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1 were dying to run errands for your mom, either. What was it that stoked your fires? Something sporty?
en. And the new Chevy S-Series is definitely now. It’s the first line of pickups designed from
a sports car, with enough room to enjoy the trip. The engine is pure power.

rything else history. Climb into any of the new S-Series and put your driver’s license to good use.



1994 Chevy S-Series.
30 New From The Inside Out,

Ervlhing Eise Is History.|

Remember when driving was more important to you than breathing? It wasn't because you

Something with muscle? Probably wasn't a pickup. But that was ti
the inside out to rekindle those old feelings. The cockpit would be more at home in

And wrapped around it is one tough truck that will make eve






The New
Chevy S-Series

LIKE A ROCK

==

IHIIHIH AT

YSHY-NT4-U7BF




DonTJusr Pay Your
GREDIT GARD BALANCE.,
LETIT Pay You

Your credit card balance is money
you've already spent. But that doesn't
mean you can't spend it again.

All you have to do is transfer your
existing balance to a GM MasterCard"
account. Just like that, you'll earn back
5% of it, to be used toward the pur-
chase or lease of a new GM car or
truck. Thats something no other auto-
motive credit card does.

Of course, thats not the only way
to earn with The GM Card™ In fact,
every time you use it, you'll earn

CHEVROLET - PONTIAC

*OLDSMOBILE

“[(fer o5 receemabie 35 dscount on néw GW car or treck. Up to $500 annually, or masdmuen of $3500 over 7 years

5% on all your purchases. Use The
GM Card at any GM Card Partner,
and you'll earn an additional 5%-
for a total of up to 10% in earnings.*
The GM Card is the only automo-

THE GM GARD
TODAY'S FINANCIAL

tive credit card that doesn't charge an
annual fee. And there$ no limit to
how much you can earn in Partner
bonuses.

Use The GM Card and you can be
sure you'll be getting the most out of
your credit card balance.

Don't use it, and your credit card
will continue to cost you a lot more
than you think. '

TO APPLY, CALL 1-800-8GM-CARD
(846-2273)

*GMGC TRUCK

May be comiinid with oiher GM offers.

Subject to GA Card Aebate Program Rules. Cash advance firance charges apply o bakance transfers. No lime on Partner 5% bonus during 7 year period.
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27 Project Workahaulic: Part One

We transform a Buick Roadmaster Estate Wagon
into a wagon that hauls—and hauls,
53 Owmers Report: Mercury Villager/Nissan Quest
Owners love these carlike minivans.
101 Car Care
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120 Movies Sly Stallone’s newest action flick,
“Demolition Man,” features 16 GM concept cars.
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Improved optics give binoculars a sharper focus
and a brighter image—even at night.
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expands its use in peacetime.
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128 Road Music Car manifacturers offer more
horsepower in factony sound systems

DEPARTMENTS
& _Editor’s Notes 16 Time Machine
10 Letters 150 Coming Next Month

POPULAR MECHANICS ®» NOVEMBER 15593

PM cover illustration by Attila Hefja

Downloaded and transformed by the Michael, UB3ABZ i



INZOIL ) Protection.
Fiw Quality e

Ever since America learned to drive.™

GUMOUT

Solutions to Engine Problems.”

PRESENT

THE NATIONAL
AUTO QUIZ

1. The car shown here is the:

A) Hyundai HCD-II. B) Ford Ghia Focus. C) GM UI-
tralite. D) Pontiac ProtoSport 4.

2. The most expensive 1994 production car is
made by:

A) Rolls-Royce. B) Bugatti. C) Aston Martin. D)
Lamborghini.

3. What is the recommended drain interval for syn-
thetic motor oil?

A) Every 3,000 miles. B) Every 10,000 miles. C)
Every 25,000 miles. D) The same interval as rec-
ommended in your owner's manual for convention-
al oil.

4. The first race at the Indianapolis Motor Speed-
way in its inaugural year (1909) was won by what
make automobile?

A) Marmon. B) Stutz. C) Buick. D) Ford.

WIN A FREE VIDEO

Send us your auto-related questions. If we use one
of them in a future quiz, we'll send you a free car
care video. In case of duplicate questions, the one
with the earliest postmark will win.

Send your entries to:
Mational Auto Quiz
PoruLar MECHANICS
224 W, 57th St.

MNew York, NY 10019

5. The purpose of steel struts cast into an alu-
minum piston is to:

A) Provide increased strength. B) Provide in-
creased weight at the piston crown for added sta-
bility. C) Provide increased heat transfer from the
piston head to the piston pin. D) Control thermal
expansion.

6. What was the average price for a new car in
19407

A) $750. B) $1,400. C) $2,000 D) $3,000

7.What company manufactured the first mass pro-
duced V8 engine?

A) Cadillac. B) Chevrolet. C) Ford. D) Hupmobile.

B. Engine overheating can be caused by which of
the following conditions:

A) Low engine oil level. B) incorrect ignition timing.
C) Broken fan belt. D) All of the above.

9. America's first "official” auto race took place in
Chicago, on Thanksgiving Day,1895. J. Frank
Duryea was declared the winner. What was his av-

erage speed?
A) 5.05 MPH. B) 23.62 MPH. C) 34.11 MPH. D)
48.01 MPH,

10. What car was introduced at the 1964 World's
Fair in New York?

A) Buick Skylark. B) Ford Mustang. C) Pontiac
GTO. D) Chrysler Turbine.
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Performax Facts:
|
A pew synthetic motor oil from Pennzoil with exclusive
star molecules  Works like liquid ball
hearings  Fights against failure at
friction maxout  Protects against
wear  Protects engine parts at
ignition  Hangs tough in extreme
driving conditions ~ Flows in severe
! cold  Keeps its cool in extreme heat
Star Molecules Drain interval protection to the max.

Another quality Pennzoil” product.

P :

123 - Protects

MOTOR Ol

Advanced
Mator 0il Techiology

Max.
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EDITOR'S

NOTES

® That's a U.S. Navy attack sub pok-
ing its head up through the polar ice in
the photo to the right. And standing on
the ice is our own Abe Dane, Science/
Technology Editor. The scene is some-
where north of the Aretic Cirele (actu-
al location elassified), and the sub has
just transported Dane via a secret
under-ice passageway to lee Station X,
a classified, super-secret base where
our armed forces train for arectie
warfare. If all this sounds fantastic,

LaF

MEhancs

like something from a Hollywood L
movie, hey, what ean I tell you? It's all &
real and it all exists, as you'll see from z
Dane’s ineredible article beginning on E
page 30. ... The article is the last o
piece you'll see in these pages from s
Abe Dane, at least for a while. He 5|

recently accepted one of only eight Abe Dane and a U.S. Navy attack sub north
Knight Seience Journalism Fellow- of the Arctic Circle.

ships at the Massachusetts Institute of

Tﬂnhnﬁ]ufg

Dane wil

So rather than writing great articles for POPULAR MECHANICS,
spend the next nine months talking to MIT scientists and engi-
neers, attending classes at Harvard University
and pursuing independent research in the labs
and libraries of MIT, one of the world's great
academic institutions. The objective of the pro-
gram is to develop the talents of journalists
who have shown unusual potential in explaining
science and technology to the genem]p publie.
We think Abe has a great head start along
those lines. ... If you think Abe Dane has
traveled to exotic places in journalistie pur-
suit of a story, how about Boating/Outdoors
Editor Joe Skorupa? He recently traveled to
- B;lurneu to hémk u %vithhr.he ﬁl.lmericanh;eamgn
this year's Camel Trophy rally—perhaps the
J:“'“T"P’ Iright] “"E the  toughest off-road competitive event in the

rophy winners in Bomeo. .r[d. 1 don't want to give away the whole
story, which begins on page 40, but I will tell you that the Americans won.
Way to go, guys! ... Every time I vow never to do another projeect car,
someone comes up with a great idea for one and hooks me. This time, we're
turning a good Buick Roadmaster Estate Wagon into a great wagon that
hauls—antF hauls. We're calling it Project Workahaulie. Our basie premise is
to add more power and better handling to make towing an effortless proposi-
tion. If we also make everyday trips more enjoyable too, so much the better. We
start this month, on page 27, and we'll follow up when the project is complete.
.+ - This year, our annual Woodworking Guide is devoted entirely to
making your completed furniture project look even more beautiful through
professional-quality finishing. This is the final step in any project—the one
that separates a utilitarian piece of furniture from a dazzling showpiece that
you're proud to display. Here's all you need to know to dazzle 'em every time.

next time. E

Joe Oldham

:}q-:

Editor-In-Chief Joe QOldham

Editor Frank E:aml

Contributing Editor  Stephen A. Booth

Art Department
Graphics Director Bryan Canniff
Sr. Assoc. Art Director Alan Andresen
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Statistics indicate the airbag effectively helps
to save lives, That’s why every 1994 Nissan

Altima® is equipped with two. Standard.

The steering column,
like the ones found
omi the Mercedes, BMW
and Lexus, is de-

signed to absorb max-

imm impract energy.

Steel side-door guard beams, utilizing

a pipe-style design, mcrease infrusion
resistance. In other words, there’s a bet-

ter chance the cabin will stay a cabin,

Not all anti-lock braking
systems are created equal.

Some rely on two sensors.

Some, three. The optional
ABS on the Allima® has

Jouer, one for each wheel.

It's a $14,000 car in a showroom,

Unlike any other sedan

in ils class, the Altima fea-
tures Super Toe Control”™
to help you avoid accidents.

As cornering forves increase,

rear wheels turn in pro-
Jportion, resulting i remark-

able manewverability.

MNivan Malor f:ru;ﬁurruhrlrl LS A, Sivexrt I"rft'l_r'.lllﬂ r!l'rjlﬂ'_'|.1. el .flllfﬁ HtrterH‘. And J‘jh‘:v m'rur!_'n wear tiere seal el N I.'im’_lﬂ'u the Niveanm Altima XE socludi rq_g‘ fiaxes,




Passenger frrodection is provided by our Intelligent

Body Assembly System and its 51 robots responsible

for the DURASTEEL” unibody construction.
New three-point
Nissan Altima XE active seal belfs with
adfustable showlder
belt anchors provide
greater comfort and
convendence withou!

sacrificing safety.

We conducted the equivalent of dose

to 15,183 man years of cvash testing
but a $45,000 car in an accident. on the Cray’ XMP/I2 comuter to de-
termine the structural design of the
energy-absorbing crumple zones.
Besides having many of the same luxury features, the

$14,000* Nissan Altima and the typical 345,000 sedan

share many of the same safety features. Of course, the -
Altima doesn’t have a fancy hood ernament. Bul what kind @
of protection do you suppose is offered by a hood ornament? It’s time to expect
For mare information, call F800-NISSAN-3 exi 455, maore from a car™

title, ficemse, destination charges and aptions. XE model shown with optional alloy wheels and audio system, Cray 05 a registerad trademark of Cray Research, Ine,




What a relief to read arti-
cles such as “Owners Re-
port: Ford Taurus.” Quali-
ty issues such as fit and
finish and reliability finally
have been addressed. After
waiting 20 yvears for Amer-
iean automakers to get it
right, I now plan to re-
sponid gosltwely with my
pocketbook when 1 pur-
chase my next automobile,
American cars are back,
Japan. Get uged to it.
JOSEFH M. FERRANT
SAN JOSE, CA

Un-American?
The letters regarding PM's
“anti-American bias” were
extremely unfair. [ am a
PM subscriber primarily
because it's one of the most
neutral magazines I have
ever read. Keep up the
good worle
RICHARD 126
READER BULLETIN BOARD

Build A Better Bill
In September’s Letters
column, you agreed with
Ed Gonfindini’s assertion
that readers should fight
against the Clunker Bill.
Let's not just fight this
ossibly useful legislation,
et's think of how to re-
shape it and make it better.
If we eraft a good bill and

Letters are subject fo editing for
length, stvle and formai.

LETTERS

Amerlca S BESt Seller

take clunkers off the road,
we will have:
® More, not fewer, recycled
parts for true restorations.
® Lower parts prices and a
restoration industry.
® Less air pollution in ur-
ban centers where older
cars now dominate.
® Better sales of U.S8. au-
tos, which means more jobs.
® Protection of lower-in-
come persons by a state
tax on registrations of pre-
1974 non-restored light ve-
hicles, plowing this money
into mass transit.,

I hope your readers will
weigh in on the Clunker
Bill, but in a fashion to get
the real junk off the road.
This could lessen pollution,
create jobs and better serve
lower- and fixed-income
persons than the way things
are now. BION D. HOWARD

UFFPER MARLBORO, MD

More Great Trains
I enjoyved the article “Great
Trains, Great Rides,” but
you should have included
the Great Smoky Moun-
tains Railway. It runs
through North Carolina
from Dillsboro to Bryson
City and from Bryson City
to Murphy.

ROBERTV. 5UGGS

GHREENSBORO, NC

Far more information,
write Great Smoky Moun-
toing Railway, P.0O. Box
3897, Dillsboro, NC 28725,

I appreciate your recent
effort in telling the story of
America's railroad revival,
but you failed to mention
the nation's historic steam
railroad museum and an
excursion known as Steam-
town National Historie Site,
loeated in Scranton, Penn-
aylvania. Although the site
is still under construction
and will not officially open
until the spring of 1995, the

railyard, roundhouse areas
and excursion runs are
open to the general publie

on & year-round basis.
ROBERT J, DAVIS
DUNMORE, PA

Far more information,
write Superintendent,
Steamiown National His-
toric Site, 150 8. Wash-
ington Ave., Seranton, PA
18503; (717) 961-2033.

You excluded the Skunk
Train that operates be-
tween Fort Bragg, Cali-
fornia, on State Route 1, to
Willits, on Highway 101.
It's a beautiful 40-mile
train ride through redwood
groves going from an ele-
vation of 80 ft. to 1365 ft.
DALE F. DOWIS
HUNTINGTON BEACH, CA

For more information,
write Skunk Train, P.O.
Box 907A, Fort Bragg, CA
95437; (707) 964-6371,

You missed two very im-
portant railroads—the East
Broad Top Railroad in
Orbigonia, Pennsylvania,
and the Cumbres & Toltec
Seenie Railroad in Chama,
New Mexico, and Antonito,
Colorado. The East Broad
Top is the only narrow-
gauge railroad in the East-
ern United States still op-
erating at its original site,
The Cumbres & Toltee is
Ameriea's longest and high-
est narrow-gauge steam
railroad. It operates on 64
miles of track and is one of
the most scenie railroads in
operation.
JIM CASSATT JR.
HUMMELETOWN, PA

For more information,
write either the Antonito
Depot, P.O. Box 668, An-
tonito, CO 81120; (718)
376-5483, or the Chama
Depot, P.O. Box 788,
Chama, NM 87520, E'Eﬂﬁ.l'
756-2151.

Reader Pruject Of The Month

| wanted to build an outside toy for my son to play
on. While looking at other plans, | recalled a toy sail-
boat that was in my grandpa’s copy of PM (August
1963). The backyard sloop was easy to make and |
used pressure-treated lumber so it will last a long
time. Since C.J. is only 2 years old, I'm waiting to put
up the rope ladders. This, however, has not stopped
him from enjoying the boat.

MICHAEL L GRAVOIS
BIAMINGHAM, AL

]

POPULAR MECHANICS & NOVEMBER 1993



J ’. 1 - Rogaine® Topical Solution (minoxidil 2%) works
hn in part by prolonging the growth of hair, which grows in
O S Osmg eveles. With more hairs growing longer and thicker at the
L] & same time, you may see improved scalp coverage.
Dermatologists condueted 12-month clinical tests,
hls ha_lr. After 4 months, 26% of patients using Rogaine reported
moderate to dense hair regrowth, compared with 11% of

® ® @ 2 _ ; il
@ those using a placebo (a similar solution without minoxidil—
S m.l.SSlOn ® the active ingredient in Rogaine). After 1 yvear, 48% of the

men who continued using Rogaine in the study rated their

. regrowth as moderate to dense. Thirty-six percent reported
ge l ac ° minimal regrowth. The rest (16% ) had no regrowth.

Side effects were minimal: 74% of those who used

I fogaine had itehing of the sealp, Rogaine should only be
ASAP applied to a normal, healthy scalp (not sunbumed or irritated).
9 Studies indicate that af least 4 months of heice-daily
BU‘t' hU‘U‘ treadmet with Rogaine are usually necessary before
Weaﬂng‘? there is i-".'ulvlu'l-_uf regrowth. So why not make it part of
N yvour normal routine when you wake up and go to bed, like
0. brushing vour teeth,
F | "1-. ) As yvou'd expect, if vou are older, balding longer, or
ansplal_l t 5 have a larger area of baldness, you may do less well.
NDt. f{:}r l LIT1. Rogaine is a treatment, not a cure, So further progress
a : 9 is only possible by using it continuously, Some anecdotal
A hﬂlrpiece ' reports indicate that if you stop using it, vou will probably
NEVET never shed the newly regrown hair within a few months.
? B Why wait? Find out whether Rogaine is for vou, Call
What John reaﬂy wants 1-800-333-9199. Today. We'll send vou an informa-
1 4 : - tional brochure explaining all about the product and how
1S h'ls own 'halr baCk' to use it. And because Rogaine requires a prescription,
Al]d now he’s leal‘ned wirll iru'lnrlvlru Ij:iiruf|}L_‘zlrh;ffﬁ_'r;urr!rn'rylixr.f]r,;a:'_mhr'rrfur‘;m‘s
f{]'} ETIERCEt vh Tred ne feriy LOSS allcl b mcentive 1o
fﬂr male pattem visit o doetor soon a .

baldness, T
Only Rogaine |
has been proven
to regrow hair.

SoLUTion minoxidil 22

-
<
- "‘:\\?\ | | Gt tal e 14 TROCLA] OKIRORS inmalion
i
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SOLLITION

The only product ever proven to regrow
hair for male pattern baldness.

ROGAINE Topscal Solutson 5 3 miedscine for use on e scaip 1R 5 used 10 tea 3 bype o Saer boss i men asd women known &5 asdrngenstic
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15 1 Inpecal form ol , far use on the scalp.
How eftective is ROGAINET

In e Chrecal Sludees with FOGAIME of ower 2, 30 men st male patiem baldness hee op |verie] of the head were condected by m
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Hew long do | need 1o uss ROGAINE?
ROGANE &5 i haw-loss Ineiment, 504 3 ¢t H you hares new hair growth, you will need i Gonfisug using ROGAINE fn keep o increass hait regrowth. Il you
0 nol begn ke show new hair prowth el INE affer 3 reasonable peviod of tme: (€ least 4 months|, youw docinr may advise you be tescontinue usng

ou should apply a 1-mL dode of ROGAINE hce.a day b you Clean dry s, once i The moriag and tace al mphl before bedime. Wash yout hands after
wse il your fingers ane used o apply ROGAINE musst eemain on the scalg bor af least 4 hours fo essure iy e scalp. Do not wash pour
P o al least 4 howrs: afte . I you wash yoer hait belore pplying . et sure your sealp and has are dry when you apply it. Pledsd fer

‘Whal are the most comemon side afiects reporied in clinical studies with ROGAINE T
Miching dod other skin writatmas of the ireated scaip ares were the mos| commen 5ale effects drecily lisked to ROGANE in chinical stedies. About 7 of pvery
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. , Wi g
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m#mmumum. fiyeal, or ehangl sheubd mal wse ROGAME,

Topecal Solshon contaens alcshol, which cause bumng o smiaion of he eyes or sensilree sk areas. IF ROGANE accdentaly pets imto
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possible side siects that could affect the hearl and circulation when using ROGAINE?

hawe nol bess inked to ROGANE in chrecal studies. Howews, i is possible that they could ecoer i mons than the recommended dose ol
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offers you powerful
tools to shape your tomorrow.

The Air Force offers technical training in more
than 250 job skills. Add hands-on experience
in one of our high-tech jobs — plus educational
opportunities — and, you'll have the powerful
tools you'll need in the 21st Century.

Ask an Air Force Recruiter for information or call:

1-800-423-USAF.
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Sporting Firearms
Sporting firearms built by Ruger are known worldwide
for superior performance, exclusive design, and classic
style. Ruger manufacturing methods and skilled Ruger

people produce these superb firearms efficiently, and
Ruger quality reaches the buyer reasonably priced.

Suggested retail prices for firearms pictured above,
top to bottom: Ruger Red Label Over & Under
Shotgun $1157.50; KM77 RSP Mark 11 Rifle $617.00;
No. 1 Standard Rifle $634.00; Ruger K10/22RB
Carbine $236.00.

Sturm, Ruger & Company, Inc., 53 Lacey Place, Southport, Connecticut (6490
Instruction manuals for all Ruger firearms are available free upon request.

NOW AVAILABLE !

Popular Mechanics
Editorial Indexes from 1976 to 1092
Are you searching for a particular Popular Mechanics
articla? Lel our yearly Indexes make it easier 1o find.
Every artide publishad in the magazine is referenced
here - automotive, boating, slectronics, home
improvemant, ouldoors, pholography, science
and more. Thousands of entries cross-refleranced
All years available from 1876 on, plus 1973, Prica
for each Index s $4.95, plus $1.95 lor postage
and handling. Order by yaar. Sand your order lo:

Popular Mechanics

Raader Sarvica Departmant

224 Wast 5Tth Stroot

Mew York, NY 10016
| Paiss maks check or money onder paysbis o Popaular Mechanics)

.
PM HOTLINES

COMMUNICATE
WITH US

\We're trying our best
to make it easier for you
to communicate with us.
Here are four ways you can do it

LETTERS

Your written letters are ahlways
welcome. Ifwe think your letter would
be interesting © other readers, we
might even print it in our Letters
column |unless you request that it not
be printed). Our editors are listed by
depantrment on the masthead printed
in the front of the magazine next to
Editor's Notes. Qur address is 229 W,
57th Street, New York, NY 10019

FAX MACHINE

You can fax written mail to ws il you
have access to a fax machine. Our fax
number is (212 586-5562, and is avail-
able 24 hours a day

ELECTRONIC MAIL

You can call the PM computer any
day between & pm and 8 am [only)
Eastern time. The number is [212) 582-
B369. Once you're on line, you can
leave messages lor specific editors, or
direct inquiries and comments o a
specific department. The depanment
bullenn boand also allows you [0 share
your thoughts with other readers who
call in

New users get an identification
number and password that allow you
to access the system. Simply set your
communications software to 8 bits, no
parity and one stop bit [B-MN-1), and set
the baud at 300 or 1200, Please re-
member that we are not a profession-
ally staffed, fully operational bulletin
board, We're simply trying to make it
easier for you to communicate with ws,
So please bear with us if it takes awhile
Lo answer your message.

READER SERVICE BUREAU

QOur Reader Service Bureau s opera-
ional five days a week during regular
business hours. The phone number is
(212) £649-3127. Please call our Reader
Service Bureaw, not ouwr editors, for in-
formation on back issues, reprints of
articles, subscription inquines and so
on. It will save us all tme.

HOTLINE PHONE NUMBERS

Unforunately, our Hatline Phone

Service is temporarily discontinued

POPULAR MECHANICS ® NOVEMBER 1993



SuperWide

RADAR+LASER

Passport 4500 SuperWide is the perfict holi-
day gift for your favorite driver. A perfect com-
hination of performance, style and features,
Passport 4500 SuperWide provides complete
radar and laser protection.

Passport 4500 SuperWide detects every
type of radar and laser including the new
SuperWide Ka radar frequencies. Only
Passport 4500 SuperWide provides radar and
laser protection this complele.

Unlike ondinary detectors, Passport 4500
SuperWide uses DSP technology to minimize
falsing and ensure long-range detection. And
with patented technology and features (like
our exclusive new SmartMute and laser self-
test), you get all of the superior performance
you've come to expect from Escor

Give your favorite driver the very best;
order a Passport 4500 SuperWide radar+
laser detector today.

SuperWide radar protection. Total laser
protection. Only one detector. And only from
the detector professionals at Escort.

A]_l In One To order, call toll-free 7 days a week:

1-800-433-3487
Radar+Laser [essmasm

Detoctor RN

."HﬁéES TJ':‘I'P P er ﬂ’i‘f Hﬂ!fd{{ y G{ﬁ W svcinsd yous (aanad souer fiavorile driver)

OUR HOLIDAY GUARANTEE
fio bee SN seattgfiedd it your pearchuse
Each Pasghort ic beched nith a 30-diy drfal
wlicl will hegin on Decerniyer 235, 1995 -
even i vou by right o
If vour favorite driver fon ¥ afsolulely

detighted with Pasghort, retirm if iy
Jenesiciry 25, 1904 aned wer 1 vefend yosr momey

Why You Need SuperWide Protection

SuperWide Ka i the newesd radar frequency Introduced for traffic
it SuperWice Ka radal fransmits betwoen 33 4 GH2 and 38 GHi

putside thve range of an oedimary wideband detecior, Thal's why you
e fhee luill protection ol Passpar] 4500 SuperWida, it datocts the
SiperWide Ka fransmissions ordinary wideband detectoes miss

Also mvailable: Passport 4 200 SuperWide
lor only $199 Call for details.

(ruliinary Wit deteciors only
ety thix mirsach of the Ka barigheudth

ESCORT

B Departrment 406883
3200 Fields-Frel Road
Cinctrmati, Ohio 45249

ESCORT.

