd. #15, Dept 405

“THE ONE THAT REALLY WORKS!"

RODENTS, MICE, BATS, SOUIRRELS, ETC. R“‘

GUARANTEED T0 REPEL

ULT

Fleas hate it — Pets love it..

EPA EST #47260-C A-02 UL LISTED #4429

SPECIAL PURCHASE!

w4s1QT7

This is the ullrasonic device registered by Ihe
Canadian  Agriculture’ Department for saie in
Canada as a repellent for both rats and mice (PCP
ACT Reg. =19674)! This — and not any '“cheap'”
imitation — is made by the manufaclurer recog-
nized with membership in the National Pest Con-
frof Association. And this is the pesi repelier thal
has always offemd a FULL 8@-DAY UNCONDI-
TIONAL MONEY-BACK GUARANTEE . testad and
assembled in the USA!

DEAD VERMIN IN TRAPS ARE DISGUSTING
AND POISONS ARE DANGEROUS!

Now ORIVE UNWANTED PESTS OUT OF YOUR
HOME SAFELY — with powerlul pulsating ultra-
sonic sound thal only the pasts can hear, IF you
have a problem with mice, rals and other un-
wanlad pesis, the ULTRASONIC PEST REPELLER
can repel them starting immegiately by broag-
casting high-frequency sound waves at 32 to 62
KHZ (or 32,000 to 62 000 cycles per second)
that peopie and pets can’f hear . bu! Thal make
rodents and other pesis atlecled by ulivasound
scatter! ['s completely harmiess (0 dogs, cals.
birds, fish or farm andmals. And you can use it
SAFELY AND EFFECTIVELY in houses, apart-
manis, offices. barns, slables — even bodls and
AVs! Remember — when it's warm outside, that's
whan thay breed. ORDER TODAY! &1930 C51

PROVEN EFFECTIVE

—=rn

THOUSANGS
REPORT SPIBEAS,
ROACHES, AMTS AND
FLEAS GOME!

|
|
|
|
|
|
|
|
[
|
|
|
|
|
1

Fight Back!!!
g Hew the racket and the preudice]
£ i’ij\ Jortw s g e Ay wad ksl

ik proup iy, o o ey, wesg §
Sarbrwcriber b rur boy mowrly e
L e, iop Wiy, o il
endiet s |rs et eme! (O i Pl
Riembrruy ol il sampl eFesmag 50

[} Men's Rights Assoc.

Tisuite A, Forest Luke, MM 15023

ingucions, send §10 check o MO, I
Tha Pig Roatier, P.O. Bex 2158, Limledon,
Colorado BIVEN (8, €000
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L
WARNING! If You Read m
Mothing Else, Read This!

Dont confise owr foprated UL 4“51 ':':"':'31'“"
TRASONIC Pest Repafet tested and ::l;*_.“
assambied o the USA by Sonc Tech

rolagy, a keader n Liltrasonic dessces. with Thosa ron-war
ing, cheap miabons adverfised ébsashere Ior lass than 810
O ULTRASONIC PEST REPELLER guatanteas you sale
fast, iffordable pest repetling capabily and i Dached by our
90-day uncandilsonal money-hock guaranies.

caLLToLL FRee 1-800-874-3337

U.5. Consumer — Depl. PL-178

2721 US. 18 N, Sude 173, Palm Hambar, FL J4684

L1 YES! | want to keap my home free from these
pestz. Please rush me my Ullrasonic Pest
Repelier for only $19.77 plus $2.95 postage
and handling on your 90-day unconditional
mangy-back guaranise

] SAVE — 2 Repelers only $35 plus §3.95 S&H
Whaole House Speciall 5 Bepellers 575 Postpaid!

Enciosed is$______ . FL & M| res, ado Sales Tax

Charge it T Visa [T MC 0 AMEX Exp. Date _
Card#

Name

Address — —
EI[:,I‘ = Slate Zip |

Don’t get taken

for a ride!

Just curious?
Looking to buy or sell a car?
Be informed!

Find out instantly what your
car is worth today. Call 24

hours a day, 7 days a week.
1-800-58VALUE® daveloped by Automotive
Specialists and GTE™ for instant access lo
YOUr Car'’s current market - —
value, 1976 - prasent. ——

1-900-56-VALUE

1one phone nesded. Al changes are billed di-

Touc
ﬁ rect thiough your local phone senace; $1.75 far ihe
firsd menube and 5100 for aach minute thermafier

Hemmings
Motor News
Warlds largest collector car

mrm'i.lvr.!
Chwer TS0 pages each month

filled with ﬂtﬂ_ﬂﬁ Fri; at
ads for dd cars, parts
SeryiCes, Supphestmorn

Specua! fntroductory (¥ier:
KINE GLANT ISSUES

B 100, Dept, 0418, Benningron, Vermont 05201
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Northern

W e Fros and Handyrmen Shop

ORDER TOLL FREE

1-800-533-5545

Sale Prices Good Thru 4-30-

Continuaus
Generaior

B HP Tecumsah enging
koS cast inon sloeve
e 16425

Sale $399.99

Water Pump
3.1 -HF, d cyche Kawasaki
engina. Pumps 11,006

GPH, 28" suction M. max
foial head 76
em® 10812

Sale $279.99

Ciraing basements, boals,
hat bubs. Swimming pool
covers Bnd clher proas
down 1o 187, RemE 10800

Sale $42.99

Famous

Brand

Gas

Engines

Thousands in siock! 3 - 33
HP, honzantal and vertical
shat.

Harizontal Gas Engines

#6051 SHP 513499

FE0E1 BHP §1T9.99

FEOTD 10 HP 523999

Stenl Box STADCOM
Prolecis Your
Circular Saw

or Other

Valuable Tools
Built-in cradle. Carmies up

o 8 chcular saw . Aed
enamel finigh. 14-14 W
11-¥H 5 10-12°0
lhemi DOTTE

Sale sﬁﬂgﬂ

80 KEY #8727

1500 PSI S
Pressure Washer!
5-HP Kawasakig has
lorw-0il shutofl, 3 GPM T
plex plunger pump. 30
hioesa wdth gGun

itaemdt 157141

Sale $499.99

EX-1 =4
Superwinch®

Loads boalz uwp to 2500
Ibs.12 Vol 12 HIP mator,
25' cable. Ham# 14112

Sale $117.99

Baldor 1/4 HP
Electric Motor

Fan and biower duty
Wilh capaciior. SAgl 115V,
2.6 fo 2.54 at 208-230V
Sngle phase, Aulo-ressl.
172 ghatt is 1-347L__ tuine
B 17235 AP Enactrically
favargible ltemd 00283

Adjusts from 40 bo 140
Amps. 115 Yolla FREE
BCCEssony kil

Iarm# 158510 =1

Sale $114.99 '

Swing-Back i
Trailer Jack

T50-ib. capacily. ™

Lifs 1o 25" 'h
Chroma platea

£ whaal Nems 12730

sale $31.99

8,400 GPH
2" Water Pump

20 mao, §4. 04’ haad 3 HP
Brigga. lami 10098

sale $157.89

Send for your FREE 136-Page
DISCOUNT CATALOG!

Aodrass

City

State
Key® BT22T

20—
SEND TO NORTHERNM

P.0. Baw 1218, Burmswia, MM 553370218

EBLIBTRE

Fnu"«‘*-w
TFACTORY
<, pIRECT

N

Neow you ean use this ONE power-feed shop to turn
rough lumber into moldings, tim, foaring, furni-
ture - All popular patterns, Rip-Plane-Maold & Sand
.. separately or in combination with a single motor
Low Cosl _.You can own this power tool for only
S50 DOWN!

30 FREE TRIAL!

DAY
RUSH COUPON TODAY!

Foley-Belsaw Ca.

6301 Equitable Rd.

Kansas City, Mo. 64120
0 YES, Mlesss semd me compless facts about your PLANER .
MOLDER-5AW-SANDER and details abeuat 30-Day Trial affer
and that | will mcsive your quanesly 'Woostworking Cazalog.
Diepo 514
U NO, I'm sol iserewed I 8 Poley-Belanw PLANER:
MOLDER-5 AW-5 ANDER bt please serad e your Froe Wood
Name

Address
City

aSlate

Zip

FREE! How to Offer Your

Invention for Sale

Gt greal nventon you'd Hee 10 sE07 Seng for @
FREE copy of owr fact lilled bockiet tells how 10 oifer
JFOLr invardion for sale Nocoat | Ho obligstm
Seod wae name Bd Eddiess 10 Epcsier
Sides Gosp, Dept 0454, Fremont, OH 43420
TOLL FREE 1-B00:537- 1123, Ext. D-54
I O# 14190305408

G Senaral Jechnics
(516) 981-9473

Tt bwewhs o sudgny silasiking P
s W AT, AL g 58S compotive: perpeie

Complete AT Compuler System $675

Avbat Mosilor, S10k Mavary. M0 [nhosesd & , idm F Db
13 mhy BOISE Ml Boord. RardTepey Eari, mﬂu—.

safs FREE CATALOG =i

Sattmare
P Bad JETE, Loke Reonkankoms, MY 11778

o o o PRESENTING & & % & &

CABLE TV
EQUIPMENT

= wEww STANRING * « @ ww

N, OAK

&
AN CITE T FARTILIL A IFAC TLINTITL

» PO TT ARRARTY PROCRAN Sy i f
* LRS! DA RO ERALE PCES B UL
= CHYDMETS, S0 0 FOCIeA STOMCM ATy 4 bacuir

FONE FREE CATALDG Oy 1-B00-345-8927
FOI ALL INFORMATION  1-B18-716-5914

NOW! Get in on the PROFITS in
SMALL ENGINE REPAIR ’ 4

Work part time, hall imes —
righi &t home — we help
you avery slep ol the way. g
No doubt about it . as a small enging—
pro. you Can Cash in on the huge de- F
m'guulam q|i|alriie¢1 e :;I one of Amer- P e
ica's lastest gro industries, You'll L.
ba abie o tnmmﬂun taurty rates of from Kl
£25.00 10 530,00 per hour— and that's juzt Rk
lar labar, L)
Hl:?.ﬂf business walting for qualified men.
65,000,000 Small Engines Are In Use Today!
That's the official count from the Enging Servica Assn. . and
ong-million new engines are being built each month. With
Fodey-Beisaw training, you can soon have the skl and
knowiedge to make top money servicing these engines

Profussannad Taeis and Tqssamest PLUS € bp Engine
Al FOURS 1O KEEP. . . &I af Mo Exire Cosl.
MO EXPERIEMCE MECESSARY!
You tion't nead ta be 3 ‘born mechanic’ or have any prios
expartence. Lessons are fully ilustrated S0 clear you
can’t gu wrong, and with our famous ‘learn-by-doing’
method you get practical "hands-gn’ experisnce

[Foley-Beisaw Institute, 5301 Equitable g, _';!_.—l
| gl BINTT, ILE. N0 BAIZD bongpendl
VY. gubine iied i e ALY Soouie gt bl de
: lim sbul garing F-:n:'-[; Puseed o S Ergeak R 1 amd for
VA detEeE P & o 5 W14 14l W Saleyrign el i iy
r JI?L:?-':F 2] Agisar ;i sl W Semmgn Wity

|
| Nk

: ADDRESS.

gy

= Made in UL.EA

NEW/

POCKET it |
SOCKET 4

8" ADJUSTABLE

BOX WRENCH —
- Orms-Frgal
Algyj Bnesld
= Agjuses lrom  « Al Available
KR ITS n i & 1T

« 4 Sided Orip

(T v v |
Call:1-800-321-2279 '™

MOMN-FRL. 9-5 ET AN L
HILTON-JAMES INC. oy

923 N, Lenola Road » Moorestown, N.J. 08057
Bince Pl

Subscribe fo. . .

MILITARY YEHICLES

ADS-ARTICLES -NEWS
MILITARY JEEPS, TRUCKS, TANKS & MORE!
Owver 5000 paid subscribers larger circwlation than
any other magarime for military wehicle an-
thusiasts. . _and st growing rapidly! Mary mars

SUBSCRIBE NOW!
Cne Yoar (6 insues) §12

Teas Yoars (12 lmsuea) $20
Foreign - Canada §18, othar
US Dollars paysbis by S Bank
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EXCITING NEW LAB TESTS CONFIRM SLICK 50°’S BENEFITS!

Save Gas, Save Engine

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” s shorl for polytetrafiuorcethyiens
(TFE). It 1s tha slipparies! substance known o
man. The 1989 Guiness Book of World
Records (pg. 184) says: “The lowest coafficiant
of static and dynamic friclion of any solid is 002,
in the case of |
o wal ice on lca

A one quart treatment of Skick 50 will bond
slippery “poly"” lo your engine kr & minimum
of 50,000 miles. Unlike some temporary pro-
ducts on the markst, Slick 50 doas not need to
be added every lime you change your oil. By
reduscing engina friction, Slick 50 increases gas
mileage and horsepower and il reduces wear,
defraying costly overhauls.

Slick 50's Credentials are
Imprassive

“Slick 50 does reduce engine heal and
ordinary wear, and our Informal tests Indi-
cated that it will improve gas mileage by
aboul two or three miles per gallon . . . Slick
50 does exactly what Petrolon claims it
does.” Consumer Digest (Mar/Apr 1982, p, 35)

In 1988, the engine and lubricant
testing lab in the U.5. tested Slick 50. This
EPA recognized lab conducted a strictly con-
trolled experiment using industry standard
ASTM procedures. Results showed Slick 50,
compared lo a standard referance oll, reduces
engine wear by more than 50%. Be cautious
ol those Poly treatmenis thal cannot back up
their claims with such solid evidence,

In & fuel usage tes! conductad by this same
prestigious lab, results showed that Slick 50
{compared lo a standard relerence oil al 1507)
reduced fusl consumption in the test engina by
7.09% ai an oll ilemperature of 225® and 7.85%
al 275° Once warmed up, mosi cars operate
within the range of 225° jo 375°

Especially interesting is the fact that fusl
usage with just the reference oil increased [sea
graph} as the ol got holter than 225°This is due
o the wall known laci ihat oll geis thinner ai
higher lempearalures, causing ncreased friction
{and wear) in your engine. However with Slick
50, fuel usage actually decreased, showing
that Slick 50 produces its greatest Iriction
reducing benefits at higher temperatures,
which is exactly whan your engine nesds it
the most.

As with any lab test, these resufts may not
translale exactly the same percentagewise for
avery engine under every type of driving condi-
o in the “real world.” However, the conclusion
for these 15t cases is clearly thal Slick 50 does
reduce engine waar and does increase gas
mileage.

- = _g +0.43

38 -1.48

s :; Shick 50 Engine Treatment
-g | : -7 u? . -7.85

& g 15L:!“ 2.‘!15:' 2?&"

Ol gallery temperaiure, °F

The Federal Aviation Administration has
hully accepted a s:milar product—Slick 50
Alrcralt Treatment (FA.R. #3348)

Y

#vith “POLY”

start them, before the oil has a chance 1o cir-

FRze 4
fﬂumu,;# culate. Up 1o 90% of engine wear can ba
; Mieage = caused by this starvation. You receiva all
F /

TUV, a prestigious German testing

laboratory, tested Slick 50 and found substantial
increases in bath gas mileage and horsapower,
The Space Shultle Columbia usas the
chemical "Poly” in its gears and bearings
because it is the only chemical lubricant which
can withstand the heal and corrosive elements
ol space.
The Cranfleld Institute, known worldwide
for its work in tribology (the study of friction), con-
cluded a flive-year study on Slick 50 in 1589,
Aesults showed Shck 50 does Indeed coat
metal suriaces, dramatically reducing friction
and extending the lite of metal.

Perhaps the most dramatic of all is the tor
ture tost seen by thousands of viewers on
NBC TV station KPRC. A Lincoin Town Car was
treated with Slick 50. During the broadcast, the
oil was drained and the car was driven without
the oil plug for aboutl 30 minutes. Tha walar
temparalure never rose and the engine sus-
tained no apparen! damage.

It's Easy to Treat Your Engine

Changa oil and filer and substilule ona quar
of Slick 50 for the last quart of oll. (Add two
guarts for engines with oil capacities of seven
quarts or mora.) Slick 50 is excellent for turbo-
charged engines, aluminum block engines and
rolary engines.

Slick 50 will work with all patrodeumn based ols
and synthatics compatible with patroleum basad
oils.

What are the Benefits of Slick 507
By reducing friction, Slick 50 does all of the

following:

1. Increase gas milsage

2. Increasa horsapower {small economy cars
and larga AV's really nesed this)

3. Reduce operating temperatures, thus
increasing the lubrication and lite of the ail
and engine

4, Minimize or eliminate cosily overhauls by
drastically reducing angine wear

5. Easier starting (important in cold weather)

6. Since lubricating lead is being removed from
gas, and unlgaded gas is poor in lubricating
qualities, this axtra lubrication of Shick 50 on
valve systems and guides is a real bonus,

7. Slick 50 eliminates the “lubrication siarva-
tion'’ that all cars exparience when you first

thess banafits for less than the cost of two
tanks of gas (§39.85).

Will Slick 50 Harm my Engine or
Affect my Warranty?

Mol The base oil for Slick 50 meets, or
excesds, avery manufacturer's anging wanranty
requirements and carries an APl sarvice
classilication SG-CD.

More Slick 50 products are available. &

DOUBLE GUARANTEE!

Guarantesd lowest price and guar-
anteed satisfaction. If at the time of
purchase you have sean Slick 50
advartised in a currant magazine at a
lower price, we will baat that prica by
52.00 a quart and you will still get your
frae DURALT FC. Il you are not
satisfied with our Slick 50, within 4
months, sand us a note and proofl of
purchase for a lull refund of purchase
prica. This makes irying Slick 50 RISK
FREE fo you. We have been in
business for 10 years and intend to
keep our cusiomers happy.

o T ]

Free DURALT FC sent with each crder. Free
shipping with orders of 2 or more.

DEALERSHIPS AVAILABLE.

For purchase or further free information call
toll-free 1-800- ext. 4 {in California
1-800-233-9559) or send to: Progressive
Entr[i'l.'.nmullnm 255 South Bent Avenue,
#B2, Depl. PM480, San Marcos, California

Yes, | want 1o improve my car's performance
and save my engine—rush me risk lrea:

L Ong Slick 50 with FREE Duralt at $39.85

+ 54.00 shipping and handling.
Calil. residents add 7.25% Sales Tax.

| Give me free shipping and handling for my
order of 2 or more al $39.95 each.

[ Check L] visa/MasterCard
Card #
Exp. Date

MName
Address

[Geee iveet addreis d poosdie bor UPS debeery)

City Slaie F i e L

255 South Bant Ave., #B2, Depl. PMAB0
San Marcos, CA 92069

CALL WNOW TOLL FREE 1-800-525-B624
IN CALIFORNIA, TOLL FREE 1-800-233-8558
© 1890 Progresswe Enevgy Corp




Find your dream home in these six axciting
volumes packed with proven, innovative
home designg, Order your favorite category

1250 HOME PLANS

| @) HOME PLANNERS, INC.

Dept. Bl X278 W. ina Foad #1100, Tucson, AF BETAY

or sand for the complete collaction, wﬂh
aver 4,050 [Mustrations in 1,136 pagas! All 6
books for only $18.851

| O (1) 315 OME STORY HOMES
{under 2000 sq. fi.) $4.95
[ 2y 210 ONE STORY HOMES [over 2,000 sq. f1) 54.95

|
I
|
|
| |
I 0 ) 150 1172 s70RY Howes $ass Il
I 07 4) 380 w0 stomy woms 6.5 I
|03 15) 215 MuLTLeveL Homes s4.95 l
| 03 fe) 223 vacaTion Homes sass i
FREE! : 1 (7) NEW DESIGN PORTFOLID $3.95 I
Purch r af ID“MTMlttl!.uum-lum} I
our planbooks al regidar | Hama I
ice and recehe free this
w DESGN PORTFOUO |, |
featuring 75 of our newest | ——— |
creations. Alko sold | I
separately ar $1.95 | S S Zip I
|:‘uﬂlnmﬁntllﬂllmr“mﬁm E |
Satisfaction Guaranteed! Credit Card Iau"“m"n sl f"....“r'.:""""n P |
Orders Call Toll-Free 1-800-322-8707 | K O N e e e I

This VET Did It - and YOU
awar maries 1eft e | Can Do It
ne Too!

financial mr.-:un
T:.w-l E:It-'ll'l-mlth thanks :Ix:
your training. Basides, t :
work is "“;,““nng Iflca
do it anybody ca
Glen Johnson, Larned, Kan.

Make Up to 526,00 an Hour — even while learning!

= Be a LOCKSMITH

| |
If you enjoy fizing things, you're a “natural™ enable you tﬂ-lﬂt your share of this always- |
profitable business. Hundreds we've trained

to make hundreds of EXTRA DOLLARS a
are doing it. So can YOU.

H.I:th:“ THE' !_ﬂc.inﬁflnu El.llil}ﬂi of Ll:l:d::

smithing. Rising crime has increased iscove .

mand for service a thousandfold, Yet there's mlkanmkga?guﬂr!l m,;?g;.nl'imk;m;]:
ing spare time —or in your own fulltime

only one Locksmith for every 17,000 people!
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too,
FOLE¥BELSAW INSTITUTE

You're "in business” to make $10 fo %‘-_‘E.Dﬂ
an hour a few days alter you begin Foley B30 Eguitabiie R, 11800
Baolsaw's shoricul Irl.mmq_ Easy llustraled has- Kanaas City, Mo. 64120

sons complste with ALL practice equipment N. Hunl, Wilmingion, Del—''| make $50 &
e =1 week exfra "
s TOOLS YOURS TO KEEP S | Eﬂﬂa:is. 5L Lowls, Mo.—"'| cleared 3110 iast
= = urday.”
® KEY MACHINE YOURS TO KEEP i Ed Boyle, Pittsburgh, Pa.—"My business going

@ EXPERT PERSONAL ASSISTANCE
® BUSINESS-BUILDING HELP

= E &l top speed. I'm moving to bigger quarters.””

SHLESMAN WILL CALL

FOLEY
 BELSA

FOLEY-BELSAW INSTITUTE

6307 EOUITABLE RO., DEPT. 11880
KANSAS CITY, D, &4120

Rush FREE book, “Keys to your Future.”

THIS DO-ALL PRO

KEY MACHINE YOURS
TO KEEP!

Mame
- m‘iﬂ'n'.’ﬁ'.«.'iﬂ Address
B come’” ana [ city State Zip

doasn’t coat
you & panny

xtrat [N I N N N N
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TRAPPED IN A
MORTGAGE?

Every Homeowner in America
Should Have These Factsl
® How To Tell ¥ Your Mortigage Spells
Financial Trouble and What To Do!
#® When and How To Refinance (10 Easy
Steps)
® How To Restructure Your Current
Mortgage
® How To Sell At A Loss and 5Still Come
Out Ahead
® How To Get Out of A Mortgage With No
Cost or Credit Risk
® Many Other Options, All Used Success-
fully by Thousands of Homeowners!!
For the complete book, sand $14.95 to
Mareland House Publishing, Dept. 800,
171984 Prasion Rd., Suite 123-289,Dallas, TX
75248, Money back if not 100% satisfled!

Largest
Manufacturar

Of Portable
Sawmills

Four Models To Choose From

1(800)553-0219

ﬁln Indiana call: {317) 2711542
44-page calalog or use
wour MasterCard or VISA
o grder pur S0-minute

demansiration video-510.00 E55
Wood-Mirer Products, inc. @ Depl. DS&
B163'W. 10th 5t indianapols, IN 4621 4-2430

BOB ELLIS HAIEF!ECES

EEND FOR EHDCHUFIE
KINKY - CURLY - WAVEY ' - POMPADOURS
280 Driggs Ave Hmnl:lyn. N. Y. 11222

CABLETV
“BOXES”

Converters — Descramblers
Remote Cﬂl‘llll'ﬂh — Accessornes

« Immedial
« FREE CATAL

1-800-888-6088 EXT. 110
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= MAIL THIS COUPON FOR FREE FACTS! ==
Let’s Go Flying! | _TRAINATHOME |
| FOR A BETTER CAREER |
Experience your first flying |23 ways ICS can help you improve your life|
lesson on video... Iqumrmmunummmmlmn-ﬂmnhl
- | S S ploan S S |
P e |
L] Mmsresns biarusgpe st Gl Tanzh,
=== =8
Soar Wit The Eagls! | | | e Porer ot b o e | | 55 ;
omprigiegathaid ok Best Retail/Wholesale Prices | Gl iees, grad Saven e |
a0 exharation 30 days money buck guaranice | facmesd fismmee, |
o o FREE 16 pege Catalog | inasvemt: g |
1o ficenze (including cail Toil Free: 1=800-445-9285 | Heescan Hman B sy warg |
rprisingly low cost to U.S.Cable T.V. Inc. DeptKCL B o
-"ﬁ'ﬂu:’m? 4100 N.Powerline Rd., Suite F-4 | tyne P |
Pompano Beach, FL 33073 Lress
ONLY $24.00
Pius 3.00 Shipping.
Soar Even Higher!
Schools Pri-
vale Pilot Video Prepara-
ion Course. Includes everything
if takes io pass the FAA Private
Bam: six

addressed stamped #10 emveiope 1 King
King Schaoks - 3840 Calls Fertinada - San Disgo, CA 82123

OWN YOUR OWN HOVERCRAFT
The ONLY TRUE All Terrain Vehicle!
SCAT HOVERCRAFT. INC. FLY

The largest manufacturer  Over Land, Water

af 1 " lce. Snow on
recreationa an

B Cushion The NEW TROY-BILT* Mulching Mower

Call Makes Grass Clippings DISAPPEAR!

Toll Free- . @ Many localities are banning Clippings from landfills, with more legislation
1-800-541-7228 Y pending. How will YOU get rid of bagged Clippings in the 90's?

For Free Information _ OEALER INQUIRIES INVITED ® THIS MOWER LEAVES NO CLIPPINGS; cuts and recuts them into fine parti-
SCAT HOVERCRAFT, INC.  wiarm FL 33147 cles, blows them down to grass roots. No more bagging...ever!

® Clippings become FREE Fertilizer every time you mow. Automatically recycles
nitrogen-rich Clippings into 100% natural, organic lawn food!
@ Original, patented blade and deck design. Other so-called "mulchers” are simply
Order CUSTOM MADE ordinary mowers with the side discharge closed off.
o RUBBER STAMPS ® We build them to TROY-BILT standards, with 4HP Briggs & Stratton engine,
e S ey 8295 22" cut, front wheel drive, single-lever height adjustment, best warranty in the business!
o T TOLL-FREE
" 1-800-776-2700 1oL
# = [ Send Today for FREE information!
: pal | Simply mait this coupom, or call TOLL-FREE, and we'll rush you

SWANN QUALITY
T et PRODUCTS
5523 Dolores Ave. Baltimore, MD 21227

I free information all about the wonderful new mower that makes
| Bagging Mowers OBSOLETE inchuding prices, and our special

: L . g Of-Season Savings Offer!
Se— e T— ¥ DTES!Hmscsmdmethewhnhsmryufth:
W_O OD HEA e o ke Choptams ey o S| amazing TROY-BILT Mulching Mower!
T ealOoDrURMACES get rid of them!)—when there'snow  E| ..

" *  Call 1-218-326-6786 o Write such a better way? 3

, Charmaster® Troy-Bilt Manufacturing Co.  §| A=
I-«.' 23074 HWY 2W. 102nd St & 9th Ave, A2149 ?— City Sinte 7

y GRAND RAPIDS, MM 55744 Troy, NY 121 p B FVITT
—— ——r—————— —p— o e —d
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MEI.'I' ME'I'AI.I MAKE MONEY...SAVE MONEY!
| Start your own carpet cheaning business TODAY with

Build a low-cou, high-temp furnace! Mell alumi- thee [J1000 carpet systesn from Ward Bros. Carpet Care.
num, brass, iron, more! Pour ingots, machine parts! Everyone nevds regular carpet care in Homves and

St up complete hul'ld.l'r.’ Driscover CI}I'I'IP|EIE' plans; Businesses. We ll show you how you can make extra
how-io, & 1] Highest litw! Best sebection of maoney. Save money, too, by doing your own carpets
bOt:ahu;ﬂu'm:nd m}i‘l‘t&f!ﬂlﬂ:.liin du!:, tu:im with the [J1000—the same portable machine many pros . Jﬂf Reiss,

use. This commercial grade machine is no grocery America’s Fnrﬂmn-gl‘

store rental ltisas . Mail Order Consultant
Blacksmith plans, tools, projects, and much mone!

BUILD MACHINES!

Build a metal cutting lathe, shaper, milling machine,
shest metal brake, bandsaw, more! Learn o resiore
machine tools, spinmetal, electroplaie,
work copper, more! Build one-lung
gas L-n%ine-s. sleam engines, un-

uswal scienfific apparaius,
more! Leam secrets of old
chemical processes, steam

N\ e pereall | EI@PGE Project Designs
Bil| ning three phase motors) | Craft Projector is Simple! Fast! Accurate!
on single phase, mote! Projects on 1o: Drawing, Graph & Tracing Paper, Wood,

§i/ CATALOG! b
Bt B o5t o0 yaspron %\
books catalog! Hundreds of}
guality books! You'll be amased!
Satlsfaction guaranieed| Write TODAY! [r—
I.IHIISI\" PIIBI.II:A'III]HS

Box 12 EMF, Bradley IL 60915 L"‘.‘.'.:..ﬁ

IWo-Varuum sysiem with
& 100 pai pump and
welighs in at 89 [bs. and
measuies 18 22 «1]
We've used the J12000 for
10 years! Be vour own
boss—set wour own hours
Each [J1000 amily ",
For maore information, or
to onder

For 15 years | have helped mors than 500 new
companies astatdah themsshees o fhe
Hr’-lilhlllbﬂlﬂ' rasponsible for m

fions of dollars in sakes .

%

Get your share of this exploding $45 bilkon dollar
indusiryt il show e, =g, Dl clisnd
of mine sold ower million s worth of
ucss with my help, Another took. in 5250000 per
| Yol another TRIPLED his mail onder sales
using o | dessgred
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lcu.t SRate ZiF I Hmt Uses housshold current 60 wall buib.
— T & _r 7 | -— - §19.95 plus £2.95 shipping. 30 day money back guaranies.
Norion, Owpd. GT-340, Box 2011 Mew Rochelis, T, 10863

Popufar Mechamcs Plans

Roll Top Desk - Nostal-
gia bufts will especially ap-
preciale the always popu-
lar roll top desk for both
home and office. If's an-
tique style is cherished by
many. Make one yoursall
in fine chery and take
prida in this charming
heirlpom. You bulld it as
two separate units, a base
4 anda mll top.
(PM-1736—56.95)
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‘ﬂr |

Bookcasa Wall - A flioor-1o-ceiling dream project that makas your living
or family room appear larger. The shelves are 12-inches deep, and tha
five cabinets can be adjusted to any width. Great for displaying or storing
your fine items. (PM-1008—86.95)

For more great plans, send for our catalog.
From ool boxes lo ouldoor sheds, a doll cradle o bookcase
wall, even a two-car garage or PVC furniture. Our Catalog
has these and hundreds mora from Popular Mechanics.

Only $2.00. Craftsman's Work Center - Actually two mobile units on

ﬂmﬁﬂa uan;arand?auh;:u m"“,., ﬂbemhd .ﬂmfl:umh'ﬁ

top ides planty of biting surface for clamps; for Non-

Send for your order loday! clamping tasks just cover with plywood. Drawers open on gither

Make check or money order payable to side of the unit. The tool center holds many power tools and their
Popular Mechanics, Box 1014 accessories. Complate plans, instructions and materals list,

Radio City Station, New York; NY 10101 (PM-1760—§6.95)




CLASSIFIED

ERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $8.65 per word payable in advance each insertion. Minimum insertion ten words.
Boild 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
Lettors—§50.00. Screening—$50.00. The neot available issue to place an advertisement in America’s No. 1 Classified Section is JUNE. The closing is APRIL
Sih. Send remittance payable and order to Popular Mechanics, Classified Department, 224 Wast 57th Street, New York, New York 10019. Please indicate
Heading under which ad is to appear. As & consumer service and in cooperation with our mail-order advartisers who use post office box addresses for their
convenience in handling your order, Popular Mechanics maintains & register of such mail-order advertisers containing their complete names and street
addresses. Advertisers using P.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 being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

E § MART
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mmmamaumw-nm
an Guigs._$3.05. Enterprises, P.0. Box 66334, 58166

BOOKLET, "Warking Your Wiy Through College,” Tells
TGS,

STRESSED OUTT Kiss Stress Goodbye! Fun pamphiet
shows how. $1.05 Dewitl, TOBS Hollywood Bied., Suite
TT4PM, Hollypwood, CA B0028

HOW TO BUY A USED MOBILE HOME Free information.
Lavery, 2340-P S R. 580, Clanrwater. FL 34823

BOOKLET Travelars French, Haebrew, Spanish 45 Pages
"Combined”, $10.00 MT-Visa. Munhall, B Ememon §1..
H-rmmm?ﬁamm

LOCK MCK DESION MANUAL $10.00. Dats Resources.
Box B3, San Bruno, CA 04068

BOOKLET “Citiés 1o Live and Reting in Arzons and New
Maxico.” $3.85. D& Pub. Co., P.O. Box 1642, Carisbacd, Wk
B8,

APPRAISE your own proparty. Complele Guetebook gives
Satigfaction Guaran-

“HOW TO STAKE YOUR MINING CLAME™ On Govern-
ment  Lands!ll .. GOLDN . . SILVERIH ... Etc.!l! .. Free
Detalial? FPF, Depl. PMI, Suite 568, San Jose, California
951

LEARN VCRA CLEANIMNG. Save rronsy, make money. Easy-
to-fioliow, slep-by-step instructicons show you how. Rush
3695 o  LaurelScott  Industries, P.O. Box T4,
Baldwingwill, Now York 13027

“MDE" . . . "UMDERSTANDING and PREVENTION™. ...
“LFESAVING INFORMATION™HI “FREE" Dotail! ...
MELLERS, B505 8W 21 Street, Hollywood, Florids 33023

TIRED OF YOUR MORTGAGE? WE'LL SHOW YOU HOW
TO SAVE THOUSANDS YEAALY. §1485. AIB, P.O. BOX
T1008, DURHAM, N.C. 277221088

INCREASE Income, happiness. Fred info; WGG-PM, Box
1811, Gualph, Ontaria, N1H TA1

BECOME A SALESMAN. Send $5.00 for “Selling Mads
Easy Salesguice,” F.0. Box 26755, Akron, OH 44315,

YOUR AGING PROCESS CAN BE SLOWED! A noted
suthority tells how. Satisfaction guaranmiesd of monegy re-
funded. Send $3.00 M.H. Simpaon, 1604 Chesapaaka Drive,
Chesapeaka, VA 23324, Depl A

HOW TO GET AN INVESTOR THE QANCK AND EASY
WAY, IT REALLY WORKS §12.85 TO: EAW INTERPRIZES,
BOX 14566, ODESSA, TX 79788

MECHAMICAL ELECTRONIC PARTS; gears, motors, sen-
sors, tans and more. Calalogue 52.00. Box 24361,
Vancouver. B.C. V5T 405 Canada

SAFE CATALDG §1.50. Hearn Safe & Vault, P.0. Box 5178,
St Lous, MO 63139

FREE| The Bast Photo Equipment Catalog doscribes and
illustratos thousands of exciting brand name snd unigue
products fior the photo hoblryist. Also available is the Free
Vides Catalog fibad wilh i Labeat peoasaorien nd supplies
for the video enthusiaat. Order ona or both. Write: Porter's
CGamerna Store, Box 628, Depl. PM, Cedar Falls, 1A 50613 or
call: 18005532001,

SOUTHWEST SPECIALTIES. £2 (refundable)
Uniimitied, Box 107BPM, Corrabes, MM BT048.

Gl

FREE information! Easy ways (o make mon monay, Sam
exira cash. LSASE Migves! #1230, 2849 Dundes,
Morthbrook, IL 60062

REVEALEIN “Sacrats of the Millionaires " Froa Infosma-
tian, Proft Polentials-PM, Hamer Bay Rd. MacTier, ON,
Canada POC 1HO

WANT FINANCIAL INDEPENDEMCET Super profitable
busingsses. Mo capital. Guaranteed. Free info. Bast Life
Books, Pine 5t., Morridgewock, ME (4957

FREE GOVERNMENT MONEY over 200 Qavarmnmant Pro-
grams, 60 papa bookiet, Send $T.00 to: Monay, 81
Longlelicw, Longmaadow, MA 01106,

FREE BUMPER STICKER CATALOG Send SASE
Distinguished Products, Box 7501, Hampton, WA 23668

§224 DALY “CHROME PLATING” Auto Parts, Motorcy-
chos, Inaxponsive, sasy. [Froe] information: Chroma Finish,
Boux 2385, Waldorf, Mandand 20604

SLICK 50. S21/BEAT ANYONE.-300-527-THI2 (CA (408)-
28-5LICK). BAJ Specialties, Box TTEL, San Jose, CA 96150,

IS IT frua you can buy jeops for under 5200 through the
U5, Goverrment? Ged the hacts today! Call 1-708-T42-1142
Ext. T133

LOVE, DATING AND SEX: WHAT TEEMS WANT TO
KMOW 5985 postpaid. Mallbox Club Books, Eapar Rd
Valdosta, Georgla 31602

Information Servics, 11084 Morgan Drive, Shippensburg, PA
17257

ANYTHING from life, money, efc.. Send stamp. R&M
Publishing, 24 Pine Park Terrace, Wateslord, MY, 12188

BAVE MONEY, Thousands possible yearly. Learn negati-
ating. Money back guarantee Send $9.85, 1.V, Bachavill Co,
P.Q. Box 2501, Muncie, IN 47307,

HOUSEHOLD DICTIONARY A must for swoery home MNeary
4000 money saving tips. information on canpeing stairs,
redinishing tumdture, removing wallpapsr, and so forth. A to
Z indexing. Hundreds of lllustrations. charts. §7.95. West
Gifts, RD 1, Box 292 Ellendala, DE 19641

TIRES Wholesake Pricing Colaloguee §2. HOUGH, PO, Box
640, Hanowver, IN 47243

GOVERNMENT SEIZED Vehicles from §100. Fords. Mor-
cedes, Corvettes. Chevys. Surplus. Buyers Guide (1) 805
BET-6000 Ext. 5-20024

GUPERSTART will start cars-trucks when electronic-
slandard ignition failed. Free catalogue. Peter Ling, Bou
2004, StnM, Calgary, Alberia, Canada, T2P 2M2.

SAVE MONEY whan buying and financing a new or usad
caf. Pamphlet $2,00, Eliot! Enterprises, 1084 Johnson Ave.,
San Diego, CA 92103

GOVERNMENT SEZED VEHICLES from $100 Corvettes,
Morcooes, IMpons now availabi, For Buysr's Guide call 1-
BO0-333-4 100 mact. V-230

VAPOR Carburator Triphes MPG, Fren Information, HAA,
RZ PV, Bowling Green, MO 83334

SUCCESS! MONEY! POWERI You can have it all. Fres
IRerature. Tronsune, 1103 Macoupin, P.O. Box 3, Gillespla,
IL 620330238

TREASURE Hurting? Authentic Sunken Treasure Locs
thons And Salvege Guide. 5898, William Mikkos Assoriabes,
17724 Los Arpoles Suite 223, Thousand Caks, CA 51382

HOW TO QUALIFY FOR A MORTGAGE Informative Guida
Cevenrs FHA, FHIMA, VA, Credit Repair, the Self Employed,
Pre-Cnealitying Yoursel!, PLUS Secrot Tips $12.95 KMK
Morigage, 3501 Del Prage Bhvd.. Sie 210, Cape Coral, FL

CATALOGS

COOKBOOK CATALOG. 52.00 (refundable). Mammaoth
Sales, Box S282E, Fort Mchurray, Alboria, Canada, ToH 3G3

FIBERGLASS SUPPLIES - Everything you need to build or
repair boats, cars, alroraft, AV's. Wholesales Pricas, FREE
Calalog. LBI Distributors, 573 North Rd,, Groton, CT 06340,
1-800-231-6853T (U5} 1mm

TROUBLESHOOT your G.M. Engine. compater instruc-
tions $0.05-Double Eagle, Box 572, Comstock Park, Mich.
45321

HYDRAULICS for conwvertibles, tilt iron! ends, trick nucks.
Hydr-E-Leciric, 48 Applaton, Auburm, MA 01501, 508-832-
e,

HOW TO SERVICE THE MOST MEGLECTED pari on your
car. §5, Harry Martin, Box 4813, Shreveport, LA 71134

DAUG AAID SETDURES: Buy Dirt Choap! Cars. Trucks,
Wirite: :

MONEY FROM HOBBIES. Report 5295, Satisfaction Guar-
antee, White Hat Sales, 538 Front S1., Fairbanks, Alaska

FLAGSE! FLAGS! FLAGS & FLAGPOLES! Free Catalog!
Libarty Flag, P.0, Box £24PM, Aeadsburg, Wi 53955, 1-800-
274-T001.
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AUTOMOBLES
[Continued from preceding page)

BUY Government seized & surplus vehicles from $100
Fords, Chevys. 4ud's, stc. For inlo call (602) B42-1051 ext
o7

CARBURETOR EMHANCER, Can double mileage, retasn
full power. Free Dedails. Eagle Research, 1-800-563-4758
160434 26-TZ29

LEARN TO REPAIR YOUR CARI Repair Guide, Novice
Expert Save Dollars! Send $14.95 Chambers Enterprise.
4127 Dessimer Ave., Bronm, N.Y. 10466

SETED In Governemeni Narcobics Rasds! Automoblles .

Vans . Boats.  Fumiture ..  Thousancds oches itoms. Buy
Dirl Cheap - Aesall for Big Profits! Free informalion: 218
453-3000, Ext. ABIXI

NEW Turbo Enhancer Kil. Incroases Partormance. Chrys-
ler Turbos. Send $2495 + 200 shipping To: 85
Technologles, P.O. Box 649, Keego Harbor, MI 48031 (313)
Ga-1417.