The Innovative Edge™

Pt 4 5000 Sugper Wile clefects ther entere K heavgidariclth

O 1950

ESCORT products are designed and manofscmesd in the US4




90 YEARS AGO: NOVEMBER 1903

TIME MACHINE
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Schnelibahn
Europe was abuzz with the
exploits of the German en-
gineers who used 13,000
volts to boost two railears
to 130 mph. The setting: a
14Ve-mile stretch of rail
near Berlin. Work crews
had rebuilt the line after
10US iments man-
led the tracks. Then the
eadlong ride began, and
14 passengers watched the
scenery melt into a blur.
“Where were we going?"
asked our writer. “Were
we on rails or in the air?
We could not answer.”

SRR W Eami

T

60 YEARS AGO: NOVEMBER 1933

Going Up
Meanwhile, pushbuttons
were threatening to push
the elevator operator out of
business. Otis was intro-
duecing eleetric automatic
elevators in which the rider
became “his own elevator
boy.” Conceived for the
new residential high-rises,
the “boyless” elevator was
quickly takinf over in hos-
Eitals, hotels and office
uildings. The elevator boy
survived, however, until
electric-eye floor leveling
and elevator-fleet switeh-
boards took over.

Water Ferrari

The Italians were piling up
world speed records with
amphibious aireraft and
oceanliners. Now they
were turning their atten-
tion to racing boats. The
results were nothing like
the typical speedboats of
the "30s. Riding on twin
pontoons, the sleek bullet-
nose racers featured over-
head aireraft engines that
drove air propellers. In
their way, they presaged
the jet-driven thunder-
boats that command to-
day’s water speed records.

BOPULAR
AEHANICS

30 YEARS AGO: NOVEMBER 1963

Motor Scouter
Well before the advent of
the Jeep, the U.S. Army
was experimenting with a
midget truck weighing less
than a half-ton. The low-
slung pickup was designed
for quick raids, scouting
and reconnaissance, towing
light guns
N and =tring-

ing communication wires—
in short, the vehicle was to
be a jack of all trades. The
truck was designed for
cross-country travel. But if
terrain turned too tough,
its 4-man crew could
portage it around like a ca-
noe. It also got great gas
mileage—close to 40 miles
per gallon. .

.E Jodh Utah Thunder
PO;F Shost 0 Chongns The black stripe along l:.he
I,a by Bonneville salt flats had
R lured many a daredevil to a

MECHANICS

Will W Pass Up the Mson for Mars 7

e Cal four Home |w Wil
Wit I8 Wawly Payps OB

fiery end. All had been try-
ing to break John Cobb's
land speed record of 396
mph. Craig Breedlove
brought his Spirit Of
America to the desert with
the same pu , and he
told PM readers how he
succeeded. Keys to his tri-
umph were its 3-wheeled
crouch and tail fin, a last-
minute addition that kept
the car's nose on the
straight and narrow.

Buck Rogers In The
20th Century
The Air Force was prepar-
ing for the day when space
flight meant real flight,
with pilots in control of their
rocketships, perhaps even
dueling with each other. To
ive aviators a taste of the
ture, engineers outfitted
three fighter jets with the
accoutrements of space
travel —AR-2 rocket en-
ginea on the tails and re-
action-jet nozzles in the
wingtips and noses. The
planes were to be flown at
25-mile altitudes, where

pilots would practice space
steering. Apropog to the
mission were the jets se-
lected—they were F'-104
Starfighters. P
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News Of Tomorrows Technology Today

Shredding Robots Cilean Up A Witches’ Brew

OAK RIDGE, TN—Kerr
Hollow is a setting straight
from a B-grade horror movie,
For decades, the Department
of Energy filled this flooded
quarry with radioactive clut-
ter—including drums of lig-
uid sodium and potassium,
used as coolant in nuelear
reactors. Not only is the lig-
| uid radistion-tainted, it's
| also spectacularly explosive,

Enter two intrepid ro-
bots. So far they've pluckexd
out 17,000 ohjects, surviving
a couple of blasts with little
wuorse than singed paint jobs,

The machines aren't bring-
ing the volatile muterial to
the surface. That's just ask-
ing for trouble. Instead, they
are feeding the drums into a

25-ton shredding machine at
the quarry’s bottom,

The shredder minees the
drums into chips that tumble
into a collection basket. The
processing allows the liguid
metul to burn up in water
without detonating in bulk.

One of the robots is a mod-
ified Perry submersible vehi-
ele, outfitted with an arm
that can pick through debris,
close the shredder's contain-
ment doors and bring the has-
ket to the surface. The other
is @ barge equipped with a

Jjointedd arm and a grapple.

The project, engineered
by Sonsub Environmental
Editor; Abe Dane
Writer: Greg Pope
Reporters: F"I{1I|I|:| Chien, Scott Gourley,

Ray Thurstey

Services, will serve as a
maoilel for other Energy De-
partment cleanup efforts.

Submersible robot and grapple-
handed surface barge feed and
empty waste shredder.

Highlights This Month
B Regular Or Super?—Singular Russian
rocket burns muitiple fuels.

B Bus Stop 2000—Aerospace expertise
turns to mass transit.

B Saw Mole—Latest tunnel-boring machine
carves out arched passages.

M Razzle-Dazzle Nozzles—Thrust-vectoring
F-16 starts flying.

W Going With The Glow—Satellite to test
nuclear electric propulsion.

B Weather Eyes—New atmospheric
satellites will fill in the blanks.

POPULAR MECHANICS ® NOVEMBER 1993
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One Rocket, Two Fuels

Advanced Manned Launch System could be made up to 38%
lighter by using dual-fuel RD-701 rocket engines [right].

WEST PALM BEACH,
FL—Which makes
a better rocket fuel,
hydrogen or kerozene?
Pound for
pound, hydro-
gen delivers
a greater kick,
but takes up more

smaller, lighter fuel tanks.
Each has its advantages.
So why not burn both? The
Russiang, who are masters
of kerosene rocketry, are
developing a rocket engine
that can do just that, NPO
Energomash is working on
the concept, with support

: room. While not as  from Pratt & Whitney,
energetie, kerosene— Known as the RD-701, the
much denser than hy- engine derives from the RD-

170, which boosts Russia's
Zenit and Energiyva launch
vehicles, The RD-T01 would
burn a mixture of kerosene
and liquid hydrogen as it
blasts off, thus unloading
the heavier fuel as it escapes
gravity. Once at high alti-
tude, the engine would
gwiteh to pure hydrogen.
NABA's Langley Re-
gearch Center recently stud-
ied the application of the
RID-701 to its Advanced
Manned Launch System, its
proposed Shuttle follow-on.

drogen—can occupy
"1-'

Recombinant
Weaponry
ORLANDO, FL—Watch a
new trend emerge in Penta-
EOn weapons procurement.,
Instead of spending bil-
lions for brand-new sys-
tems, engineers will splice B
together the best features
of existing weapons,

Case in point: the ex-
perimental Roadrunner
Multi-Weapon Defense Sye-
tem, developed by the
Army's Tank-Automotive
and Missile Commands.

The Roadrunner starts
with a stretch version of an
M113A2 armored personnel
carrier chassis. Grafted to
the front is the 3-man crew
cab from the Army's Multi-
The Frankenstein of weapons,

Roadrunner combines body
parts from four different systems.

Seres  SEE—— rares
- = é ot -f -
- . 1

-

ple-Launch Rocket System
(MLRS).

On its back ride two vet-
eran missile systems. One is
the ground-to-air Chaparral,
but minus the gunner's trans-
parent dome. Instead, the
gunner sits in the MLRS
cab, protected by its ballistic
armor. Meanwhile, from the
same [iring platform shoot
ground-to-ground variants
of Hellfire missiles.

Clean Steel For Foundries

MILWAUKEE, WI—The
big steel mills have refur-
bished themselves to pro-
duce high-guality “elean™
steel. Now smaller steel
foundries, which mold metal
into finished products, want
to do the same.
There's a hiteh,
however. Clean steel
requires extra-long
refining, in which
the steel must be
kept red-hot. Steel
mills do this in huge
heated vessels called
ladles, But foundries
work with small
ladles, which don't
hold the heat so well,
Now a promising
solution, developed
with help from the
Electric Power Re-
gearch Institute, is
up and running at

Maynard Steel Casting. It's
an B-ton arc-plasma refining  Steel moiten while refining
ladle, takes place.

In operation, the ladle’s
electrode spits a plasma are
inta the molten steel, stahi-
lizing the steel’s high tem-
perature. The arc also su-

tionz, Meanwhile, argon gas
bubbles in to stir the entire
bath of maolten metal.

The system lets Maynard
buy commercial-grade steel

perheats the surface slag to  but produce castings of vari-
encourage the refining reac-  ous high-quality alloys,
14 (More Tech Update on page 20)
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Priced hundreds less than our
compéetitors would have you
pay, our satellite/ subwoofer
speaker systems deliver
powerful music and movie

sound you can feal.

Come in today and we'll help
design the perfect system for
you from our complete line of
audio components. You'll hear

the difference quality makes!
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Swinging ‘l'unnl Cutter

KENT, WA—The latest
tunnel-boring machine
slashes through granite the
way an explorer machetes
through the jungle.

The Ranging Mobile Min-

er, desipgned and built by the
Robhins Co., is the construe-
tion-industry derivative of a
device developed for subter-
ranean coal mining,

The 380-ton juggernaut is

the first tunnel-boring ma-
chine developed to make
arched roadway tunnels, By
contrast, a conventional bor-
er simply drills headlong
into the rock, leaving a eylin-
drieal burrow in its wake.
The Miner operates by

Boom-mounted cutting
wheel buzz-saws out
the perimeter of an
arched roadway tunnel,

swinging a boom-
mounted cutting
wheel in a broad are.
Around the edge of
the wheel, steel dises
and ceramie cutters
chew into the rock.
The arch tunnel that
is created can meas-
ure 39 ft. wide = 27
ft. high.

The Miner works
faster than hydraulic wedges
and other rock-breaking
equipment, It's also safer
than dynamite for use in
densely populated environs.
That's why the Japanese
firm Taisei Corp. has pur-
chased the Miner.

r
Spl:"2

HAIFA, ISRAEL—Duodg-
ing radar with terrain-hug-
ging “nap of the earth”
approaches, attacking heli-

copters can pop into view |

without warning. But a
passive acoustic tracking
system developed by Isracl's
Rafael could deteet and
track these maranders as far
away as T miles, before they
start launching their missiles.

Called Helispot Mark 2,
the device consists of 16

microphones mounted on a
folding cruciform array. The
mikes pull in sounds from a

360"

gearch sector and
process them for bearing
and identification.

Cruciform microphone array
spots approaching hellcopters
before they're too close.

The system has many ad-
vantages. It's immune to
radar-jamming or antiradar
migsiles. It doesn't need a
line of sight to its targets.
And it can operate during
severe signal-to-noise condi-
tions in the chaos of battle.

Helispot is designed for
eombat vehicles such as ar-
mored personnel carriers.
But it can also operate in a
fixed position to protect
command centers.

Waiting For The Stealth Bus

LOS ANGELES, CA—No,
it's not invisible to radar, or
even riders. But it iz an Ad-
vanced Technology Transit
Bus, and it comes off the
same drawing boards that
blueprinted the B-2 stealth
bomber,

The Los Angeles Metro-

politan Transportation Au-
thority tapped Northrop
Corp. to design a bus for the
21st cenfury. At 9 tons, the
vehicle must weigh a third
less than a current bus. And
it must roll for 256 years
with only half the normal
upkeep. What's more, L.A.

Hmmnula L 4

will require 30% of its fleet
to be zero-emissions vehicles
by 2000,

To meet these goals,
Northrop and its antomotive
collaborators plan extensive
use of composite construe-
tion and a hybrid internal-
ecombustion/electric power-
train. Right now, engineers
are looking at gpas-turbine,

20

rotary and Stirling-cycle en-
gines because they fit in
smaller engine bays. But ul-
timately fuel cells and fly-
wheels will play a role.

If more funds become
available, the MTA will con-
struct a prototype.

(Mare Tech Updale on page 22)
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Superjukers
Take Flight
EDWARDS AFB, CA—
Flight testing has begun for
axisymmetrie thrust-veetor-
ing engine nozzles (see Tech
Update, puge 18, Jul. "02)
that promise to heighten
agility and reduce drag.
Nozzles built by General

F-16 VISTA in a test pro-
gram ecalled Multi-Axes
Thrust-Vectoring, or MATV,
The modified fighter will
resir up at high angles of at-
tack and slow to danperomns-
Iy low airspeeds, conditions
in which the F-16 normally
can't maneuver well. But the
nogles can direct thrust in

GREENBELT, MD—Right

now, the state of the atmos-

phere is a little foggy in the

minds of scientists, Two in-
struments thal map the
ozona layer have failed.
And American meteorolo-
gists have been making do
with a single weather satel-
lite in geosynchronous orbit,
‘borrowing” a less powerful
European spacecraft to

| TOMS-EP Earth Prabe, a TRW
Eagle lightwelght satellite, will
renew ozone mapping.

Eleetric are now aboard the

any direction and should
support better handling,
Meanwhile, out of moth
balls comes the F-15 STOL
MTD, the
demonstrator that flew he-
twean 19585 and 1991, NASA
and the Air Foree will joint-
ly test the jet in a program
called Advaneed Control

e

:\-!'||'|1't -tnl-:ttul't'

Technology for Integrated
Vehicles, or ACTIVE.

cover the East Coast. Foriu-
nately, new eyes should be
in the sky by next summer.

Last May, the veteran
Mimbus-7's Total Ozone
Mapping Spectrometer
(TOMS) finally conked out
after more than 14 years of
service. Two weeks later, a
similar instrument aboard
Russia's Meteor-3 keeled
over. Instruments on other
spacecraft have been filling
in, but don't offer the same
precision.

A new TOMS is sched-
uled for launch in July on a
TRW-built Earth Probe
satellite, to fly into orbit on a
Pegasus winged booster,

Meanwhile, the National
Oceanic and Atmospheric
Administration hopes that
the next Geosynchronous
Operational Environmental
Satellite, or GOES, will

F-16 VISTA Is already vectoring
while retroflited F-15 STOLMTD
(below] Mies next year.

Test flights, to begin next
fall, will demonstrate how
well the vectoring nozszles
can trim the aireraft during
cruising and maneuvering.
The technigue could shave
awny dreag, boogt eruise
speeds, lengthen range—
even make control surfaces
unnecessary, The aireraft is
currently Oving with stand-
ard F-156 noxzles to provide
comparative data.

GOES-Next goes up next April.
New weather satellite will

bring unprecedented crispness
to radar cloud images, thanks
to high-resolution
radiometer.

A N

1 AR LI

LEMRAL PHISTT

make up for the cost over-
runs and delays that have
plagued its development.

GOES-Mext promises a
lot. It won't spin, but rather
will lock into one position to
stare down at Earth full-
time, If all goes as planned,
you'll see the differance
during next summer's
weather forecasts.

{Mare Tech Updaite on page 24)
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New Plans For

Space Nukes
LOS ALAMOS, NM—I11.5.
defense officials want to put
2 Russian nuelear reactor in
space.

The thought may conjure
up memories of Cosmos 954,
the nuclear-powered Soviet
satellite that spilled radio-
active debris over Canada in
| 1978. But Russia has far
more experience with space
nuclear power than we do,
and its latest reactor design
assures much better sufety.

So the Ballistic Missile
Defense Organization has
bought a pair of Topaz 11
resctors from Russin and is
drawing up plans for a
spacecraft testbed,

The 6G-kilowatt reactor
draws power from 37 therm-
ionie fuel elementz. In each
element, uranium fuel gener-
ates heat to boil a flow of elec-
trons off an emitter, some-
what like a TV picture tube.
Surrounding the reactor core
are swiveling control and

gafety drums, which tun re-
action-gquelling boron-carbide
to face into the hot core.

Tapaz Il reactor [right] will telescope out
of Nuclear Electric Propulsion Space Test |
Program |NEPSTP) spacecraft [below).

For safety reasons, the
fuel elements won't be al-
lowed to “go eritical” until

the spacecraft reaches a
high orbit of more than 3200
miles. Ultimately, it will 2piral
up to geasynchronous orbit.

Using ion thrusters, the
spacecraft will test nuclear
electrie propulsion, which
promises tremendous fuel
efficiency,

WHITE OAK, MD—Some
recent wind-tunnel experi-
ments at the Naval Surface
Warfare Center illustrate

Wind-tunnel tests computer-
concelved model to verlfy

fiuld-dynamics program.

just how ahstract the aiveraft
design procezs is beeoming,
The model tested was gener-
ated entirely by computer.
First, a team of MeDonnell

Digital Modelmaking

Douplas enginesrs in Califor-
nia used & computerized flu-
id-dynamies program to pre-
diet the ideal airflow around
i Mach-14 waverider,
g conceptual hyper-
sonic aircraft design
(see Tech Update,
page 20, June "93).

The fluid-dynamies
data was then shunt-
ed into a4 computer-
assisted design, or
CAD, program, which
rendered a represen-
tation of the aireraft.

The CAD data then
went directly over the
phone lines to a nu-
merically controlled
machine tool at the
wind-tunnel facility,
which carved a model
automatically. At no
point were blueprints ever
drawn up.

As if to complete the eir-
cuit, the purpose of the tun-
nel tests was to verify the
soundness of modifieations
to the original Auid-dynam-
iCs Program.

Off-Road
Mini-Trucks
HOUSTON, TX—
Call them the sport/
utilities of the truck-
ing world. They can
glosh through swamps \J
and stampede through
sand, carrving 5000-
pound payloads,

55-300s are now rolling
off a Stewart & Stevenson
assemhbly line, via license
from ESARCO Ltd. While
the B-wheel-drive pygmy can
mimie the sure-footedness of
a tracked vehicle, it ean
switeh to 4-whee] drive to
keep up with highway traffic,
Meanwhile, front- and rear-
axle steering provide a nifty
turning radius under 14% ft,
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Mini-trucks eambine all-
wheel-drive tractlon with

highway capability.

A British Army mujor
designed the truek after the
Falklunds War pointed up
the need for an all-terrain
hauler, Stewart & Stevenson
has beefed up the suspen-
gion system with heavy-duty
shock absorbers and coil
aprings. A tilting

b, mounted over
the 6G-eylinder
turbodiesel en-

American touch.
A smaller
version, the 6-
wheel-drive S5-

Mu!

development.

gine, is another

200, is now under
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A FOUR-YEAR EDUCATION
THAT PAYS FOR COLLEGE.

Today's high-tech Navy can give you more than just valuable and practical
experience. You can also et over $28,000" toward a college education.

When you sign up for the Navy College Fund, you'll earn over
$28,000 toward your college tuition after only four years of active duty. You
can even start using the program’s benefits after your first two years.

PHALANX GLOSE IN And as soon as
IOV LTSN you've completed
T : - sraapan  YOUT recruit training, you're guaranteed a spot in a
SN LANCHER [T e, R Navy technical training school.
e So even before college, you'll be able
to get a head start on your career.
Fact is, in just four years in the Navy

MARK 32 TORPEDD LALINCHER SONAR DOME - 1\!‘["”. can see more,
do more and learn more than other people do in an entire lifetime.
Today's high-tech Navy and the Navy College Fund give you the extra edge

you need to compete in today’s world. And the $28,000 won't hurt either. YOU AND THE NAVY.
For more information, call 1-800-USA-NAVY. FULL SPEED AHEAD.
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It sounds like science
fiction. But tomorrow's
comptder lechmology
is being used today by Ford race teams fo perfect our cars,
Computer simulation lets us test cars before they even hit
the track, while telemetry lets us monifor an engine
without ever lfting the hood, It race-bom technology that
will soor make our strecl cars even more responsive
fo you. That's why we race,
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PROJECT CAR

NOVEMBER 1993

Turning a roly-poly Buick Roadmaster Estate Wagon into our vision
of the ultimate long-distance road hauler.
TEXT AND PHOTOS BY CLIFF GROMER

® What ever happened to the great American station
ragon? You know, those eavernous slab-gided beasts
that packed big, cheap-gas-guzzling V8s. Mammoth
rolling boxes that performed yeoman duty as the family
moving van, vacation bus and Little League team
hauler. You could pack half your house into one of those
wagons, then slap a tow
hitch and trailer on the back
and haul the other half.
Seems the traditional sta-
tion wagon got lost some-
place in the shuffle of mini-
vans and the current erop of
soft-style front-drive V6 interpretations of what a "00s
wagon should be. Of course, these wagons perform
well for what they are, but they're not cut out for the
heavy-duty work that the old rear-drive V8 brutes
were made to handle, especially when it comes to towing.
Nowadays, folks who need to pull a decent-size boat,
a quartet of snowmobiles, a couple of large touring mo-
toreycles or the like, look to something in a pickup
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i T
ROAI INVIASTEY
PESTATE WAGON.

truck or sport/utility to do the job. But trucks lack the
ride comfort and luxury of a car. Of course, there are
rear-frive V8 cars still made that do a eredible job
towing, notably variants built on the GM B-platform,
which include the Chevy Caprice, Buick Roadmaster
and Cadillac Fleetwood. As a matter of fact, in our
July "93 issue we ran a story
on towing a 7000-pound
boat and trailer 2000 miles
in just such a Fleetwood.
The Caddy was comfy and
did a good job towing, but it
lacked the wagon's conve-
nience of being able to heave and then retrieve mas-
give amounts of stuff from its interior.

Even so, as good as the wagon versions of the
Caprice and Roadmaster are, they, like most cars, are
a compromise. In an effort to please a wide variety of
buyers, the showroom editions tend to favor an easy-
to-take ride—at the expense of handling. Our taste, on
the other hand, leans more to the performance side of
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the curve—more of a sport wagon, if
you will.

Sport wagons are nothing new, of
course. Chevrolet built the first ver-
sion in the "50s with its Nomad. But
this was more of a sport appearance
package than a hauler with real sport
soul. Other wagons that have scored
eloser to the mark include the Valvo
1800ES, essentially an 1800 sport
coupe saddled with a wagon's back
eni and not much utilitarian value, the
Pontiac 60D0SE and a series of Ford
Taurus wagons—all front-drivers
lacking serious horsepower and haul-
ing ability—and prototypes and con-
cept cars put together by various
manufacturers and/or magazine staffs.

All of which brings us to the proj-
ect at hand—our interpretation of
the ultimate long-distance hauler—a
hauler (as in earrying loads) that also

hauls (as in hauling tail) and handles.
We want to build a wagon that offers
the best of all worlds for the man who
wants to get himself—and his toys—
there quickly, and in style.

The starting point for our ultimate
wagon project is a "93 Buick Road-
master, which we borrowed from
Buick. The car eame loaded with
standard equipment, including a 180-
horsepower (300 ft.-1b. of torque) 5.7-
liter VB, auto climate control, power
everything, dual airbags and alloy
wheels. Our only significant option
was the trailer-towing package, which
gave us a 3.23:1 rear-axle ratio, heavy-
duty engine cooling, engine oil eooler,
heavy-duty suspension and automat-
ic level control. To establish baseline
performance levels—both hitched
and unhitehed to our trailer—we ran
the Roadmaster through our stand-

ard battery of road and track tests.

Right off the bat, we have to say
that, while the Roadmaster wagon
has strong appeal in some circles, in
stock form it's not really our idea of
an appealing driver's car. Even with
the heavy-duty suspension, the
gpringing is overly soft and under-
damped considering our intended use
as a hauler. The stock 5.7-liter V&
drivetrain is well done, delivering de-
cent acceleration (0 to 60 mph in 9.4
geconds and quarter-mile readings of
16.84 seconds at 79.66 mph), good
driveability and fuel economy in ex-
cess of 20 mpg on the freeway.

The wagon is memorable not for
what it does, but for what it doesn't
do—there are no quirks, no nasty sur-
prises. On our 700-ft. slalom course,
the Buick clocked 50.6 mph—not what
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you'd call torrid, but considering the
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car's long wheelbaze and relatively
g0l ride, not particularly slow either.
The ponderous but predictable pachy-
derm fared better here than some
other cars in the incredible bulk elass
that we've tested in recent times,

Running the Roadmaster on its
door handles through the skidpad
course, we managed to generate .55 g
of lateral acceleration—one of the
lowest numbers we've ever recorded.
The combination of smallish tires
with a high tread-wear rating and, of
eoaree, 4 suspension built for comfort
rather than speed are to blame.

The limiting factor here iz under-
steer. After vou turn in so much
steering input, you can turn in anoth-
er whole lock and nothing else hap-
pens except that the front tires make
more noise. This gives the driver
what we call “predietable™ handling.
Cook it too hard through a turn and
you always know that you're going to
plow off the road front-end first.

Performanee with our race-car-
laden trailer (towing weight: 5500
pounds, tongue weight: 700 pounds)
cut our quarter-mile time to 24.5
seconds at 49.8 mph, and we ran out
of dragstrip before we could hustle
the car up to 60 mph.