SPEEDOMETER PROBLEMS? Learn how |0 diagnose,
calibrate and more. Save time, money, hasstes. Speedom-
eler Service Manual, Free Testing Tool Included, §8.95 io:
5 & 5 Entorprises. N. 15324 Cincinnati, Spokane. WA 952308

CHAMOIS, man made, sold in swap moeis. fea masked,
television, four [20x277) sheels, §10.00 plus $3.00 shipping
MAM Enlerprise. X278 Pasec Galita, San Clemsanla, CA
@672

AUTO SECURITY SYSTEM from Baigium. BLOCKSYS-
TEM-Professional ignition interupling, automalic aclive-
tion/code deactivation: $39+33 SAH AUTOMATIC AUTO
ALARM-11048; Aulomatic stopladjust: $30+55 544 BOTH-
Interconnectable: $83+56 S8H Add tax: Economatic
Shopping Club, P.O. Bow 3906 Chalsworth. CA 81313,
Exclusive distribubor

NEVER GET ANOTHER PARKING TICKET. Free dotails.
PAebeccd's Tromsures, 77 Mysrs Stroed 04PRL Melsonvilla,
Oihio 45764

NEW inventian purmps gas for you! Does all the wark for
youl Free deiails: Gas Grip, 5584 North O, B T., Susie 105,
Orianda, Florids 32810

MPAOYE PERFOAMANCE & QAS MILEAGE 15-25%, cut
pollution, sxtand angins life, reduce ping. SCATPAG Octana
Booster, sasy installabon, 30-day money-back guaranies,
£89.95 + £ shipping Goldring & Son, 1904 Plaza del Padm,
Las Vegas. NV 85102

HOVERCRAFT plans. 3 to 160hp. Information. §5 (rafund-
able) Seviec, Box B48, Monron, WA SE3T2

HOVERCRAFT Plans, Parts, Kits. Catalog 32, GPL, 2059
Cormamni Ad., Delray Beach, FL 33444-1068

KITS, VW plans, Free Information. Necteric, Terre-Haule,
Indiana 4TBOT. (812 234-1120.

STEALTH Howercraft plans. Positive stesring, brakes; na
slip, spén! 31200 Hawk, 2430 Oarfesh Lane, Oxnard, CA

CBS, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANMERS. CB's. MARINE 2WAY. ANTEN-
HAS, HPR, BOX 18224PM, DENVER, CO B0218

MRECTORIES: Secret Scanner Frequencies! Federal
Agencies, sic. Big Catalog. CRE, Box 58-PM, Commack. NY
11735,

REBUILD ELECTRIC wipor . so0al, ., window radiaior
fan ... AC blowes, molors Stop by Step Book. Price AEM
Technologies. Box 4560, Lago Vista, TX TBE45

BUILD BIKECAR! DetailaPhato See Ary Popular Scisnce
Magarine Classifisds

MOTORCYCLES, MOTORSCOOTERS &
SUPPLEES

SLICK 50 P.TFE ENGINE TREATMENT $31.00 Eagle
Qrder Company, P.O. Box 3088, Warmanster, PA 18574

GET 400,000 miles frorn your car Aeport $5.00 Luke, 1053
W. Dgden, Naperville, IL 60563

PRESERVE YOUR COSTLY TIRES, neapensive, Easily
baill device Fine Tunes fire pressures based on individusl
whesl loads Plans: $475 + SASE ( JCB. PO Box 177,
Eddinglon, ME 04426

SLICK 50. BEST PRICETFREE SHIPPING. 1-000-878-T545
BAC Enderprises, i, B, Box 8538, Claremorne, OK 74017

MSCOUNT buying club masl Amarican made nevw auta &
gl trucks. $50.00 above laciory (nvolce. [$25.00 fee guar-
anilees B shows you how). Dean Cook, Box T565 A0 #7.E
Stroudsburg, PA 18301.

STOP CAR THEFT. MEW CAR ALARM INSTALLS IN
MINUTES, 5 YEAR WARRANTY, $10.95. FREE SHIPPING.
AUTOCOMM, 41744 5. PARKER, SUNTE 117, AURORA, CO
BOOTA,

FUEL YOUR CAR WITH WATER! Sysiem braaks wales inio
hydrogen and oxygen 1o tusl your vehicla No pollubion
Inchides assembily and instaliation mstructions. $4& 58 plus
§49. (54H). Canon Hydrobbch, TE10 Sinset Blyd #5E0M. Los
Angeles. D048 Hurry! Supgly Limited

PARTS WASHER, poriabda. 12 volt DC. Build 515 or less,
complele plans, froe lemplate. 3495 CBM-PM400, 242
Mariatia, Johnslown. PA 15004

ALTO SUPPLIES & EQLAPMENT

ALTERMATORGensralor  Rebuliding Book  Price
Hedelund Enginearing, Box 76044, Las Vegas, NV 85128

GO KARTE, Minibikes, ATV s Kits, Parts, Engines. Lowest
Prices. Larges! Seleciion. B0 Page Catalog 53100
Refundable, Kart Werd, Depl. C. 1458 Mentor Ave.,
Painesville. Oheo 44077

GO-KARTS factory direcl lor 539 85 1o $239.95 complate
catalog $1.00 Schmisder. P.O. Box 142, Springlown. PA
16081

MOPEDS, Electric Cars, Plus Paris, Manuals Accessones
Unique Catalog 5300 Perlermancs Spesdway, 2810
Algonquin, Jecksonvible, FL 32210

AWLATION, HANG GLIDING

HOBEY HELICOPTER. Liltralighi sangle saator. Simplifid
construction - Motorcycle engine. Brochure 5500
POLYNOVA, Depl. PM, Saini-Aemi, OQuebec. Canada JOL
o

DESIGH-Build Airplanas. Hang Gliders, Ssmplified publi-
cations brochure $1.00. McCoy Abrcraft, Suite 243, Box J,
Mamhallan Beach, CA DI286

AIRBOATS Heovercrafl Supplies. Completed Models,
Plans, Kils, Propaliers, Engines. Calalog $3.00. Sportscrali,
Beoo G40k4, Meakar, OF T4855

WORLDWIDE HOMEBLUILT AIRCAAFT DERECTORY. Craar
250 designs. Pholos. specibications. $30. Catalog: §1. Spirt
Publications, Box 23417-P, Tucson, AZ BST34

CB MODIFICATIONS! Frequencies, aliders, FM, armglitiers,
beoolcs, kits, repairs, high-performance accessories. Catalog
52. CBCI, Box 31500M, Phoaniz, AZ BSD4E

SECRET CB manusis, modificaliona, acoessonas, Cata-
log §2. Selman Enerprises, POB 8188, Corpus Christi, TX
TBAGE-0189. (512)A53-25358

SURVEILLAMCE | COUNTERSURVEILLANMCE catsing.
Camerss, transmiiers, bug delectors. $3.00 (retundabie).
DSP, P.O. Box 1275-PM, Redondo Beach, CA 90278

BUGGED? WIRETAPPED? Find out fast! Counierman-
sures aquipmeni calslog $§1 Capr Electronics, Box 5880,
Baylisla. CO 81122

ROOM SURVEILLANCE TELEPHONE 5175 (0. Phonas Tap
Catalog 3300 Listen Ebscironica, 803 Elgin, Muskoges, DK
740 - 1-800-633-TAPS

ASSEMBLE ELECTROMICS. Eam while you learn, Wi
supply components. Payment senl! Sand sell-addressed
mpﬂm DC Electronics, P 0. Box 2540, Newbury
Pasie, CA 115

ELECTROMIC Hits' Tracking Transmitters! Vosce Disguis-
wrs! FM Transmitiers! Phone Devices! Detectors! More!
Catalog 52,00 XANDI Electronics, Box 25547, Depl. 28E.
Tempe, AZ AEB5-5847.

MEMIATURE Electronics kke Jamas Bond. Catalog $3.00,
Refundable FAP Enterprisas, Box 51272, Palo Alto, Galil
S4HG-8

SURVEILLAMCE—GEND £2.00 FOR INFORMATION. MTE
5801 BELLEVIEW AVE., MAMSAS CITY, MO
4114

FREE Frograms!! IBMpe s/Appkes TR S0 v Commodores.
ETRAETAA. Bax SZ2IMAP, San Deego, 52105

BULD your own Macniosh and save 50%. Mew book
shows how. Free inlo, CATMAC s, Box 68708, Porttand, OR
aTZ68.

MRBOAT, Ultralight, Marine propsliess. Catalog $3.00,
Askey Propaller, B315A Old Denton R, Kaller, Texas 76248

ENGINE OVERHAUL KITS: WHOLESALE CATALODG
$2.00 Engine Service Group, Dept, PM, Box 13053, Lansing,
M1 48601

CORVAIR PARTS - G000 parts in 400 page -Clark's
CORVAIR PARTS Inc., Box B. Shalbume, MA 01370, (413
B25-37TH)

BODY REPAIR VIDEOS. . 51985
Triangle Productions 1-B00-567-B855

Frea Brochure Call

GAS TANKS MNew GM, Ford, Chrysler, AMC in siock
1-800-723-5628

QUICK-TEST Multi-Purpose Voltage Tesier. Unique Wire
Piarcing Clip, Handy Tesl Probe, Ranges 3 io 28 Volts DC.
Saolid State indicalor, Quick And Easy Hook-Up, Amarican
Made-LIFETIME GUARANTEE Send 51495 « 2005+HTo
Emcironic Systerms inc . Tester Divisson, 824 Cedar Stresl
Rackiord, IL 81102

REFRIGERATED AUTD BEVERAGE HOLDER Fis all
wehiche air conditioning venls. $5.98 esach, 251000 + §2.50
SAH. Biack, brown, blue. tan. md or gray. Aulo-Bew-Frig,
PO, Box B125 D-2. Van Nuys, CA 51405
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MASA emblems, toys, giMs, colisctibles. Catalog 3300,
Aelundable. Collector Trends. Boo 361 Daylon, Ohio 45400

BOOMERANGS ... MLFTECH DESIGNS. incredible Fe-
turns! Workd's Baest Catalog. FREE! Boomerenghdan, 1808-1
M. 3rd, Monroe, LA T1207-4222 PRO-RETURANY

BOOTSTRAP LIFTER EFFECT! inwrtia propulsion tech-
nodogy broakihrough! Handbook (53%) and demonsiration
kit {§T8—or gel bolh Tor $100.00. Calniog 32,00, Paralel
Faih Technobogeas, P.O. Box 347, Pomona, CA 81766

HOVERCRAFT

CREATE DOE UTILITIES with Dabug. Fiva uselul pro-
grama. Complete instrections. $10.00. Kitt Solutions, 2210
Wilshwre #713-8, Santa Monica CA 90403

HARD time with Basic7 10 Programs. and Subroutines get
you started. 85.00 GTB, Box 1008, Gillette, WY B2T16

PC STERED ADAPTER-Connect computer o shereo for
full sound. Easy kit §$11.95, Assembled $14.55 Warranty
DPC. 604 Rad Osks Dr, Murrry, UT 84123

FREE CATALDG! Mowie Classics on VHS. Thousands
Avadabie! Art, Box 84PM, Kooler, CA S3530-0064

LEARN BOARDSAILING. Vidoo—524.85 The Computer
Ragem, 522 Birch Clrcle, Antigo, Wi 54408

MRCAR powered by 8n ordmary home vacuum cleanes
molor. Lifs 200 pounds. Ride hovercralt arcwnd hosmo o
schoal. i really works! Plans and pholos $8.95 Alr Car, Box
1822M, Newpori Beach, CA 82663

HOVERCRAFT Plans AN Sizes Catalog $1.00. Universal
Hovarcralt, Box 281, Cordowa, lilinois 61242

AERO-CAR Amazing Howercrafl bulll sasily with ordinary
tools. Lawnmower enging power. Cames one man plus
Hovers, fies forward, backward. Sideways over |snd/snow
water. Complate construction plans and brochune. 511.85.
#aro-Projects, Box 511BPM. Clindon, New Jersey 08500

SATELUTE - TV

FREE Catalog - Do-ii-Yoursell Save 40—60% Lowest
prices world wide. Systems. upgrades, parts. SKYVISION
INC., 2017 Collegeway, Forgus Falks, MN 56537, (8001334
BA55

FREE DETAILS. IMSTALL IT YOURSELF! Easy to follow
instructions. Complete systems and upgrades. Enjoy HBO,
Cinemaz, Showlime, The Movie Channel and more! Orbilek
Sateline Communications, Box 254-M4, Bohemis. New Yok
1171640284, Phona (516) B85- 1262

{Cortinued on next page)




SATELLITE-TV
w
VIDEOCIPHER: Build Your Own Low Cost Videociphar I,
Operates Without Subscription. Kit inciudes Simphe Instruc-
tions, Parts List & Circuil Board. Only $55.00 (US). Cheque,
MIO-To: GA. Comeau, Box 1327, Halklax, N.5., Canada B3K
5H4

§798 D.1Y. Sarelsite Systerns $3.00 (Refundable) Catalog.
Box 8881, Amarillo, TX T9114-8381

ROLD, BCIENTIFIC ATLANTA. QUANTITY DISCOUNT, OR-
DER YOURS TODAY BO0-382-8538

CABLE TV BOXES NEW EQUIPMENT 1 year watranly
Low-Faif grice. Free Brochurne, ACE Froducts, PO Box B8Z
Sacy, ME 04072 1-800-234-0T5

CABLE TV DESCRAMBLERS, conwerters, filters, and
mare. FREE 14 page catalog. TW Cable, 12062 3W. 117
Court, Suite 126, Migml, FL 33186 B00-442.63%3

CABLE TV CONVERTERS. Jerroid, Oak, Scientific, Atlan-
Mude and Volume. Ideal for 400 & 450 Craners! Visa, MG +
Aurex, 1-800-B26-T623. BAE Inc., 4030 Beau-D-Flue Drive,
Eagan, MN 58122

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
tory Authosized.. Service. Parts. Minn Kota. Motorguide..
Plluegar.. Ram. Sh .. Servica Centar Unlimited,
1440 Hollend R, Sutfol. VA 23434 1-800-828-5181... 24 Hr,
Turnergund

CEDAR STRIP CANOE plans and Instructions $10 (phua §1
handiing). BoMar Distributors, 2633 Lucinde Ad., Kelowna,
B.C. Canada V12 2V3

ATHLETIC EQUIPMENT AND BODY
BLALDING COURSES

BIGGER, More Powsriul Muscles - fastar!! Fres Booklel?
Uinhmrsal, Box 88848, Dotroil, Michigan L5240

SAVE on Bodybulkding Supplements! Free Catalog!
Vitaming, Box 2073-P, Reading, PA 19608

NEW, adjustable HAND and FOREARM STRENGTHENER.
Send $10 (phes £2 handling) BoMar Distribuions, 2833
Luginds Road, Melowna, B.C. Canada VIZ 2V3

QYW STYLE BENCH PRESS Plans. Send $3.00 BAL. 1485
Coits-Hub. Rd., Youngstown, OH 44505

£3000 MONTHLY BY MEDITATION Laarm + Teath others!

Easy incoma! Stress relleving! FREE Information. Wolle
Enterprises, Prospect Inn, Herkimar, NY 12350

SPORTING GOODS AND EQULEPMENT
BEAUTIFUL 2p< Pool cus. $11.95. Fetall value $25. M

LATHE - Jot 13<36PBD $2.960.00 Delvered, Catalog
§1.00. Blue Ridge, Box S36-V, Hurricans, WY 25528, (3(4)
562-3538.

CUSTOM TOOL BOXES of haavy gauge, walded shesatme-
tal, built io your specifications For Ihersture, write: 302 M.
Ward, Longviaw, TX 75604

SHEET METAL BRAKE plans. High quality 48" floor
model. Rush §12. HYDRAULIC PIPE BENDER plans. Rush
10 or $20 for both, Auto Weld, A.D.3, Box 5248, Danville, PA
1780

CARBIDE BUR SETS. 12 piece 4" sai. or & plece 14" sed,

$30.55 Allow B weaks delivery. Mastercut, Box 902, Satety
Harbor, FL 34685

FREE ENERGY1 Fueldess Motors and Generators. HAA,
REP, Bowling Grean, MD B3334

MPROVE EMicienty Heat-AC Duct Systerm. Simple Mod-
fication. Send $200. Signorello, AD 3. Box 4308,
Farmingdass, N.J. 07727-8801

IMEXPENSIVE, SUPERIOR, INSULATED SKYLIGHTS
And Solaruma. Blueprints & Materiate List $19.95, or send
SASE for complete information. Solar kris, P.O. Box 3454,
Sunriver, DR 97707

PERPETUAL Motion Fuzzlr Sobved! Excifing Report,
Newslotter; Catalog. $5.00. CEACLU, Box 261M, Morion, WA
BARSE

back guarantes if Aol satisfied. Mickios Impaods, 227 G.ra.nd
Anahaim, Ca 92804

REDUCE your powar biill Ten inexpansive ways. §1.50 oo
Enermizers. P.O. Box 1248, Marysville, WA 98270-1245

CABLE TV CONVERTERS ALL MAMOR BRANDS AVAL-
ABLE JERROLD, SCIENTIFIC ATLANTA, ETC. FRIENDLY
SERVICE, INOLNRES 'WELCOME 1-B00-538-5098 VISA-MC.
E&D VIDED, P.O. #68 ELKO, MN. 55020

WANTED - DETROIT DIESEL 148 AND 8.21L INJECTOR
CORES. Cail Pops Huntar, [B00) 3214234,

TOOLS FOR SALE

WANTED members used wvideo club. Info. SASE,
RAVidecs, 320 Vallarte, Handerson, NV B3N4

CABLE TV EQUIPMENT

IF YOU wan! soma of the best Prices on Converters,
Decoders, call 1-313-879-8356. We have Jerrold, Starbase,
Tri Mode, Scientitic Atlantic, Hamlin, Regency. Pioneer,
Filsars for i channets, also othar equipmant from time
bos Birmse. Mesw Volurne Condrol Converiers.

CAMPERS & TRALERS—NITS, PLANS

BULD YOUR OWM - Trawval Tradler - Fitth Wheselar -
Maiorhome - Camper - Pachup Cover - Plans - Patterns - Kits -
Catalog $1. Géen-lL. 9152 Rosecrans. Box 16D4AV.
Badlflower, CA BOT08

BULD YOUR OWN TRAILER Detmiled Blueprints of 8=8
SnowmobllaRecreational, Bolt topethar design, 1Ml bed
toature $8 95— Heavy Duty Carhavteriiiity, tandem axie
BL%" » 187 b, $9.95 or both for $14.95 + 2 S4H MCANGA,
Check. Midwes! Outfiters, P.0 Box 5238, Hopkins, MN
55343

172 TRAILER PLANS Motoroycle, Utility, Car, Conslrug-
tion-Sirong, Sirearniined, sasily buill, Campanent Kits. Cata-
log $4.00 (Redundable). Tag-Along, Box 15107, Salem, OR
a7300

BOLTE, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
snlsed, Catalog $1.00 (Refundable). Camelol, Dapt. 44, Box
&5, Bristol, Wisconsin 53104

HEW woodworking tool catalog, Send £2.00 1o THE
SDURCE, 7305 Boudinat Drwe, Springfield, VA 22150,

WCREMELE Carnete Tapped Scraper. Notheny Like 2. Wal
clean fusl paind, mels pusms off hard fal sudgoss. Mamy
offie pEed. 211948 mohudes shipping Money Back Guaran.
tes. §-B0LBM42EG

TOOL palend and imweniory fior sale. Fits on transmisaion
jacks, and removes truck Bnd heavy equipment reerends.
Phone - 807-262-6215.

PROJECT SUPPLIES - TOOLS - BURPLUS GADGETS -

Catalag $1. INVENTORE HARDWARE, Box B480-T,
Anahairn, CA 82812

UPHOLSTERY Sewing Machines with YWalking Feet. Com-
plete ready 1o use-only §585.00. Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or ondar direct
{Master Charge-Visa), Datho Mig. Inc, P.O. Box 12110,
Lubbock, Texas TO452-Phons: 1/800T53-TTTH

MACHINERY, TOOLS & SUPPLIES

HOBBYISTS improve your LATHE with the ulimalte iool-
post system| KAF, Box TA3C, 51 Joseph, M1 45085, 616-428-
T050

mmnmauﬁnml

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST
COMPLETE UNE - 670" - Powerboats - Sporiboats -
Sailbogts - Temerans - Dnghies - Houseboats - Hydroplanas:
= Tummalhulls - Duckboats - CancewStrippers - Hayaks -
Dories - HUGE, FULLY LLUSTRATED CATALOG 53.00
[Airrail £5.004, includes Supplies Catalog, (Epoxias - Fiber-
Qlass - Flotalion Foarm - IBSCOVER no dryrol epoxy building
method] - BOOK “Amaleur Bostbwilding’, $600 -
CLARKCRAFT, 16-F Agualane, Tonawanda, NY 14150

EVINRUDES - MEW 1888 Bargaing - Top Brands ... afl
sizes ... 5200 handiing ... Scoft McCulloch parts ...
Elactra Marine, 610 Merrick Road, Lynbrook, Mew York
11583

BOAT PLANS - PATTERNS - KITS - Hundreds of Proven

Ingsl 168-page DESIGN BOOK - $4.00 MAMAIL Includes
Free “Boatbuilding Supplies” catalog. Book: 312 page
BOATBUILDING WITH PLYWOOD, NEW 3nd Edition Only
§2695 GLEN-L, 9152 Rosocrans, Box 1B0PMID,
Belfflowsr, CA S0TDE.

SMALL FOUNDRY Fumaces, Supplies. Free literature,
Pyramid Products, 3736 South h Avenue, Phoanix, Arizona
BEO41

STEEL, Aluminurm, Brass—Sheet, Bar, Shop Supplies,
Plans. Write: CEL RA1, Bax 163, Cameron, IL 61423,

BANDSAW BLADES. Any Sire, Fres Meraiure. King Saw,
6541 Tidewater Drive, Nortolk, Virnginia 23509

LATHES-NDUSTRIALHOBEY FROM 5345.00, METALS,
SUPPLIES. LARGE CATALDG 5200, CAMPBELL TOOLS
35TH YEAR. 7100-0 SELMA RD., SPRINGFELD, OO
45506, 1-513-322-8582

4" METAL Cutting Lathe $114.25 Talg, 15048 Proctor,
Industry, CA 1748

MAME BRAND TOOLS BELOW WHOLESALE! SK, Chan-
nellock, Makita, eic, Closeouts, overruns also! Cataleg $3.00
{refundabie]. Wholesale Tool, Box T16-F, Jenison, M| 48428

LUMBERJACK chain saw sawmills- power-feed, Brown
Engineering, Box 40, West Point, CA 35255

SWISE ARMY KNIFE Twebve toods in onel Scissors, cap
littar, hole punch, can opener, nall fike, cork screw, Tish
scaler, screwdriver, fish hook disgorger, saw blace, large
culting biade, small cutting blade. §11.35: Brenda Carter, T6
40th 5L, Irvington, K. 07111

SOLAR & ALTERNATE ENERGY

BHLD our wood siove. Detailed phars send $10.00. St
Hual, Box 76, Lakewood, NM 88254

BOLAR ENERGY HOTTEST collection of information bn
print FREE DETAILS. Denham, P.0. Box 313, Verona, PA
15147

SOLAR Foll High Guality Black Chrome on Copper. Send
£2.00 for indormation, Price List, and Sample. GBR Solar, 58-
D Montgomery Aoad. Neshanic Station. NJ D853

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALOG. $3.00, LS. §6.00 foreign. WESCO, Box 8506,
Piedway, CA 35560,

SOLAR ELECTRIC SYSTEMS! Pansls, Equipment, Books,
Free Caialog! SUN POWER - TEXAS, POS 2788, Frespor,
Texas 77541, (409) 233-8350

SOLAR pansls you build. Send stamp. Solar Sersor,
10909 Hayvenhurst, Granads Hills, Ga 1344

FREE HYDROGEN and QUYGEN lom waler Gonarilor
usas solar ells. Plans and Kit $15.00. Prairie Power, Box
E2018, Edmonton, Alberta, TEH 2WE.

INCREASE EFFICIENMCY of sodar water hoaters, with our
tharmcstal vabos, dasy o install, maintenance free, FREE
INFORMATION, PROTO-DESIGN CORP. DEPT. 5, 943 E

Clark St, Warsaw, IN 48580

HEATING. FUEL SAVERS

HEAT YOUR HOME WITH YOUR WATER HEATER, Elimi-
nate Electricity. Cut gas bill in hal!. Mechanical Drawing
$15.00. Send SASE. Box 16870, Salt Lake City, Utah B4116.

HOME CRAFTSMAN

OUTDOOR Favorite, Roclong Beach Chair, Great for
Camping, Patio, Easy Plans $7.00. ideal Chair, Box 3551,
Brea, CA G2622

OVER 125 FULL SI7E PATTERNS! Moneymaking wood-
en, giits, toys, novelties, household accassories + “Shop
Secrets”. §7.00 - Accents (P-40), Box 7387, Gonic, NH 03867

“GETTING STARTED WITH PVC PWPE FURMITURE."
Casual, Box 208, Tewksbury, MA 01878

MAKE WOODEM TOYS, whirligigs, door harps, doll-
houses. clocks, mussc boxes, weather instrumants, crafts,
Turnityrs with our plans, kits, suppéies-Catalog $1.00-(614)
ABA-43EF-Cherry Tree Toys, Balmont, Ohko 43718-0363.

FAVORITE WOOD TOYS, Patterns, Parts. Wheets, Catalog
$1.00. Toys end Joys. Box E28M, Lyndan, Wash. SE264
HEW! BURLD AMATING LIQUID PISTON ENGINE from

pipe fitlings. Easy plang, Free information, ABCO, Box 306-
Md, Seminary, M5 30479

FULL- SIZE PROFESSIOMAL PLANS Catalog $3,00. Over
200 plans for building fine furniture. Furnitune Designs, Inc.,
CP-Bd, 1027 Ebmclake Awe., Glanviaw, I 80025,

853 EXCITING WDODCRAFT PROJECTS! Folkart. Fumi-
ture, “Whirligigs", “Yardart™, ', toys... morel Cata-
Iog §1.00—Winfiald Collection, PM20, Fenton, M1 48430

(Continued on next page)
POPULAR MECHANICS ® AFRIL 1930 147




HOME CRAFTSMAN
i Continued from preceding page)

KANCRUSHER Electric Plans 510, Roben Bucy, Bos
20754, Dallas, TX 75228

ETOP THROWING MONEY away Fecyele hams glass
cans, plastic, for profi. Busld a recycle staticn yoursef fnom
wood and basic hardware Comglsie prints §1085
RECYCLE CENTER, PO 15189, Lansing, MI 48%1-5188

CARVE YOUR OWN CARDUSEL AMIMAL. And Oiher
‘How-To™ Books. Catakog 52.00 (refundable). Vesial Press,
Vestal i, P.0 Box 97, NY 13850

LOG SWING PLANS 51000, Swings. PO Box 180,
Brockway, Pennsylvania 15824

LEARN CRYSTAL REPAIRL lllustrated bookiet by profes:
sionsl shows how 51505 Creswall 207 Friendly Roasd,
Burlingbon, MC. 27247

MAKE YOUR OWN RETURNNG BOOMERANGS! For
plans @nd throwing instructions, send $500 MIB
Publisheng. P03 Box 2755, Baytown, TX TT522.2755

A GIGANTIC WORKSHOP with simple design keeps cosl
at n minimum. 1200 square feel, designed in Alaska to be
adrong and energy eficient. Full site quality bluepnnts for
onby §24 00 per sat, includes shipping. A.C. Supply, PO, Box
210504 Auke Bay. Alaska S9E21

BBG smoker plans. Compuier deaigned Porlable 510.00
par sat JCCO. 2621 Pebblestone, Bediord. Texas 76021,

SCHOOL LOCKER ORGAMIZER - Pians, sasy, detailed
nsiructions. Durable, adjusiable. portable from year lo year.
54 50. Heritage, 1281 W. Como Bivd . 5t Paul. MN 55103

“PLAYHOUSE™ with deck, stairs, rool. pole, swings and
sandbox, Easy o build, gresi lor kids ol all ages. Comglate
package includes professional print. instructions and mate-
nal lisl Send 5095 to; Lving Designs, PO Box 241,
Princelon, MN 55371,

ACTION WOOD TOY PLANS. Grawty Ball House Pattenn.
Exploding Cuihouss Bank $7.00. Box 721, Lakeville, MN
55044

BEAUTIFUL Wood Video Game Cabinet Wilh Storage For
Controllers A Saftwans, Full Size Plans 28 05 Vogel Designa,
PO. Box 307, Dept. 12, River Falls, W1 56022

DO IT YOURSELF

BICYCLE RACK FOR SLIDE IN TRAILER HITCH, Build for
less han $19.95. Plans and maberal ksl Send 5395 1o
ACAR, Box 72088, San Diego, CA G122

PICHIC TABLE Build your own and save. lliustraied
Insiructions $3.00. Coccia, P.0. Box 298, Lachield, Ohig
44253

FIRE STARTER EASY TO BUILD & OPERATE! IDEAL FOR
OUTDOORS, FIRE PLACES, WOOD STOVES & MOTORIST!
SELF CONTAINED. SEND 35.00. HESTER
6113 EAST 2MD AVE. ANCHORAGE, ALASKA 99504

BURGLAR Almrm Protection for under $20000 simple and
eagy 1o build. Pecycle yowr Motor Q8 Buy Governmani
Surphus Auto etc. Establish Credit. get Credit Cards. Black-
jack instructions for winpers, only 57.00 for all plans. Gray,
16123 Grystalcresk Lane, Carritoa, CA 90704

CUSTOM Bookcase Easy Homa Assembly. Complels
Prams 3355 MAS Propcts, 2707 LaPore  Avenus,
Valparaias, Indians 46387

WRITE for pur clamp lilgralure, alumanum & stesl. Coll
Ciamp Co., 33 Swan 51 Balawin. NY 14020

QUTDOOR LIGHTING PLANS for homa prolection and
beauty. §7. Project”, POB 3895, Kansas City, K5 66103

MEMIATURE WISHING WELL from metal. Complete plans
and matruchons 5350 Abnialures, PO Box 26063
Trotwood, OH 45436

SAVE HUNDREDS AND BUILD IT YOURSELF! Complate
Plans for: Slorage Shed, Platform bed, Birdhouse/Feeder,
Computer Desk. Waterbed, Glasshlock bed. Send 33 sach or
56 fof il PLANMAKERS/PM1, Box 736, Tempa, AT B5280.

HOW YOU CAN TURM YOUR CRAFTS INTO CASH|
Guarameed| Froe detads. Writs: Lakewood. 273 5 Beverly
Dr. #8790, Baverly Hills. CA 90212

MAKE Burl and Pictune Clocks, Hobby or Profit, Complete
Manual $10. DB Clecks, Suile B110-289. Blaine, WA 38230

METAL FABRICATION FOR BEGIMMERS & PROFES-
SIONALS Covers finding inexpensive malerials, working
with limsied topls. Welding, sately & much mom §4.00
Bincorg Informatics, Box 5063, Greene. AL 02827

EASY TO BLILD SWINGSETS AND PLAYHOUSES plans
51000, Tondu Entarprises, 27431 Tossamar, Mission Viejo,
CA GRea2

PATIO FURMITURE PLANS! Easy and durabie conslrue-
tion. Umbrella table $5, chair 5 Designs. Box 401, Spint
Lade, LA 51360

HYDROPONIC Trew Sland for L Chrisimas Tress Large
Pranis. Plans $10. Park Mig Co., PDB 4674, Woodland Park,
CO BOAEE

BUILD A PORTABLE BAND SAWMILL wming molorcyche
wheels, angine. Information $5.00 refundatle. Plans $40.
The Downing Mill, Box 50, 'Warnervelle, MY, 12187,

WOODBURMER hoi waber furnace, Shedy plan 5500
biuegpeent available D8 Emerprise, Box 735. Mapaleon, Ohio
43543

GATEBD Build your own snd save-full plans 5500
Rowekamps, AL 1, AlmaCanter, W1 54611

MAKE MONEY JIGEAWING! 100 MNew, Onginal, Detaded
Lavn and Homa Ormament Plans. Easy io Reproduce! §7 00
plus 51,75 shipping. handling Blake, 434 Crescent Dr,
Beron, Ohio 44017

BURGLAR-PROGF YOUR HOME
WITH inexpensive. tasy 10 build, PYC security bars with
SECRET INNER CORE. Plans 512 Marry Martin, Box 4812,
Shrewnport LA 71104
HEIRLOOM ARMOIRE, Classic design, easy to follow
plans, build for undar $200.00. Send $6.00 to: James Case,
TB45 Treerdge Gourt. Atlania GA 30350

DOLL FURNITURE, complate plans Tor highchair, stroller,
playpen, and cradie. Fils dolls from 127207, Send $12.00 1o
T.EK. Producis, Box 8020, Ann Arbos. M 48106

CEMENT Mixer Flans, $8.00, Build From Sabeage Maleri-
als. informalion and List of Plans Available. 3100 Refund-
able. JM5. Box 267, Donaldson, AR 71041

STORAGE BHED (Barn Type) &' = 12 Easy Do It Youesalt
Construciion, Complels Plans 58 00 Frontier Lid, HC-1 Bax
41, Wallgcs, Kanass 67761

DO- IT- YOURSELF VIDED'S by noied authorities in their
respaciive helds. Video's include, auto disc and drem brake
replacemant. stafer Bnd aflernalor repairs, rebuilding 2
barral CRMrelons, MIW & parrel carburetong. Al dlus-
trations on GM Producis. Send 51995 per tape to: Midwest
Video Workshop, P.O. Box 574, Winchester, indiana 47394,
Inchude full name and addmss.

SOLAR POOL HEATING STYSTEMS! Durect from manutac-
turer. naiadl it yoursalf® Call 1-800-227-7657 Exi. 150

POOL TABLE KITS. Complele kits & individual compo-
nenis. PLANS, SLATES, POCKETS, CLOTH, etc. Brochure
§1.00. Atlanbic Bilkards. 2005 Peachtres  industrial
Boulevard, Bulord. Geosgia 30518

ELECTROPLATING. Compiste Tewibook Elsctroplate
MetallicaMonmelallics. $14.95 Details Freg. Tropis, Palm
Bay, FL 12906-0095

38,270 CATALOGS DIRECTORY gusde. Sources lor any-
1himg! $5.96: Calalogs, Box 14107484, Jackson, MS 39236

ARROWHEAD Making Information 51.00. VHS Videos
$20.95, Shipping 5350 USA Only Commons Crafl, Box
5012-M, Caniral Poini, OR 87502

51,000 Catelogs Listed Sources for Anything! £5.95
Diractory, Box 92452N, Allanta, Georgia 30314

MODERAM EASILY BUILT PLAYHOUSE PLANS 55 00 DE-
TAILS SASE. Aman, 2703 Ayrshire, Garner, NC 27529

BUILD A Supar insulated Dome Home! Send §5.00-
llustrated Calalog ENERGY STRUC TURES, 893 Wilsan, 5t
Pacl, MM 55106, 1-800-334-8144

PICNIC TABLE PLANS Compuler-designed by Profes-
sional Enginear for superior sirength and style. Alfsched
benches §500 same-day ship P.O. Box 8187, Mesa, AZ
B5214-8181

WOOD, WOODWORKING

ATTENTION WOODWORKERS Aevolutnary Vies Hold a
4 x 4 paat up 1o 10 fesl kong. Send 55. 1o: DAL Plans. Bax 27,
New Pans, Ohio 45347

BUILD AN HEIRLOOM! Created by Woodstok of Phosnix,
FREE intormation SASE. PO 90201, Vandaha, Ohio 45450

BULLD this Beaulilul 30" = 50" wall hung colanial Shad-
dow Box. Demiled Plans $7.00 P.O Box 1026, Littiaton,
Massachuseits 01460-9998

WOOD PATTERNS FOR TOYS, GAMES, CRAFTS. Cata-
log 52.00. Tondu Endeeprises. 27431 Tossamar, Mession
Viejo, CA 92682

PLANS, BLUEPRINTS, PROJECTS

DOG sall fpader, easy o &ssemble plans send 54.95 and
SASE PO Box 634, Pakun. Nlinols 61554

WOOD Swing Set Plans - 4 =« & Construclhon [Swings.
Shde, Platlonm, Balance Beam| $9.85 for Diagrams, 524 95
with Datailed nstruclions. AVP Associates, P.O. Box 384
Plainsboro, New Jersey (B536

REFRIGERATE WITHOUT ELECTRIC! Gas rofrigestors
work Anywhare. Write: Lehman's. 41868, Migron, O
AAR0-0041

B4 Housahold Hints - 5300 - Jeans’. PO Box B4T,
Lonugpaeond, FL 32762

CREATE BEAUTIFUL TEXTURED CEILINGS AT LOW
COST. Send 3500 lor elormabion bo: DJC Enlerprses OF
Fm:haslu.bq:t:], PO Box 533, Aochester, MY 558017

CABINET DOORS
LINLEWITED cushorn sires; Ash Oak, Alder, 14 door styies,
sodid oak or maple dovatail drawer boxss, driwer guetes
cabenat pudls; specalty hardware. Catalog 51.000 Kilchen
Works, 625 Hwy § No.. Mountasn Home, AR T2851

OWMER-BUILDER BOOK Complate! Land 1o Mowedn
JFC Publshing, 5000 E Bonanza, Box 8825, Las Vegas, NV
B2110. £11.95

DECKS Ten different deck plans. Working drwings for
constructiohpasmit submiftsl - $35. DECKTEN, X4 W. 2nd
v, Colusmitsis. DM 43201

PLASTICS

SAVE Money or Make Extra, repair sefl, Simplified Electric
Moo Manual. §12.00 PDC, 709 East Grand Crossing,
Mobridge, 50. 57601

VIDED'S bexls, COmMpUY B an slactn-
cal wiring. carpeniry. plumisng, welding, elc FREE CATA-
LOGS. AAVIM. 120-PM Engenpenng Canter. Athens, GA
30602 1-B00-228-L680

EASILY inaiall your own sprinkler systermn. Guide, §5.00.
Sprinklers. 3300 Wesi Shannon, Flagsiall, Az. BE001

BUALD martsn house using cans. Plans. 55 00 SASE to: E
Cartar, 601 E Victor S50, Tahksquah, DK Tadid

1990 LEATHERCRAFT CATALOG. 100 pages. Largest
selection available of genuing Isathars. kits, iools. books,
supplies. Fine looling, wulilly, garment leathers, suedes,
axolics. Bell, wallat, moccasin kils and mone! Sand 3200
psig/hdig to: Tandy Leather Company, Dapl. PM4SOC, P.O.
Baox 3934, FL Worth, TX 76113,

IN-GROUND SWIMMING POOL KITS 1 horse-
power pump and filfer, Liletame Warranty, from 5189500,
501-T58-6948 collect.

REPAIR elacine motors lor fun or profil, Converl old
appliance motors 1o workshop use. Inslructions, disgrams
$8.00. MacGregar, P.0O. Box 1263, Jophin, MO 64802

FREE Caialog! Planas and Books Slanlord
Publications. Box 9120, 51 Joseph, Mich. 49085

SPRINELER systems. Complite planning and installabion
guide 2995 Lewnlech. PO Box 4454, Shrovepord,
Louisiang 711344454

BUILD YOUR OWN SWIMMING POOL. 18 EASY
plans and instructions. Local matenials Sand 5595 to: ALL
FO. 151, Garraisnlle, KLY, 13343

METAL Bar-B-0 Pit Of The B0's. Two Shyles, Professional
Prints §12.59 or S20.00 For Both, BJ Press, POB 11235
Odessa, TX THTED

COOL TAN SYSTEM Look Radiant. Relreshing, Combon-
able. tanning method. Plans. $7.95. Cool Tan, 1340 Maleko
Si. Kailisa, Ml 96734
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CASTOLITE Lsguid Plashcs. Crystal clear, colors. For
casling, embedding. coating, fiberglassing, repasing and
reproducing with our Mold Making Supplies. Catslog 52.00.
CASTOLITE. Depl. SOD'PM. Box 381, Woodsiock, IL 60038,

PLASTICRAFTS: Laarn ine ar of working with plassics for
furt & profil. Matural for hobbyets & woodworkens. Wood-
working lechnigues & ioois apply. Insiruclions poEcts
£1250 Plasticratis. Box 535 Aockiosd. 1L 61108

THE ULTIMATE BUNK BEDS: Safe. inexpensive, aitrec-
tive. Easy o make Complete plans: 53,95 100 lcarnus, Box
32854, Minneapols. MN 55432

BULD YOURSELF A PATIOT EASY WITH PLANS,
PRINTS, MATERIAL LIST §11.95 TO: HOME EMPORIUM,
15818 Eucalyphus, Beiflower, CA S0T08

(Continued on el page)




DO IT YOURSELF
{Continuad from praceding page)

GARAGE DOOR OPENERS - Radio Controlied - Buy
Factary Direct - Thousands In Uise - Free Brochure - Easy

AR CONDITIONIMG Leam 10 Sarvice, Repair, and Clean
your homes A/C. Guide $200 Davco, PO Box 634,
Jeannatty, PA 15644

BURGLAR alarms undor $£300 Complete catalog $3.00
refundable Si-Tech, 5730 Wadesboro Ad., Tallahasses, FL
ax0

SPRINKLER SYSTEMS, Do-it yoursell instructions from
planning to msiallation. Protessional results. §12.95 SWIAL,
P.0. Box 8038, Brownsville, T TA528-8034

PROJECTION TV ... Converi your TV 1o project 7 foat
piciure _ . . Easy! Resulis comparabie o §2.500 projectors
.. PLANS AND & LENS 52455 Professional Sysiems
available . ilusiratod  cotdlog  Fres . MACROCOMA,
168H Main Streel, Washington Crossing, Pennsyluania
18977 . . Crelitcnnd ordérs 26HRS. (216) T36-3979.

ADD STEREQ SOUNDS TO YOUR T.V. FOR UNDER
550.00. Send §10.00 for instructions only, $45.00 for conver-
sion kit and instructions, T.V, Sound Tech, P.O. Box 538,
Hauiula, HI 98717

WATER COOLER Buid your own Continuous Supply of
Cold Drinking Watar, For A Few Dollars. Perfect for Garages,
Shops. Businesses. Send 54.00. Cooler, P.0. Box 316, Milan,
TH 38358

ARTS, CRAFTS, SUPPLIES

STAIMED GLASS SUPPLES: ENCITING SUPER
CORAN-SHOLES INDUSTRIES, 508 E

“GETTING Siarted in Stained Glass ™ §1.00. Wh e,

FREE CATALDG: Veniriloguism, Magsc, Clowning, Pup-
patiy, Ballooning! Supplies, Instruction Erdertain Saccass-
lully, Profitably! Maher, Box 420-PM, Littleton, Calorado
80160,

FREE Catabog. Tricks, Purzies. Jokes. Winkier's Wonders,
Dept. PM4-20, Oakdabs, CT 08370,

CONVULSE YOUR FRIENDS with hilanious |olhes. §7.95.
FREE sample SASE Beaconlamp Books. Box 1824,
Bronxwlle, MY 10708,

GAGS! Get all-time lavontes: vomit, snake can, sguerl pan.

loads. handbuzzer, whoopse cushion, catalogus

+FREE gift. 5999 + 8250 P+H w. Gags. 229 Mamn
Hacketisiown, N.J 07840

500 Dilterant Woridwide Stamps Onky §2.00° Approvals.
Cusbaphil, Box 68, 51 Jerome, Canada J7Z 5T7

240 Slamps $1.00 with Approvals. Chubbuck Stamps. 66
Montclair Ave., Duincy, Mass 0F171

FREE] Bag Calabog - Mew edition lisling thousands of
bargaing on Worldwide stamps, packets, albums, and acces-
sories. Free when requestang slamps on approval. Buy what
you like. Raturn balance. Jamesiown Stamp Company, Dept
E40PM. Jamestown, NY 14704

RARE Pre-1930 Linited Stales postage slamps for sarious
collectors. Send 5100 for cur fully illustraled B9 page
catabog of over 2400 loks From Columibiana o Zepps!
VALLFEY STAMP, P 0. Box 530, Wiratad, CT 06058

HOBBIES & COLLECTIONS

MILITARY Medals Caiafogue 5100 Subscnpion Yeardy
3800 vemon, Bor 1560PM. Wildomar, TA B2385-1560.