Towing on the road was another
story. Without the help of equalizer
bars, we soon discovered that the
trailer tended to spend more time in
the lane next to us than rolling along
behind us, The soft, underdamped
rear suspension was mostly to blame,
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Basically a pleasant package, Bulck's
Roadmaster Estate Wagon has the power,
with its 180-horsepower (300 ft.-Ib. of
torque] 5.7-liter V8, to haul heavy loads
and still dellver decent fuel economy.
Handling Is a different story, as the stock
suspension system Is not up to the task.
Comfy Interior comes with power controls
to do everything but serve you lunch.
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ra_-.ﬂuiring greatly reduced speeds
and greatly increased levels of atten-
tion. Equalizer bars would have
helped some, but the generous side-
to-side bushing compliance gets the
rear suspension moving horizontally
in relation to the chassis of the car in
lane-changing maneuvers and in-
dueces an ever-increasing sway if you
don't stay on top of things. Here, the
hody-on-frame construction works
well to isolate vibration, but that iso-
lation can work as a flexible joint
when you're trying to tow something.
It's like tryving to drive a car with a
hinge in the middle.

The good news is that all of these
negatives are eminently fixable,
mostly via Buick's own parts shelves.
Which means that building on the
Roadmaster's already good qualities
to come up with the ultimate hauler
is a practical proposition. Watch for
the conclusion of Project Worka-
haulie in an upcoming issue. P
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COVER STORY

PM ventures onto and under the Arctic ice, where the Navy is
at last taking the wraps off years of secret, Cold War research.

BY ABE DANE, Science/Technology Editor; PM Photos by Brian R. Wolff

® A halting voice comes to us through a
hole in the Arctic ice. "Marvin, this iz
Eagle. Long count, please.” Daniel
Steele, stamping his mukluks on the
dry snow, replies, counting slowly
into the underwater telephone. Be-
low, the 292-ft.-long nuclear attack
sub Puffer is coasting silently
among the jagged ice keels,
listening to the measured
cadence of his speech and
homing in.

We are at Surfacing Site
Papa Mike, an X scratched
at a thin spot in the pack ice
that overspreads the top of
the world like an eggshell.
The landscape is still and
nearly featureless, undis-
turbed execept by the ocea-
sional wandering polar bear.
Nothing in the nature of the
place hints at what is about
to happen.

“Marvin, this is Eagle.
Apple minus two zero.
Over." Echoing up from the
frigid depths, the sub-
mariner's voice reaches us
with a strange metallic edge.
They're now directly beneath us, 80 ft. down and rising
vertically at 30 ft. per minute.

Our small party of scientists, Navy and support per-
sonnel is scattered over the site. Dark specks against
the endless white, they lumber about in their parkas,
hauling equipment, checking instruments and looking
on expectantly.

Then, a jab from below causes one point on the ice

POPULAR MECHANICS » NOWVEMBER 1553

Officer of the deck peers up at ice through Puffer's No. 2
scope. Mew tech should make under-loe navigation simpler.

sheet to rise, fall and undulate for a mo-
ment like the surface of a shaken wa-
terbed. There is a pause and it rises
again, this time more powerfully,
splits at the top and erumbles to ex-
pose the glistening black sail of the
Puffer, heaving out of the ocean
like a tremendous medieval joust-
ing helm. “Eagle, this is
Marvin. Ineredible show,
incredible show,” exults
Steele, as freezing water
cascades down the sides of
the sail and the sub's hull
settles firmly against the un-
derside of the buckled ice.
Our ride's here.

Research
rendezvous

Of course, the reasons for
the Puffer's dramatic en-
trance go beyond picking up
a POPULAR MECHANICS edi-
tor and photographer. The
spot where it broke through
was instrumented to record
exactly how the ice slab, sev-
eral feet thick, would react
to the jolt from below. The
data will join an archive of Aretic knowhow that has
been building since World War 11, yielding steady im-
provements in the design of submarines and in the
tactics that guide their use.

Through the long, grim years of the Cold War, par-
ties such as our own regularly ventured up here to
learn the ways of the world's most unforgiving battle-
field. Of necessity, most of this work was carried out in
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ICE STATION X
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gecret. But now the small community
of Arctic-hardened researchers culti-
vated during those years is opening
up. POPULAR MECHANICS was among
the first invited to share their under-
standing of this bitter and beautiful
place, to see some of the most com-
plex and formidable forees arrayed in
our defense, and to learn about ways
that abilities born out of military
need might one day be put to peace-
ful use.

Research headquarters and prime
repogitory for America's knowledge
of under-ice operations is the Navy's
Arctic Submarine Lab in San Diego,
California. This facility was founded
by Dr. Waldo Lyon, who as a young
physicist helped guide the submarine
Nautilus on the first-ever transit be-
neath the ice eap in 1958, The lab
maintaing a 120-ft. x 30-ft. modeling
hasin where Arctic sea ice can be cre-
ated and studied, and its small staff
of highly specialized personnel advis-
es submarine crews on the fine points
of Arctic seamanship and develops
technologies to make them more ef-
fective, It is from here that the

Polar bear lookout is posted by the 5an Juan, First of the new &BE8 | subs, it Improves on
the previous Los Angefes class with under-ice capabliities and better silencing.

Navy's regular research expeditions
onto and under the pack ice have
been directed.

The operation we visited is called
ICEX and involves two nuclear subs
working in collaboration with a tem-
porary camp on the surface. The
camp, known as APLIS (Applied
Physice Laboratory Ice Station), is
set up and managed for the Navy by
the Univergity of Washington's Ap-
plied Physies Laboratory, a govern-
ment-supported center for sonar re-
search. It consists this year of a small

sub, so electronics for the
experdmental EXUS sonar
had to be mounted on skids
in the torpedo room. EXUS
readouts [above) show
color-coded maps of the
ice canopy’s underside,
With the currently Tielded
Ice-avoldance sonars,
planesmen (left) have o
kesp the sub exactly level or
keels may escape the scan
of the narrow, forward-

iooking beam.

clump of insulated plywood huts
flown up piece by piece aboard a
Twin Otter turboprop in mid-March.
We set down aboard this same robust
little bush plane a few weeks later,
bumping to a stop at the end of the
refrozen ice lead that serves as the
camp’s airstrip and lifeline to the out-
side world.

Springtime in the Arctic

APLIS feels more like a high-1Q
lumber camp than a military installa-
tion. The graduate engineers and
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Visits 1o the surface are rare, 50 the San Juan's crew enjoys a chance to take on fresh sup-

plies from the camp’s Twin Otter. Jet Ranger [right] deploys fleld parties and equipment.

Ph.D. seientists walking among the
huts have the look of grizzled Arctic
veterans, unshaven and apparently
oblivious to the cold. Clearly, survival
is complicated enough here without
spit and polish.

Simplicity is the watchword, and a
spirit of good-humored endurance
pervades the place. A handwritten
sign outside the camp’s single make-
shift bathin 'ﬁppumtus reads: “This
shower is dedicated to all former
Arctic heroes, real or imagined. You
may not get clean, but you will
get cleaner. Passed inspection 3/93,
Arctic Code 117.6: “If it works, it's
done.'”

Yet sophisticated work is going on
here. Capt. Bruce Scott, the camp's
commanding officer of the Arctic
Submarine Lab, shows us into the
Command and Control Center, a ply-
wood hut distinguished from the
others by an assortment of aerials
sprouting from the roof. Inside,
sonar pings reverberate weirdly over
a speaker, and a handful of men mon-
itor equipment. One wall is lined with
radio gear used to keep in touch with
the home base, field parties and the
camp’s Jet Ranger helicopter. By the
door is a rack holding rifles and shot-
guns, As a precaution against polar
bears, no one leaves the eamp alone,
and no group goes out without a gun
and a radio.

The most important equipment in
this hootch, though, is that associated
with the submarine tracking range.
Used to keep a precise fix on the two
subs working with APLIS, the sys-
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tem's main components are hydro-
phones arrayed at four locations 500
yards from camp, & computer and an
atomic elock. Similar cloeks in the
submarines trigger sonar pings on
predetermined schedule, so that by
timing the sound's passage through
the water, APLIS can pinpoint the
aubs within a few yards,

Designed by experienced Arctic
hands from the Applied Physics Lab-
oratory, the range is quick to set up
and tear down—a good example of
the technical approach demanded by
this environment. “If it has a lot of
bells and whistles on it, it's probably
stupid to bring up here, especially
when somehody’s life depends on it,”
says Capt. Seott.

Beyond ensuring that the two sub-
marines stay safely apart, the track-
ing range provides a rock-steady
frame of reference for the research
that provides much of the justifica-
tion for this year's trip north. In ad-
dition to their role as giant battering
rams for the ice mechanics research,
each sub is testing new sonar equip-
ment aimed at enhanced under-ice
capabilities,

The San Juan, a member of
America’s newest attack-sub class, is
trying out a computer-integrated
suite of sensors called the AN/BSY-
1, developed to improve target track-
ing and identification capabilities
vital in the hunter/killer role. Mean-
while, the Puffer, although a ship of
the earlier Sturgeon class, wields the
even more radical EXUS system,
which harnesses a compact super-

l"‘ =

computer to produce high-resolution
gsonar images of the ice canopy's
underside.

Before we set out to meet the
Puffer, Cmdr. Carl Wales, the camp’s
Officer in Charge, takes us to the
chow hut for a talk with a few of the
scientists. Judy Baylis of the Naval
Surface Warfare Center at Carde-
rock, Maryland, supervises the ice
mechaniecs work. “We're looking at
how the ice reacts to loadings from
underneath,” she says, trying to keep
it simple for me.

The tests use an elegant and high-
ly accurate apparatus devised by Dr.
Devinder Sodhi of the Army Corps of
Engineers Cold Regions Hesearch
and Engineering Lab. Two {lexible
plastic tubes filled with antifreeze so-
lution are laid across one another in
an X, and one end of each is raised off
the ice by a tower of precisely known
height. When a sub strikes within
this grid, gauges tapped into the
tubes at regular intervals track
changes in the solution’s pressure as
the ice rizes and falls. Comparing the
pressure along the tubes with that

Puffer's emergence at Surfacing Site
Papa Mike [named in honor of Pi's
visit] demonstrates the “slam dunk”™
approach to lcebreaking, in which
4700 tons of sub strike the canopy at
30 it per minute. It°'s dramatic, but lce
mechanics studies found the gentler
“pick and blow™ approach 1o be just
as effective. Ramming noise-emitting
targets on the surface of the ice is not
a mission attack submariners normally
train for, but ICEX crews soon get the
hang of it. One of the antifresze-filled
tubes used In that work can be seen
draped over the Puffers sall here. a
testament to the sub’s accuracy.
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atop the towers yvields a reading of
ice deflection accurate to within
about Imm.

Our briefing complete, we leave
the warmth of the chow hut and
chopper out to the surfacing site
where we'll see the system in action.
Puffer ﬁ)lays its hole-punch role
beautifully, arriving to whoops of ap-

roval from the ice mechanics team.

teady practice has refined the
crew's aim, and despite tricky cur-
rents below, the sub has emerged neat-
ly centered within the X. A harvest of
high-quality data should result.

Aboard the Puffer

After the crew sends a few teetering
ice blocks erashing from the top of
the sail and hoists photographer
Brian Wolff's gear aboard, we're in-
vited to make the climb up the sail’s
slick rungs. From the bridge, we de-
scend through a dim, steel-lined
trunk and drop into an utterly differ-
ent world. From the wide-open
wastes of the Aretic, we've entered
the scene of a precisely ordered,
close-quarters choreography of men
and unimaginably complex machine.
The trunk opens out into the eontrol
room, the nerve center of the sub.
Preparations are now under way for
us to dive.

Periscopes, snorkel and radio
masts are retracted into their protec-
tive recesses, and the positions of
valves and vents throughout the ship
have been double checked. From a
small raised platform by the peri-
scopes, the officer of the deck re-
ports: “Captain, the ship is ready to
submerge. Two-thousand fathoms
under the keel. No exceptions.”
Cmdr. Rick Wright replies, “Vertical
submerge the ship,” and with that, a
cascade of orders beging bouncing
from station to station around the
control room.

“Vertical dive, vertical dive” blares
the PA system, followed by two
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blasts of the diving alarm. The diving
officer calls for the after main ballast
tanks to be opened. At the ballast
eontrol panel, the chief of the watch
repeats the order, opens the vents,
and calls back that they indieate
open. The tanks, which jacket the
vessel's pressure hull, flood and we
begin to settle stern first. With the
prop safely clear of the ice, the for-
ward tanks flood and we slide gently
downward.

Water washes over the upward-
looking video camera atop the sail,

lce holes are meited (top] or drilled with
an auger to gain access 1o seawater.

and on the monitor we can see the
hole we left in the canopy receding.
Ice chunks frozen to our hull begin to
wash loose and float upward through
the shaft of light. “Looks like the un-
derside of a seoteh on the rocks,”
says Wright.

It is an extraordinary sight, but
right now the erew is preoccupied.
Getting clear of the keels that jut
beneath the ice iz a ticklish maneu-
ver, imposing striet limits on their
control of the sub and leaving an un-

Life at APLIS centers around chow hut \tar
left] and Command and Control Center [left).

ecomfortably thin margin for error,
Hovering straight down with en-
rines disengaged, our movements

are determined entirely by shifting
water mnto and out of the buoyaney
control and trim tanks. The diving
planes, which eould normally be
turned to pull us out of a runaway
dive, are useless without forward
speed. What's more, the row of last-
resort “chicken switches" that tap
the sub's high-pressure air banks for
an emergency blow of the main bal-
last would only send us erashing into
the ice above,

As we approach our ordered depth
of 180 ft., the main propulsion cluteh
has been engaged. The fair water
planes on the sides of the sail are
shifted down from the vertical posi-
tion used for cutting through ice, and
locked into the range of motion
where they can be controlled with
the planesman’s yoke. We're ready to
motor off.

Ice

Since the Nautilus's first Arctie
transit 35 years ago, techniques for
avoiding under-ice obstacles have
been refined, but the basic principles
are remarkably unchanged. A conieal
beam of sonar pings, narrow at the
source and widening as it projects
forward, is emitted to feel out the
way ahead like a blind man's eane.
Pings bouncing back tell operators
the range to oncoming keels, and the
question of whether they hang deep
enough to threaten the sub is settled
by knowing how near they are at the
point when the beam is too narrow to
pick them up.

It's a simple and reliable approach,
but new teugnu]ugies offer the poten-
tial to do the job a lot better. The
EXUS sonar, now in its first under-
ice trial, has been temporarily shoe-
horned into Puffer to explore the
possibilities.

The heart of the system lies in a
hefty box of electronics secured to a
gkid in the torpedo room. Linking
130 separate processing units in a

rallel architecture, the computer

reaks down problems and attacks
[(Please furn to page 132)
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NEW VIEW

If there is anvthing out there, 1
don’t want to seare it away. I reach
into a fanny pack on my hip for a pair
of bulky, black binoculars. Even in
the dark, they feel strange—two
tubular lenses melded to a third
eylinder. Two steel eables also con-
nect the eylinder to the lenses.

The binoculars are Russian. They
certainly don't feel American, There is

POWER

Magnification power Is lllustrated by the
pictures above. Relative brightness level

Is shown on the oppaosite page.
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not much thought
given to a sleek,
stylish design here |
—these binoculars [
are strictly fune- '§%
tional in looks, De- &
gpite their bulk, they
are surprisingly light, just under 3
pounds. I'm no longer in the Adiron-
dack Mountains. I suddenly feel like
I'm in a Siberian forest, maybe with
a red star on my shirt collar. [t's a
hard feeling to shake,

There's a power switch on the
cylinder. The ON/OFF markings, |
had noticed earlier, are in both Russ-
ian and English. T turn on the power,
supplied by two AA batteries, and
hear a faint hum. An emerald glow
fills each eyepiece. [ raise the binocu-
lars to my eves, conscious that I'm
about to see the unseen—for these
are night-vision binoculars, I'm also a
little uneasy. Without these binocu-
lars, I would never know if there is a
bear 50 ft. away. Now I'll know.

The night-vision landscape is a
green one. Theoretically, it could be
any color, but green provides the most
contrast. I can see clearly across the
field, discerning the solitary tree
standing some yards before the lake
shore. The lake is black, hut its be-
ginnings are clearly visible, There
are no animals around. I'm filled with
8 mixture of disappointment and re-
lief. To see a deer is
one thing, To see a
bear would be an-
other thing entire-
ly. I tirn my head,
eyes gloed to the
evepieces. The trail
back to the main
road is easy to see,

Some minutes lat-
er, I'm standing under
a tree on the dark side
of Mirror Lake across
from the town of Lake
Placid. Now 1 really feel
like a renegade Soviet W
commando. With the naked
eye, all I can see of the town is

The top picture is a
night scene seen with
the eye. Night-vision
binoculars produce the
greenish view at left. A
monocular spotter |5
also available |below].

a collection
of lights. But
when I look through
the night-vision binoeu-
lars, 1 see a world of eerie
green activity, Cars going up hills,
plumes of bright green shooting from
the head- and taillights. People are
visible, strolling down by the canoe
landing. The experience is oddly
voyeuristie. | can see the town wit
all its activity, but no one ean see me.
What I'm actually watching,
though, is television. With standard
binoculars, the bigger the objective
or larger lens, the more light will
be captured for a brighter image.
Night-vision binoculars work much
differently. The model MPN 30K I'm
using, imported hy
Moonlight Prod-
uets of San

Bushnell's
autofocus binoculars

let you focus on an object
Instantly at the touch of a button.

POPULAR MECHANICS ® NOVEMBER 1993




PR FHCIT Y LRDRARTD LAF B M

BRIGHTNESS

Diego, has at its heart a light intensi-
fier made up of a photoeathode, a
mierochannel plate and a phosphor
SCTEEN.

The photocathode is a semitrans-
parent negatively charged electrode.
When light hits the photocathode,
electrons are emitted and collected
by the mierochannel plate. The plate
is actually a silicate glass wafer
made up of thousands of hollow glass
fibers fused into a single bundle, The
plate accelerates the collected elec-
trons, which are then displayed as
the amplified image on a phosphor
screen that operates much like a
television. When you look through
the binoculars, what you are seeing
is the image displayed on the phos-
phor sereen.

In the case of the MPN 30K, ambi-
ent light is being amplified up to
30,000 times with a visual magnifiea-
tion of 2.5. More sophisticated night-
vision gear, employing fiberoptic
technology and special lens coatings,
is used by the U.S, military, but the
cost is many times the suggested list
price of $849 for the MPN 30K. In
terms of night-vision equipment, the
Mnun]iﬁht line represents a price
breakthrough for average con-
sumers, At the low end from a price
standpoint is the MPN 1500, a
monoceular or single lens scope with a
pistol grip, listed at $449 and rated to
amplify light 1500 times. Needless to
say, exposing the lens of these hinoe-
ulars to bright light could be very
damaging to the lens.

Also wurking well at night are
binoculars like Steiner's Tx50 Elec-
troniec Commander. Designed for
boating, binoculars like this with an
ohjective lens brightness rating of 50
(the first number indicates magnifi-
cation) work well for star gazing,
making the Milky Way look like a
beach of stars,

The principal feature of the Elec-
tronie Commander (§1999) is its abil-
ity to provide an aceurate bearing for
boaters. An electronic sensor meas-
ures the magnetie field of the Earth,
and this data is analyzed by a micro-
processor. The bearing is then dis-
played internally on an LED screen.
Leica's Tx42 Geovid model ($6000)
takes a similar tack, combining an
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infrared sensor with an electronic
compass to measure both distance
and direction.

Steiner, in fact, is among those
leading the way in application-specif-
ic binoculars. For example, one new
Steiner model is a 9x40 binoeular
($899) made for hunting. A CAT (col-
or-adjusted transmission) lens coat-
ing works to improve visibility in low
light and block glare in bright sun-
light or hazy conditions. Steiner's
8x30 Firebird model ($449) goes even
further, applying a red coating to
the objective lens so what fyﬂu
wind up with is a big pair o
sunglasses. Bushnell's
Mini model ($110) also £ -
works like sunglass- b 7
es to block nltra- 4S8
violet light.

Big hinoc-
ulars with
large ob-

jective lenses and large exit pupil
diameter in the ocular or smaller ©
lens capture a lot of light and pro-

vide expansive fields of view—typi-

cally between 300 and 500 ft. at 1000
yards, On the other hand, they’re of-
ten too big or unwieldy to earry on
hiking or camping trips.

Compact binoculars that fit easily
into a pocket are the more mohile al-
ternative, Despite their diminutive
gize, many pack a lot of power. Egpe-
cially pleasing is the new Pentax
16x24 UCF III model ($215), a com-
pact that offers one of the highest
magnification powers available in a
rugged one-piece design. Another
eyvepleaser in a more traditional de-
gign is the white Olympus 8x22 RC
($206)—a tiny model that features a
remarkable and clear field of view of
372 ft. at 1000 yards.

Small with a difference is the
Bushnell 10x25 autofocus binocular

($280), Like a camera, this binocular
instantly focuses on an object at the
touch of a button. In theory, the auto-
focus feature should be most advan-
tageous when tracking a moving ob-
ject, a tazk simply accomplished by
holding down the red autofocus but-
ton. In practice, the focusing system
proved to be a bit jumpy and didn't
provide a smooth tracking movement.
Another small alternative is a new
breed of mini monoculars. These are
reminiscent of the old

spyglasses used by

pirates, except that they don't extend.
A pood example of the breed is the
Pentax 8x30 model ($216) that is only
5 in. in length. It also comes with an
attachment that converts the monoe-
ular into a microscope for real close-
up work.

To see what the naked eye cannot
has always been a fond desire. A
good pair of binoculars is a move in
that direction. ™
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® Backbreaking work, no
sleep, miserable condi-
tions. This could be the un-
official motto of the Camel
Trophy, the Olyvmpies of
4-wheeling, except for one
thing: It's pure understate-
ment. It doesn't begin to
convey the grueling exper-
ience of the 1000-mile
expedition across Sabah,
Borneo, which followed a
route over little-used jun-
gle tracks, washouts and
raging rivers, Nor does it
convey the 16 exhausting
days of coping with mud,
dust, snakes, leeches, in-

sects, heat, humidity and sleep deprivation.
And, as if these conditions weren't challenging
! enough, the 16 international teams that comprised
the 1993 Camel Trophy convoy pushed their skills

ADVENTURE

——y

The U.S. Camel Trophy team conquers jungles, raging rivers, mud, snakes
and leeches to win the 4-wheeler’s olympics. And we go along for the ride. %**

BY JOE SKORUPA, Boating/Outdoors Editor

PM Photos by Peter MacGillivray

£

It takes manpower o keep the jungle convoy rolling.
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and stamina to the limit by
performing mandatory
tasks such as swimming
across rivers, building
bridges out of fallen trees,
making field repairs on
dizabled vehicles and ori-
enteering through the
heart of the jungle.

From my eyewitness
perspective, the Camel
Trophy makes the Hawai-
ian Ironman Triathlon
seem like a stroll in the
park. What kind of people
do this kind of thing? Well,
people like Tim Hensley, a
mechaniec from Portland,

Oregon, and Mike Hussey, a geologist from Middle-
bury, Vermont. Not only did they volunteer for the
Camel Trophy, they beat out hundreds of applicants
enthusiastically vying for the privilege.
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When the road dizappeared, the convoy used an inflatable raft equipped with outboard motors to ford rivers.

For their efforts, Tim and Mike were sent to Borneo,  and Mike's ordeal, they looked better than T felt.
a Malaysian island in Southeast Asia, where ¥ While my adventures couldn’t compare with
proved their mettle by becoming the first ULS, t theirs, mine included 10 hours of sleep in three days,
to win top honors—the coveted Camel Trophy . 26 hours on airplanes, a change of 13 time zones, a
I first met Tim and Mike at a jungle camp on the train derailment, rain every day and several nights in
muddy Pedas River, which used to run fast and clear a amall tent under a evitter-filled jungle eanopy.
until upstream clear-cutting turned it chocolate Btill, this was nothing campared to what
brown. 1 had just traveled halfway around the world  participating Camel Trophy journalists
by way of jet, bus and train. Tim and Mike had just endured. Each team

traveled halfway around Sabah, the northern isrequired to carry two h
provinee of Borneo, by way of Land Rover Discovery—  media representatives

the official vehiele o Camel Trophy. e Tim's  For the United States, it was
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WILD MEN IN BORNEO

A rotten log almost sends the French team into a washout, but
teamwork, important In the Camel Trophy, pulls them throwgh.

Peter MacGillivray §
and John Phillips. I
met them during
the last few days of
the expedition, and
they actually looked
worse than 1 felt.
Riding through the jungle for 16
days in the back seat of a crowded,
dirty, un-air-conditioned Land Rover
Discovery takes its toll, Like Tim
and Mike, the partieipating journal-
ists alzo had to beat out a pack of
volunteers for the privilege of receiv-
ing a megadose of what is fondly
called the Camel Trophy experience.
And like Tim and Mike, Peter and
John were pushed to their limits, and

they looked it, too.
By now you're

probably wonder-

ing: What exactly is

the Camel Trophy?

Well, it's this:

: - @ A European com-

Eany that makes adventure clothes,
ut doesn't sell them in the United

States,

® A motorized, eross-country event

sponsored by the above elothing eom-

pany, which lends its name and lack

of American recognition.

® A wilderness expedition that's more

of a convoy with tasks than a rally,

® A one-desipgn, point-seoring com-

petition that not only rewards skill

and etamina, but also compatibility,
cooperation and overall helpfulness,
® And finally, a male-bonding, ego-
satizfying 4wd olympies.

The winning teams for 1993 were
France for Special Tasks (second
yedar in a row), the Canary Islands for
Team Spirit and the United States
for the overall Camel Trophy, which
is determined by combining the
points tallied in the first two cate-
gories, Although this is the first time
that the U.S. team has won top hon-
ors, last year's team won the Team
Spirit aw ard.

As you can see by the nationalities
of the winners, the Camel Trophy is
an international event. Other com-

@ King ol the jungle at this year's Camal
Trophy was the Land Rover Discovary
Tdi—a safari-tough 4x4 that's built in Soli-
hull, England, for the world market. While
it's nol yet available in the United States,
Land Rover is making plans to introduce it
here for the 1995 modal year.

| had a chance to drive an expadition
vehicle at the jungle camp, but conditions
weran't suitable to give the intercooled
turbocharged diesel much of a workout. In
the limited gear range | was able to
test, the infine 4-cylindar 111-hp engine

clawing through rough terrain. And as
might be expected of a Land Rover, the
suspension was adept at coping with
sgharp off-camber articulation, The front
features a live axle with hydraulic
dampers and coll springs. The rear has
a live axla with A-frames, hydraulic
dampers, coil springs and helper springs.

What makes the Camel Trophy's Dis-
covery especially interasting is tha bundie
of expadition features that coma with the
Tdi spac level. These include a bull bar
with driving lamps, heavy-duty winch,

Land Rover Discovery Tdi

front and rear towing hiteh- _—
@3, brush guard wires that =
run from the bull bar to the
roof rack, rear door-mount-
ed ladder to roof rack, full
roll cage, trip mater and
quile & few athers. On
the roof rack, which
is fitted with fTour
spotlights, par-
ticipants

produced planty of low-rpm torque for =

weara able to slow sand tracks, a
spare wheel, four carrying casas, ropas,
jacks, lools and much more,

Sport/ute fans will appreciate the jungle-

taming features of the compact, S-door,
full-time 4wd, atffordable (less than
$30,000) Discovery when |t appears in tha
LS. with a gas V8, in 1884, —J.5.

42
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petitors were from Austria, Belgium,
Germany, Greece, Holland, Italy,
Japan, Malaysia, Polund, Russia,
Spain, Switzerland and Turkey.

The first Camel Trophy was staged
by a group of German adventurers 14
years ago, and has sinee evolved into
the foremost 4-wheel-drive eompeti-
tion in the world. During the first
year, the bushwackers used three
Jeeps to navigate through the Brazil-
ian jungle. During the second event,
the convoy switched to vehicles sup-
plied by Land Rover, a practice that
continues to this day. During the
third, in 1982, teams from three oth-
er nations joined the trek and the in-
ternational character of the event
was born.

Over the years, the Camel Trophy
has been staged in some of the
wildest locations on the planet, in-
cluding Southeast Asia, Africa,
Siberia and South Ameriea. Harsh
climate and unmaintained roads are
the only requirements.

Despite the assault-and-conquer
mystique of the Camel Trophy, the
truth is that it makes a genuine
effort to be politically correct, at
least as much as poesible. It always
runs on existing roads, leaves tangi-
hle improvements behind and cleans
up after itself,

This year, in a special nod to envi-
ronmental responsibility, the convoy
organized a special task that involved
building a research facility in the
wilds of the Maliau Basin, which is
known as the Lost World. The 2-
story structure was built in less than
24 hours and will be used by scientists
to study one of the oldest and least
exw]::td ecosystems in the world.

ile the U.S. team came through
the jungle unsecathed, others weren't
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0 lucky. Half a
dozen vehicles lost
clutches and dinged
body parts. Two
vehicles were rolled.
One competitor
knocked himself
out during an orienteering task. One
came down with fevers, chills and
hallueinations from dengue fever,
And, perhaps unluckiest of all, a
participating journalist got hurt hy
falling off the roof of his vehicle on
the way to the hotel after the event
officially had ended.

However, all vehicles and partici-
pants made it to the final destination,
in Kota Kinabalu, in fine shape, All,

The winners of the 19932 Camel Trophy
are Mike Hussey (left] and Tim Hensley.
the first Americans to capture top honors.

that is, except
for the competitor
with dengue fever,
who had tears in
his eyes when the
helicopter took him
to the hospital.
He's probably over the illness by
now, but it's doubtful he's over the
disappointment of missing the mem-
orable "You Made It" ceremony,
which was celebrated by the convoy
on a4 beach on the South China Sea.

The rules of the Camel Trophy
state that it's a one-time-only event,
strictly for enthusiasts. Drivers who
have ever held a professional racing
license are prnhigited. In addition,
there's no pay or prize money (only
expenses). The reward is basically in
the doing, the opportunity to make
international friendships, bragging
rights to last a lifetime and the
MEmories.

Ah, and what enduring memories.
Interestingly, there were 14 support
vehicles for the 1993 Camel Trophy
expedition, and most were manned
by former competitors who return
vear after year. In a strange way, the
Camel Trophy has become a bonding
experience so powerful that many
veterans are making it a lifetime
commitment.

Next year's Camel Trophy will
start in Brazil and go through
Paraguay and Argentina on its way
to Chile. The route will include Igna-
cio Falls, Patagonia, the Andes and
the Atacama Desert. Backbreaking
work, no sleep, miserable eonditions.
I wonder if there's still time for me to
reserve a back seat. ™
For further informahion, contact: Camel Trophy,

.8, Coordinator, Dept. 4WOR, P.O. Box 587,
Snowmass, CO 51654,
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® From Maine to Montana, winter weekends echo with
the shrill howl of high-performance snowmobile rac-
ing. Like race fans evervwhere, snowmobilers not only
cheer their favorite racers but also the stock-class
sleds they ride. Many fans, in fact, ride the same sleds
they root for at the track when they get back home,

We thought it was time to look at these speedsters,
and focused on the popular 580-ce class. While they
aren't the most powerful snowmobiles available—
muscle sleds go up to 900 ee—they offer a unifue com-
hination of flat-out speed and agile handling, a potent
blend that makes them perennial best sellers.

For the best riding in the country, we went to West
Yellowstone, Montana, to wring out four 19894 models:
Arctic Cat ZR 580, Polaris Indy XLT Special, Ski-
Doo Formula Z and Yamaha Vmax 600. Test results

14

were very cloge among the four models, but each ma-
chine displayed & distinct personality.

Arctic Cat ZR
The most rage-oriel
Cat ZR 880
powerdul sled @
the frail, G

stability. A doub!
-]'11'1mn1 'mri gﬂmn

what stiff at low spe Pdw but umu:ammen!'
Motivation 1s au;anhed by a {]'U hp HR0-CC l"'.nl.lb"llk]
twin-evlinder engine. The engine’s low mounting sys
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Sports—car speed and agility converge in the
best-selling 580-cc class of snowmobile. We go to
Yellowstone to test the four best.

1. mwm:ruum for an electric starter as an option,
L tnghm turng over easily with the standard

A {'Esi?

ZR's y features may be a
mixed ble -athp: v easnal 8. The steel skis are
narrow for excellent turn  they tend to hunt

sarpund on mtmri trails, T}]I"-lllgﬂ hydraulic brake is

powertul, but it's difficult to modulate.
Overall, the R is designed to be fast over rough

: nditlﬁtlhieand Basy Lﬂ service. Aggressive rid-

;r&femme to

‘the sle eylir 79- "mgtl:bu and svelte 468-
lemﬂ v 'ﬂlh ‘iﬁ!ﬂh m%ﬂﬂﬁ 'FIU-M to
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Z3-pound advantage over the other models,

Despite the 95-horse engine's 3-cylinder design, the
Fuji-built powerplant weighs no more than twins of
equal displacement. Polaris trimmed additional weight
by forming chassis components from aluminum.

The XLT uses a proven front suspension: a pair of
transverse links attached to the chassis with a trailing
arm, eoil spring and gras shock on each side. A torsion
bar between the skis enhances stability, The rear sus-
pension features a pair of gas shocks.

Riding ergonomics on the XLT are excellent. The
seat’s contour keeps the rider firmly in place on rough
trails, and offers lots of foot- and legroom. Heated
handgrips and throttle are standard, but the switches
are located in an awkward spot on the eowl,

The XLT gives a smooth, controlled ride that will

&7



satisfy your need for speed. As a
bonus, you don't have to drive fast to
appreciate its performance.

Ski-Doo Formula Z
The Ski-Doo Formula Z is a new and
faster model based on the slimmed-
down Formula 2000 chassis, which
weighs 40 pounds less than last year’s
steel-and-aluminum design.

The heart of the Formula Z is the
581-cc Rotax engine, which uses pro-
prietary rotary-valve induection to
achieve a whopping 110 hp. Its front
suspension is similar to the Polaris
setup. The rear features three coil
springs with gas shocks.

Outstanding features on the For-
mula Z include the most comfortable
seat of the group, plenty of legroom
with great toe-hooks, the most at-
tractive graphics and body design
and composite skis that glide better
and weigh less than steel skis.

After hours of riding, the test team
found the handlebars to be a long
reach for the driver and angled in a
way that reduced leverage in turns.
And while the throttle is progressive,
it's not linear, so we often got more
power out of turns than we wanted.

The Formula Z led the pack in top-
end speed, and the Rotax motor was
the most responsive of the group.
Unfortunately, the suspension soaked
up small bumps but bottomed out

48

il = e
over mogula, Plus, the sled required
a lot of body lean and muscle to stay
upright in high-speed turns.

Agpressive riders, of course, won't
mind putting in extra effort, especial-
Iy when they're leading the pack.

Yamaha Vmax 600

The Vmax 600 is a member of a fami-
Iy of midrange sport models based on
the Vmax-4 musele sled. The unit we
tested is the most performance-ori-

TEST PARAMETERS
Trall-riding was done on the hundreds
of miles of groomed tralls around West
Yellowstone, which Is at an elevation of
about 6700 fi. Observed top-end speed
was measured with & radar gun and
conducted by a solo PM test rider on
an old alrstrip. Estimated speed refers
to speed at sea level.

Length/Width/Weight/Fuel Capacity

MODEL ARCTIC CAT ZR 580

111.0°/45.0%/483 I5.42.0 gal.

Engine/Displacement/Horsepower Suzuki 2-cylindenS80 ce/80 hp
Seat HeightEngine Height/Clearance 2.5°Ma.755.0"
Suspension Travel, Front/Rear 6.078.5"

Top-End Speed, Dbserved/Estimated &1 mph/85-100 mph

SHif, race-bred suspension smooths oul at spead

C'DI’I'I-II'I'I'IL Low center of gravity rewards aggression in fums
Ergonomics Easy-io-grip throitle, excallent riding position
Special Features Advanced suspension, racing hydraulic brakes
Price §5009

Address P.0. Box B10

Thiel River Falls, MM 56701

All sleds come with easy-to-use pull
starters—iypical of lightwelght racing
sleds. All have optional electric starers,
except the Arctic Cat ZR 580. All are
equipped with cleated rubber drive tracks
that measure 15 = 121 In. All have 40-in.
skl stances—the distance between the
centerlines of the steering skis. All have
Z-stroke oll-injected englnes. All hp
ratings areé estimates—the snowmoblle
indusiry doesn’t provide this figure.

Frant suspension features a double A-
arm with coll spring and gas shocks.
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ARCTIC CAT ZR 580

=

ented model, which is equipped with
a twin-cylinder 98-hp Yamaha engine
that displaces 658 ce.

The Vmax ran neck-and-neck with
the Polaris and Arctic Cat, and it of-
fers plenty of smooth power, but
without an abundance of snap or full-
throatedness.

The model’s TSS front suspension
places a sliding strut over each ski,
with a spring and shock-absorber
cartridge ingide a tube that looks and

POLARIS INDY XLT SPECIAL

functions like a motoreyele fork. The
rear suspension has a pair of gas
shocks with adjustable coil springs.

The Vmax glides on lightweight
steel skis that have plastic skins on
the running surface. The seat is well
contoured and deep set, and this
helps lower the sled’s eenter of gravi-
ty. On the down side, our knees were
a bit cramped.

While the TSS front suspension
was smooth, the track suspension

S5KI-DOO FORMULA Z

was a little stiff. It's worth noting
that we tested a model with a proto-
type suspension, and Yamaha claims
the ride will improve when produc-
tion begins.

Even in pre-production form, the
Yamaha displayed excellent fit-and-
finish, and its sugpested retail price
($5649) is the lowest of the group. If
Yamaha can improve the rear sus-
pension, the Vmax 600 will be the
best valoe in this class, ™

YAMAHA VMAX 600

106.07/45.0°/468 1./110.7 gal. 110.0746.0°/478 1b./11.1 gal. 110,6745.57491 ©./10.0 gal.
Fujl 3-cylinder/579 co/85 hp Rotax 2-cylinder/581 cc/110 hp Yamaha 2-cyinder/508 cc/98 hp
23.75721.578.25" 25 07/20.57/6.25" 22 0'/22 5"/6.5"

8.0v8.0° 8575 7.2B.5

B0.5 mphv5-100 mph 84,5 mph/100-105 mph 81.5 mphve5-100 mph

Smooth at all speeds, never bottoms out

Engine more advanced than the suspension

Prototype suspension was fairly stiff at all speeds

Predictable in all situations, no miabehavior

Requires some muscle o g1 through hand fums

Low center of gravity makes pinning tums aasy

Lots of foot- and legroom, convenient hrottie

Supert ancepd for long-reach throtflahandlebars

Low seat cramped kneas, ofherwise super

T g580

Heated q.l_’faird throttke, integrated seal cover

1225 Hwy, 188 N.,
Minnsapolis, MN 55441

with three 34mm Mikunl carbs.

Dash panel has instruments with large
numerals that are easy to read at speed.

Side engine cover drops down for easy
access to clutch and drivebelt.
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TECHNOLOGY

Built for war, the Global Positioning System has become a
surprise peace dividend for thousands of enterprising Users.

BY PHILIP CHIEN; PM lilustration by Paul DiMare




® Forty yvears ago, who would have
thought you could use a phone line to
mail a letter, play a game ar pay off a
loan? And 20 years ago, would you have
ruessed that a $10-billion fleet of mili-
tary satellites, developed at the height
of the Cold War, would help vou redis-
cover a fabulons fishing hole?

Yet it ean. Well over 100,000 Globhal
Positioning System receivers are in
eivilian hands, “The potential for GPS is
to be as ubiguitous as the telephone and
as pervasive as the personal computer,”
aays Michael Swiek, executive secretary
of the U5, GPS Industry Council, “Each
time Yo turm around, VOUL SE€ d new ap-
plication you never thought of before.”

The sy=tem’s original purpose was
fur from peaeeful: Tt was developed to
tell moving aireraflt, warships and mis-
siles exactly where they were with re-

POPULAR MECHANICS ® NOVEMBER 199

spect to their targets. Last June, the
24th satellite rocketed into orbit, com-
pleting the constellation. Says GPS sys
tem program director Air Foree Col.
Larry Graviss, “When vou walk outside,
vou will have at least four satellites
available to give you veloeity, altitude
and loeation anywhere in the world,™

Name the time and place
In a nutshell, GPS iz an exercise in tr

angulation. Each satellite keeps track of

two things: exactly where it is (thanks to
radar tracking) and exactly what time it
is (thanks to four on-board atomie
clocks). The zatellite continuously emits
signals that convey this information.
Your receiver also carries a clock and
notes the time that it intercepts a
signal. By comparing this time with
the time broadeast by the satellite, the

GPS has found a place in countless
applications, from left to right: New
military uses, such as precision-strike
weapons guldance, remain the
system’s top priority. But boaters
have been quick to pick up on

the technology for navigation.
Meanwhiie, several companies have
developed In-car navigation systems,
with GPS signals translated into
maving maps. Private pllots also rely
on GPS for navigation, ploneering
the method well before recent Space
Shuttle experiments along the same
lines. On the ground, backpackers
[and hiker rescue teams) have
embraced the technology. Long-
haul trucking companies track loads
with GPS. Surveyors mark off land
parcels with extra-precise differential
GPS, while alrporns are now phasing
in this technique to land planes
during foul weather.




YOU ARE HERE

receiver calenlates its distance from
the satellite. Then by triangulating
from three other satellites, the re-
ceiver gets a fix on its own longitude,
latitude and altitude.

The satellites broadecast several
varieties of signal, however.
American and allied military
foreces carry receivers that
can descramble the encrypt-
ed P-Code signal, which pin-
points locations to within 50
ft. The rest of us can pick up
the eivilian C/A signal, whie
provides accuracy to roughly
80 ft. Fearing that hostile
forees could use C/A signals
to puide missiles, however,
the Pentagon has purposely
muddied that signal with
pseudo-random noise. This
so-called Selective Availahili-
ty mode degrades C/A accu-
racy to about 300 ft,

Ironically, one arm of the
U.5. military—the Coast
Guard—has embraced a trick
that overcomes Selective
Availability. Local-area differ-
ential GPS, or DGPS, works
on the prineciple that all the
receivers in a given vicinity
will be off by the same amount. In
DGPS, a stationary GPS receiver, its
geographic location known precisely,
picks up the satellite broadcasts and
calculates the error, This reference
station then broadcasts a correction

over another frequency. The result is
an accuracy of 10 to 16 ft.—better
than the military P-Code. The Coast
Guard has set up prototype reference
stations around the coastline and
plans to provide DGPS services to

GPS satellites ring the globe In six orbital planes.

1.5, harbors by the year 1996,

In addition, the Federal Aviation
Administration has begun installing
DGPS at airports, aiming to replace
the radio beacons that usher in planes
during instrument-guided approaches.

More controversial is a plan by
Inmarsat, which provides maritime
satellite-navigation services. Starting
in 1995, a new generation of Inmar-
sat satellites will shower wide areas
with signals carrying DGPS correc-
tions, This would create a
worldwide eivil navigation
aid. The Pentagon has al-
ready objected, suggesting,
among other things, that ter-
rorists could spoof the sig-
nals to cragh airliners.

Meanwhile, researchers
keep whittling away at the
built-in inaccuracies. Stanford
University, for example, has
experimented with kinematie
(GPS, This technique takes ad-
vantage of the Doppler effect
—a shift in the GPS carrier
frequency that appears to a
moving vehicle as it passes a
signal transmitter. The sys-
tem is complex, requiring both
a ground-based reference re-
ceiver and go-called “pseudo-
lites,” which retransmit GPS
signals from fixed locations.
But it can resolve an air-
eraft's altitude to within 1 fi.
—well ingide the demands of
stringent runwu:r'-u;}L!ruuch rules.

This and other techniques will only
fuel the nx;;luaiun in civilian applica-
tions, which appear more ingenious
every day, As Swiek says, “The imag-
ination is the only limit." M

Ten Scenes From The GPS Revolution

After the 1989 sarthquake, tha city of San
Francisco commissioned a survey of the
Golden Gate Bridge and ils vicinity, Field
teams calibratled survey points down 1o
the centimeter, using differantial GPS. Af-
ter the next quake, the points will be re-
survayed—Iio sea how far the Earth moves.

in Brazil's Pantanal floodplain area. biolo-
gisis are using Magellan handheld GPS
recelvars 10 lay out a wildiife survey grid.
Meanwhile. aboard low-flying aircraft,
other biologisis use GPS to log in the
location of crocodiles tagged with paint
splashes on their backs.

Tha California Department of Transporta-
tion, East Bay District, has embarked on
an experimental program with GP3-
equipped tow trucks. Each truck’s receiv-
er transmils s location back to headguar-
lers. Whien a call comes in, the dispatcher
radios the nearest available truck.

GPS found the lost city of Ubar, the fabled
cenler of frankincense in ancient times.
Archaeologists spotted the likely site in
Oman from Earth-observation satellite
images. They then used GPS 1o home in.
Uging Magellan GPS receivers, diggers
register the location of relics unearthed.

Dashboard navigation systems are pop-
ping up everywhere. One, from Delorme
Mapping, turns GPS data into a “trail of
bread crumbs”™ on a maving map. All you
need iS5 & receiver and a portable computer
with a CD-ROM drive, which housas a na-
tionwide map database.
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The days of flagmen guiding cropdustars
along their runlines are long gone. Instead,
a Tnimble Mavigation product cambinas
GPS with a display ol lights on the aircraft's
glareshield. The system keeps the pilot on
track and points out spray activation and cut-
olf points for surgical strikes against pests

Mongolia's Gobi Desert harbors uniqua
dinosaur fossils that have attracted pale-
ontologists from the Amencan Musaum of
Matural History. Mot only do the ressarchers
mark the location of finds with GPS, they
also rely on GPS 1o find their way in and
out of the forbidding wasteland.

While GPS still isn't standard equipment
on the Shuttla, it is on NASA's TOPEX/
FPoseidon satellite. which measures sea
surface heights. No other satallite is
tracked so precisely, GPS readings com-
bing with laser and radar tracking to pin-
point the arbiting bird to within 4 in.

The Biltish Foundation is sponsoring a tag-
and-release program. Hooked fish gat
tagged with their locations, as provided by
GPS. Sportfishermen are then asked 10
repar whera they catch taggad fish. 5o far,
one globe-trofiing markin was released off
MNorth Carolina and showed up in Angola.

Ships and aircraft can tap GPS signals to
gauge pitch, roll and yaw. A system con-
ceived by Trimble combinas one receiver
with an array of antennas. Since the GPS
signals hit each antenna at slightly differ-
ent times, the receiver can calculale
phase ditferences and determine attitude.
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Alternatives to the gold standard.

® The greatest compliment you
can pay a minivan is to say it
dlrives like a car. And carlike is

BY MICHAEL LAMM, Contnibuting Editor
Pi Photos by Rich Cox

rassette stereo systems, but in
the Villager they're standard
only in the LS, A eear-window

what a1 lot of the owners we sur-
vieved saied about their Mereury
Villagers and Nissan Quests.

There aren’t many differ-
ences between the two, The
Quest sports o version of the
Maxima grille, while the Vil-
luger has Mercury's familiar
lightbar, Both vans have their
own unigque taillamps, body
moldings, wheel covers and op-
tional alloy wheels, Other than that, they're the same.

While both vans come in two trim levels—Villager GS
and LS, Quest XE and GXE—there wre some distinetions
in equipment. All Villugers come standard with d-wheel
antilock brukes, but ABS is 2 3700 option in the Quest, All
Quests have air conditioning, but it's an option in the bis-
e Villager GS. The Quest GXE comes with an auxiliay
pear air-conditioning system, but in the Villager it's bnilt
into several different option packages,

All Quests come with tilt steering wheels and AM/FM
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defopger is standard in &l
Quests, but it costs extra in all
Villagers. The base Quest XE
list= for 17305, the Villager GS
for 16,7090,

Nizssan handled most of the
design and engineering work in
the development of the Villagery
Quest, while Fowd took on man-
ufacturing issues and final as-
sembly, Assembly takes place in
Foprd's former van plant near Avon Lake, Ohio,

Nizsan supplies the VB engine, the automatie transaxle
and most of the major body stampings from its plant in
Smyrna, Tennessee. The 151-hp VG and electronically
controlled 4-speed transmission—the only powerteam
available—derive from the Nissan Maxima, as do most of
the steering and front-suspension components, However,
enough parts come from Nissan's LS. plant and from
Ford and other domestie suppliers that the Villager
Guest qualifies as o domestie vehicle,

j= 1=
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S-nm:m:wameﬂmngerp:nd th:lng.

It's clear that the Villager/Quest's
marketing target is Chrysler's gold-
standard minivangs—the Plymouth
Vovager, Dodge Caravan and
Chrysler Town & Country. Dimen-
sionally, the Villager/Quest stretches

Seating got high marks, controls drew pans,
nearly a foot longer than the stand-
arid MoPar minivan (Grand versions
of the Caravan and Vovager streteh
to 190.5 in.), and the rear seat is 4 in.
wider. But other interior dimensions
are almost identical. Total cargo vol-

Smooth V6 engine pleased most owners.

umes, with the second-row seats re-
maoved, are also virtually identieal for
all the standard vans,

Our survey showed that owners
particularly like the way the Villager/
Quest handles. Fully 77% judged

SUMMHRY OF VILLAGER/QUEST OWNERS REPORTS*
Total miles driven 2,362 572 2.0 .-\.wmmr fid ‘:m THA%:
Avernge miles driven TR25 Aw-n,pn L0 L6 b. 1T
Purchase price: Poar L \ﬁtﬂﬂt Likies: ﬁ‘[l-l'tllﬂ' dealer service oplinion:
Average A6 Braking: ddling BLI%  Excellent 515
nge §16 28,000  Excellent G22% Styling 415 Cioadd 6.0
Why did you choose the Good 4.0 Ride quality 484 Avernge T2
Villnger/Guesi? Average 28 Comfort 5.7 Poor Ly
Styling 46.0¢%  Poor 0.0 "-’em:ile wnum.: 25  Nissan dealer service opinion:
Handliing 208 Owverall performance: £ P 186 Excollent
Roominesa 166 Excellent BR.TH Speriﬁt dislibes: G Bt
Varsatile seating/enrgo 14.7 G a0z No eompluints 1L6%  Average 127
Pricefvalue 101 Average .7 Vagrue parking dimensions 115 Puaor 3]
Standard equipment O Poor 0.3 Fuel eeonomy lower Mercury dealer gales policy:
Hide quality Bl Control lnyout: than expected 8.6 Excellent GT.0%
E h g, oityhwy: 1867235 Exeellent 5%  Npises and raftles TR G Ih2
\l | ces | Mercury Grood 438 Mo I.I.\'bﬁ:ﬁ TR Average 78
B24%  Average 1.0 Buggested changes: Poor L5
"If'lll I E T Foor 0T Adrbags HiL% Nissan dealer sales policy:
Muodel choices (Nissan): Instrumeniation: Improve ahoulder- Exeollent 45.7%
XE AL2%:  Excellent Hl4% harness enmfort 107 Gl 379
GXE A8 Good 428 Center-peat cup holders ) Avernge 151
Seating choices: Average 4.1 Imgpirove center console a7 Poor 14
T-pussenger o85%  Poor LT Maore cargo space Number of vehicles owned:
- puwsne Li  Driver sightlines: with seats in place L% This vehicks only 18.8%
ions/Accessories: Exocellant 9%  Improve instroment Twn vehicles g
ntilock brakes T2 Good 378 illamination b.fi Three vehicles 2
Handling prckage 475 Average 86 Mechanical trouble? Four or more 102
Center-row captain’s chairs 326 Poor 27 No A%  Principul driver;
Keyless entry 282  Workmanship opinion: Yes = Female G609
Digital instruments e Excellent GhA%  What type of trouble? Ml ma
Towing/performance Good 331 HRenr wiper won't ahut off 21% Egusl BT
0.1 Average 12 Eleetrical problems 15.0 Age distribution of owners:
Bunroa 165 Paar 03 Brakes 115 29 ared ander 5.0%
Leather upholstery 134  Comfort opinion, front seats: Heater fun A0 A9 0
Engine power: Excellent T36%  Adrcomditioner 7.1 Gll-plus 251
Exrcellent 616% Good 244 Fuel system 62 Based on your experience, would
Good 433 Average 21 Heuter 82 the "r'i! or Cuesi be your choice
Avernge 48 Poor 0o Repair il yoursel? i it to do over agnin?
FPoor 3  Comfort opinion, rear seats Mo 98.2% H- TLA%
Handling: Excellent 4L0%  Yes 1A Mayhe 242
Execellent TR Good 20 Dealer repairs satisfactory? No 42
* Percentages might not equal 1009 doe to rounding up or insufficient data
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handling excellent, and another 22%
seored it good, Owners also like the
V/Q's style and ride quality, along
with overall comfort.