MIMATURE DOLLHOUSE FURMITURE. Catalog 3100
(Aefundable) NTW, 2565 5 El Dorado, Mesa, AT BS30Z

RUSSIAL 25 gilterant commems . pictorials, sie! Only 25e!
Asques! approvals! Stamps, Box 772144, Reno, NV 88510

FIFTY Worddwide Plus Approvals 256 Howard, Box 35435,
Yok, PA 17402

SPACEDOPHDBIATY Blankspaceitis' Monaco Mudes plus
thirty woridwide. 10¢ with approvals, BEL Box 377, Bewion,
MA D2181

FREE FLAG CATALOG! U5 nesioncal inlarmational
Accessories. Browsa 'n’ Buy, Box 504-M4, Bobemia, NY
11716-0504.

DECALS, EMBLEMS, PATCHES

CUSTOM EMBEROIDERED EMBLEMS. PINS, DECALS
Free Catalog/Quotes. Rush Sketch. Stadri, 61F Jane, N.Y.C
To0es, (212) GR%-2290

ANTIOUES, RELICS, INDIAN GOODS &
CLIRIOS

1,023 WORALDWIDE POSTAGE STAMPS ONLY £3.004 Al
Dittgrent | Al Genuima! Value-packed collection bo inroduce
youl ko our special offers, collecior’s calalog, and approval
saryion. Other exciling stamps incheded. Buy any ar none,
returh batancs. Willan Stamp Co. Dept PMCD. Box 850,
Willon, NH 03086

35,000 differsnd 2-5¢ mach in packets by countres Gondon
Davizan, Conloocoak, MiH 03229

LIQUIDATING Trermendous Old Accumukation. Bargain
Lists Fres. Alatalo. Maynard. MA 01754

FREE List to Serious Collectons 30,000 Inoian Aridacts,
Spears, Pots. 50,000 Minerals And Fossils. Cacdo Trading,
Box 669, Murfmesbor, Arkansas 71558

Box 20657, Hanover, Mass. (2308

MILITARY INSIGNIA, ETC.

CLOCK movesments, components. plans, epouy, Toll and
art prints, shaker pags. louch tones. door harp supplies.
Bibde clocks. videgs. transfer art, stencils - over 1200 lema’
‘Wholesaie calalog 53,00 (credited). Steebar, P.O. Box 463-P
Andoveis, B OTE21-D4E3.

MEON ART Home Siudy Course. FREE DETAILS, Neon,
522 Myrtle Dept. PMA0, Arlingion, Texas 76018

CARTOOMNNG, COMMERCAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money! ! Free Booklet' Cartoons.
Box 406144, Datroit. Michigan 48240

LEARN sign painting. pinsiriping. Free catalogue
Kaulmann Supply, Centeriown, MO 85023

LLE. MILITARY INSIGMIA Large Calalog. 52.00. Ssunders,
[Box 3133FM, Maples, FL 33538-3133

FREE U5 Lisi: Also Foresgn New |ssues Brooks, Box 620,
Brookiyn, NY 11357

FREE Giff With First Purchase, U5, Approvals And Want
Ll Service. 20¢ for Handling The Stamp Boutigue, PO
Box 458, Madrson, M.J 0740

CIOINS, TOKENS, CURRENCY

BUDGET worid coinabanknotea! Weile: Ronakes
Collgctibles, Bax 130-PM, Plumas. MB Canada RiJ 1P0

PERFECT GIFT, BUFFALD NICKEL, INDIAN HEAD PEN-
NY. £3.00 each Both §5.00 Oldknow Coina, POB 20813
Atlania, GA 30320

MAKE MOMNEY with your camara Full repon includes
directery of whaorm and how to sall your pictures. Satistaction
puaranieed Send 5300 To: “PHOTO", P.O. Box &070,
Minneapolia, MK 55343

PLAYS, SONGS, MANUSCRIPTS

1,000 ditferent Warld + 100 defterant Mangolian beauties
3300 Approvals ADULTS OMLY. Goige, Box 1329-MA,
Elizsbathion, Tennesses 37644

FREE discoun! lisi, request countries. VA, Box 187-C,
Hanford, CA 53222

MODELS, MODELS SUPPLIES

OIL Well working model plans. $12.85 Stark Scresn, Box
22, K. Cantan, OH 44720

NEW TOY IDEAT Where Do | Begin T With EXCEL DEVEL-
OPMENT - We Can Help! 23 YEARS In The
intemational Tay indusiry. Call: {612 834-12000612) 374

Z

MAGIC TRICKS, JOKES,
VENTRILOOLESM

PROFESSIOMAL Magic! Huge Catalog, owver 1,000 Tricks
and Boaks_ 3450 Hank Lee's Magic Factory, Dept. PR, 125
Lincoln Sireet, Boston, MA& 02111,

FREE] Mystery Salection With Approvats. Sparhawk, 5023
Madisan. Spokane. W 99205

FREE sample plus catalog. Jefferies. 3460 Middiebal.
Wast Bloomfield, b 48033

50 DIFFERENT Qid L5, between 1861 and 1939 - §1 00, Ed
Roush, 473 Shepard. Mansfeld, Ohio 44207

OLD U5 stamps on approval. Sherman, Box 153855,
Philmtelphia. PA 19111

OME! Two! Thies! Cont Stamp Approvats, Pegardiess
Catalog. Klaster, 4164 53nd St San Diego, CA 92105

BARGAIN 100 Warld-wide Stamps 25¢. Qualiy Approvats
A Parkar, Box 141 'Wesl Brookfisid, MA 01585

“INVEERTED ERROR" + 100 Ditferant United States. S0
with approvals. Luray, PO Box 7088, Silver Spring. MD
20807

FREE US. Mmi picional sel complete. Mint approvals
inchuded. Hildabrand, Box 4BET. Santa Clara, Caldomia
B5054

FREE 50 Canadian stamps with approval reques!. Brines's.
P.0. Box 5B07. San Maten. California D402

POEMS. Songs Wanted. Free Recordsng Publshing.
Broadway Music Produchons, Box T438PM. Sarasota, FL
33578

FREE SONGWRITING SUCCESS BOOK! Top Fecorgs,
Box Z3505PM, Mashvilie, TH 37202

PLAY Conga Drums - Rock - Lafin Mussc - VHS Vedeo -
Sand 538 85 1o Assistance and Orieniation. bng,, 9737 NW.
41 5t., Suite 123, Miami, FL 33178, Delivery 4 woshs

INTERNATIONAL WIOLIN COMPANY, lonewood, tools,
viemeshas, paris. accessoned. BIfinga. Cases. nsirurments,
bows. Violin, guitar kits. Catalog $1.00. Depl. PM, 4026 W.
Belvaders Ave.. Baltimare, MD 21215

VIOLIN, GUITAR, #le, making mabendls. accessories,
books. Catalog, $1.00 infernational Luthsers Supply, Box
580397, Tulsa. OK 74158

ACCORDION Top Brands, Contovax, Buy Direct Tremen-
dous Discounts. Trades, accepled Free brochura. PM,
Accordion-C-FAamia, 16 Wasl 19th Stroat, New York, NY
1001 1. Phone 21 2-675-2083

ACCORDIONS, CONMCERTIMAS, Butlon boxes, fisw, psed,
repaing. frades, credit cands. Castsglione, Box 405, Wamen,
MI 48090, Catalogs 313 T55-6060 — BOO-X25- 1832

FREE woridwide packel. Penny approvais. Froehlich. Box
1770A. Pine River, Wis. SabGs

ISRAEL 15 Dvlforent 10¢ Approvals. Sam Chazen, Box 666,
Deiray Baach, Fionda J3444

UNITED NATIONS, 3 Mint Sals, 25¢ Comebta POB
15068, Lake Placid. Flonda, 33852

FREE! World's Leading MNowelty Catalog. 1600 Jokes
Tricks, Science, Spors. Hobbles Johnson-Smith, F-01,
Bradenten, FL 34206-5500

WORLD Wide Stamps mounied in books on approval 3¢
and up. TRUST STAMP COMPANY, PO Box 100-P,
Jdarmmica, NY. 11435

WHAT YEAR IS IT? Then why still read like d's 18507
Learn speedraading! EASY, Aush $1.00 Seaside Traders,
PO Box 778, Bristol, AL 02809

TRIM UNWANTED POUNDS AWAY! Repon tells how 1o
losa weight with sensible diets. menus and recipes ~Safes.
taction Guarantesd” ~Act Now! ™~ §3.00. Stylish Gifts Inc., 36
Yerman 5L, Tewkabury, MA (1878
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EDUCATION £ INSTRUCTIONS

BASIC ELECTRICITY course home study frée infa SASE
Box § Flushing, Ml 48433

“JET'GAS TURBINE CAREERSI Homastudy - iheory
mamienance, overhaul - Diploma awarded. American Jok
School. Deparimant PM105. Darby, Monlana 50820
(D345 2100

TERMPAPER asmstance 16,278 papors svislable! 306
pagn calalog—rush §2 00 Research, 11322 ldeho, # 206MK
Los Angeles, 90025 (213477 -A226

CLOCK REPAIR, Cash producing skill. enjoyable. Iree
catalog School of Clock Aapair. AM M, 5313 Come Aboul
Way, Awendaw. SC 260479

DETECTWVE Home Study Course Free laped pin, cerlidi-
cate, great future. Professional Investgator School. Dept
CP. P.O. Bax 41258, Los Angetes. CA 90041

PARALEGAL GRADED CURRICULUM. Approved ine
depih  trasming by cosrespondence. BLACKSTONE
SCHOOL OF LAW: 100 years of legal fraining. Write for froe
catalog. P.O. Box 790906, Dept. PM, Daltas, Texas 75379

FREE CAREER GUIDE. Earn more money with Success
Prowen Corespondence Diploma Courses Granton
Institie, 263 Adelaide Streel. Wes! Toromo, Canada, MSH
173

EXTENSION And Post-Graduate Awards in Ph

EXCITING NEW AUTOMOTIVE BOOKS ON ELECTROMIC
PORT FUEL INJECTION SYSTEMS IN GM AND FORDI Good
lor “Shade Tree or Carser Mechanics! Comprehensive, saty
1o read and understand for OMLY $38.951 Call (817) 640-4321
or send check for $30.95 plus $300 postage o Texas
Educabon Corparation, 2505 North Highway 360, Box B,
Buite B30, Grand Prairie, Toxas TE080.

PSYCHOLOGY CAREER Courses. Par
mas AAP., Box 235-M, Canoga Park. CA 91305

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (far-
mesly Reisch) Term soon, Free calalog COL. GORDON E.
TAYLOR, Box B46. Dapt 15, Mason City, 1A 50401, 515423
fa42

BECOME A PARALEGAL Work wilh Allornsys Lawyes
Instructed Home Sludy. A&menca's finest program Free
catalogue, BOC-233-4542 Dept LE12T.

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS, INFORMATION FREE. DUR 90TH YEAR, Call 1-
BO0-T26-5600 OF WRITE AMERICAN SCHOOL, DEPT, #345,
850 E. S8TH 5T., CHICAGO, L. 50837

COMMERCIAL DIVER TRAINING take your skill underwa-
tar, job placement, financial ad lor gualified applicants. THE
OCEAN CORPORATION, 10840 Rockley, Housion, Texas
TT099. 1-800-321-0298.

IDEAS, inventions, technology wanioed! Industry presents-
tion'nationad exposilion.  1-800-288-\DEA.  ISC-PM, 903
Liberty, Pisburgh, PA 15222

REGISTERED PATENT ATTORNEY Donald A
Ketttestnings, 414 Hungerlord Drive, Rockville, Maryland
20850 1-800-T48-E216,

INVENTORS! Can you patent and profil from your idea?
Call or wnie for your free information package. Owver a
decade of service.  AMERICAN  INVENTORS
CORPORATION, £2 Broad Street, Depl PM, Westfiold,
Massachuselts 01086, 1-800-338-5656. In Massachuselts or
Cmnada ealf (413) 588-37531.

REGISTERED PATENT AGENT HUNDREDS OF PATENTS
ESSUED Patentabelity Search and Opanion $140, Utility pat-
anl appdicaton $800. Design patent application $400. Jerry
Kaarns. Swim 308, 2107 Crystal Plarza Arcada, Arlington,
Wirginia 22202

AFFORDABLE Patont Saprch carelully conducted ai Pal-
enl Depasiory Library. S5igho, AT4 Box 348, Stitwaiar, O
T4074

PATENT searches for 5150 ACCUSEARCH 1-B00-393-
98

PATENT Searchas and Applications by Licensed Patont
Alorneys. 1-800-732-KI58

a&rl, Scmnce, Bolanic, Medcing, Homeogpathy, H.inln:rnnu.
and others. 30 subypects Curricular frée (airmail 51.00 retund-
abe), FAegistar, Sussex College ol Technology. Highfield
Danehill. Sussex, England

RADIESTHESIA, Radionics and Dowsing, Books. Courses
and Equipmeni. Eléctronic Homosopathy Equapment. Hlus-
trated 76 Page calalogus Fres (mr mail 3 dolars) Estabished
ower 40 years Bruce Copen Laboralores. Hightisid
Danehill, Sussax England AH1T TEX. Tel 0825 780214, Fax
DA25-TR00GT Talex 95348

PAND TUNING PAYS - Piano luning - Electromic organ
servicing. Lasrned aasily 8t home. Free booklst. Mies Bryant
School, PO Bax 19700, Sacramento, CA 95815

HONRESIDENT UNIVERSITY DEGREES. Bachelos s Mas-
ler's. Dociorales. Accredilad, inexpensns, last. Cradit bor Hia
experence. Fres sivlesn page bookisl Dr. John Bear, P.O
B B2EPM, Benscia, Ca. 84510

HOME assemibly. Elesctrofics, sutomotives, crafs frpsng
sewing. Apply Mow' (213 281-8111

JOBS, Any Siate, Any Ocoupalion, incheing Governmanl
St Public. Also Cruiseships, Tugs. Ships. Riverboals
Dhirigs. Wioman-Man. Work month-Hama month. U5 A plus
Overseas.  Information $5.00. Maionwide Employment
B207T, Centrad, indsana 47110

ALASKA Success Opporiuires . new gas pipeling, hous-
g, job hollnes-manes, ivng costs. more 10 MCM, Bax
Z30TRY, Anchorape. AK D853

OVERSEAS. To 51000 Daily! FREE list, TINGPQ, Box
13110, Las Vegas. NV 63112

GOVERNMENT JOBS S16.040 - 59,2300 Mow Hirmng
Call (1) B05-667-6000 Ext. F-20024 for curren| ledersl kst

UNIVERSITY DEGREES withoul classes Accrededed
Bachalors. Masters. PhD's. Free FACts Revealed Thorson-
Piie, Box 470868, Tulsa, OK T4147

PARAPEYCHOLOGY course Dhplama Write. Linbesrssl
Esotenic, Depl P4, Box 5862181 Flomda 33156

FIBERGLASS MOLDS- Loam How To Make Them 2 Hr
VHE Video 52500 + $200 Pest Book §1300, Homegrown
Video, P.0O. Box 4778, Covina, Calif. 91723

BE A RECORDING EMGIMEER; Tram &t home lar Exciiing
Caresrs. FREE inlormabion. AUDID INSTITUTE, 2174 Union
5t. Sue 221 San Francisco, GA #4123

PLAND Tuning quickly eamed wilh homa sfudy courses
Deploma granied Amencan Tunng Schood, 17050 Teiles
Dwive. Morgan Hill, Calif. 95007,

FULLY APPROVED UNIVERSITY DEGREES!! Economical
home study lor Bachelors, Masters, PhD, FULLY AP-
PROVED by Calflormia State Departmen of Education
Prestgious lsculty counsels bor endependent study and |ile
axparence credds (5100 enrolled students. 500 taculty)
FREE INFORMATIOM—Richard Crews, MD. [Harand)
Presidont, Columbia Pacilic University, Dopariment 2EB4,
1415 Third Streel, San Asteel. CA B0901. Toll Free (B00) 227-
0119; Californin (B00) 552-5522. or (415) 458-1650

RADESTHESIA - Radionics - Homoeopathic Books,
courses B sguipmen color catalogue (pstage 2 dollar)
Bruce Copen Laboralones [established 43 years). Amancan
Citfices. PSITECH, P.O. Box 297, Wadsworth, Hi, 80083, Fax
1-T06-623-1880. Phona. 1-T08-217-1880

PRAY: Readers Obey Jesus. 1127 NE Fifth 5t Ocala, Fla
32670

BE A PROFESSIONAL. Learn how b0 get a prodesssonal
posiion in the last amount of tme FREE miormaton:
PRO-PMEX. Box 620190, San Disgo, CA 92162

LOCKSMITHING, Universal Schoal of Master, Correspodn-
dence and Shap Trameng, Box 214652PM, Sacramenia, CA
B58
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OVERSEAS EMPLOYMENT OPPOATUMITIES. Excelleni
income. & new Wle Free repor! Overseas Dept. 43 Box
B308, Sikar Spring, MD 20807

EASY Wark! Excellant Pay! Assemble Products Al Home
Coall 504-641-8000 Ex1. 5068

AUSTRALIA WANTS YOU! Big Pay' Transportation! New
Employmaint Handbook—53 00 Intérnational, Box 19107
AP Washangion, DT 20036

OVERSEAS $30.000 - 575000+ Free Roport!
Emplosment, Box 18TE0-AP, Indsarapoles, 1IN 46219,

ALFSTRALIA - NEW TEALAND! Lstess| Opponunity Guides
54 00. Mascor, Depl. 51, Box 8308, Sikvar Speing. MD 20907

EXCELLENT Wages For Spare Time Assembly. Easy Wark
Al Home Nio Expersence Needed, Call 1-504-641-T77T8 Ext
8314, Dpen M Houm Including Sunday

FREE help for imvenions' Mo charge for protechion lofms
and information ki Atikated Inventors Foundation 1-800-
5255885

LEARN how to ofter your ivvention for sale of licensa. Fres
bookie! oullnes procedunes, royafty rates. requiremants.
Heastor Bales Corp y, C-&FL F 1, Oy 43420,

MATHOMALLY Known New Prodect Development Compa-
ny is olering professional asssstance 1o seTicus indepen-
denl veniors. Compéele delnils, wrle DARAT
INNOVATIONS, 2944 Wesl Line Stresl, Bishop, Caldarmia
93514, Enclose 52 00 lor processing.

DON'T SHOW YOUR IDEA! Get U5 Government protec-
han frsl! A shmple, fAtle known procedure and a $6.00
gowernmanl lee bypasses ailormey costs Gel full details,
lorms. manus, &lc Mail 57000 lo: & Bebnhe, 13818
Jamaica Dr, Saminale, Fla 34646,

MNEW PRODUCTS CLUB!

UNBQUE new distribuban serace lor néw iméantions,
products, lsds, devices. BONUS COMMISSIONS for bringing
v meErnbers inlo the chuly! FREE DETAILS: Hent Amick,
Manager. PO Box 5280, Louisville, KY £0205

INVENTORS BEWARE of marketing np-ohis’ 52 50 for full
report. Mathan. Box 2353, La Habra, CA 90832-2353

PATENT YOUR IMVENTIOM. VHS Videolape eaplasns en-
g process. Save attorneys fees. Send 52480 Paleniguase,
PO Box 55 Whentndge, OO B0034

INVENTORS! Have An idea? Call IMPAC for free informa-
fion kil Tall Free in USCansds 1-800-235-5800.