There was a lot of praise for the
V/Q's versatility in seating and eargo
arrangements, Nissan claims up to
24 different seat configurations. The
sepond-row seats, available as a single
bench seat or separate captain-style
buckets, have quick-release mounts
and lift eut easily. The third-row

hench can then slide forward on §

tracks, and can be folded and refold-
ed right up against the front seat
baeks. You can also remove the thimd
beneh with hand toals. This leaves an
uneluttered interior of 1264 eu. fit.
Additionally, all second- and third-
row seat backs fold flat so they can
aerve as tables,

What V/Q owners didn't like were
the mouse-motor shoulder harnesses
and manual lap belts. This is a com-
mon complaint that's disappearing as
airbags replace automatic belts in
passive systems. However, the V/Q
vans in our survey weren't equipped
with airbags—a driver's airbag will
be standard with "9 models—and
26.2% of our owners expressed un-
happiness with this omission. A num-
ber of them also criticized the lack of
a child safety seat option.

Another peeve had to do with
parking. The V/Q's sloping hood pro-
vides no reference points, and some
owners confessed to parking by ear.

The ergonomic gripes we tallied
mostly had to do with stereo and ven-
tilation controls. These are clustered
on a console pod between the driver
and passenger, and the buttons are
g0 small and g0 numerous that they
provoked a number of complaints.

Back on the plus side of the ledger,
more than two-thirds of our respon-
dents reported no mechanieal diffi-
culties of any kind. Of the 33.7% who
did have problems, dealers made
first-time repairs in roughly 80% of
all cases. Since service constituted
one of the main reasons for choosing
between Mercury and Nissan, it's in-
teresting to note that Villager own-
ers were more pleased with dealer
salez and service policies than were
Quest owners.

Minivans tend to be transitional
vehicles—people move into and out
of them as their needs change,
They're handiest, obyiously, for
growing families. So it's quite a com-
pliment that 71.6% of our respon-
dents said they'd buy a Villager or
Quest next time around. Only 4.2%
gave a definite thumbs down. This
means that the majority of these
minivan owners think that the
Mereury Villager and/or Nissan
Quest is their kind of car, M
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Slick styling seduced more Villager and Ouest buyers than any other tralt. However, own-
ers listed carlike handling as the best-liked feature. Ride quality also ranked high.

® |t's amazing that something as
successful as the Chrysler minivan
has taken so long to provoke a direct
challenge. Although there are some
18 minivan nameplates on the mar-
ket, these two—the Villager and the
Quest—are the first that square up
head to head with the original Chrys-
ler concept: sedan driveability, small-
van volume.,

A week of touring the Los Angeles
area in the Villager shown here—plus
a year of living with a Villager long-
term test vehicle in Detroit—leaves
us with no doubt conceming the drive-
ability issue. These minivans are
mannerly and predictable, with very
good steering feel and excellent ride
quality. They're also exceptionally
quiet. It's hard to remember that
you're hauling around all that cargo
volume.

But the most telling testimonial
concerning the Villager/Quest drive-
ability quotient comes from the people
doing the day-to-day driving. Based on
our survey, almost two-thirds of these
people are women. And in our experi-
ence, women have a much more de-
manding definition of "carlike® than
men. Minivans riding on compact
pickup chassis need not apply.

Recognizing that blazing 0-10-60
performance isn't an important con-
sideration in minivan purchase deci-
sions, we'd call this van's powertrain
good. MNissan's V6 is wonderfully
smooth, and the 4-speed transaxie is
almost transparent in its operation—

The V/Q Alternative

upshifis in particular are difficult to
discern in ordinary driving. And even
though some of our owners weren't
pleased with their fuel economy, we
regard this van's mpg as competitive.
Our own travels around L.A. netted
just over 18 mpg.

About the only time we wished for
more muscle was in passing situa-
tions on 2-lane highways. With al-
most 2 tons of minivan to tow, pass-
ing exposure times feel a little
lengthy. We also think the tow rai-
ing—3500 pounds—is optimistic. If
towing in that weight range is likely to
be a regular part of your van's work-
load, we recommend one of the rear-
drive minivans and more power.

There are a couple of areas where
the Villager/Quest gives something
away to the Chrysler minivans. It has
only one powertrain offering—albeit a
good one—versus a varied Chrysler
lineup that includes the option of all-
wheel drive. The V/Q comes in just
one size, in contrast fo the siretched
Grand versions of the Dodge Cara-
van and Plymouth Voyager. And
Chrysler's airbags and optional inte-
grated child seats have been strong
selling points.

However, Villager/Quest gets a big
edge In seating/cargo flexibility, and
its styling is competitive. Stir a stand-
ard driver's airbag into the mix (94
model year), and you've got a strong
alternative to the industry’s perennial
minivan sales leaders. It's always
nice o have choices. —Tony Swan
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A luxury car isn't just four doors and plush upholstery.

You need room: Room to cross your legs. Room to move
around without annoying your traveling companions. Room
in the trunk to stash their golf clubs. (And yours).

e That's what Caprice Classic is all about. And all this space
is yours starting at just under 519,000 That price includes
a smooth new 200-horsepower V8, dealer prep and
destination charge. Dual air bags' and anti-lock brakes are

also standard for 1994, So as long as you're going, go big.

£ _— Caprice Classic
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The Sears Craftsman Rotary Tool might be the

most versatile power tool you can own. With up

to 30,000 rpm, and dozens of accessories, it easily

handles all kinds of jobs, on all kinds of materials.
Carve wood, shape plastic, grind metal, cut

pipes, polish silver, sharpen tools, etch glass.

And that's just the beginning. As a special value,
this model comes with a free 100- piece accessory

kit, including the bits you see above and more.

Let all the elves at your house know the
Sears Craftsman Rotary Tool would be
the perfect Christmas gift.

SEARS
CRAFTSMAN.
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Furniture Refinishing

Refinlsh. When you

think about it, the word itself poses
an interesting problem. After all,
once something is finished, aren't you
through with it? Well, when it comes
to furniture, time travel is a well-doe-
umented reality. Not only can yoa go
back and refinish something that's
already done, you ean give a piece of
furniture a character and personality
never imagined by the original
craftsperson. You can recreate an
authentic look or transform a tradi-
tional piece to mateh 4 contemporary
setting. You can free the hidden
beauty of the wood trapped beneath
a half-dozen coats of t, or you ean
rejuvenate a piece that's on its last
legs. In fact, that’s really what re-
finishing is all about—rejuvenation—
to give new life to the furniture of
the past.
you ask any experienced wood-
worker, vou'll find out that furniture
finishing—applying those thin pro-
tective and reflective layers to the
surface of wood—often takes as
much as one-half the time it took
to complete the joinery and assem-
bly. And, it's not simply
because finishes take
time to apply and to dry,
it's beeause finishes are
vitally important to the
appearance of the piece—
important enough
to demand a sub-
stantial investment
in time and energy.
The job of the re-
finisher is to redo this
last, crucial step in
furniture making,
However, that's not
all it entails. Often,
years of use take
their toll in the form
of loose joints and
broken or worn
parts. Here, the re-
finisher becomes
the repa.imr, 50 the base for the new
finish is restored as close as possible
to the original condition. Also, many
ieces uotilize hardware such as
inges, drawer pulls and latches. If
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All that's old is new again.

BY THOMAS KLENCK, Associate
Home Improvement Editor

one or more of these components are
lost or broken, it's the refinisher’s job
to make it right with hardware ap-
propriate to the style of the piece.

In this Woodworking Guide, we'll
take you through the basie steps nec-
essary to rejuvenate your prize from
the past. However, because finishes
—both old and new—and the prob-
lems and techniques associated with
them can vary tremendously, we've
divided our coverage into three case
studies. Each case study is a real-

A country cupboard, Windsor-style rocker
and Duncan Phyfe table form the center-

PR PR T RCHARC CARCITONID

world example of a typical finishing
project that you might encounter.

The first deals with one of the most
common flea-market finds—a painted
cupboard, featuring beaded tongue-
and- e back panels, frame-and-
panel doors and traditional molding
details. We'll explain how to get it
down to bare wood and then bring it
back to life with a traditional-looking
delicate amber stain and a modern
clear gel wipe-on finish.

Our second case study deals with a
typical mahogany Duncan Phyfe-
style table—complete with intricate
earving and a veneered top. You'll
not only learn how to remove that old
water-stained finish, but how to fill
the grain, apply a deep mahogany
stain and polish the surface to make
it look like new.

Finally, there are some pieces that
have aged with grace, and the invest-
ment of years of use has created a
patina and character that's just too
special to remove. In this case, all
that's required is a basic eleanup
and repair job, Our third case study

illustrates this process on a classie

Windsor-style rocker.

And along the way, you'll get tips
on refinishin

supplies an

tools, the
lowdown

on those
new envi-
ronmental-

ly friendly
formulas and how they com-
pare with the old, hints for
making quick and easy fin-
ish repairs and even a
guide for using spray

eqélipment.
o, with all this

information on hand,
it's time to pull
that old dreas-

% er out of the
attic or cart home that Hoosier cup-
board that's going cheap. Time travel
is a reality—at least where furniture
finishes are concerned. And, there's
no time like the present to start your
journey. ™
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Refinisher’s
Toolkat

The right tools and supplies make
refinishing easy.

BY THOMAS KLENCK, Associate
Home Improverment Editor
PM Photos Dy Rosario Capotosto

Onr of the beauties of refinishing is

that the tools are so simple. Although it's possible to spend hundreds of
dollars on elaborate spray equipment and a workspace to do the job right,
for the most part, applying or removing a finish can be a fairly low-tech op-
eration. Except for a small sander and a good light to work by, you won't
have to plug in anything, and the only horsepower rating involved is what
you ean accomplish with your own two hands.

The really interesting thing about refinishing tools is that many of them
are unlike any other tools in the workshop. Instead of being mechanieal,
they're chemical. And although they're relatively inexpensive and easy to
use, these chemical tools are the result of
some very high-tech research and develop- |
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ment. In fact, the strippers and sol-
vents used to prepare for a new finish
are the real power tools of the refin-
ishing world.

Like any other collection of tools,
the list of things you need to meet
every contingency can get a little out
of hand. At the same time, what you
need for one specific project might
only require a few minutes in the
hardware store and a $10 or $20 in-
vestment. Our basic refinisher's
toolkit includes most of the things
you need to complete a variety of re-
finishing jobs, and it is designed to
serve as a guide for petting started,

Finish Removal Tools
Strippers—Most refinishing jobs
start with a chemical stripper. And
up until a few years ago, that meant
a product that might be as hazardous
to you as to the finish it dissolves.
These days we have another option—
water-base strippers that are less
caustic and more environmentally
friendly. If you run across a finish
that standard strippers won't touch,
you've probably stumbled onto an
old milk-base coating., The solution
here is to use a lye-base stripper,
such as Behlen’s P.D.E. Strippers
commonly range in price from 36 to
$8 per quart.

Solvents—This chemical tool both
thins finishes before application, and
cleans tools and surfaces throughout
the refinishing process. After strip-
ping, you'll also use a solvent to clean
away the stripper and the dissolved
paint. The universal solvent for han-
dling vil-base finishes is mineral spir-
its (about $1.50 per quart). If you're
using shellac, keep an alcohol shellac
solvent on hand for eleanup and thin-
ning, and lacquer thinner is appropri-
ate for some strippers. Always check
the manufacturer’s recommenda-
tions for the argmmpriate solvent.
Scraping and abrading tools—
After your stripper has softened the
finish, it's time to scrape it away. A
putty knife (32 to 38) is a good tool
for this, and special plastic knife-type
serapers are less likely to mar the
wood. A paint scraper will also come
in handy if it's kept sharp and used
with care. For tight inside corners
and moldings, contoured scrapers
called shavehooks (about $12 to $24)
do a good job.

For carved wood or intricate mold-
ings, it's best to opt for a stiff plastic-
brstle brush, available at hardware
stores for about $3. Another useful
tool for eleaning up and amoothing is
a brasg-bristle brush. These small

&4
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brushes, often called oven-cleaning
brushes, cost about $2.

Steel wool has long been a favorite
for cleaning and smoothing. This
abrasive tool comes in a range of
grades and costs about $1.50 for a
package of eight pads. It is less than
ml whmae w‘::g:i dm;?lter-l?nsa

ucts Use em particles
will rust. One solution is a synthetie
variation such as 3M's Synthetie
Steel Wool. These abrasive pads also
come in a range of coarseness grades
and can be washed out and reused
(about $3 for a package of six pads).
Sanding tools—Sandpaper types
differ in grit material and the size of
the grit, or grade. Flint paper is the
cheapest, but wears quickly. A better
choice is garnet paper—a red-col-
ored paper that holds up longer
(about 50 cents per gheet). Aluminum-
oxide paper will stand up better than
garnet paper and is the choice for
power sanders. Aluminum-oxide pa-
?!r is also available as wet/dry paper
or wet-sanding finishes between
coats. Emery paper comes in ex-
tremely fine grades for producing the
smoothest possible ﬂurfgna.

For flat surfaces, you need a sand-
ing block (82 to $9) to hold the sand-
paper. And, where there's a lot of
sanding to be done, a small orbital
sander (about $35 to $100) will speed
up the work. (Be sure that each suc-
cessively finer grade removes the
sanding marks left by the previous
sanding.) Ornately turned legs pose a
ganding problem that sandpaper
doesn't handle well. Here, sanding
cord is often the solution. This abra-
sive cord can be wrapped around
turnings for cleaning out tight de-
tails. Sanding cord costs about $10.
Cloths—Hardware stores sell
cheesecloth (about 60 cents) for wi
ing on stains, oils and other re -
ing products, although soft, lint-free
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rags also work. If you're planning to
use a grain filler in the finishing
process, have burlap rags on hand to
wipe away the excess filler.

Another important type of rag is
called a tack cloth (about 656 cents).
This tool is a cloth that's impregnat-
ed with a resin that holds dust. Use a
tack cloth after sanding and just be-
fore finishing to clean surfaces. In
addition to an assortment of rags,
have a dropeloth on hand to protect
both your worksurface and the floor.
Ordinary polyethylene film will work,
or special dropeloths are available for

about $1.50,
Safety equipment—Rubber gloves
(about $2 to 34) are a must for strip-
Eing. They not only protect your
ands, but they make cleaning up
quicker and more agreeahble. Eye
protection iz also a requirement—
choose gpoggles that completely pro-
tect your eyes from the sides, bottom
and top, as well as from the front. A
tﬂ]i.calpplastjl: variety costs about $5.
When sanding, a dust mask pro-
vides protection against the larger
airborne particles, For better protec-
tion from both dust and toxic fumes,
choose a respirator (about $35 to $50).
These masks use filters for the dust
and cartridges to absorb vapors. Dif-
ferent eartridges handle different
vapors, so be sure to get the right
cartridge for your job.
Finish applicators—The simplest
tool for applying oil finishes and
many stains iz a soft, lint-free cloth.
Varnizhes are usually applied with a
brush. In general, use a natural-bris-
tle brush for the traditional oil-base
varnishes and synthetic brushes for
water-base finishes. Natural brushes
range from about $5 to $35, and syn-
thetic brushes range from about
$1.50 to $10. Another tool that works
well with polyurethane varnishes and
other modern formulations is a foam
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applicator. These lay down a smooth
uniform coating, and their low cost
(35 cents to 75 cents) makes them a
good disposahble option.
Fillers and sealers—To fill the
pores and ereate a smooth surface on
woods such as oak, mahogany and
walnut, use a paste wood filler before
finishing. Paste wood fillers are ap-
plied to the surface, and then wiped
to leave filler in the pores, They cost
about $12 for a 1-quart can. Another
prefinish component is a sanding
sealer. This is applied to the wood to
reduce finish absorption and provide
a good base for the next coat. For
controlling stain absorption and
blotehiness assoeciated with woods
such as pine and fir, apply Minwax
Wood Conditioner before staining,
Keep a ean of wood filler on hand
for Olling nail holeg or other small
defects. Used sparingly and colored
with a refinisher’s felt marking pen,
filled nail holes can be made nearly
invisihle,

Finishing Products
Stains—Stains come in two basic
types: pigment stains and aniline
stains, often called dyes. Pigment
stains are what you generally find at
your local hardware store or home
center (about $4.50 per pint). These
are made up of a pigment that's sus-
pended in a solvent base. They're ap-
plied with a rag or brush, and then
wiped to leave a colored film on the
surface. Many professional wood-
workers prefer to work with aniline
dyves, These penetrate the surface of
the wood and produce a more uni-
form coloration. In addition to these
two types, stuins are also available in
an easy-to-apply gel form or in com-
bination with a polyurethane finish.
Finishes—When it comes to the ae-
tual surface coating, you can choose
an oil finish, varnish, shellac or lac-
quer, Oil finishes ($7 to $12 per quart)
are penetratir;ignmhea that general-
Iy produce a thin, low-luster protee-
tive coating. Along with penetrating
oil produets (actually thin w;mishEﬁ}.
one popular option is tung oil.
\?Eﬁnish&a ?nclude tra%litiunal oil-
base formulas, polyurethane and new
water-base variations. Where dura-
bility is a coneern, opt for dmlyure-
thane (about $9 per quart). However,
if you intend to rub out a quality fur-
niture finish to a high, smooth gloss,
choose a traditional rubbing varnish.
Paste wax (about $6) is useful for
adding the final glow. It can be used
on bare wood, but permits water
stains to form on the surface. |
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Refinishing A
Painted Cupboard

A modern finish gives new life to an old piece.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,
Contributing Editor

Sl]rles change, needs change—peo-
ple change. That's the answer. The question? Well, it's the one most folks
ask when they stumble on a nicely proportioned and detailed cupboard
and wonder: “Why ever did they cover that beautiful piece with paint?”

We found our cupboard in a local antique shop. And, like everything
else on display, this cupboard had charm. From the beaded back panels to
the stately molding details, this example of country furniture had all the
elements for a challenging refinishing project.

The first job was to remove the old paint. In doing so, we discovered
that the work went beyond a simple strip and finish. A few corners were
badly worn, and although we might have left them alone, we opted for
careful repair. Also, several discolored areas demanded careful touchup to
ereate a uniform base for our finish.

One of the fascinations with stripping painted furniture is discovering
the wood that the builder used. Although most pieces of this type are pine,
our cuphoard was made of fir. After stripping, we applied a stain to impart
a mellow antique look, and completed the job with a satin wipe-on finigh.

Although this old country cupboard After stripping. repairing and refinishing.
boasts sensitive detalling. the green paint our cupboard features a warm amber
needs to go and repairs need to be made.  glow and a durable satin clear finish.




Preparation
To prepare for stri m_ﬁpmg a cahinet,
first remove all h (Photo 1),
Although you don't have to take the
entire piece apart, it's best to remove
the components that are easy to take
off before stripping.

If you already know the type of
finish on the piece, choose a stripper

1 Begin the job by removing all hardware,
doors and drawers. Check the condition of
the hardware screw pllot holes.
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that's appro rmte (see “Strippers
And Fi Pg b 73). If u]:eﬁm
sure, make spnt tests with several
stripper types (Photo 2). If none of

usual strippers work, the finish is
pmhabl}r a -base a.int. in which

case you need a Ig.re
After making sever. Eﬁsput tests,
we opted for 3M's Safest Stnpper—

2 If you're unsure of the old finish, spot
test with several strippers to determine the
best. We used a water-base stripper.

a water-cleanup formula that's non-
flammable and doesn’t give off harm-
ful fumes. These considerations are
important when you're working in-
doors. Before applying the stripper,

lightly sand the surface with 150-grit
paper, scuffing the surface to help
the stripper penetrate the finish
{Photo 3).

3 ughtly sand the old finish with 150-grit
paper before stripping. The scuffed surface
makes the stripper more effective.

Stripping

After the hardware, doors and draw-
ers are removed and the old finish is
scuff sanded, rcur the stripper into a
can and use a large, soft-bristle brush
to apply a thick coating (Photao 4).

Each stripper formula will have
specific instructions for application,
80 be sure to check the instructions
on the container. Also, be sure to fol-
low all safety precautions. When using
the stripper, avoid overbrushing the
thick semi-paste coating. This is im-
portant because the stripper skins
over to contain the solvents in the
layer that dissolve tl;,BaE.mL Back-
and-forth brushing b down this
crust, allowing the solvents to escape.

Next, allow the stripper to djsau;ﬁa
the finish. Don't rush the job, but
check oeccasionally to see if the paint
is sufficiently softened for removal,
When the old finish is ready to come
off, use a plastic scraper to remove it
(Photo 5). Where the plastic scraper
can't reach, use abrasive pads moist-
ened with stripper to remove the re-
maining traces of paint. If the paint
coating was very thick and some
paint remains, you may have to re-
peat the stripping process.

When using a water-base stripper,
avoid using steel wool, as small parti-
cles can remain on thE surface and
will rust. A better choice is a synthet-
ic abrasive pad made with plastic
fibers. Use the pads in conjunetion
with a shavehook or profiled seraper
to remove the softened paint in the
moldings and erevices (Photo 6).

70

The beaded tongue-and-groove
paneling in the back of our cupboard
was particularly difficult to strip com-
pletely. Use a combination of abra-
sive pads and small profiled serapers
to ﬁit the job done (Photo 7).

ter all the surfaces have been

& Apply the stripper with a soft brush.
Avold overbrushing water-base stripper.
Let stand untl paint Is soft.

& Where a large flat scraper can't réeach,
use a synthetic abrasive pad. Avald steel
wool with water-base products.

scraped, rinse away the stripper
residue with eclean pads and fresh
water. The combination of water-
base stripper and water cleanup will
raise the grain of the wood. After the
wood is thoroughly dry, lightly sand
all surfaces.

luulmperwmnmnm

paint. Although gloves aren’t required for
a water-base stripper, they're a good idea.

7 n small beading on tongue-and-

groove back panels with stripper-damp-
ened abrasive pad and small scrapers.
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Repair

Once the paint has been removed,
you may find numerous dents,
gouges, cracks, seratches and wear
areas that were concealed by the
Faint. While you might choose to
eave these imperfections to impart
an antique or country character to
the piece, most can be easily repaired
before refinishing.

Our cabinet had torn-out areas at
the bottoms of the side panels and
some deep wear areas. e replac-
ing missing wood with a patch cut
from new stock rarely makes a good

mateh, you can find closely matehed
stock by cutting small portions from

8 Fixing splintered and worn wood means
finding matching stock. Use small pieces
cut from a hidden area like the cabinet top.

10 Use a sharp chisel to remove the wom
section. Pare the sides of the notch
smooth and flat so the patch seats well.

12 Fill nall holes and small cracks with
wood filler. Apply the filler with a small
putty knife and sand it flush when dry.

POPULAR MECHANICS ® NOVEMEER 1993

WOODWORKING
GUIDE

a hidden component of the piece, We
cut ample material for our repairs

from the gurface of the top panel
(Photo 8). If you can't find an area
from which to cut repair stock, select

new wood carefully for both color and
grain pattern.

To repair a worn area, first make
straight cuts around the section with
a sharp utility knife (Photo 9). Then,
use these cuts as guides and remove
the waste with a chisel (Photo 10).
Once the worn area has been cut
away and the surfaces of the notch
are smooth and flat, cut a patch so
the grain direction matches the sur-
rounding wood as closely as possible.

9 To repalr this worn area on the case
side, first use a sharp utility knife to define
a uniform area to be cut away.

11 Cut each paich slightly oversize to fit
the trimmed area. Glue and hold in place
with masking tape until dry. Then trim flush.

Cut the patch slightly oversize to
allow for flush trimming and sanding
after it's secured,

Repair torn sections in the same
way. After trimming the edges of the
area and leveling the bottom to make
a firm base for the h, cut an ap-

rupriate patch an ue it in place.
tape to uid it until the
glue dl'IBB oto 11).

Dents and shallow scratches ecan
also be repaired. For dents, press a
hot clothes iron over a damp cloth
placed on the dent. The steam pro-
duced will swell the compressed
wood of the dent and raise the wood
to the original level. For shallow
seratches, lightly sand with fine
paper. Avoid excessive sanding in
one small area—it's better to sand
the surrounding area as well to keep
the surface as flat as possible.

Repair gouges, cracks and nail
holes with wood filler. Apply the
wood filler with a small putty knife,
and sand it flush when it’s completely
dry (Photo 12). Although most fillers
are a e in a range of colors, you
may find it hard to exactly match the
wood you're filling. We had better
luck with Behlen's Scratch Remover
Markers, applied over the filled areas
{(Photo 13). These markers are avail-
ahle in 12 wood colors.

To remove dark stains caused by a
reaction between the iron in the nails
and the wood, spot bleach the areas
with oxalie ac,:ld. Oxalie acid is avail-
able in powder form at paint and
hardware stores. Make a solution by
dissolving 1% ounces of the powder
in 1 pint of water. Always add the
acid to the water, never the other
way around.

Then apply the hleach solution to
the stain with a small brush (Photo
14). If the stain persists, a more
concentrated solution. When the
wood dries, rinse away the residue
with water,

13 i wood filier color doesn’t comespond
to wood, use a wood-colored marker to
tone filied areas so they match.

14 Where lron In nalls have discolored
wood, bleach the area with oxalic acid.
Wash off residue when bleach has dried.

T



Sanding

After the repairs are done, sand with
120-grit paper and move to 220-grit
paper in preparation for finishing. To
smooth broad areas quickly, use an
orbital sander (Photo 15). When
you're done power sanding, lightly
gand by hand with the in to re-
move any swirl marks left by the
sander. Moldings, narrow edges and
other details must be hand sanded.
Use a sanding block on small flat sur-
faces to avoid rounding over the cor-
ners. Fold over sandpaper to reach
inside beaded details and the inside
eorners of moldings (Photo 16).

WOODWORKING
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15 Use an orbital sander to speed smooth-
ing of broad areas. Finish by hand sanding
with the grain to remove any swirl marks.

1& Hand sand tight crevices with folded

sandpaper. Use a sanding block on namow
fiat surfaces to avold rounding comers.

Hardware

We intended to replace the poreelain
doorknobs with catches that match
our original black iron bhin pulls. Be-
cause suitable eatches were only
available in brass, we painted ours
with black spray paint for metal
(Photo 17). We then gave the original
bin pulls a fresh coat of paint, as well.
Before finishing, it's a good idea to
check that either new or original
hardware can be secured properly.
To fix worn hinge screwholes, use a
doweling jig to bore oversize holes.
Then glue dowels in place, and bore
new screw pilot holes (Photo 18).

AFCHLEN Y

17 To match brass hardware with the
original black Iron bin pulls, spray with
black paint formulated for metal.

18 Use dowels to plug wom screw pliot
holes. A doweling Jig will yleld the most
accurate holes for dowels.

Finishin
We decided to finish the piece in
keeping with our idea of how our
country cupboard might look today if
it had never been painted—deep am-
ber in color with a satin texture. The
amber color simulates the look of
wood that has darkened over the
years, and the medium-gloss finish
reflects just enough light to accent
the moldings and dital]s

To do the job, we chose an easy-to-
apply gel stain and a gel clearcoat.

owever, staining softwoods often
results in a blotechy appearance due
to variations in the absorbency of dif-

ferent areas of the wood surface. To
solve the problem, first apply a coat
of wood conditioner (we used Min-
wax's product) to ensure even stain-
ing. Apply the conditioner with a
brush amf wipe it off with a cloth
after about 10 minutes (Photo 19).
Then, let the surface dry completely.

To tone the wood to our desired
color, we used a gel stain. This is a
mixture of pigment and dye stains
that blends easily with eaxj; stroke,
leaving no lap marks. Simply wipe on
the stain with a soft, lint-free cloth,
and allow it to dry (Photo 20). If the
application looks a little light, re-

19 Apply wood conditioner before stain-

ing to prevent blotchy, uneven coloration.
Wipe off excess after 10 minutes.

72

apply the stain after about 4 hours to
intensify the color. If it looks too
dark, wipe the wood with a cloth
dam in mineral spirits.

Aﬁ:r the stain is dry, apply two
coats of gel clear finish., Use a cloth
for the main application (Photo 21).
However, in tight erevices such as
the beaded tongue-and-groove back
panels, switch to a brush for ade-
quate coverage, and wipe away the
excess with a cloth. In addition to
being easy to apply, an advan of

a wipe-on gel finish is that dust,
brush marks, runs and sags are
never a problem.

21 Apply two coats of gel clear finish
with a cloth. Wipe-on finishes eliminate
dust problems and visible brush strokes.
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Ihe Powwer of
Parfnership

FIND OUT HOW YOU CAN LOWER ENERGY
COSTS, INCREASE COMFORT, AND HELP
THE ENVIRONMENT.

PLUS, 8 QUICK TIPS TO MAKE YOUR
HOME MORE ENERGY EFFICIENT.

Electriciiy

TAKING YOU INTO THE FUTURE

EROUGHT TO YOU
BY AMERICA'S
ELECTRIC UTILITIES
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You Can Do Something

For The Environment Every Time
You Turn On The Right Light.
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ew of us think much about
electricity, other than to be
concerned about our bill and
wonder what we can do to
cut it down. That's precisely
why America's Electric
Utilities have provided the
following information — to help you

Save on your energy costs without sac-
rificing one degree of comfort, and to
help the environment, too.

Yes, the environment. We're all
realizing just how important it is to
our daily lives. And though how we
use electricity may not come to mind
as readily as concerns about solid
waste, or air and water pollution, the
wise use of electricity is one of the
keys to keeping the environment
clean.

It may surprise you to know that
your electric utility wants you to
spend less, not more, for electricity.
They have created programs that
lower your monthly bill while lessen-
ing the environmental impact of the
electricity we use. In fact, your elec-
tric utility is really your pariner help-
ing you control costs, preserve the
environment, and increase the comfort
of everyday living.

The partnership that pays

This partnership starts in your home.
To make it even more comfortable
and to run more efficiently at less
cost, your electric utility can show
you practical ways to use electricity
wisely and save money. The programs
they offer come in all shapes and
sizes. Summertime programs — with
names like Kilowatchers, Summer
Savers, or Powerplus — reward cus-
tomers who voluntarily let their elec-
tric utility cycle their central air-condi-
tioners on and off, by remote control,

The electric utility can become a financial partner
to customers who replace inefficient systems with
high-efficiency heat pumps.

the installstion grant. But
with mobile homes, a heat
pump is the only feasible
energy improvement.

The doliar amount of
the grant is based on the
projected saving in electri-
cal usage that is the nat-
ural by-product of a heat
pump. Once heat pumps
are installed, customers
pay normal electric rates.
Even so, Annettes bill
was reduced by 520 per
maonth based on Puget
Power's rates.

And what about those
colil winter momings?
Annette doesn’t think
about that now, because
every heal pump in the
Comfort Plus program
comes with a thermostat
that automatically tums

Because heal pumps don't creale

heat, but rather extract i from down the heat at night
either the air or ground, they are amd tums it up “
rinde elficienl han syatems hal

bum fwel o create heat. Com m IIH'I'I. ml‘
pared to the efficient fossil-fuel house is comfortable, but

furmaces, heal pumps are 100%
mare efficient

she doesn't waste energy
to make i that way.

JERAY DAVIS
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for a few minutes an hour on the
hottest days, The initial reward is
financial, as much as $9 credited to
the bill every summer month. But
the reward down the road is bigger:
The reduced demand for electric
power resulting from these programs
can mean deferring the need for
additional generating plants. In
effect, customers who participate in
these programs are actually partners
with their electric utility in helping
manage the resources that generate
electricity.

Save money with better windows

and insulation

A poorly insulated, drafty house is
not only expensive to heat and cool,
it's uncomfortable to live in. To solve
this problem, many electric utilities
offer programs to help you add insu-
lation or replace inefficient windows
with energy-saving thermal panes.
They’'ll evaluate your heating and
cooling systems (o make sure they're
working their best. Incentives vary
from financial assistance to a cash
rebate when the job is done. Some-
times the reward includes lower elec-
tric rates. But these improvements
almost always mean lower electric
bills and more comfort.

Watch for a new super-efficient
refrigerator

Electric utilities are also active part-
ners with equipment and appliance
makers in a quest for products that
are more energy efficient. A dramatic
result of this partnership is the Super-
Efficient Refrigerator Program
(SERP), Started in 1989 by 24 utility
companies, SERP challenged Ameri-
can appliance makers to develop a
refrigerator that not only exceeded
the already high efficiency standards

Comfort with Efficiency

Forming a parinership to save electricity, a utility company and
its customers postpone building a new generating plant

until the 21st century.

i,

“1LIKE MY AIR-CONDITIONER.
| WANT IT TO BE NICE AND
COOL WHEN | WANT IT COOL.

At 1 p.w. on a July after-
noon i's 91 degrees on

| DON'T KNOW IF MINE WAS
CYCLED ON AND OFF OR NOT,
BUT | WAS TOTALLY
COMFORTABLE"
Jane DeSantis

Hilowatchers at Work

pimsisid of ebectiicily peneraled by

an average power plant




THE INSIDE
SRR STORY.

cooling equipment, humidifiers, air cleaners
and electronic comfort controls have

reinforced Carrier’s name as #1 in comfonrt

Following a hunch he had about
the relationship between humidity
and coolness, Willis Carrier had
a groundbreaking idea. In
1902, he put his idea to
practical use. He invented air

conditioning. Suddenly, being

inside was comfortable year-round.

MAKING IT BETTER INSIDE.

SINCE 1902, WE'VE BEEN

carried on by Carmer people all
across the country. Residential
air conditioning and heating
has become a comfortable
way of life, and Carrier
dealers have become the
“Inside Guys™ people
count on. Innovations such

15 energy saving heating and

from coast (o coast.

THE BRAND INSIDE

_ AMERICA.

— -
— .
 a—

Carrier is the
brand that homeowners
know best. Since 1902,
American consumers
have relied on Carrier

products for efficiency and

comfort. And that confidence is why

m i)

Were The Inside Guys.

What began with Willis Carrier’s more Americans choose Carrier heating

brainstorm and hard work has been

(Gl

and cooling products.

Carrier Cropursthon is 3 whiolly evngal ssibsbcliary ol Uniled Techrmsogies Corponatic
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that went into effect in 1993, but
also eliminated chlorofluorocarbons
(CFCs). In early 1994, Whirlpool
Corporation, the winner of the
challenge, will introduce a 22-cubic-
foot refrigerator that is projected

to be 100% more efficient than simi-
larly sized models that were for sale
in 1990,

CFC-free air-conditioning is right
around the comer

Work is being done by the Carrier
Corporation and other companies to
incorporate CFC-free technologies
into whole-house air-conditioning
systems, making them as environ-
mentally friendly and super-efficient
as the SERP refrigerator. A new
development for cooling products is
the programmable motor from Gener-
al Electric. It allows compressors and
fans to run more efficiently at lower
speeds, thus reducing electrical con-
sumption without any impact on
comfort.

Buy a light bulb that lasts 15 years

In lighting, the E-Lamp developed
jointly by American Electric Power,
in Columbus, Oh., and Intersource
Technologies, of Sunnyvale, Calif., is
both more efficient and lasts longer
— 15 years — than today's light
bulbs. Along with compact fluores-
cent tubes, they're changing the way
we light our homes.

This is just a sampling of what
your electric utility has to offer. As
your partner, they are ready to help
you cut energy costs, improve the
comfort of your house, and conserve
the environment. Whether they are an
active or a silent partner depends on
you. Give them a call today.

Making IF Easier fo Buy @ House

A three-way partnership among electric utilities, buillders, and bankers
not only helps new home buyers get more for their money, it also
makes that house more energy efficient.

Qualifying for a mort-
gage Is something most
new home buyers think
about a lot. But in
Phoenix, Ariz., a few
builders are doing some-
thing to make it easier to
get that mortgage.
They're building better
homes.

In this case, better
means more energy effi-
cient. These houses
incorporate a list of ener-
gy-saving features speci-
fied by Arizona Public
Service and other electric
utifities in the area:
Framing is done with two-
by-sines instead of two-
by-fours so more insula-
tion can go into the
walls. The windows are
double-paned and have a
reflective coating to keep
out 60% of the sun's
heat. The houses are also
equipped with high-effi-
ciency heal pumps.

“WE KNEW FROM
THE PLANS THIS WAS THE
HOUSE WE WANTED.
EUT WE DIDN'T EARN
ENOLCH TO PAY FOR
ITWITH A STANDARD

MORTGAGE."
Bob Johnson

Buy More House

examde above, thal means that you

can gualify for 58,200 additional
fimancing.

Mast important, a
house with these features
helps the buyer qualify
for an energy-efficient
morigage, "If buyers can
show that they will be
paying less for electricity
because of these energy-
saving features, we can
take the saved money
and add it to the value of
the mortgage,” says
Butch Brown, of U.5.
Bancarp, in Phoenix.
“The credits for the
saved energy allow us to
up the debt-to-income
ratio from 29 to 31 per-
cent. For a family with a
gross monthly household
income of $3,000, this
means they can increase
their house payment by
$60. And that means
they can borrow more
money — at current
rates, about $8,200

NARCY HILL



MICROWAVE

CAN COOK. S
THIS S T

ONE DOES
DISHES

i

Leave it to Sharp to create
' microwave ovens so intelligent,
they go beyond simple cooking
and reheating. Smart & Easy™
microwaves are dedicated 1o the
| proposition that all dishes are
J  notcreated equal.

Sharp's innovative Sensor tech-
nology allows Smart & Easy ovens
to actually read a food’s moisture
level as it cooks, and adjust auto-
matically The result, dishes that
aren’t overdone or undercooked.
This technology, combined with

an eye for attractive design,
makes Sharp the *1selling
brand of microwave ovens.

For a free booklet on
Sharp microwaves and a
better way to do your dishes,
call 1-800-BE-SHARP

SHARP.

THE
SMART & EASY
MICROWAVE
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WHY ROCK
. AND ROLLWILL
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%l Use the rechargeable Millennium® Power System to play vour favorite
music and the beat will go on forever. Because unlike throwaway batieries,
Millennium® Power Cells can be used over and over, saving hundreds of dollars
over the life of your personal stereo or boom box.

Just pop them into a Millennium RapidCharger™

and voull have fresh power in as little as one hour, Plus,

» with the Millennium Lifetime Replacement Guarantee* you
will never have 1o buy batieries again
So tum yourself on to the rechargeable Millennium
Power System today. Because thanks to Millennium,
I! Rock & Roll is definitely here tosiay. THE POWER TO LAST A LIFETIME.
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CLIP AND SAVE THESE ENERGY-SAVING TIPS

Special Advertising Section

ow does your house stack up? Are you paying more than you need to for

energy? Do you want better temperature control in both summer and win-

ter? And what about the environment — do you want to see your efforts

really count for something? It’s easy to bring cost savings, comfort, and

energy efficiency to your home with just a little education.

First, test your energy 10 with this short quiz.

Mark each statement true or false. Then turn the

page for the correct answers and take a short

tour through a typical house with some easy

built-in energy-saving ideas.

11 F

®  m L Adding weather stripping to windows and
caulking cracks in the wall are all you have to
do to keep heat from escaping.

m 2. A big deciduous tree on the south side of
your house can reduce what you pay for heat in
the winter and air-conditioning in the summer.

m 3. It's now possible to buy fluorescent tubes
that last for 10,000 hours of use and cost 57%
less to operate than a regular incandescent
light bulb,

m 4. In the winter, the ground in your backyard is

either too cold (or too frozen!) to be a heat
source for your house.

m 5. The only way to get fresh air into the house
is to open a window.

m 6. Putting a “jacket” on your water heater
holds in the heat, saving energy and money.

m 7. Thermostats allow only a single temperature
setting at a time. Once you set it there, that's
where the temperature stays.

® 8, When it comes to insulation, thickness is the
only thing that counts. The more you have; the
warmer you'll be in the winter and the cooler
you'll be in the summer.

Good Cents, Smart Saver, Power
Miser, Powerplus. These are some
of the proven programs that save
energy and money. To find out what
you can do in your home, call the




" (uestion]

Sealing cracks around doors and windows keeps heat
inside the rooms. But a lot of heat is lost through leaky
duct work before it ever gets to where it's needed.
To save that heat, insulate the ducts and seal the joints along
the duct work.

f' <

N

In summer, a leafy tree shades your house from the
sun's heal. In winter, when the leaves are gone and the
sun is lower on the horizon, the sun's rays can get
through the trees and provide a little extra “solar heat.”

CLIP AND SAVE THESE ENERGY-SAVING TIPS

A 13-watt compact fluorescent tube puts out the same
[{I:}] amount of light as a 60-watt bulb, but lasts 12 times
longer. If you're paying 8 cents per kilowatt-hour for
power, you save S46 over the tube's 10,000-hour life.

The earth below the frost line — about 4 feet deep —

FﬂlSE has a constant temperature of 55 degrees, more than

enough to provide a heat source for a geothermal heat

pump. Pipes buried in the ground extract the heat and bring it to
your house,




In a well-insulated and sealed house, fresh air is
i|[{:} important. From exhaust fans to air-exchangers, many
systems can provide fresh air indoors. Ask your utility
representative what's right for your home.

Installing an insutation jacket around your water
[[{TT:M hester keeps the water inside hotter longer, so it
reheats less often. This helps you save money on your
electric bill and gives your family greater comfort.

Programmable thermostats let you change temperature
11111, settings at different times of the day and night, auto-

matically. And you can program those seitings up to
seven days in advance.

Juestion 8

Generally, with Insulation, the thicker it is the better,
[{I[:] But some materials insulate better than others. For
example, 21/, inches of rigid polystyrene provide the
same amount of insulation as 31/, inches of fiberglass batt. Ask
your electric utility representative about the best ways to insulate




Chances Are, You're Already
Powering Your Home For Less And
Don’t Even Know It.

Ewer;,I time youcooka it also means less pollu- only operate more effectively,
meal in a microwave tants are being released ~  they also conserve fuel.

oven, heat something - A smart move for you,
onan induction cooktop | a good one for the
or heat and cool your environment. And con-
home with one of sidering all the ad-
today’s high efficiency vances in technology,

one that will only con-

heat pumps, you're us-

Inchuction cooktaps eliminate waste by heating the

il'!g EI’[EI’g}" more MSE}}' [ood in the coakware, not the air around it tinue to
You're using less energy into the air. Thatnotonlysaves  improve.
. . : . Automated con-
and getting more in return.  money, it also helps the earth. Tofind out iy i
(nces {0 mn on

That’s due largely to the New high efficiency heat  more, give the  costsavingeydes.
advances inelectric technol-  pumps are a good example  residential representative at
ogy. Advances that are allow-  of how electric technology your electric utility a call.

ing you to get more out of  hasimproved. Today’s mod-  After all, making better use

each kilowatt els heat and cool of electricity not only
hour. Since three to four times  saves you money, it also |
these advances more efficiently than  helps the environment.

mean less fuel High ¢fficiency heat pumps heal

il fuels.
und cool three 1o four times move S Q ELECTRI(:ITY

f
is being burned,  ffienty thnfossilfucs. — They not Taking you into the future.
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Strippers And
Finishes

New finishing products are safer than ever—
but the old ones are still around.

BY MERLE HENKENIUS
PM Photo by Rosario Capotosto

[ you've
strolled down the paints
and finishes aisle of your local
hardware store lately, you've no
doubt noticed a bigger selection, with a
growing number of products sporting green and
yvellow labels. If these new products seem to be seream-
ing, “Federal regulation!,” you're right, but not as right as you
might think.

While the EPA is laying down the law on many of the-effective but
hazardous finishing products we've relied on for years, in many cas-
es these old produets are still available—right alongside the new :
low-solvent, low-toxicity water-base substitutes, The fact that the f
new products are selling well has less to do with government regula- .
tions and more to do with the marketing value inherent in a safer, ' ]
environmentally friendly product.

However, the picture isn’t consistent from coast to eoast. Because
federal guidelines leave it up to the states to regulate finishing prod-
uets, some states may offer a wider seleetion than others, and it may
be possible to eross a state line to buy a more potent produet. And
even that's not always necessary, as many laws don't apply to quanti-
ties less than a gallon.

Finishing products are being regulated on two fronts: VOCs
(volatile organic compounds)—substances suspected of reducing the
Earth's ozone layer—and direct-exposure hazards. While it's hard




to just where things are headed,
the VOC issue is the one most likely
to result in regulated limits nation-
wide within the next few years.

The direct-exposure issues are
more likely to result in comparative-
risk statements and warning labels,
mostly because safety precautions
ean reduee risk. In other words, in-
tensive consumer education can be
expected regarding relative hazards
and aceeptable safeguards.

While it's not possible to attribute
a definitive risk rating to every prod-
uct, keep in mind that the latex or
water-base alternatives are generally
gafer and less volatile,

Strippers

Chemical strippers contain solvents
that are aggressive enough to break
down the protective surface films
formed by paints, oils, varnishes, lac-
quers, palyurethanes, epoxy coatings

and polyesters.
ng&};f available in several consis-

tencies to suit the application. If the
pieee you are stripping has detailed
carvings and can be held horizontal-
ly, then a liquid stripper will do a
better job reaching into the crevices.
If you're working with vertical sur-
faces or overhead woodwork, then a
semi-paste or paste does a better job.

Stripflars also differ in terms of
flammability. About 40 years ago,
Klean-Strip offered the industry's
first nonflammahble stripper, which
made stripping indoors a good deal
gafer. Today, nearly every manufac-
turer offers both flammable and non-
flammable %rudunta. As a general
rule, flammables are less potent than
nonflammables.

The workhorse ingredient in the
most popular strippers is methylene
chloride. This aggressive solvent is
quick and thorough, often requiring
only one application. It's also effec-
tive on the widest range of finishes.

Methylene chloride strippers are
available in several strengths. The
weakest and least expensive is dilut-
ed with acetone and toluene (flamma-
bles). This type may require several
applications on the newer finishes or
on multiple m““ﬁ"'

The most popular type is a mid-
strength formulation, which is usual-
ly a blend of methylene chloride and
methanol. This nonflammable strip-
per works well on most finishes with
the exception of the newer solvent-
resistant epoxies and polyesters,

The strongest formulations con-
tain acids (oxalic) or alkalies (ammo-
nia). Those with acid additives are

74
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pretty much limited to commercial
use, while the alkali blends are often
sold as marine strippers because
they work on epoxies, polyesters and
baked-on finishes. Alkali-fortified
strippers should not be used on hard-
wocnia that won't be painted, howev-
er, as they tend to darken the wood.

Methylene chloride evaporates
fairly quickly—and when it evapo-
rates, the stripper stops working.
One solution is to add wax
to the formula. When applied, the
wax separates from the solvents and
forms a seal over them, retarding
evaporation. Some of the wax is in-
variably left behind, so a final rinse
with denatured alechol or lacquer
thinner is a good idea. Other sources
suggest covering the applied stripper
with fabric or plastic. The Peel-Away
company provides a laminated fabric
cover with some of its strippers.
When you lift up the fabrie, the dis-
solved cl:mtinﬁ comes up with it.

While methylene chloride is effec-
tive, it's a suspected earcinogen and
may trigger heart failure in those
with existing heart conditions. While
the debate is far from over, manufac-
turers opted years ago to develop al-
ternative strippers.

One of the departures is a blend
of acetone, toluene and methanol

(ATM). The ATM class of strippers

Typical Finish Strippers

works reasonably well on a variety of
finishes, and is still relatively fast-
acting. In fact, it shares many of the
characteristies of methylene chloride
strippers, including volatility, but is
thought to be less toxie.

It too is available in liquid and
semi-paste consistencies. Lacking a
wax evaporation retardant, however,
liquids are less effective on paints,
varnishes and hfn:rlm.u-:-:tlmﬂess. The
semi-paste ATM strippers work best
in these cases. Liguids do work well
on lacquers and shellacs, however.
The primary advantage of the ATM
class is lower cost. Its primary disad-
vantage is flammability.