INVENTORS! Your firsl step is wmportant. For Free advice,
call Avanced Patent Senvices, Washington, DT, 1-800-458-
oas2

PATENT AGENT, Scofl Aamsey, 5253 Even Star Place,
Columbin, MD 21044

PATENT AND DEVELOF Your Invenlion Regeslersd
Patend Agent and Licensad Protessional Enginesr. Send
for FREE PATENT INFORMATION Every inventor Should
Have, Richard L Miller, 12 Parkside Onwe, Swite M. Dix
Hhlle, NY 11746 (576 £59-4343

PATENT IT ECONOMICALLY! Froa datails. Liconsed since
1858 Ranst Assocuted. 008 Fondulac. Fichmond, VA
Face]

INVENTORS: Davison & Associales is changing tha way
1his business is oona. Fres info. 215-370-2844 LS A (Canada

INVENTORS: Cafl TLCI far free information 1-800-488-
T200 24 hours'day - USACanada

INVENTDRE: Free inlormation on offenng your smwention
lor sale Messber Sales Cosporalion, C-5-IW, Fremant, Ohio
A3,

mmmmmnmwuw
WS and inermationsd patend apphcations. PATENT and

¥ Pesadily

Avadabie. Also specisizing m Copyngntr and Tradamarks

lﬂﬂm US PATENT OFFICE—

CALL TOLL FREE 1-800-842-FT238 or write. Michae! | Kroll

Faten . US Palenl registration 5 28.755,

171 Stilbwall Lana, Syoesef, New York 11781 Dutside LSA
1SV EIET- T

GOVERNMENT HOMES from §1 (U repair). Delinquent 1ax
property. Repossessions. Call (18058878000 Ext. GH-
20024 lor ewrrend repa lis1

CALIFORMIA. Lots Acreage. $50.00 Down. §50.00 Manih-
by, Box 35791, Los Angelps. 90035

HOATHERM IDAHO. 5-10-20 ACRES. Boauliful Horhwes!
lores! and lake country. Hunbng, tishing, recreation, reline-
ment. Hundreds of parcels. Easy tevms. FREE brochure,
photos. MATIOMAL ASSOCIATED PROPERTIES, 1111-ME
Sherman, Coeus d Alene, Idaho B3814. (208) 664-87181

(Continued on next poege)




REAL ESTATE & FARMS
froumi

FREE CATALOGS-FLORIDA, GEOMGIA. Homes, Land,
Businesses. Flease Specily State & Property Preferred
COUNTRY NETWORK, Box 368PM. Gainesville, MO B5E55-
4E32. (417} GTR-4632

OPPORTUMNITY Seckerns. Peel'Slick Labels, Guaranieed.
S16/500. $251000. Jaydes, Box 16, Stratfond, CT 06497

MAILORDER Buyers Lists Guaranbeed delverable Fos
complede details send §1 to: P. Wagoner, 10250 April Ad.,
Salinavilie, Ohio 43845

REAL ESTATE FOR SALE Hunbng & fishing retraals,
Iake & river camps, ail types of wildemsess proparties. Cali or
wrile Tor our NEW FREE CATALOG showcasing thousands
of real estale values nationwide! UNITED HATIONAL REAL
ESTATE, 4700-FM Ballovigw, Kangas City, MO 84112 Ph:
Tigdl-Frgas: 1-300-533-1020

REPOSSEBSED homes from Gowl from 51.00 plus re-
pairsfanes. Natiorwige! Also lax propenes, 2164533000,
Exi. HB227T

BUYING-A-HOME List on what io look out for 35 00 plus
el addressed siamped anveiope. Buyng-A-Home, 437-3
Amharst 51, Swite 158, Mashua, M H. 0083

GOVERNMENT LANDS

GOVERMMENT LAND OPEN TO CLAB, 20 to 40 acre
Iocations available for $20 governmant fee in Alaska, Arzo-
na, Aransas, Calilornla, Codoradn, Florida, kdaha, Louigs-
anm, Messimsipp, Montana, Mevada, New Menod, Oregon,
Lah, Wyormning For complele insiructsons, mags. filing
Torma and ielephone hedpline send $20; or for more iMorma-
tapn s §3. Public Lands Tithe, Box 2082-X, Grass Valley,
Californin 95345

MSCOVER FORECLOSURERepossessed Homes Send
£1: LPH., 2083 Eagle Pointe, Bloomfiedd Hilks, M1 48013

REPOSSESSED VA & HUD HOMES available from gow-
ermment from $1 without credit check. You repair. Also lax
delnquent foreclosures Call [B0S) B32-TS55 Exi. H-1706 for
rapo lisi your ames

PLASTERCRAFT ... Prolitable Home Buseness 3000
Molds  Available. Dwetaits, Lynnefte, 230 Mentpari,
Menor, Dheo 44060

FREE Infgrmation Starter & Alternator Rebuilding. Box
422, Seyrmour, TH 37865

PUBLISH, RECEWVE Hobby Journats. Join American Ama-
bewr Fress Association. Froe details. AAFPA, 43MM Ere,
Tampa, FL 33606,

PRINTING PRESSES. RUBBER STAMP
OUTHATS

TYPE lar printing and stemps. Catalog $2.00 dedwctible
Quaker City Typa. AD. 3. Box 134, Honeybirook. PA 19344

BARCD Type Founders. Type and Aubber Stamps cata-
logue. Mail $2.00 refundable on hirst arder. P.O. Bax 1011,
Bensivvalle, 60106

TYPE and supplies. 100 page catalog $2.00 deductible
tirgt orcer. Acme Type, 1730 N. Marshiield, Chicago, 60632

RUBBER swmg supply calalog, §$1.00 deductible first
order. Slar Slamp, 1720 N. Marshiseld, Chicago, 60622

PRINTING Fresses, new and used supplies. List §1.00
Turnbaugh Prinbers Supply, Mechamcsburg, Penna 17085

PRINT PROFITABLY with letiorperess (CME, Piigd, or sami-
lar) costing under 32,000, Guidébaik, $18.25. Brochure, S0e.
Ford's Landing Fress, Wilsan Bldg., Syracuse, NY 13202

PRINTING SUPPLIES, PRINTING

QUICK Copy Printing. Low Frices. Wive: Nalkonwide, 614
Mprih Main, Bloomangion, llespes 61700

TYPESETTING: books. brochures, ads. Business cards
slahonery avernight. Pricelist. Low. 5818 Clinlon Hey, #34,

FORECLOSURES Learn simple fechniques buying prop-
eriies wholssale. Booklgt $5.95 Timothy Schroiner, Box
23046, Richlmid, Ml 55423

BUY IT WHOLESALE

MAKE MOMEY, Laatherware, Detasts FREE! Loatherald, 20
Melson, Silver Bay, MM 55614

BELTS, Buckles, Hal Tacs, Jewedry, More Complate lirm
last selers Bag FProftis Compleie dealer sel up Color
catalog §1.00 Anchor. Box 3958-PMA, North Providenos, Al
L= ]

CLOSEQUT Jewedry & CraRl Supplies. (Calzlog 25¢).
Rousssts 107-1631 Dow, Arlinglon, MA 02174-7152

400,000 BARGAINS Bolow Wholesale: Many Free! Ligus-
dations . . Closeauts . . . Job Lots . . . Sangle Sarmghes. Frae
Dwetaits. Bargainhuniers Opporivnitses, Box 14094, Holiand,
Muchigan ¢3422.

EARN MOMEY sefling Gold and costume jewsiry, nngs,
walches-Buy Direct, 130% Below fetail Catalog §1.00.
Anka-PM, 90 Greenwich Ave., Warwsck, Al 02886

WHOLESALEY Prafils! Small Lots! Franezy, 1061 Rufland
FRioad. Brooklyn, MY 91212

VACULUM CLEAMNERS “Discount Pricas’ Mew Rainbow
550 95, Kirty, Filer Queen, Tre-Slar, Panasonic, Delads
ABC ¥Yacuum Warehowss, 8720 Burnel-P8, Ausha, Texad
TATST. (512) 450-T643

LOWEST PRICEB! Factary Darecl. Highast Profibs. Newes|
Iema, Single Samples, Freebees, Closeouts, Liquidations.
Surphus, Free Details. Home Aun Distribwbors, S80PM Hwy
156, Justin. T 76247

Knowetle, TN 37912

GIFT SHOPPING

FREE “[estinclive Gifts” Catalog. Hofman Enterpnses,
HCR, Box 3, Route 43, Btephemown. Y. 12168

EWISS ARMY TYPE MMIFE: slainiess. 12 tools i ane
Great for hanchyman, lisherman, camper! 5785 ChM.O.
Posipad. Guaranieed. Order Now! Loncon Del's Gifis, 100-
[ Pakm Ave. Box 9149, Pembroke Pines, FL 33084

COMPACT fodging pocket binoculars. 5o much power, in
so liftle space! Adpusiablo lens. 4° kong. Carrying case. 8500
Binoculars, Denta Dislibulors, PO, Bax 26336, Charlaths,
WC. 26221

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Teeth. Rings,
Digmonds. Watches, Sibeer, Platinum. Madl Arlicles Today.
Frea gifi with indormateon. Cnicaga Gold & Precious Metals,
10 South Wabash Dept. 858 Chicago, BOGR3

FORD 1008 Model T walch with “Antique Car” revolang
£22 00 H H. Entarprises, Box 873, Park Ridge, likng:s B0068

TAKE WO CHANCES, Daad wiih ocddost, most reliable fum
in old gold business. Established in 1834 We buy Gold,
Sdwver, Platinum, Dvamonds, Highes1 Cash Free Infonma-
Loz Fepsed Indusires, 28-4 East Madaon, Chicago G060

FREE Brochures. Rapair Air Condstionang. Rafrigeration,
Gas Heating, full nstructions. Doolkeo, Ing, 19252
Goodnight, Dalkas, TX T5229

EARN THOUSANDS! Clean darkened, mildewed shingles:
clapooards for huge prolMs—complate program. Send
51000 WoodClean Systems, Box 688, West Yarmouth, MA
Q2ETa

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn
wadkly Coftinissions Shiwing our axciting line of Calendars,
Pens and other popular Adwerlising Gifts Prompl. personal
sorvice Promm AAA-1 fitm. Our B181 year. Mo expenience
necessary. Mo invesiment of Collections. Set your own
hours. Full Time Polentall Write 1o Richard Lows,
HEWTON MANUFACTURENG COMPANY. Dept JPaCa,
Hewton, fowa SE08. 515-T02-4378,

MANUFACTURER of exchmme alectronc producl needs
salesmen. Pabrick KoMay, 5207 Coral Way Morth, Kenneth
City, Florida 33714

EARN THOUSANDS - WIRELESS HOME SECURITY 5¥5-
TEM Sedts alsalf for undes S500 00 complote. Sond $12 50 for
comphsle inhanmation. Security, B02 E. Ridgewood, Gardand,
Tx 75041

AGENTS WANTED

20 PER HOUR'FART TIME! CALL 1-B00-826-T030, EXT.
K= T211 Sefl Mason Shoes in your spare lime. We'll help yeu
lurmn Saturday mommgs into big money. No mak. No mvest-
mend, It's easy! Call today, or write: Mason Shoes, Dapt. K-
721, Chippewa Falis, Wi 54774

BUSINESS OPPORTUNITIES

IMPORT-Exporl apportumily, profitable world-wide, maui
oroder business from homme, withou! capital. We shig plan for
neo risk pxamination. Experience unnecessary. Frea Hapor
Mellinger. Dept. A2T06. Woodland Hills, Caldomia 91357

524,000 IN BACKYARD! Growing now specaity plants
Stort with $50. Frem information, Growers, Box S88-PM,
Friday Harbos, WA, 90250

HUGE PROFITS! LEARN VCR CLEANINGREPAIR
Aagrd-Winnang Vides and Traning Manuad Reveats MON-
EY-MAKING SECRETS! Prior Expenance Unnecessary Free
Exeiting Detads: Vieps Puldicalions, 3540 Wilshire, 310, PM2
Lo Anpgeles, CA B0010

$235 DALY "CHROME PLATING™ Aulo Parts, Molodcy-
chas, ineupensive_sasy, (Freel mormation: Chaome Platng.
Box 7285, Waldorf, Maryland 20604

F00's From §1000 Wood. Details Plus Sampio 55.00
Alcratt, Box 540P. Alexandna Bay. NY 13607

LET The Goverment Finance your small basiness
Gransloars o $500,000. Free reconded rmessage. TOT-449-
BEO0. (KE3y

BUYING Godd. ilves, forkiifl contachs sahwer soddar, gold
and silver comns, G F RGP gold plated alecironic scrap
and eyeglass frames. B L. Aefiners, 552 Myrtie St Elizabeth,
M. OT202, 301 -153-5049

Terrace, Laugardale Lakes. FL X3309

ADVERTISING AGENCES, ADV. SER.
MAINLING LISTS

GOLD

START YOUR DWN BUSINESES for 55000 Legrmate
Incoma §5 SASE. Wisdom, DPM, 353 Winter S1. Columbia
MO 52T

ETART Sacondhand Busingss' $2.000. monthly P'T! De-
tala §1. Indhand. Box 1719, Hio, Hl 96721

HOW 1o pan for gold and buikd wid o0 dry washers, Send
£0.95 BRMICO, Box 1092-0, Heagaria, CA 32345

HEW ACTIVE MAMES! MIXED STATES! IMMEDIATE
SHIFMENT! Adhesive Labels. HOTUINE Opponunity Seek-
ers 200510; 500°515; 1000525, OTHERS! Advon, Drasar B2,
Shalley, ID 83274, VisaMCAMES 1-800-332-3866.

HEW HAMES DAILY? First order “TRIPLED FREE! SAME-
DAY SHIPMENT! Adhesrve kabels. Eager opportunity seak-
ers. 20048, S00:514; 1000525 2,000%3%: 5 000575 10,000/
$139. LIST-MASTERS, Box 750-BR. Wantagh, MY 11793,
VisaMWZCOD orders call BI0-356-8664

TREASURE—Locale quarter wmile  away with ufira
sangilive lpcator—brochure free. Research Products, Box
ZMRT0-AMC, Tampa, Fiomda J3588

FIND Cains, Jewalry. Gokd Nuggets. New Patenied Revolu-
trorary Dweoe. Free Catalog. Gardiner Electranes. 3131W
M. 3510 Ave., Suite K, Phoenic, AL 85017

HOME BASED BUSINESSES

HEW, Curranl Maikorder Buyer Lisis! Premum Quality
Computerized, Adhesive Labais, Zip Code Order, Guaran-
teed Deliverable! For Brochure Rush SASE to. Walermate
Buginess Markeling Co., 13735 Victory Blvd,, Suite #1, Wan
Muys, GA §140t

PROVEN SECRETS OF THE TOP T HOME BUSINESSES

MAKE £7 000's manihly, Guararised! Stan in spane tima,
thean quit job! ‘Write now for fres informalion. Canal
Publsheng.  14200F Centrgville  Sguare,  Sulte 301,
Contrpile, Virginma 22020

INCOME BREAKTHROUGH? Wealh discowerms o onca-
raadiined professor (WASHIMGTON POST, TIME) lat him
escape tgaching job and lead thousands other “Nille guys ™
le nches. Free Information: WL, P.O. Box 551, Dallas. OR
STIE-0E51. Depl, 102

BECOME A REAL ESTATE APPRAISER. 100000 plus
polential. Home sludy. Eam protessional cenilication. Free
literature. B00-223-4542 Dopt. RE12T

5200 Daily With Your Pickup. Free Delails Booth
Marketing, PO Box 1623834, ARamonta Spangs, FL 32716~
383

5280 DAILY - Installing wireless home security Byslems,
Huge demand Free report Secure - Box 1058-PM,
Belergham, WA 227

[Continued on next page)
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BUSINESS OPPORTUNITIES
from

$1,000°6 POSSIELE. FREE. Hampsbd efvilopé: Progress,
Box 33248, Los Angeles, TA S0DS3.

MAILORDER OPPORTUNITY: Start profitable home busl-
ness without expenence or capital, Informalion free. Mad
COrder Associates, Dept. 533, Montvake, N 07845,

4200 From Square Fool Plywood (Huge Demand)
Rygvealing Proof 5100 (Refundable).  Woodwin,

FREE irformation. Home businesses. Healey, Box T81-M,
Reociville Centra, NY 11571-0781,

RIPPED OFF? T'VE INVESTIGATED MORE THAN 1,000

FREE DETAILS WRITE: RAVEN PUBLISHING, DEFT. 100,
P.0. BOX 18486, SAN SEGD, GA BI116.

SELF Mads MILLIOMAIRE Reveals How To RELAX And
Gat AECH. Hurry, Wrila For Fres Details. The Bookoallar, Box
6243, Dept M. Champaign, IL. B1626-6243

RECYCLE METALS. NO, NOT BEER CANS! Easy $458
weakly! Free information. Pecycler, Box 1214, Franklin,
TH 3TDEE-1214

$115,000 ANMUAL PROFITS in the car business. Par time
- ko experience - Guarantesd success! Recorded message
reveals FREE information. Call now. [B0S) 5458400

GET RICH QUACK Duying'seding used vehicles. Low start-
up. Free Details. Pogo Press. Box 152028, S5an Diego, GA
TS5

[BeG MONEY REFARING AUTD WINDSHIELDS. Supplies
and free information. Grubbs Glass Pabch, P.D. Box 243,
Monticedlo, AR T1655

BUMPERSTICKER Printer. Cheap, simple, portable. Free
details. Bumpar, P.O. Box 2278 (GC), Tampa, FL 33622

PROFITABLE Gold Foll Printes. Personalize business
pands, pencils, matches. Free detsils. Gold, P.0. Box 24086

{GC), Tampa, FL 33623

MAKE High Frofil, Hot Selling Licensa Plates, Signs
Vacumegae, P.O. Box 24986 (GC). Tampa, FL X323

$400 daiily recycling “Froa Tires ¥ Yes! (Free) information:
Winans, TT1PM, Battle Ground, Washington BBE04-0771

OPERATE HOME BABY SHOE Bronzing business. Potan-

tinl unlimited! Kits, Supplies, Store Displays. FREE miorma-
lion. 1-B00-635-3431.

$200 - 5500 weekly—AT HOME! no gimmicks - Detalis
FREE!l Homeworkers-B, Box Z2357, PBG, FL 23420

GET RICH!! Secret lew smashes dabts—brings Cash.
Credit! FREE reportll WeatthiIvB, Box 32398, FBG, FL
0

VINYL'S whene the monay is! Professionally repair, refin-
ish. recolor turniture. Quick, sasy. Two amall 320 jobs & day
sam you 1,000 a month. Homes, cars, offices, restaurants,
unlimibed customers. Start aarning aMer & faw days practice.
Datails froa. VIP, 2007 Mortrose. Chicags, 60818

HYDRAULIC JACK REFAIR MANLIAL, CATALOG $10.00.
HYDRAULIC PARTS BUPPLY, BOX 4157, BROWNSVILLE,
TENAS THS20-415T7

PLANO Tuning quickly learmed with home study courses.
Diplcema granbed. American Tunmng School, 17050 Talter
Drive, Morgan Hill, Calif. 95037

$40,000 OM 5 ACRE! New Hydroponics - inexpensie,
pleasant, practicall Free information, Robin's, Box 1214,
Frankfin, TH 37T085-1214

LEARN Sewing Machire Repairing. Men, Women
Lucraiive Profite. Gresslin Correspondance School. Box
5104, Spancer. howa 51301,

PREPARE Tax Returns. Eam high fees, dignified work.
Train at home, Accredited Program, Mational Tax Training
School, Monsey, 200, New York 10852,

HUNDREDS waekly sasily. Assemble PROVEM products
your Spare time. Mo experience. Free Brochure, Couwncil,
Box FEIT, Siverdabe, WA G363,

VEMDING MACHINES. Mo sefling. Foutes sarn amaring
profits. “Big Catalogue FREE. " Parkway Corporation, 1900
PMB Greenapring Drive, Temonium, Maryland 21093

DALUG RAID SEIZUREST Buy dirl cheap. Cars, houss,
beodbs, compsders, hormitung. Write: Selrures, Box 4305-AP,
‘West Covima, CA 81791,

558,000 Yaarky Making Booklets. 25-stap Method Shows
Haw, Frist Ditalls, Cheshine, P.O. Box 544, Fox Lake, lllinoés
BO020-0544

$97,500 yearty “hidden” in your compater? Yesl (Frea)
meport: Simpson, TT1PA, Battle Ground, Washington S8604-
o

BALLOON Stuffing. Exciting machine stufts toys, gifts,
flowers inside balloons. $4T9.00. 1-800-67B-8550.

ASSFMBLE PRODUCTS AT HOME. Many opponiunities
paying High Weekly Profits presently avallable withouwt
invesiment. Write, Businesses-B, Box 0008, Balowin, Maw
York 11510-8008

MAKE HOMEMADE BOOMLETS. I've samad $187 000
with mine. Free information. Falcon PO, Box 5320
Seviarvilla, TN 37864

MEW! GROW EXPENSIVE PLANTS. SELL FOR 2.000%
PROFIT. Free information. Growbez, Box 306-M3, Seminary,
M3 33478

MAKE 515,000 MONTHLY! Easy! Mo Irvestment Melow-
ell, Box 5529-A, Diamond Bar, CA #17TES.

MAKE §7,000 Morthly 88 Loan Broker. Mo Invesmant.
Froe Deinils: Financial, Box 3578-A, Anabeirn, CA 92800

MALORDER Books. 1,000% Profit. Report, Selecico, Box
1940, Clearwaber, FL 34817

Mmlﬂmkmw 24, PO, H:l.m
Owcttewath, TH 37363

LEARN profitable laser printer; copier carfridge remany-
Tachuaring. Vides $45.00. Wholesale Suppliss 1-800-837-0858.

BE YOUR Own Bass. $5,000 to $10,000/month part-tma.
Wark 10t 15 hours per woslk. 24 hours recorded message.
Call 415-973-5400,

EARN THOUSANDS! Start rewarding and profitabie homa
business. FREE INFORMATION. Highlighting Publishing
Camgary, Routs 4 73683, Spring Lake, N.C. 28300

ViSAMasterCard GUARANTEED regardiess of credit his-
tory. Detafls FREE! Gredit'B, Box 32368, PBG. FL 33420

AMAZIMNG Opportunitas Can Make You Rich! Fush §1 o
AmariCorp, Box 1108-PM2, Westmont, IL 60558

FORMICA: Repair Burmed snd Damaged Counterops
WITHOUT REPLACEMENT! Quick, easy 1o $600:day.
Change Countertop Colors WITHOUT REMODELING! M-
Hons of apartmants, nomes pay profits immadiately, Dotalls
Fros| 2062560742, Introductory Videotape §14. Renew-all,
Box 9500PC, Vancouver, WA 0588

SALT Water Fish jump inlo your boat! iIncredibis! Delails
§1. Dept. PM, POB 7727, Naples, FL 33841

MNEW Frofitable “How To™ Business Manuals And Homa
Business Aepors. Freea Detsils! Astro, Box 161 E, Domindoen
Crty, Manitcba, Canada ROA-0HO

TAKE PICTURES for profit. Camera Venlures, Box 771,
Lamar, CO 81052

MALDRDER EXPERT Reveals Secrets. Exciting details!
PG, 6223-P Guyson Ct, Plieasanion, GA 54588

MAKE Rubber Stamps. Highly Profitable. Free datails,
Stamper, P.0. Box 23809 (GC), Tampa, FL 13822

EASY §1,000 Weekly Processing Mail. Free Details: GG
Industry, Bow T3565(PM). Washinghon, DC 20009

BCREEN Prinl T-Shirts. Inexpensie kila. Free Detals. T-
Printer, P.0. Box 23081 [GC), Tampa, FL 33623,

BATHTUB REGLAZING, product sales, service and tran-
ing. Call Unigue Coatings Corp. (404) 9450072,

EARNINGS Unlimited! Mall our bunglar alarm advieTises-
monts from homel RBM Merchandising, Bos 53314-P,
Chicaga, IMingis B0G59

MAKE MILLIONS MANUFACTURING BATTERIES!I Fres
Detisils. Everlast, Box 365, Bagota, MJ 07603

HOW TO START exciting profilable business. GUARAN-
TEED! FREE delails. WRITE! Foaster Publishing, 851 US 18
South 18, Palrm Harbor, FL 34584

ALUMINUM SCRAP - Recycls Youmel! - MAKE UF TO
S2E.00POUND] FREE Information: industrial - PMA90, Box
127, Alexandria Bay. Mew York 13507

RECOLOR COUNTERTOPS , REFINISH APPLIANCES in
your spare time. DOUBLE YOUR INCOME! Gat Into this low
overhead, high profit business MOW! Free Details] K-P
Surfaca, 3517 W Hilis R-105, Austin, TX 78721

$10,000 MONTHLY Taking Photographs at Home! Work
only 5 Hours Weekly! Call recorded message: (303} 674-
B155

EXTRA INCOME. Assemble products at homa. No axpert-
ence. Delails. 1-813-530-5678. Ext. 658

MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS N WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-B00-8256-8523 (US/
CAMADA) OR WRITE: THE GLASS MECHANIX INC., 10170
WW &Tth ST, SUNRISE, FL 13351

14,847 HONG KONG-TAIWAN Products Cheap. Small
Iots. Some samples free. Harbor, Box 1T19PM4, Yuba
City, Ca 95862

RECOMDNTION BATTERIES! Easily Eam Hundrods
Weekly, Untold Sacrats. Froe information. Battery Cuthet,
Box I300M, Hickory, N.C. 28603

$1,000 WEEKLY AR TOOL REPAMRING. insiructions
Parts and Tocls Wholosale. Free Datails. Box 534, Wichita
Falls, TX TE304

$1,000°5 WEEKLY! MAILING FROM HOME! immediate
opportunify! No Obligation! MUC. Box 3558P4, Danbury, CT
oEaild
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TAKE Catalog Ovders. We drop-ship 2055 bost-salfing
spacialty progucts. Lowesd below wholesale prices, Immedi-
abe delivery. Spectacular home business oppartunity. Free
Book. SMC, 9401 De Solo Avenue. Dept. 20-18, Chatsworth,
CA 13114001

S500.00 daily, at home, leam how, sand §1.00 + stamped
arvelopa 0. N.W. Markating, Box 334, Delaware, Ohio 43015

COMFIDENTIAL Ramailing, Recerving, Forsarding Warld-
wide. Froo Dwtalls, Agents Wanied. United Remailers, Box
1215PM, Broderick, CA 95605

$4,000 WEEKLY halping United States governmant. ho
ouperience. DETAILS 1-813-820-5473.

START YDUR FIRST BUSINESS! FREE delsils. T.
Clamans, 2318 132nd SE #7101, Bothell, WA 38012

CURBMATE - CONCRETE PROFITS. Machina produces
Baautiful continuous landscaps edging. Proven money mak-
ar! Entreprenaurial opporiunity, 5435 B01-273-2508

ALMOST UNBELIEVABLE] TILE RESTORATION BREAK-
THROUGH. Eam More Than You Nead. Mo Compatition.
0% Profit. FREE Codor Brachure, Delails 305-481-2929

MARORDER SECRETS REVEALED Start your own prol-
fabde mailordar business now! Rush $7.965: Spectrum
Entorprises, P.0. Box 1428-A4, Watarbury, CT DE721-1428,

READ Books for pay! 5100 a fithe, Wrile: FASE - KH4, 181
Lincolnway, North Aurora. IL 60642

FREE dutalis for money making businesses from your
mhom. Gem 'M Akte Publishing, 20208 Sepio S, Chalaworth,
131

S5000 PLUS MONTHLY COMPLETING MIP REFUND
POLICHES. (303) 879-5182 RECORDED MESSAGE.

MISTRIBUTORS WANTED. FREE COLOR EﬁTm
THE LEATHER SHOP, AT. 13, BOX 884, LAKE CITY, FLA
12055

PLAND TURING ACADEMY, 12717TM Germand,
Alexander, AR T2002. Mastarcard, Diploma, Successful.

OWN A Profitable Wholesale Business | 5,000 Name Brand
Hems at 50 O List. Send $2.00 For Complete Packsge.
NWC, 158 Bloomingdale, Chelsea, MA 02150

WANT TD SELL IT? We Find Buyers For Anything! Details
§1.00. Harry Brooks, Box 613, Bangor, ME 04401

MOMEY MAKING CAREER: Show samples2 000 iwm
color catalogua. Inquire. Mayo Merchandise, 1885 Slotum
Road, Calhoun, Loulsiana 71225

PROFITABLE Home Businesses. Free Detalls. Pringer,
557 Roy, #195, Seatth, WA 88108,

HOW o start and oparate your own appliance repair
buseness. 1-800-347-5183,

§7,500. PER MONTH Taking phone orders. People call
youl [#07) GB7-9002 Exi M2, 24 hr.

SELL ADVERTISING MOVELTIES Fifty Perceml Profit
Thousands Of eme. Hundreds Of Sources. 1960 DIRECTO-
RAY $14.95 CHF. Box 162, Cuincy, M 48082

GUARANTEED! Seven proven money making methods.
Frea delails. DuCo and Associates. P.O. Box TI1841,
Chartancoga, Tannesses JT60T

GET Paid tor mailng letberal Write: PAASE - TO3, 161
Lincolnway. Norh Aunosa, IL BOS42

GELL HOMEMADE REPORTS. You can nam $200,000 kke
many ofhers. MONMEY KEEPS COMING: FREE informalion:
RMM, 1085 Commonwaalih, Sulle 144, Boalon, MA 02215

§160+ PER DAY. Unigue Lawncare Business, Free Infor-
mation. Lawncars, P.O. Bow 3027, Morgantown, Wy 20608

YARD GRAMS! Fanlaskic Profilable Home Business
$500.00 week polential lllustraled detaiis and plans 85.00.
Yard Grams, 1803 Avense L, Santa Fe, TX 77510

{Continued on nex page)




BUSINESS OPPORTUMNTIES
M——
OWHN AND OPERATE a home business. Detalled book|

£20.00 Guaranised! Fres Details. Joif Linger, 127 Parkview,
Sirafford, M.). DB084

$100°S WEEKLY Spare-Time Homa Businesses. No Expe-
rience. Free Brochure. Herwel, Box 404, Sharon, MA 02067

TELECOMMUNICATIONS BUSINESS. START-UP PACK-
AGE $5.00. Fostar, 17308 Malrose. Southfield. Mich. 48075

EARN MONEY within 14 days! Stan immediately. Excal-
leni spare-lime income. Omega, Box 4300-4, Wast Covina,
CA 91791,

MAKE £17.000 monihly! HFCPC, 2338 Commencial Blvd,,
Suite 195, -The-San, FL 33308

MLAKE BIG MOMEY IN SPARE TME. Spacial Report tells
how, Got staried to being Financially Secured Fast $8.95,
Prosperity, P.O. Box 3451, Gresham, Ore. 7030

OUTETANDING HOME BUSINESE LEGAL HOMEST. Cinks
Publishing, 18 Dagorett, Oroville, CA S5066

GROW your own MONEY TREE, 100 seeds guarnieed.
Wery simple and virually grnown anywhere. The Paulownia
ree Is in high demand in Jlspanese markets —EXPORT
YOUR OWM—Each Paulownia tree can yield thousands of
dollars when harvested. Free information on growing and
axporiing Paulownia trees. Send 89,85 for Paulownia seods
and tree information bookbel, fo: JMW Exporting inc., 1834
Lowering Awe., Wilmington, Deloware 15808

FREE Sample! Miracke Polishing Cloth. 532% profit plan!
RAAS, 1312-PM Washington, 5t Louis. MO 63103 [314) 241-
Ba5d

START YOUR OWHN HOME BUSINESS SELL USED APPLL-
ANCES FOR 1,000% + PROFITE no exparisnce, free mndor-
mation. Lincotn, 1480 Marnigold, Dervar, GO BOZ2

EASIEST BUSIMESS ON EARTH! Free info. 51 Chasmo.
Box 247TPM4, Cottleville, MO X138

MALORDER MILLIOMS waiting for you! Learn how io
build your financial security, Exciling FREE defalls! ALLE
Enterprises, 4960 Almaden Expressway. Suile 107-A, San
Josa, CA 85120

BIG PROFITS! REPAIRING WINDSHIELDS snd plate
glass. §70.000 yearky. Call 1-800-441-4577 for FREE detads.
mmm:mm . Inc.. Dept 0P, 434 Turner Dr., Durango,

SEITWEEK! ASSEMBLE PRODUCTS AT HOME] 303-753-
3860 Dept. PM-1

OFEN NEW DDORS We have developed a nilch and are
fturning spare time into & gualily business. Minimum §3
dawn high Hokat item that uses. For business plan
sand $3.00 to: PO, Box 137, Osseo, MK 55368, Mot Avallable
n Minnesota

EX0,000 GARDEM CROP! GROW GINSENG. Seil %50
Pound. {information) LEELANDFS, Box B8IT6-PM.
Indianapolis, IN 46268

RETIRED and BORED? Why not keap busiy a few hours
dally and earn exira income T Send for FREE maney-making
Plen. Dofphin Bay Publishers, Dapt. PM-1, P.0. Bax 280,
Eastsound, WA 98245 (Our 25th year &t same addrass. )

TAKE YOUR JOB AND SHOVE IT] Tell Your Boss. How?
Send LSASE. JOB, Suite 18-2700. 12416 North 261h Drive.
Phoenix, AZ BSICS

FREE BOOKLET] Make money with manutactured signs.
ﬂmm.HmM?mw. M5
1

FOUMDATIOMS, BASEMENTS WATERPROOFED, RE-
PAIRED CHIMNEYS, FIREPLACES BUILT, REPAIRED by
Homeownerns. Two booklsts wrilen by Mason Eam
$I500000 month $10.00. EMC. PO, Box 54320,
Cincinmati, Ohic 45254

HOME Assembly! Guarantesd Easy Money! Free Details!
Homeworker, Box 520, Danville, NH 03819

RV DWNERS FOR FUN AND PROFIT, Build & self sioring
deck lor your AV, Complate plans $5.00. P.O. Bax 8023,
Kingsporl, TH 37683

HOT NEW PRODUCTS can make you nich| Huge income
opportunity] Call 1-800-223-7852 (at the lona) JE7E185
{Recorded Messaga)

$500 DAILY FROM OLD SHOES! Free Delails: Pinnacles
Resaarch, 3104 E Camelback #123, Phosnix, Arizana B5018

START PROFITABLE homa business without expernisnca.
FREE INFORMATION. ProActive Enterprises, Box B01504,
Santa Clarida, CA 91380-1504.

mmu o 183, %“&
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instructions for profitable businesses you can starl and
operste from your home. Guarantesd. FREE DETAILS
SASE. Berrdel Publishing, P.O. Bon 1253 Depl 7. ML
Warmon, O 43060,

YOUR OWHN BUSINESS AT HOME. Free deisils. Practical,
proven, successful opportunities. Wiite. KENCO, 3030
Worrell, Wilioughty Hills, OH 44084

LIVING PAYCHECK TO PAYCHECK? Start home busknass

1990'S EASIEST home business. Big profits. Very low
investrmant. Free info: Skyline, Bax B3, Falls City, NE 88355

$1000°S WEEKLY CASH| Raal Businesa for Real Peopla.
Guaranised| Murtha, Box 8381, Turnerswvills, M.J. 08012

$1804 MONTHLY! Buyfsell used cara (spars-lime). FREE
detaile. Autonel, 50T Oak Driwe, Frisndswood, TX 77548

5300+ Day. Agents neaded. $300 (refundabie). Carpet
Dactor, Box B89, Amariiia, TX 789148091

HANDY HINT & TIPS Organize your home of bDusiness -
fast sisy shofculs fov brochume $5.00 to: CP_ 485 SUCC
Longues Principal Quebec Canada JAK SE6

EASY $400.00 dally tuming old photos Into exguisite
ksopuakes. Details. Mew Adventures, 1028 Dent, Baytown,
TX Tra

| MAKE $2000¢waek recyciing Pure Gold! Easy business!
Fres Aepon| (worth $25) Call 24 hour message: 1 (B00) 246-
Z323 (K2rnin )

FREE OPPORTUNITY GUIDE Codllaction of Easy Home
Business MAKE 3300 DAY, Success, Box 1633, Grand
Fapkds, b 46501

AMATING PROFITS helping others obtain gowernment

refunds. Work af home. Experience unnecessary. Literature
froe. BTM Publications, S8804-E Hwy 6 #2139, Houston, TK
Troay

NEW Profitable Stan Your Own Business:

EARM 100% commission on every sake. More than 10 mail
onder progrums. Fres detalls. Renaissance Vision, 11888
Suzor Cots, Monireal, Dusbac HIM 212

S500.00 FROM OME SACK CEMENTI FREE Frcture Proall
BRAMCO, Box 1092-M, Hesperia, CA 52345

$100's DAILY! Unique, Eany Automobile Faint Touch Up
Meihod. Detalls. Box 1468, Golden, €O BO401

mnmmwmmmmmu
- A complsle entreprensurs guide $10.05. DABRO
Erl-mlh: 8522, Chariotiesvilles, Vinginia 220068,
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$8.00 sate, PROFIT £7.00. Earn $1.000's “OUICK-EASY™
creating beautiul jesalry from Inexpenaive gold lilked wire.
WHOLESALE sampla including supplies and markoeting
datails, $5.00, (Aefundable). Darr
SE90M, Musa, O T4549,

ped  envelope:
Informative Publications, Box 388-B, Newman Laka, WA
BO0F5-0388

OPPORTUMITY OF A LIFETIME, GUARANTEED. 50 armaz-
ing ways YOU can make a Portuna FRAEE details. Edme
Markating, Box 1632, Hyatsville, MD 20758

mm
5225 DAILY “CHROME PLATING” Auto Parts, Motorcy-
mummm.wmmm.nmm
2M5-A, Waldor, Maryland 20604

~ HOW you can tum trash into cash,

HBGH Profil, Mo Overhead Selling Inlormation. Free indo.
Loron Enterprises, P.0. Box 408, Riverton, WY B2501

OUR Books Mean Succesa. §£2. calakeg Steward, G468
Broasway, Fresport, M1 48325

STEP by siep booklet. Financial security guarantesd. Fros
Dedalls. F.T.3., 524 Wiliow Dr., Utica, NY 13502

100,000 OPPORTUNITY] Guaranteed. Ouatzal Company,
Dept. PW0, Box 537, Walla Walta, WA 99362

CLEANUP| §5,000.00 WEEKEMDIS! Send $5.00 Aoss, Box
1284, Yadkinille, NC 27055

MAKE §509 every weak through our mall onder program.
Guaraniesd! Three free manuals Free detalis
Publishing. 108 E. Main, Richmond. Kentucky 40475

BROADCASTING Carsers! Laarn How. Fres Details! ARF,
P.0. Box 8501, Wichita, KS 67277-0501

ADVERTISE Fres in 550 Magarines. 3500, Dirsclory, Box
11N, Atlants, Geongia 30301

MAKE GOOD MONEY! This system s 80 good, we even
uma i1 Frow info.

POWERFUL INFORMATION FAST AMD SIMPLE| How io
start your very cwn Mail Onder Business. Free information,
Write Mow, Fussell Marketing, 807 Zurmwall Avenua,
Grandvies, MO B4030-1770

FAEE List, Moneymaking Sacrets. Clements, 3784 Forast,
Suite 415, Dallas, TX TEMI

FREE useiul gift with our extensive detalled calalog of
home businesses. §1.00. Sharp Publishing, 2787 Highland
Or.. Carisbad, CA 52008

HOMNG KONG, Tiawan Products Whaolesale, Free informa-
lion. Anderscn, Bax S0394-Ph, Austin, TX TETE

ECONOMICAL Maks durable building plastic sasily. Bays
Laboratory, 2086-2075 Drive, Cedaredge, GO A1413-8628.

ASSEMBLE Products Al Home For informaticn 1-800-482-
1128 Ext BOPML

AMNANCIAL SECURITY! Home businesses bring in cash.
Low risk, littls investment. Free Information. Classic Publica-
tions, 7TBO0B 5'W. Landau, Porfland, OR 67223

EARMN $500.00 n 5 hre. on Sal. We'll show you how! Send
£5.05 (refuncabla) 1o: HAMCO, PO, 135 Townsand, MA
014568

BOLD: Maps locating Precious Melsls. §10.99. Meialiech,
Box 7101, Mewark, DE 197147101

MAKE THOUSAMDS by Buying Jewalry, Cars, Boats,
Homes eic. ... At Gowermment Seized Propesrty Auchions.
Gat Your Maticnal Directory of Government Agencies. Mail
$18.85 to; Sunrise Books. P.O. Box 31627, El Paso, Texas
Team

PROFITABLE Gold Foil Printer. Personalize business
cands, pencils, maiches. Free details. Gold, P.0. Box 24588
(GG}, Tempa, FL 33623

GLASS ETCHING very profitable $4.00. Glasco, At 2 Box
4154, Inola, Dlda. T4038

YOUR FORTUME BY MAIL! Easy_Sirmple. Fast. Now! Free
FAnport. Spaks, Box 528-P4, Cliffside, NC 20024,

SEVEN MOST PROFITABLE homs based businesass on
ien books Rush $14.95 o FYl Publishing, 1506 South
Gabrial Fiver Circla, Sugar Land, Texas 77478

HIGH PAYING JOBS! GET THE EDGE! information Book-
ot $10.00. Rational Publications, Box 7050, Edmonion,
Canada TSE 558

LOTTO broakihrough finds bes! nusmbers. Free infoma-
tion. Perrine, Bax 1721, Auburm, MY, 13021

GET RICH SELLING INFORMATION BY MAIL FREE De-
fnils. Abins Marksfing, Box B048, Station “F", Hamillon,
Ontario, Canada L9C 552

MAILORDER: Start your own profitable business at home.
GUARANTEED. FREE INFORMATION. Michael Enterprises,
Z301-10 Foxhill Dr,, Miamisburg, Ohio 45343

£200 TO $1000 WEEKLY With your pickup truck. Guaran-
tead! Free detalls. Write: Lakewood, 278 5 Beverly Dr.
#OTEE, Bavarly Hills, CA 80212

DETAILNGPOLISHING Business, 553500 Toflon Paint
Sanlarnt, L Products, Training (800 738-3830
19 IT1-1296

STARTING YOUR OWN SUCCESSFUL BUSINESS. FREE
Subscription to Opporiunity Magaring fells how, Write
Opportunity, Depl. BO04FC, P.0. Box 420277, Palm Coast, FL
3420277,

(Coantinassc on next page)
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MOMEYMANING OPPORTUMNITIES
— e e P e e
EARN §1,000's thru bicycle theft prevention snd mcovery
sarvice. TOTALLY NEW] UNLIMITED POTENTIAL. ANYOME
CAN DO IT. A st in every community. Start from homa.
For complete details send §10.00 bo: Bicycle Innovations,
P.0. Box TED, Galesburg, IL 61402

HOW WOULD YOU LIKE TO BE SUCCESSFUL 1N A 80-
BILLION-DOLLAR YEARLY INDUSTRY! Laarn ALL the ss-
crats and OQUARANTEED keys 1o success Write: D.C.
Publishing, 217 Morth Lincoin Ave., Suite 1041, Starling, WA
21mo

200 DALY USING YOUR PICKLUPI Earn $55 Oparais
from home. Good times . .. Bad Times .. . Part ar full time
Ba | income. NOT “gel reh guick”
scheme Bagin immediately. No nonsensa practical busi-
ness report. Only $10.00 postpald. “COUNTRY BOYS", P.O.
Bax 580, Wyoming. Al CEE6-0560. "BELIEVE M

HOW TO start profitable businesses &t home. Froe details
Sunsat Publications, 3838 W, Eva. Phosnix, Arizona BS0S1

FREE MONMEY] §300,000,000 Giveaway. Grants. Neves
Repay. Details $1.00. (Refundable). Jakia, Box 3066-PM40,
Sarminole, Flonds 34542

BORROW $500-5100,000 98% eligible. Froe application
Global, 2441 Herfshire Ad., Greensbons, MG 27408

BOAROW 5500 - 340,000 on Signature! 3T% Eligitie!
Any Purposel Fres Applecation: United, Box TEITM, Long
Baach, CA BOBOT

DEAL DIRECTLY: Ouwick ure Loans, Credit Cards
Issped Mationwide! Dominion, Box 35652-FM, Richmond,
VA 23735

MOMEY Problems? Free Book describes Loans, Cash,
Governmen! Granks, other benefiz, available 1o individuais.
Wirite: Assoctaiss-AX, Box S008, Baldwin, Mew York 11510
008

VESA! MASTERCARD! Despile Pasi Credit Experancel

"Majority of Applicants Approved|” Apply Toll-Frea: 1-800-
BEA-8851, Extension 18. issuar Mew Era Bank, Somersat, NJ

BORROW $500-840,0001 *Cvarnight * On Signature. Keep
indafinisely] Action, Boo 5409-4, Diasmond Bar, CA B1T6S

FORTUNE BLBLDMNG. Become wealthy. Dieclory tells
e, From Detalls. Springtres Publications, PO, Box 24666,
Temps, AZ BE2EG-41560

MILLIOMAIRE Maidorder Expart Reveals Money-Making
Secreis. Free, exciling hour casseiie: Mel Powers. No
Hollywood, Califormia 51608,

CASH GRANTS AVMLABLE from foundations! Mever
Repayl 401 scurces'spplication  instructions—83.00,
Fundsasrch, Bax 19107-AF, Washingion, DC 20036

BORRADW £50.000 “ovarnighl.” Ary purposs. Koap indefi-
nitely! Frea Raport! Success, Box 19738-AP, Indianapolis, IN
45219

BORAOW 5100 - §100,000! Fast! Confidentiall Glendals,
Box 260279, Plann, TX 75026 1-800-955-0081

Capital, Box 561350-PM, Chariotte, NG 28256

MINOXIDIL. Grows Hair 4 montha, Box 1213-C, Makali
1299, Philippines.