While the ATM class is inexpen-
sive, its next rival is not. Su-im:era
containing N-methyl pyrrolidone
(NMP) are roughly twice as expen-
give and would not have found a niche
in the market if not for a more
health-conseious r:unaugxerl. HhI;IP
strippers evaporate very slowly, have
a low ﬂnmmﬂ.gﬁlty rating and are less
toxic. In most respects, they work
well (if a little slower) on traditional
finishes, They are not as effective on
the newer synthetic finishes,

Like the NMP elass of stripper,
the newer dibasic-esters (DBE) c
does away with both methylene chlo-
ride and flammable solvents. These
water-base strippers are safer than

™
[acetone, NMP
METHYLENE toluene, [N-methyl DBE
CHLORIDE methanol] pyrrofidone) [dibasic-ester)
BEST FOR Al fimishes except  Vamish, lacquar,  Most painis Lacquer, varnish,
SOME BpaKies, shellac, latex and vamishas shallac, somea
polynstes, paints, soma fatmx paints
milk-base paint oi-base pamnts
CLEANUP Waier, Lacquer thinner.  Waler Watar
Iacguar hinner, minetal spirits
mineral spints
PROS Available in liquid  Available in liquid  Available in gal, Safe to Use with
and g and semi-pasie, madium lithla vanfilalion,
fast-acting. last-acting, fast-acting nonflammabée,
medium price, inexpansive proteciive clothing
nonflammabls nat recuirad,
SOMA-pasta
CONS Suapecied Flammadbls, Not effective on Mot efleciive on
cal  heart  harardous to user epoxies, relatively  epoxias and poly-
and lung hazard and olspring, eEpEnsive, pslers, ralalively
may be absorbed  suspected repro- BxpeEnsive,
throuwgh siin ductive harard slow-acting
SAFETY Good ventilation,  Good ventilaton, Good venilation,  No long-term
MEASURES  =ye prolechon avoid sparking use goggles and  diata on DBEs.
and solvent- dovices (swilchas, maspirator, wasar Usa gogphes,
resistant gloves®  fools) keep skin ong sleeves gloves may be
profected, use and glavas necessarny but
respiralod and fict raquiied
poggles

Chart includes commonly avallable strippers that handle modem finishes, Milk-base
paint requires lye stripper. *Respirator cartridges do not filter methylene chioride.
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e THE GENUINE LEATHER 4
U.S. ARMY FIELD JACKET

Millions of fighting men swear by it. Now, you can own it in genuine leather!

B Ask any man who ever owned one...he'll tell
you it’s the best jacket he ever had. For millions
of G.L%, the official issue US. Army Field Jacket
was the most prized piece of gear from Army
days. Earning its stripes from World War 11
to Desert Storm, it always came home with
the roops. Now, The Genuine Leather LS.
Armny Field Jacket combines the rugged
good looks and comfort of the jacket
that veterans treasure with the richness
of supple genuine leather! Available
exclusively from Willabee & Ward.
Authentic Details.
Practical Hip-Length Cut.
All the great features that made the
original so popular are here, For
starters, there’s the famous fit and cut.
It’s comformble and it covers you to the
hip. The regulation shoulder epaulets,
roomy snap-close pockets, zipper and
snap-front closures, adjustable cuffs, and
drawstrings at the waist and hip. What's
more, we've updated the classic design by
adding convenient side-entry pockets,
two zippered inside breast pockets, and a
comiortable satin-blend lining. The result
15 a great-looking jacket that’s perfect with jeans,

yet the luxurious genuine leather makes it dressy enough
e d meBtca S CALL TOLL-FREE: 1-800-367-4534
EXT. 685-227 S aiint
| et s e e e e A T P R et | Sp it e ey ':
I A & ~ .
Available in two different colors of genuine leather: i T_’if:‘f:’:‘ﬁ“::”{lm :‘:fj:_r:::;:': '
. § Chands Avele ik H
o Classic Brown « Black | Norwalk, CT 06457 i
] ]
] (]
| CALL TOLL-FREE: 1-800-367-4534 Ext. 685-227 |
1 ]
i Please send me _ Caononine Leantleer LLS, Armny Field facket{s) i
i
i Sizes(s) (Circley Smull  Medium  Large  Exrea Large i
! (38-40) (42-44) d6-48) (505
® Zipper and snap closures i Colors) (Circle}:  Hrown Black !
® Waist and hip drawstrings i I.-'ur rm.h_llu:l-;gl. charge 6 :|:|s.1_all||1:':|.n ol SIFN. -.r; ¥ o my credit i
| card CIWVISA [ MasterCard [ iscover ThAm. Ex. |
# Adjustable cuffs i !
! Credit Card # = Exp. Date i
1
i Mame |
2 1 LT P CLERRLY 1
Just 5199. Convenient Monthly Installments. s I
- s - - ¥ v Sat " i
The Genwine Leather U.S. Army Field Jacket is available in : e === I
brown und black and is priced at just $199 (plus §9.50 b Cirv/State Zip !
shipping/handling), payable in six monchly credic card B '
installments of only $34.75. Comes with a 30-day money- | Signature s M o E
. = 2 & » ¥ i e X In I
back guarintes. Available in sizes S, M, L and X1, Call ' PN TN . O !
al larger sizes (XL and XX XD far £50 Hav i O prefer not to use a credit card and will pay by check i
abour larger sizes (XXL and XXXL) (JE.E: muore. Have | = Eiclosed iy my check for $199 plus §9,50 shipping! |
questions about sizing? Call us — we'll fie you over the i handling, = toral of $ 208 50* for each jacket E
phone, Phone orders normally shipped next business day. 1% ey sl malc i i o it e it |
: Hitgrher shaprytiesg amatling emmide L% :
bt ST b == A S e R e i




methylene chloride and the ATMs
and cheaper than NMPs—but at a
cost. Although lab tests indicate
shorter al‘.rilpplng times, some pros
complain of slow and erratic per-
formance. Some finishes will stri

;]way in less at?lzin Iatm hnur!.] huié]:;::ﬂutllu-

e coati the tougher finishes
may neeréﬁu be left overnight and
given additional coats,

As DBEs are water-base strip-
pers, many complaints are often
water related. When water is left in
contact with wood for a prolonged
period, it can warp the thinner solid-
wood components and delaminate ve-
neers, It will also raise the grain,
which then requires sanding. And as
water is slow to evaporate from
wood, you may need to wait a week to
apply a finish,

One type of finish that all modern
stripﬁera have a problem with is
milk-base paint—a relatively com-
mon coating on old furniture. The
traditional solution to this problem is
lye. The Prublem with straight lye
is that it's enormously dangerous
(caustic) to use. A drop on your skin
will cause serious burns, while a drop
in your eye could cause blindness.
Moreover, lye reacts with tannic
acids in some hardwoods and causes
staining. While today's lye-base
strippers are safer than mixing your
own, caution still must be maintained.

When checking out the price tag
on strippers, keep in mind that the

WOODWORKING
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key is projected coverage. While
some strippers will cover 125 sq. ft.
or more per gallon, a few specialty
strippers will cover as little as 16 sq.
ft. Read the labels carefully for both
content and eapacity.

Finishes
When most of us think of finishing,
we think of varnish. And at one time,
the term varnish was used for any
coating applied as a liquid that dried
to a hard, solid film. Today, varnish is
still a catchall term, but it is usually
confined to finishes that contain oil and
natural or synthetie resins, or, lately,
latex and hardeners like *
The new, user-friendly water-base
latex varnishes go on white and dry
clear, in contrast to the yellowing
tendencies of older formulations.
While polyurethane resins are
found in just about everything these
days, they also deserve a category of
their own. These plastic coatings are
hard and resistant to seratehes, abra-
sions, heat and moisture, and almost
nothing sticks to them.
Unfurtunatalfr. polyurethane has
trouble holding its grip on raw wood,
and spot repairs are difficult because
an old coat won't accept a new coat.
Polyurethane is so good at re llmﬁ
things that it even repels additio
coats of polyurethane once it has
cured. Still, for high-traffic surfaces,
such as tablms and floors, it's hard
to beat its durability.

(il finishes come next on the list of
popular coatings. Originally, furni-
ture was finished with linseed oil. But
linseed oil never really dries hard.
For that reason, most woodworkers
prefer tung oil, Danish oils or other
so-called penetrating oils. Several
coats of tung oil, which usually comes
thinned and fortified with drying
agents, provide a low-luster satin fin-
ish that remains flexible and resists
moisture and impact. Because tung
oil dulls fairly quickly and is not ter-
ribly resistant to seratches, it's not
the best finish for dining tables and
other high-use surfaces.

Penetrating oils may contain tun
oil or linseed oil, but they go heyong
these vils by incorporating resins
that harden in the wood. such,
these finishes are actually thin var-
nishes. They offer the subtle appear-
ance of an oil finish, but are generally
harder and more resistant to scuffs,
abrasions and seratches.

Shellae is an old-world standby
that has found new favor, though it's
far from perfect. Although available
in dry form, most woodworkers today
buy shellac premixed with aleohol. It
has a limited shelf life and does not
cure well on damp daﬂ";& It brushes
on easily and dries with great speed.
Shellae forms a poor barrier for
standing liquids and can be redis-
solved with aleohol. While not
tougher than polyurethane, it does
provide a hard finish that often elings

Typical Surface Coatings

SYNTHETIC, WATER- PENETRATING
POLY- NATURAL BORNE oIL
URETHANE RESIN LATEX [THIN
VARNISH VARNISH VARNISH VARNISH] TUNG OIL SHELLAC LACOQUER WAX

SOLVENT Minaral spirits  Mineral epirits ~ Water Mineral spifts  Mineral spirits  Alcohol Lacqguer thinner  Mineral spirits

TYPICAL Brush Brush Brush Clath Cloth Brush Spray Cloth

APPLICATOR*

BEST FOR High wear Medium wear  High and Medium to Medium fo High wear High wear Low wear
areas, floors,  anas, madium wear low wear low wear areas, ATBas, areas, adding
workiables, furmiture Areas, Areas, areas, furmniiure furmiturs
kifchens, baths furniture tumifure furniture

FINISH Gloss, satin Gioss, satin, Gloss, satin,  Salin, matte Salin, matte  Gloss Giloss Gloss, satin

QUALITY matte matta matts

DRYINGTIME GBuwi0hours Blo10hours 2 hours B i0hours 24 hours 10 1o 20 min. 20 min. 10 min.

PROS Good mols- Good adher-  Non-yallowing, Easytoapply Easytoapply Ouick applica- Easy to repair, Easy ko apply
ture, wear ence towood  easy cleanup  and repair, and repair, fion, aasy to applica-
and scratch and pravious  dries fast, thin natural thin natural repair and tion for experi-
reSistance coals nioy oo BPpPEErancs Gppaaranca touch up encad sprayer

CONS Ambars over Ambersover  Low Slightly less Less durable  Poor waler Spray applica-  Poor water
tima, thick tima, not as resistance durabls than  than urathans, tion although
consistancy tough a5 1o liquids: polyursthane  needs periodic  dissolved by  brushing lac- neads

potyurethane applicationto  alcohol quer is avail- pariodic
maintain lustes abls, brittls applications

Chart shows the most common finishes avallable for furniture. VOC regulations currently affect formulation and avallability of
traditional mineral-spirit solvent finishes. "Application methods may vary depending on technique and requirements,
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to wood better than synthetic resins.

Laequer is probably the most pop-
ular finishing product with profes-
gionals because it yields a durable
protective coating that dries fast.
Lacquer is usually applied with a
spray gun, and it's highly flammable.

his means that you need a con-
trolled environment with explosion-
proof ventilation and switches.
Brushing lacquers are available to
get you around the spray equipment
problem, but they're still volatile.
New, water-base substitutes are
available for spray application.

With wax polishes in spray cans
these days, it's hard to remember
that wax was originally a finish and
not a finish dressing. The wax we're
referring to here is paste wax, which
consists of a blend of bee's wax and
carnauba wax. While paste wax can
be applied over raw wood, its poor re-
gistance to water makes a prelimi-
nary finish a requirement. Periodic
touchup coats are necessary to main-
tain luster. Some pros recommend
removing the wax with turpentine
every few years, and reapplying it.

Stains

By far, the most popular stains are
comprised of a pigment suspended in
an alkyd (solvent) or latex base. You
arply this type with a brush, roller or
cloth, and then wipe the excess until
the coverage is uniform. If these
products have a down side, it's that
they're messy. They can also leave
lap marks if they are not applied
properly.

To simplify application, manufac-
turers have developed wipe-on gel
stains. These products are made with
a low-volatility base and thickeners.
Because the pigment sugpended in
the gel is absorbed more slowly, you
have more control.

Though not technically stains, ani-
line dyes are another coloring option,
especially if you're partial to primary
colors and pronounced grain. Com-
prised of coal-tar derivatives that dis-
solve in water or aleohol, these dyes
penetrate deeper into the wood, yet
do less to soften the grain than pig-
mented stains. Aniline dyes are the
usual choice of professionals.

Finally, a number of manufactur-
ers offer one-step stain and finishes
by blending synthetic resin harden-
ers, such as polyurethane, with thick
wiping gels. The primary disadvan-
tage of these products is that gels
make finishing more time-consum-
ing, and are therefore better suited
to small projects. ™
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22 oW - idea. Fact is, you

Some tool manufacturers offer you a band saw, a scroll saw, a
bench saw, a drill press—and call it a complete line. But at Delta, we
realize that any one saw or drill press might not be right for everyone.,

Which is why we make seven different drill presses,

five scroll saws, four table saws,
two bench saws—
well, you get the

can never have
too much ofa
good thing.
Case in point is our new 12" band saw. It's built to
fit nicely between our bench models and our bigger saws.
And it's built with the same heft and precision you'll find in
our professional tools. Yet it's
priced to fit comfortably _,

@ the broadest line of woodworking tools in
the industry. Tools for the master craftsman
as well as the weekend do-it-yourselfer. Odds
_ are, we make exactly the tool you're

; looking for.

A Duilding OnTradition
aaDE mI,IA

Call toll  for the name qf the nearest
denler, .‘mmf;amuerar.i‘mﬂumm

mig Delta tools Deita
Machinary Corp. S00-435-2486
In Canada, 51 0

Wem?fnﬁmﬂﬂﬁ’hmmghumﬂm
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Restoring
Veneered Table

Getting back to the original finish means
starting from scratch.

TEXT AND PHOTQOS BY ROSARIO CAPOTOSTO,
Contributing Editor

i ihen you're dealing with a few

coats of old paint, it's not difficult to start stripping. After all, once down to
bare wood, things can only get better. However, some pieces require a
slightly different strategy. More sophisticated pieces were often made out
of particularly attractive woods, finished clear and perhaps stained to
highlight the grain and color. And, because these pieces were valued for
their natural look, they're still likely to have the finish they had when they
left the maker’s shop. In this case, you have the opportunity to recreate a
finish that matches the original.

This small mahogany drop-leaf table is a prime example. It features
intricate carving and reeding and has a veneered top. It also has an assort-
ment of water stains, and the finizh has literally worn away on some areas
of the top and legs.

Of course, the first step is stripping. Then, to reproduce an authentic-
looking finizh and bring out the beauty of the mahogany veneer, you want
to use the coloring agent many pros use—aniline dye. And, the large pores
of mahogany necessitate a grain filler to smooth the surface before any-
thing goes on. Lastly, you want to sand between each coat of varnish to
achieve the flattest surface possible in preparation for the final rubbing.

J BEFORE

Showing signs of age and abuse, this After stripping. refinishing and polishing,
table is an ldeal candidate for a new finish  our table Is ready to grace the decades
that recreates the original luster and color. ahead with timeless elegance from the past.



Preparation

Begin by disassembling the piece, re-
moving all hardware and any compo-
nents that are screwed together
(Photo 1). Check that all the hard-
ware is in good condition. If some
components need to be replaced, or-
der them befare refinishing the table
in case screw pilot holes need to be
moved or plugged.

After removing drawer or door
pulls, plug the holes with paper so
the stripper, stain and finish won't
drip through (Photo 2). Inspect the
surface for broken veneer or other
problems, and make repairs.

WOODWORKING
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1 First, disassemble the plece and remove
all hardware and metal components. Sepa-
rate pleces are easler to strip and finish.

& Use paper to plug holes left after remov-
Ing hardware. This prevents stripper and
finish products from dripping through holes.

Stripping

The first job is to decide on the best
type of stripper. For veneered furni-
ture, it's best to stay away from wa-
ter-base strippers because the water
used in cleanup can lift the veneer,
And, when intricate carving is in-
volved and there's a heavy buildup of
finish in the crevices, you want a fast-
acting, strong formula. Finally, if
you're doing the job indoors, go for a
product that's nonflammable.

Based on these requirements, we
chose a methylene chloride stripper.
Keep in mind that methylene ngl]—
ride is toxic. And a conventional res-
pirator won't help, although expen-
sive ventilated respirator systems
exigt. So simple, good ventilation is a
necessity. You also need neoprene
gloves, and wear goggles for the en-
tire stﬁp];:ng operation.

Begin by spreading newspaper or
a dropeloth under the work, and pour
a small amount of stripper into a
wide-mouth can. Use an inexpensive
bristle brush to lay on a heavy coat,
working one section at a time (Photo
3). Load the brush fully after each
stroke, and be sure to avoid brushing
back and forth. Allow the finish ade-
quate time to work, and wait until the
old finish bubbles and lifts off.

Use a plastic scraper to remove
the loogened finish from flat surfaces
(Photo 4). When it comes to removing
the sludge from crevices, a variety of
tools come in handy. For small areas,
use a small brush or old toothbrush
(Photo 5). For larger carved areas,
use a plastie serub brush (Photo 6).
Fine turnings are best handled with
a piece of coarse twine (Photo T), and
abrasive pads work well on molded
areas. After removing as much old
finish as you can, wash away the
residue with lacquer thinner or dena-
tured aleohol. These materials are
flammable, so work on small areas to
minimize vapor buildup (Photo 8).

BO

3 Use a brush to apply stripper. Non-
water-base stripper Is best for veneered
work where water may delaminate veneer.

m._ — .
& After the finlsh has softened, remove
the oid finish on flat surfaces with a plastic
scraper or a wide putty knife.

B W

5 At small carvings and detalls, use an old
toothbrush or small plastic-bristle brush to
remove the stripper and finish.

& On larger carved areas, remove the
stripper waste with a large plastic-bristle
brush. Be sure to reach all crevices.

f
e - SN
i

7 For detailed tumings. use coarse twine
to remove the waste. Wrap twineé around
the turning, and pull back and forth.

B After the stripper has been removed,
mwmmmmm-
vent. Don't use water on veneered work.
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Learn to use, program,

toda

NRI's innovative course in
Electronic Music Technology gives
you everything you need to build
you own compiter-controlled
music center. You train at home
with the equipment that's revolu-
tiontzing the music industry: a
powerful 386sx/25 MHz [BM-
compatible computer, 80 meg hard
drive, Sound Blaster Pro [1-
compatible sound card, Cakewalk™
MIDI sequencing soltware, Casio
professional-level synthesizer with
touch-sensitive keyboard, and a
MIDT interface that links your
keyboard/synthesizer to your computer — all
yours to train with and keep!

Turn your passion for music into
an exciting high-tech career

With the advent of MIDI (Musical Instrument
Digital Interface), an innovation that's trans-
[ormed musical instruments into the ultimate
comptiter peripherals, worlds of opportunity have
opened up for the person who knows how 1o use,
program, and service this extraordinary digital
equipment.

Now you can prepare for a high-paying
career as a sound engineer, recording engineer, or
road technician ... even start your own business
selling and servicing today's high-tech musical
instruments and music systems, Or just unleash
your own musical creativity, writing and
composing music with the breakthrough trining
and equipment available only through NR1

Lo MIDI s 3 o
Mﬁamfﬂw
computer

The [ully IBM-compatible 3865325 MH:
computer included in your cours
becomes the center of your own
computer-controlled music
studio. You enhance your
computer's capabilities even
further by installing a
Sound Blaster Pro 11-
compatible sound card
with buili-in MIDI interfacy — state-
of-the-art technology that opens the door not

-.

= vou the skills you need o

Vjew! Includes %

only to electronic music applications, but also to
the exciting new world ol interactive multimedia.

Your high-end Casio Model CTK-1000
synthesizer features a touch-sensitive five-octave,
MIDI-compatible digital kevboard with built-in
monitor speakers, advanced Lone editing, pattern
and chord memaory, tone and rhythm banks, and
dozens of other state-of-the-art features

Plus, you get Cakewalk™ MIDI sequencing
software, technology that allows vou 1o lay sound
tracks in creative new ways. You also build up
circuits on the exclusive NRI Discovery Lab,
going on o use your hand-held digital multim-
eter 1o test the circuitry at the heart of 1oday’s
revolutionary technology

You don't have to

beanmilial!tn

technology

No matter what your
background, NRI gives

Lake advantage of
= joday's opportunities
(1 clectronic music
__JI — W0 previﬂ-us
= —. clecironics or
- muslc experience

a MicTocomputer Servicing
O TvAVideo/Audio Servicing
0 Compuier-Aided Drafiing
O indusirial Electronics and Robotics

and service

computer-controlled,
music systems!

the way, vou lirst master the hasics
ol electronic theory step by step,
gaining a full understanding of the
fundamental electronics so essential
for technicians and musicians alike
You then analyze sound generation
techniques, digital logic, micropro-
cissor fundamentals, and sampling
and recording techniques .
wltimately getting first-hand
experience as vou explore MIDL,

| .l.u:ﬁh.]pli!g, r'l.nii.'|'u|‘1g1 SEquencing,
mixing, special effects, and much
et e IDre.

And, even il vou've never been
involved in music before, NRI gives you the right
amount of basic training in music theory and
musical notation o help you realize your creative
potential and appreciate the many applications
made possible by today's interactive electromic
music technology

Send today for FREE catalog

Master the hreakthrough wechnology that's
changing the face of the music industry. Send for
your [ree catalog inday! If the coupon is

missing, write to: NRI Schools, McGraw-Hill
Continuing Education Center, 4401 Connecticut
Avenue, NW, Washingion DC  2(08.

VB 15 & eegisiored irmbeniask of vhe (BM Copotainm. Sound Blascer
o a repistered irademark ol Crcaiory Labs, bng

master today’s SEND TODAY FOR FREE CATALOG!
electronic music | SRMPA schools

McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW, Washington DC 20008

™ Check One FREE Catalog Only
U Electronic Music Technology [ Basic Electronics

o

=

I

a Computer Programming

U Deskiop Publishing & Design
O FictionNonfiction Writing
o Bookkeeping & Accounting

_Age

s necessary
With your Pwme
professional Al
veam of NRI
Instruciors City

State

Zip__

available o help you along

L.‘L-c-:mhlnl Membier, National Home Study Council
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Stalrlinq And Sealing
Before applying the stain, use fine
sandpaper to smooth the wood. Don't
use a power sander on veneer—the
veneer may be only Yo in. thick, and
it doesn’t take much to accidentally
sand through to the substrate under-
neath. Use a soft-bristle brass brush
to smooth out coarse spots in the
carvings, and an extra-fine abrasive
pad to smooth the curved surfaces
and moldings.

When the work is sanded, clean
and dry, it's time to apply the stain.
To recreate the rich, deep-red ma-

hogany color of the original finish

WOODWORKING
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and enhance the grain, we used
Behlen's Solar Lux NGR Medium
Red Mahﬂgan{ aniline stain. Unlike
typical water-base aniline formulas
that raise the grain creating a fuxzy
surface, this produect is non-grain
raising (NGR). However, it is a fast-
drying stain intended for spray appli-
cation, and doing the job by hand
easily eauses ruinous lap marks. To
solve the problem, use a special
Behlen's retarder to extend drying
time. Mix the retarder and stain 1-
part retarder to 10-parts stain.
l:}fppl;,' the stain mixture to the flat
surfaces with a soft cloth, and wipe

parallel to the grain direction (Photo
9). Use a small brush to stain the
irregular surfaces (Photo 10), and
follow with a rag to blot up any aceu-
mulation in the earving crevices.

Allow the stain to thoroughly,
and then apply a 1-pound-cut shellac
wash coat to facilitate wiping on the
grain filler—the next step in the fin-
ishing operation. To make the 1-
pound-cut shellac sealer, mix 3 parts
of 3-pound-cut shellae to 4-parts
aleohol. Use a soft cloth to apply a
uniform coat of the thinned shellac
sealer to the entire stained surface
(Photo 11).

9 To color wood with aniline dye, first
mix with retarder to eliminate lap marks.
Apply with a soft doth in grain direction.

10 Use a small brush to reach crevices
when stalning detalled carvings and
moldings. Blot up any excess with a cloth.

11 After the stalning Is done, apply a thin
coat of shellac to act as a sealer and form
2 good base for the paste wood filler.

Grain Fillin

Like oak and walnut, mahogany has
large open pores that remain appar-
ent if the raw wood is simply var-
nished. To obtain a smooth, flat sur-
face for the final finish, the open
pores must be filled after staining.

To do the job, you need a paste
wood-grain filler. Paste wood fillers
(not to be confused with wood fillers
used to plug nail holes and cracks)
come in a variety of stain colors and
either in a heavy paste, which must
be thinned before use, or a ready-to-
use formulation. To match the color

12 Apply appropriate color paste wood-
grain filler with a brush. Wark first with
the grain, and then across to fill pores.

B4

of our stain, we used a medium-red
mahogany wood filler that required
no mixing. When f):mu buy paste wood
filler, be sure to check its compatibili-
Bius with topeoats and choose your final
h accordin

Apply the er . with a stiff brush,
wor small areas at a time. First,
brush it on with the grain, and then
across the grain to fill the pores
(Photo 12), When the filler loses its
wet look, wipe across the grain with a
coarse cloth, such as burlap or a

deep-pile towel (Photo 13). The ob-
ject is to remove the excess so that

[
'l
13 After the wet ook of the fliler Is gone,
wipe away the excess with a burlap cloth.
This leaves flller packed In pores.

the filler remains packed only in the
pores. Then, gently wipe with the
grain using a soft, clean cloth. Use a
plastic-bristle brush to remove most
of the excess filler from the carved
areas (Photo 14).