OF INTEREST TO ALL

FREE PAIVACY CATALOG. Cash income opporunities
Hiding asssis. Secret loana. Mew identity. Eden, Box 8410
PC. Fountain Valley. CA 82728,

FREE Promational Albums, Concert Tickets, Sterecs, slc.
Intormation; Bamy Publications, 477 8@nd Strest. Brookiyn,
NY 11208

FULL INCOME TAX REFUND EVERY YEARI! IRS BOOK,
FORM; SHOWS HOURLY/SALARIED HOW TO LEGALLY
FILEN! $31.50 Stuart, 1137 M. “H", Suite 102, Lompoc, CA
ek

SAVE thousands on your morigage! Full details showing
how and how much. Send §5 to: Crastline, Box 2118X
Mission Viejo, CA 52630

EASY $750 by naxt vsskond and every weekend after. For
pooklel send $5.95 to: Killough, 806 Dougharty, Wichita, KS
Grang

GOVERNMENT SURPLLUS
GOVERMMENT SURPLUS FROM 81 Uncle Sam has 1
biflion $% in surplus goods to sall or give away. Purchass
directly from govt thru US mail. Boats, cars, planss,
slectronics, outdoor supplies, etc. For Buyer's Guide call 1-
B00-223-4100 mxt, 541

DR AMAID SEITURES! Buy dirt cheap. Cars, houses,
boats, computers, fumiture. Write: Seirures. Box 43084,
West Covina, CA 91781,

ors ... Slereos . . thousands more! BUY DIRECT FROM
GOVERNMENT! “'Maticnwide Directory ' —3$3.00. Disposal,
Box 19107-AP, Washingbon, DC 20036

JEEPE - 4xds - Boats - Thousands fems, Surplus and
Drug Saeizures, incredible low prices, direct from Govern-
mani. Governmen! Direclory and Surpius Catalog $3.00.
Acma Surplus, Box 4418-PM, Fort Laugerdale, FL 33338

BORROW BY MAIL Get S500-575.000 Quickly. Meary
Everyona Qualifies! Send for Free Application. MUP indusiry,
Box 531, Bron, NY 10461-0531

BOAROW AMY AMOUNT! Gel Visa/MasterCard! nstant
reply. Sunrise. Bax 423, Bathpags, NY 11714-0042 / {516)
340-18489,
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FEDERAL Loans For Small Business Mow Awvadl, (BO0J727-
0752 for details.

GURCK, Cash Signature Loans. Application Fushed ADJ,
Box 60, Savage, MD 20763

CASH HOT LINE. §500-$50,000. Refused Elsewhare? Poor
credit? 8% Elgible! Fast approval, Call immadiately! (713
B21-2204

DEETET BILLS? BAD CREDITT Mo problem] Wae'll halp
now. Applications accepied 1o $50,000. Mol a loan company.
Fres application call (205) 7T8-1400 or write: TCAC, dept,
PM, 400 Century Park South #117, Birmingham, Alabama

GET AMY LOAN fasteri Fres information WS, 24
Canterbury, Rocioviile Centre, NY 11570

PAYCHECK STRETCHERI Buageting tips that work for
us. $4.00 Budget. POB 37092, Tallshasses, FL 22315

MOMEY AVAILABLE! 181 and 2nd Morgapes, Businass
and Personal Loans, Cret Cards, Grants. Regarndess Of
Past Cradil History. Check Us Out With The Batter Business
Buraau, Lancaster, PA We Wanl Your Business. 717-531-
1025, Ext. 108

UNSECURED Personal Loans To $50,000/Business Loans
Owar §100,000.00 (301) J65-837T8.

FMANCIAL SECURITY Learn secrets ol iinancial indepen-
dence, Send $5.75 to; BAR Enterprises. P.O. Box 79,
Stephens City, VA 22855-007%. Refund if not satisfied.

HUGE SAVINGS Eliminate Dealer Markups. Free Trial,
Batteriss Wholssake. Terms Armanged. Call Toll Frea 1-800-
A2F1212. Or Write: Lioyds-PMC. Rockiord, IL 81130

FREE HEARING AID CATALDG- Save 2 by maill Write:
“Moneylavers”, 9530FM-4 Langdon, Sepubveda, Calitornis
91343,

FREE Hoaring Aid Catalog. AN Modals. Huge savinga| No
salesman will call. Rhodes, Dept 31, Brookpor, IL 62610, 1-

BO0-468-3100,
mmn#_mmnnmwﬁ
can cerainly hay SCTBENg: PrOcess shown SCENCE L OHEMISTRY
costs $50.00 Wwﬂ“ﬁw“ a
inserion payable in advance. your ad check of “EXPERIMENTEA™ LABORATORY CHEMICALS -
maoney order 1o: Populas Mechanica Clasaified, 234 W. 5710 | ) secwWARE $200. Established 1953
Bireet, New York, NY 10018 HAGENOW LABORATORIES, 1302  Washington,

MANITOWOC, WISCONSIN 54220

PERSONAL
TRAVEL AND RESORTS

FAMILY COAT OF ARMS $4.05 sach ongingd An. Simae-
CAPM, P O. Box 15628, 51 Louts, MO 83114

COLLEGE DEGREES, High School Diplomas. Authantic
loaking nowelty. Fres Calalog. Dept. PM-117, Mational
Certificate, 210 Sih Avanus, New York, 10010 (718) TRE-5803
{24 Hours).

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
29656, San Anonia, TX TE229

SECURAITY, Conlidantially, Diebnils: Consurmer
‘Warahouse. B333 Pacific #508, Stockion, GA B5207

Houston, TX 77018

SEABRDOK AND KIAWAH ISLAMDS PLUS BOHICKET
MARINA 5.C. Thess |sland pearls awalt your discovery of an
idyllic vacation paradiss consisting of & goif courses, 48
leninis courts, marina, stablas and 13 mikes of bsach. For fres
brchurs call 1-B00-245-0005, lals Resort Reninis no., 3680
Bohicket Ad., Suite 4B, Johns islend, 5.C. 20455

FREEDOM Confidential, sconomacal privacy sinca 1979,
Box 40554, Washington, DC 20018

INFORMATION On anything. Ferguson Ressarch
Specisiists, 50-15 Woodside, Woodside, New York 11377

COFFEE SAVER Unique copper diss on bréwer warming
plate exiends freshness lor hours Fresh pot. 52 00 freighi
prepaid. J&M Enterprises. 30 N. Garden Ave., Bensanvilie, IL
G006

BRASS - Copper - Nickel Siver Wire - Gauges 12 1o 40 -
Norferrous Metals Company - (203} T53-0164

STAY HEALTHY, provent llinesa. Sall teating kits, whats
availabla, where 1o find home diagnostic health monitoring
suppdies. §7, includes PAH. Dedphi Resources, Box 28233P,
Richmdnd, VA 21208

MASSAGE lounger with tapping. rolling, kneading func-
tions only §1.196,00 brochun (301) S26-2832

GOLD, Sikver, Platinum, Mercury, Tantalum, Samples
Evaluated Free. Ore Assaying Sarvice. Call Wholasaks Tarmi-
nal Todl Froe: 1-800-832:-1010

BUYING Tungssn Carbide, Precious Meials B00-321-6014
Ohio 216-531-8333 Collect.

FOUNTAIN Pens Waned. Bob Johnson, Box 584, West
Chester, Ohio 45065

HAVE A UMIQUE PRODUCTT Adwertise in our Octobar
1860, Attractive “UNIQUE ITEMS™ Catalogue. Call 1-813-
BB5-4205 for brochure of P.0O. Box B4, Largo, Florida 34640,

STOR SMONING SATISFACTION GUARANTEED $8.895.
KAR, REGISTERED PHARMACIST, 1111 SOUTH
WOODWARD, BUIME 111 ROYAL DAK, MICH 48087

STOP SMONING FOREVER! Save Monay, Live Haalihiar!
Fush $4.85 Spectrum Enterprises, PO. Box 1428-A54,
Waterbury, CT DET21-1428

CONYVEMIENT DEMTAL CARE. Mew unique Refillable
TRAVELERS Toothbrush s now svailable. Asvolutionary
breakihrough, FREE Dedails. Onsight Enterprises, &80
FRamsan Ave., Brooklyn, NY 11236

RELEEVE BACK PAIM with sxsrciser you bulld, guarsn-
tead fastiefioctive. Bluaprints §5.50 send solf addressed
ﬁmw.mw—\ﬁnﬂmm.m
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DEADLINE FOR ADS: Copy and payment mus! be mwwmmuummmunmn
which the ad is 1o appear, See Head of Classified Saction, “"mmm
HOW TO COUNT WORDS: Mame and address must be included in counting the number of words in your ad. Each inl-
fial or number used counts as 1 word: J.J. Smith, 224 West 5Tth Streel, Mew ‘ork, Mew York 10018: 8 WORDS. “wm#m%
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DRINKING WATER PURFIERS “FABULOUS FREMCH CUISINE™ 24 FREE CATALDG! GREAT PRICES! FAST SERVICE!

recipes, bookiat,
$5.00 U5, P.0. Box 1623, Shawinigan, P.O,, Canada, GIN-
WG

GRANNYS delscious sasy 1o maka T-Layer cookia recipe
£100. 4 Bonus recipes §2 00—Strests. Box 158, Cottage
Hills, IL B2018

SMOOTH, Satefying homemade mocha coffes for pen-
nies @ cup. Send SASE + §2.00 to: Jart, 2444 Bay Meadows
Circlo, Pleasanion, CA B4588

ORIGIMAL RECIPES never before published. 12 party
sacrels from "My Kitlchen™. Send §5.00 lo: My Kitchen, Sulis
136, 4807 Texas Bivd, Texarkana, TX 75503

PEANMUT BUTTER FUDGE. Remamber thal ssnsationsl
Easbn? Mow ki il yoursal! - afytimel For recipe send $3.00
and SASE 10: T. Allen, Box 791, Glenwood, IL 60425,

pe: SASE, $5.00: Wills, Depl. #5A, Box 357, Goldenrod, FL
TIE-05

LEARN Important Inho. About Growing Healthy House
Planis. $4: GFC Ernterprises, P.O. Box 420, Coopersburg, PA
180038

ITALLAN MADE EASY 5 delicious Aecipes §2.00 SASE
Box 382 Hillsdale, M.J. 07842

CAPE COD RECIPES - 54.00 LSASE-KWA_ 8 Alden 5t
Provincetown, MA 02657

MEATLESS Main dishes Sand $3.00 and SASE. P.0. Box
E21604, Littieson, Colo, BO162-1604

“BACOMN Slica” Oid Fashlon Coconul Candy Four Big
Bars $2.00. Candy, 5315 Hwy, 80, Paducah, Ky, 42001

GREAT CHIL! RECIPE - 8300 JAL PO Box 388
Emerson, GA 0137

PROYEN recipes chill, slaw, polatn salad ste. SASE $5.00.
Rolend Uikich, Dept. A, AL 3, Daelphos, Ohio 45813
ITALIAN FANTASIES BY: TASTES OF MARIA. Bachelor

proven delights. npress ary guest. Send §4.85. JAM. P.O.
Box 61403, Phosnin, AZ BS082-1403

GENUINE PENNSYLVAMLA, DUTCH COOKIE RECIPES
B5.00. Janis, P.0. Box 218, ‘Whitehall, Penna. 18052

FANTA SEASOMING, Mix your own. Instructions,
£1.65. Fajita-3, ALY, Box 1434, Washburn, MO B5772

JAR Mounts Under Cabinet S8, Opener, AL 3, Box
202, Sylmcaugn, Al 35150

DELICHOUS barbecus and salad dressing $2.,00 one, £3.00
both SASE. KAREN'S KITCHEN, Box 1081, LaSalle, IL 51301

WINEMANKING, BEERMANING, ETC.

BEERMAKERS OMLYl FREE
Willism's, Bom 216500, San Leandro, CA 84577

BEER, WIME male your own. Free catalog, quality sup-
plies, excellent fast service. Boer & Wine Hobby, 160 New
Boston Streat, Wobwm, Mass. 01801, 1-800-523-5423

WINEMAKERS - BEERMAMERS - Fres (Bustraied Calalog
- Fast Sarvice - Lange Salection - Visa™Mastercard - (816) 254-
0242 - Kraus, Box TES0-L, Independence, Missown 84051

SEBASTIAN BREWERS SUPPLY. 1-800-TH0-SUDS,

FREE BEERMANING BOOK - Catalog. Finest Equipmant,
Ingredients, Fast Sarvicel 190294277, SP1, Box T84-P,
Chapal Hill, NC 27514

FREE beer'wine caimlog! Crossfie, Box 5300,
Somaerwville, CT 06072

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOO OF SUPPLIES. SEMPLEX. BOX 114T8R,
MIMMEAPOLIS, BMINNESOTA 55411

BEERMANERE-Winomakers Free Catalog. Fast Ssrvice
Frea Recipes. Callar-M, Box 31525, Sesttle, WA G313 B00-
J42-18T1.

BUILD your own portable still. Woody's, 1213 Bicknall,
Louigville, KY 40215

1 BARREL HOMEBREWIMNG systermn. Delnlls: Includes
Recipes $6.00 Brewcraf, POB 44137-A, Columbus, OH
43204

HOME BEERMANING, BEAR PAW'S COMPLETE MICRO
BREWERY, ALL NATURAL S44.55 1-800-127-3955

DANDELION WINE!! Unique recipall $3.00. Davies, Bax
145-PH, Lake Mills, W1 53551

BALLOOM WINE innowative, Exciting Fecips, Great Gift
Idan Gend 5200 and SASE Panther Pilsner, P.O, Box
202615, Paimdale, Callf 93580

BURGLAR-PROOF Your Homa. information How-To
§3.00. Athana-Marke, Box 2814-PM, Medicine Hat, Alberia,
Canada T1A BGA

WIRELESS Sacunty Syatema. Telephons MMALERS. Pro-
fessional features. Essy instailation. VisaMastercand
Hachen Security CALL 1-500-860-0483

FREE Alarm Whotesale Cailmiog .. . Professional Equip-
meni . . . Make Big Bucks . . . National Monitoring Available
- AT 180,
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728 SELF CLEANING SWIMMING PODL

Alaglass Pools Inc. introduces their litatime resin
Cleanflo swimming pool. This affordable salf cleaning
pool measures 12°x 24’ with a level depth of 4%'. It
can be installed in lass than one day, in ground or
above ground, luxurious deck options. Free

T29 CUSTOM BICYCLES & ACCESSORIES
Excel-Sports International 16-page catalog features
imported bicycle frames, components, custom buikt
whesglsets, tires, ATE bicycles, tools, computers, hel-
mets, clothing, accessories, and much more. All a1
great values. Free

730 COMPLETE POWER TOOL LINE

Skil Corporation presents their B5-page full color,
complete line, power tool catalog. Features cordless
screwdrivers, drills and the cordiess Skilwrench.
Corded products include circular saws, drills, dry-wall
drivers, sanders, hammer drills, jig-saws, and mare.
Product accessories are also shown. 51.00

731 EXPERIENCE THE ULTIMATE THRILL!

Fly in your own SCAT HOVERCRAFT. Three maodels to
choose from. All seasons, all terrain speeds up to 45
mph. Full color brochure offers phatos and specs. Free

732 GUIDE TO INSULATION

“ A Homeowner's Guide To Insulation And Energy Sav-
ings'’, 32-page cofor booklet gives instructions on
where and how to insulate in an existing home, in a re-
madeling project, and in 4 new home construction.
Also explaing governmant insulation recommenda-
tians. From Owens-Corning Fiberglas Corp. Free

733 NEW HIEH TECH KNIFE SHARPENER . . .

Sharpens the entire length of kitchen knives, pocket
knives, fillet knives, and most hunting knives. The
Chef's Choice® Professional Model #110 in a three
stage sharpener utilizing diamonds as the abrasive and
magnets that hold the blade at the precise sharpening

T34 AMAZING ULTRA-LIGHTWEIGHT OUTBOARDS
Uniguwe cutboards weigh 52% less than every other
outhoard in similar HP sizes. The new line of Cruise 'n
Carry small HP outboards are the lightest motors avail-
able today and are priced up to hundreds of dollars
less. Free Brochure

735 FREE LIGHTER

Yours for participating in an important new national
study seeking smoker's thoughts, feelings. Confiden-
tal questionnaire and lighter, Free

736 FOLDING TV TRAYS

Plans to make these trays are easy to work with. Thess
trays fold up for storage in their own handy rack when
mot in use, and realiy fill the need for extra table space
:I%férw need it the most. From Popular Mechanics.

T37 DUTDDOR POWER
Homelite® offers its 55-page , Evarything You
Meed To Get The Job Done Right. Over 100 cutdoor

power products, from walk and riding mowers to
blowers, line trimmers, tillers, chain 5aws, pumps,
generators, pressure washers, space heaters and
snow throwers. Free

738 REALLY USEFUL BODKS

Government Data Publications’ catalog Incudes many
informative books and publications including the “En-
cyclopedia of U.S. Government Benefits”", and ''De-
velopments™ - which includes the latest in technology,
research and development. Free

739 PERSONAL WATER POWER
Bombardier introduces the 1990 Sea-Doo Personal

740 HOUSEHOLD GUIDE

"‘Helpful Hints on Removal and Prevention of Rust " of-
fers solutions to problems associated with rust and
comosion. Also includes helpful hints for the best re-
sults when working with rust treatment products.
From Loctite Corp. Free

T41 TREAT YOUR DECK

Two brochures from Wolman® Deck Care Products -
“Treat your deck to a konger life”" and "' Treat your deck
to the rich warmth of natural wood'* - show how to re-
store and protect pressure-treated and natural wood
from the harmful eftect of water. Free

742 POPULAR MECHANIGS HOME HOW-T0 BOOK

If you're wondering about any of these do-it-yoursel
problems . . . hanging wallpaper, tiling a wall, mixing
plaster, working with glass or remodeling, repairs or
construction, then this book is for you! Easy-to-follow,
step-by-step instructions with aver 3,000 llustrations
and photographs. Only $29.85.

T43 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces 3
new products-Liguid Glass Pre-Cleaner, Connois-
seur's Choice Cleaner with Mink Qil, and Wash Con-
centrate-to complete its line of high tech appearance
chemicals for automative, marine, aircraft, and house-
hold uses. 8-page color brochure, sample pack kit,
and ordering information. $1.00

T44 INFORMATION FOR THE DIVORCED
Membership information and sample newskettar from
national oranization, Attorney and local group refer-
rals, literature on finances. Law citations, top writers,
commensense on all gender issues, Timely! Perfect as
a gift for a friend. $3.00

T45 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
tails on beautitying and protecting new wood, plus ras-
toration techniques for old wood. Many wood projects

L-hill directly. Your order will be on its way to you within 90 days.
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angle. Color brochure, sharpening booklet and where | Watercraft, with Semi-V hull design, seats two people. | are outlined step-by-step, with over 50 photographs
to buy, from Edgecraft. Free 12-page color brochure gives details and specs. Free plus color charts from Minwax Co. Fres
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.