After the filler is thoroughly dried,
use fine sandpaper to remove any
filler that remains on the flat surfaces.
Use a gentle touch and be eareful to
avoid sanding through the stain.
Then, use an abrasive pad to clean up
the dry residue on the curved areas,
and clean up the carving details with

a soft brass-bristle brush.

14 To remove the excess paste wood
filler from crevices In carved detalls, use a
stiff plastic-bristie brush.
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NordicSport Ski With The Graphite Edge* Technology:

Thff(World- Class

- Wo outYour Body |

Deserves.
e

" NordicSport Patented Technology
Offers The Ultimate Sport Simutation.

Our patented flywheel and one-way clutch

' system offers the best simulation of the
! smooth, cross-country ski motion. You
get a challenging total-body workout

NordicSpornt combines
NordicTrack quality with the most
advanced technology to bring you

the NordicSpont® Ski™ exerciser
— the only machine with state-
of-the-art graphite-composite

construction. ;

e that burns up to 1,100 calories per hour,
Graphite Fexibility Delivers according to university research!
The Performance You Demand. Discover world-class fitness!

Graphite Edge because it enables
NordicSport Ski to flex with your
body's motions. You get a world-class
workout that’s totally exhilarating yet
non-jarring, so its easy on your joints and better
for your body.

NordicSport Ski offers the exact workout you need
to create a world-class body You'll strengthen your
cardiovascular system, tone your entire body,
and reduce body fat. Plus, you'll increase your lean
muscle mass, raise your metabolism
and boost your energy — all in as
little as 20 minutes, three times
a week! You'll be able to work
harder, play harder and achieve
your peak performance in

everything you do.
BEST OF ALL...T'S _ .
FROM NORDICTRACK! e nordicsport
= by ck

Fonware voroicseorT s, oeeroma |
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Varnishing

We finished our table with four coats
of rubbing varnish. Rubbing varnish-
es are designed for a fine abrasive
polish after the last coat. If you in-
tend to rub out the last coat, make
sure that your varnish is suitable for
this technique.

Thin the first coat of varnish with
an equal part of mineral spirits to
serve gs a sealer. After this coat has
dried overnight, lightly dry-sand with
320-grit wet/dry silicon-carhide paper.

Next, prepare a can to hold the
varnish with a strike wire—a piece of
wire stretched across the open end of
the can. You'll use the strike wire to
gently wipe the excess varnish from
the brush after each dip.

Pour some varnish into the can
and dip about one-half the bristle
length into the varnish. Then, gently
strike off the excess on the wire,
Flow the varnish onto the surface
slowly to avoid bubbling. Work
across the grain first, then with the
grain to smooth the coat (Photo 15).
Next, wipe the brush over the strike
wire to remove the excess. Then,
brush lightly with the grain, allowing
only the tips of the bristles to toue
the surface to level out lap marks,
runs and sags (Photo 16).

On the carved areas, first spread
the varnish over the surface. Then
dab in the brush tips to reach the
erevices. Pass the brush over the
strike wire, dab again and gently lift
out the brush to soak up any puddles.

After the second coat is dry, use a

WOODWORKING
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15 Fill haif the bristie length with vamish
and wipe excess on wire affixed to can.
Flow on across grain, and then with grain.

16 Then, remove all excess vamnish from
brush and gently wipe the wet coat with
the bristle tips in the direction of the grain.

17 After the first two coats, dry-sand
with 320-grit paper. Use a rubber sanding
block to malntain a flat uniform surface.

firm rubber sanding block and 320-
grit paper to dry-sand the surface
and level high spots (Photo 17). Then
apply a third coat of varnish. When
it's dry, wet-sand with 400-grit

18 After the third coat, wet-sand with

400-grit paper and water. Move o 600-grit
paper to wet-sand the final fourth coat.

wet/dry paper moistened with water.
Dip the paper frequently and rub
with care—especially at the corners,
After the final fourth eoat, wet-sand
with 600-grit paper (Photo 18),

Finishing The Finish
Two final procedures impart a pleas-
ing gloss without the harsh glare of
raw varnish. The first step is to rub
the finish with rottenstone, This is a
fine abrasive powder available in
hardware stores and furniture finish
dealers,

Sprinkle water and rottenstone

19 Begin the final rubbing with rotten-
stone and water. Uise a soft cloth to smooth

the surface, checking progress frequently.
B&

powder on the surface, and then rub
gently but thoroughly using a felt
pad or a wood block surfaced with
ghort-nap carpeting (Photo 19). Use
a hrush on the carved areas (Photo
20). Periodically, wipe off the slurry
to check your progress. When you're
satisfied with the uniformity and
level of the gloss, thoroughly clean

the surface with a damp eloth,

When the finish is elean and dry,
apply a coat of paste wax according
to the directions on the can. Apply a
thin layer with a elean cloth or cheese-
cloth, and then allow the wax to dry
for about 15 minutes. After the wax is
thoroughly dry, use a elean eloth to
buff the surface (Photo 21). P

20 Use a small plastic-bristle brush to
apply rottenstone to carved detalls. Then,
clean the entire plece and let dry.

27 Finally, apply a thin coat of paste wax.

Let the wax dry thoraughly. Then buff

with a soft cloth to achleve desired luster.

POPULAR MECHANICS ® NOVEMBER 1593



WOODWORKING
GUIDE

raying Finishes

The fastest way to a professional finish.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,
Contributing Editor

-

Af / A\

hours of stripping, sand- N
ing and repairing, all that \
remains is to choose your fin- -
ishing product, right? Well, per-
hapa, if you're locked into the two
application methods: eloth and
'hruah. owever, there is another way to
go. A way that the pros embrace with almost
unanimous support, and that more and more
home refinishers are turning to—spray finishing.
The reasong are compelling, First of all, spray-
ing is fast—less of a concern if you're ﬁnmh:mg a
coffee table, but a big deal if you're taking on a dining
room suite. The second advantage of spraying is the qual-
ity of the finish. With a little practice, you can lay down coats
of remarkable uniformity. Brush and lap marks are a thing of
the past and, if it's a fast-drying finish, dust is less of a problem.
On the down side, traditional high-pressure spray finishing is
wasteful—a large percentage of the finish never reaches your work at
all. And, the usual finishes are highly flammable, making an expensive
spray booth equipped with explosion-proof electrical components and

ICS ® NOCVEMBER 1993




impresgive ventilation a necessity.
ortunately, two modern develop-
ments have changed the picture.
High volume, low pressure (HVLF)
spray equipment reduces the over-

WOODWORKING
GUIDE

spray waste problem, and new water-
base finishes eliminate the need for a
dedicated spray booth with special
wiring and ventilation.

Whichever system you choose, the

application techniques are the same.
In all easzes, be sure to work in a well-
ventilated area, wear a respirator
and adhere to manufacturer’s pre-
cautions and instructions.

Adjusting The Gun
There are two adjustments on the
spray gun: one that controls the
spray pattern and another that con-
trols the material flow. To adjust the
spray pattern, turn the ears on the
spray cap to form either a round or a
fan shape (Photo 1). Use the round
pattern—ears set diagonally—for
spraying small areas. For large ar-
eas, set the ears either vertically or
horizontally for a fan-shaped pattern.
Use the vertical position for making
horizontal passes, and the horizontal
position for making vertical passes.
To adjust the material flow, turn
the knob at the rear of the handle
{(Photo 2). Each job and finish neces-
sitates minor adjustments to material
flow. For example, if you change the
size of the spray pattern by moving

1 Adjust cap diagonally for a round spray
pattern. Vertical and horizontal spray-cap
positions produce elongated fan patterns.

closer or farther away from the work,
vou have to adjust the flow aceord-
ingly. Generally, the working dis-
tance should be around 8 in., but may

Z Control the amount being sprayed by
adjusting kneb at the back of handle to
sult spray pattern and distance from work.

be between 1 in. and 12 in. depending
on the job at hand. The best way to
learn how to adjust the flow is experi-
mentation with your equipment.

Preparing The Finish
Your spray equipment is designed to
work best when handling a fluid in a
specific viscosity range. Therefore,
the first thing to do is to check your
finish for proper viscosity, and thin it
if necessary. Both the spray gun man-
ufacturer and finish manufacturer of-
fer directions for achieving the right
viscosity for spraying and using the
appropriate solvent for thinning. Be
sure to check the spray gun manual
and the instructions for your finish.
Most spray guns come with a vis-
cosity eup to measure the consisten-
ey of the material to be sprayed. To
use the eup, pour the finish into it and
measure the time it takes for the fin-
ish to empty through the small hole
in the bottom of the cup (Photo 3).
Then, compare this time with the rec-

3 To determine proper finish consistency,
measure the time It takes material to flow
through viscosity cup. Thin If necessary.
ommended time stated in the manuo-
facturer’s timing chart.

After checking the viscosity and
thinning if necessary, pour the mix-

& After checking viscosity. pour finish in
spray gun cup through a strainer, This re-
moves lumps that may clog the spray gun.
ture through a strainer into the
spray cup of the gun (Photo 4). The
gtrainer removes any lumps that may
elog the gun.

Spray Technique
Like most other techniques, skill
with a spray gun comes with practice,
While it's easy to make a few mis-
takes in the beginning, it's equally as
easy to learn to apply the uniform
thin coats necessary for a good finish.

Begin practicing on cardboard or
sheets of newspaper. Use npalue
paint for your practice sessions be-
cause it's easier to see the results,
Experiment to get the feel of trigger-
ing the gun to start and stop the
paint flow. Practice making uniform
strokes and experiment with the
paint-flow adjustment knob.

Hold the gun about B in. from the

BA

5 Always move spray gun paraliel to the
worksurface, Practice moving gun in a
straight line to uniformly cover flat surfaces.

& For even coverage, overlap each pass
about 50%. Start each pass so pattern [s
centered on bottom edge of the last pass.
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surface, pull the trigger and observe
the spray pattern as you move the

gun parallel to the surface. If the pat-
tern is weak and dusty, the gun is

moving too fast, too little paint is

WOODWORKING
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flowing, or both. If the paint piles up
causing runs or sags, you're either
moving the gun too slow or too much
paint is flowing.

Next, work on operating the trig-

ger and maintaining a proper stroke.
Set up a 4-ft.-wide test panel, and ad-
Jjust the air cap for a vertical fan pat-
tern. Practice moving the gun in a
straight, horizontal line across the

After cutting 1 = 2 stock to length, secure
cleats to the ends of each long member.
Set cleats back 1'% In. from ends.

[
[ ]
FINISHED CURTAIN— OVERLAP 3-1/4", = 1“WIDE_ |e—END
LIMNE UP HCILES . MASKING PAMEL,
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B XE . : ﬂ,
[ ] i 4
_ﬁ\. ' - . ‘" ﬁ
[ ] = S
< 2z ¢ U7
&-114 -
e [ [y * e
N | (7REQD.AT
Lﬁm SIDE,
ax1-12X 48" BATTHE
IEREQD‘?! i
' =34 X 1-172X 78
N4 X 112X 42" %
SIDE MEMBERS 3

Knockdown Spray Booth

4X 1-1/2X 6"
CORNER CLEAT
(24 REQD]

WINGMLT (12 REQD.)
TYPICAL CORNER DETAIL

® Because high vol-
ume, low pressure (HVLP)
sprayaers have minimal
overspray and water-base
finishes are safer and non-
flammable, you may be
H tempted to spray your proj-
T ect right in your work-
=+ shop—a dangerous and
hazardous undartaking if
you weare using traditional high-prassure
spraying and flammable finishes.
However, you will have some over-
spray to contand with and one solution to
the problem is to build this 3-sided, knock-
down spray booth. Made of 1 x 2 pine
stock, a couple of shower curtains and
sasy-to-find hardware, this booth will
keep the overspray away from the rest
of the shop and then fold up quickly for

easy storage.

To build the unit, first cut 1 = 2 pine to
length to make the six vertical, two canter
and four side members as shown in the
drawing. Then cut the 24 1% x 6-in,
cleats. Secure a cleat to each end of the

vertical, center and side members with
nails and glue, so that each cleat s set
back 1'% in. as shown.

Maxt, bolt the componants togathar
with carriage bolts and wingnuts to maka
three separate frames. Drill pilot holes
and attach the screwhooks to the top
member of each frame at the specified
centers. Then, link the frames together
with loose-pin hinges.

Cut one of the shower curtains in half,
and tape sach plece to an edge of the un-
cut curtain with a 3%-in, overlap. Make
sure the curtain holes line up. Finally,
hang the curtain on tha frames. To disas-
samble, simply remove and fold up the
curtain, and separate the frame members
by ramoving the carriage bofts.

Remember: All spraying has some de-
grea of overspray and no finish is truly
safe for human consumption, Always pro-
vide adequate ventilation and wear a
respirator. This spray booth is not de-
signed for high-pressure spray equipment
or flammable finishes such as standard

lacquer. —A.C.
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Choosing Spray Tools

@ If you decide to set up for spray finishing, you have a few
choices to make—not only in terms of the system you buy, but

in terms of price and flexibility.
used for this story. This kit comes
complete with gun, viscosity cup and turbine. Be-
causa HVLP systems use large volumes of air at low
prassura, standard air compressors are unsuitable.
Standard high-pressure spraying does have a faw
Compressors without tanks run continuously to maintain airflow. For spray paint-
ing, team up this type with a bleader-type spray gun that allows the airstream to con-
tinue even when the trigger is released. With tank compressors, such as the Sears
model No, 15282 (bottom right, about $300), you can use a non-
bleader gun.
type to the other. Although you can pay more than
$150 for a professional model, small-shop models
such as the Campbell Hausfeld model No. DH4200
{upper right) are available in the $30 to $50 range.
—Thamas Kianck

THE BEST BUYS IN SPIRAL STAIRS!

overspray qualities. One system
that's well suited to home-shop
[ use is the Wagner FinaCoat Sys-
tam (left, about $180) that we
 wilenen
FimeCont
use to drive the gun is useful for other jobs as well—
- like pumping tires and running pneumatic equipment.
Keap in mind ﬂmtalrmmm arae rated by the amount of air they move at a spe-
cific pressure. When choosing one, make sure it handles tha range of tools you usa.
able in blesder, nonblaeder, pressura fead and
siphon feed. Choose pressure feed for thicker finishes
that nead o ba moved faster, and siphon fead for ax-
tra-fine work. Many guns can be converted from one
VICTORIAN
ILLLE
s \
1T

F DR Boomall PA Cohay Deamaters, fleario-Roor haights, and Wslded Unin ovoilable. Mode in fha U 5.4

EA!‘.T TO-ASS5EMBLE-KITS (1nnl Call or Write for Free Cnlnr Brochure:
ity in stock For immediote shipping or pick-up) Tﬂ 'F“ msz] I'.I.':?!u FM.HJ by

AW SHOWROOM, W AREHOLUSE LOCATIONS IN: P 1900k

Broomall, PA [215} 544.7100 Snacihe Meil Ok

Pomona, CA  |POF) 598-5744 -

Sarasoba, FL (813} #23-147% .

Houston, TX (713} 7890548 Aal

Chicogo, IL (708} #52-9010 City Ip

Stambord, CT (203} 325-B444 MartsrCard » Visa » Amex » Blscover

From the Leading Manufacturer
of Spiral Stairs

THE IRON SHOP

7 To achleve a uniform spraying rate, start
and end each pass outside the work area.
Press trigger only over the work anea.

8 Spray comers from an angle so adjacent
faces are covered simultaneously. Set the
spray gun alr cap for a round spray pattem.

panel and parallel to it. Be sure to
move your entire arm from the shoul-
der to avoid a natural tendeney to
move the gun in an are (Photo 5). A
parallel stroke will deposit a uniform
coating across the board.

For uniform eoverage of a flat sur-
face, move the gun at a constant
speed and overlap each stroke by
about 50%. Aim the center of each
stroke at the bottom edge of the pre-
ceding stroke (Photo 6).

In order to avoid exeess paint at
the edges of the object, start the
stroke outside the area and press
the trigger as soon as the stroke
reaches the area. Then, release the
trigger at the end of the area, but
continue moving the gun a short dis-
tance beyond (Photo 7).

When spraying corners, avoid
spraying each adjacent face sepa-
rately, Instead, spray diagonally into
or at the corner so that both adjacent
faces are covered simultaneously
(Photo B). After the corners have
been painted, fill in the faces with a
fan-shaped spray pattern (Photo 9).

It's always better to orient the
work so that the gun is held relative-
ly level. However, in some cases,
such as finishing a tabletop, you'll
have to tilt the gun down. When

POPULAR MECHANICS » NOVEMBER 1593



§ After the comers are finished, spray the
surfaces with a fan pattern. Set the cap
vertically for horizontal application.

10 When spraying horizontal surfaces,
start at the edge nearest you and work to-
ward the far edge to contral overspray.

IBEER 1]

11 Use a round spray pattern with a verti-
cal motion for tumed legs. Do all edges
and comers first. Then spray broad areas.

painting the top of a horizontal sur-
face, start spraying at the edge near-
eat you and work toward the back so
that the overspray doesn’t settle on a
wet area (Photo 10). This is especial-
ly important when spraying fast-dry-
ing finishes,

Remember to adapt the spray pat-
tern to suit the object and spray mo-
tion. Use a round spray pattern for
corners, and also for turned furniture
legs (Photo 11). When spraying
pieces with many edges, do tLE edges
first with a small round pattern, fol-
lowed by vertical or horizontal fan
patterns as required. P
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Cleaning Up
An Old Chair

When the old finish still looks pretty good,
don't remove it, just clean it up.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,
Contributing Editor

T‘mre’s one important fact you have
to face about refinishing an old piece. When the job is done, you no longer
own an original chunk of history, you own a hybrid—a piece with materials
and design from the past, combined with a high-tech finish of the present.
And while refinishing may be the only solution for many examples, there
are times when the original finish is best left in place.

Take this Windsor-style chair as an example, When we found it in an
antique shop, it stood out—not only because of its sensitive design, but be-
cause the original finish enhanced the chair's character. Areas of wear on
the armrests and back had lightened the dark stain, producing gentle
transitions in tone that no refinishing job could duplicate. However, our
find did need some help—the finish was dull and dirty, and some of the
spindles had come loose. Our strategy, therefore, was to first restore the
chair’s structural integrity and then rejuvenate the finish cosmetically.

There are no hard-and-fast rules for deciding when to refinish or when
to simply clean up the old finish. However, bear in mind that an old piece of
furniture is more than just a design in wood, it's a complete example of the
techniques and styles of the past. More than that, it tells a story. And,
sometimes, that story is just too interesting to rewrite.

BEFORE

\Wear areas and changes In color gave this  Three-step rejuvenation process of clean-
old rocking chair a character that was too  Ing, buffing and finishing retains original
good to lose by refinishing It look while adding new life.
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Structural repairs

It's not uncommon for the joints in
old furniture to have loosened. And,
of all furniture types, chairs are the
most prone to this problem. Chairs
handle a greater load than other
pieces—and the load is dynamie.
Combine this with the natural ten-
dency for spindles to loosen due to
expansion and contraction caused by
seasonal changes in humjditg, and
you're almost guaranteed to have a
few repairs to make before coneen-
trating on the finish.

Begin by determining which joints
are sound and which need attention.
We used a Quick-Grip Spreader tool
to spring a the loose joints. This
tool is similar to a Tick—l_'}rip Clamp,
except that it works in reverse—it
spreads apart parts for disassembly.

If possible, leave intact joints
alone. However, if you must take
apart a good joint, inject a little vine-
gar to soften the glue, Then, use a
rubber mallet or dead-blow mallet to
tap the joints loose. Always protect
the work with a eloth pad to prevent
marring.

‘With the loose joints apart, serape
away the old glue with a chisel and
file (Photo 1), This is important be-
cause the new glue won't adhere to
the old. Be nnre%ﬂ not to remove any
wood because the fit won't be as good

WOODWORKING
GUIDE

1 After spreading apart the loose [olnts,
prepare for gluing by using a chisel and
file to clean off all the old glue.

and the joint will fail when stresses
are applied. Then, apply white or yel-
low carpenter’s glue and reassemble
the joints,

Don't try to ensure against future
joint failure by using epoxy. While
this adhesive will work, the joint will
be impossible to disassemble if re-
pairs are neces on other compo-
nents of the chair at a future date. If
the reassembly time will be longer
than a few minutes, use hide glue to
increase the time before the glue sets.

After applying the E.‘t; e and rein-
stalling the spindles, clamp the com-
ponents together until the glue has
dried. Ordinary elamps are of little
value for gripping the irregular con-

2 Apply glue to the joints and reassembie.
Use a shopmade tourniquet clamp or band
clamp to hold components together.
figuration of this splayed-leg chair.
You ean use band elamps for the job,
or try the tourniquet clamp that we
used (Photo 2).

Wind a flat cloth band or strong
ribbon around the spindles to be
clamped. Then, place a stick through
the ribbon windings. Rotate the stick
to twist the ribbon and draw the
spindles together tightly. You ean
also use rope in place of the eloth
band or ribbon. However, rope may
mar the spindles, so be sure to pad
them with cloth first.

After the clamps are in place, use a
damp eloth to wipe away any excess
glue. Be sure to remove all of the
glue from the original finish.

Finish Repair

@ If your original finish has a few de-
fects that you just can't live with, a
complete refinishing isn't your only
alternative. Often, small problems can
be made right with a few simple tech-
niques. The materials you nead ara
avallable through woodworking cala-
logs and finish supply outiets.
Although blistered and chipped
pieces of veneer aren't finish prob-
lems, you should take care of them

Keep the iron on medium heat.

Use a clothes Iron with kraft paper
underneath to flatten blistered veneer.

before finishing. To fix blistered ve-
neer, apply heat with an iron. Place
kraft paper between the iron and the
work, and use medium heat. The heat
softens the glue and gentle pressure
holds the veneer in place.

If the veneer is chipped, select a
sample of the same species, and test
stain it to match the finish color. Then,
use a knife to trim the chipped area
and cut the patch veneer to fit. After
gluing it in place and trimming, apply
a finish to blend with the original. Ve-

Repair chipped veneer with a patch veneer
of the same specles. Cut patch to fit
trimmed area and stailn to match.

neer sample kits are avallable through
mail-order catalogs and are a good
source for patching veneers.

Before attempting any finish repair,
try to determine the type of finish on
the wood. To test for shellac, use a
small brush to dab denatured alcohol
on an inconspicuous spot. If the finish
dissolves, it's shellac. To test for lac-
quer, repeat the process with lacquer
thinner. If the lacquer thinner doesn't
dissolve the finish, but just crinkles
and lifts it, chances are you're dealing

Restore alligatored lacquer by wiping
with a lacquer-thinner dampened cloth.
Small artist’s brush handies fine scratches.

94
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Restoration

There are several products available
for rejuvenating an old finish. First,
vou need a cleaner such as Formby's
Furniture Cleaner to remove dirt,
grease and wax buildup, or you ean
gimply use mineral spirits, Check for
minor surface imperfections, or a dull
appearance. If these are a problem,
use a paste polishing eompound.
Then, apply a paste wax or wipe-on
polizh to restore the desirved luster.

We opted to give our chair a com-
plete treatment with Formby’s Fur-
niture Face Lift. This kit includes
Cleanszing Liquid, Buffing Cream,
Faee Lift Finish and three applicator
pads. The kit i designed for use only
on finishes that are sound and not
worn through. Before starting with
any product, test for compatibility on
an inconspicuous area to be sure the
finish won't dissolve.

Begin by thoroughly wetting an
applicator pad witﬁ the cleansing
liquid. Then, rub the surface in a cir-
cular motion to remove wax and
grime (Photo 3). Apply a liberal coat
of buffing cream and buff gently for a
few minutes to remove light finish
scratches (Photos 4 and 5). Finally,
use a finishing pad to apply the Face
Lift Finizsh. Wipe on a thin, even coat,
and reapply after about 4 hours for
extra protection (Photo 6). ™

WOODWORKING
GUIDE

3 uUse a furniture cleaner to remove all
dirt, grime and old wax. Apply the dleaner  blemishes, use a polishing compound. Rub
with a soft pad In circular motions.

& To remove minor surface scratches and

each area for several minutes.

Lo e L e
5 To clean up the chair spindles, wrap the
cloth or applicator pad around them and
polish along their length.

e .
= ‘l‘l

& Apply Face LIft Finish with the felt-

faced applicator pad. Wipe on the finish in

thin, even coats.

with a standard vamish. If the lacquer
thinner has no effect, you're probably
dealing with polyurethane.

Scratches are commeon finish de-
fects. If they're shallow and haven't
penetrated the wood—and the finish
is shellac or lacquer—you can blend
the finish over the scratch. Using al-
cohol or lacquer thinner, depending
on whether the finish is shellac or
lacquer respectively, apply a small
amount with an arist's brush to the
scratch. Repeat, if necessary, until

Small scratches and holes can also be
filled with a wax pencll. These are avall-
dble in a range of wood colors.

the finish dissolves and flows together
to subdue the scratch.

Alligatored lacquer finishes are
characterized by a network of fine
surface cracks caused by the expan-
sion and contraction of the wood un-
der a brittle surface coating. To reme-
dy the problem, dampen a soft cloth
with lacquer thinner and rub it over
the surface. You can rapeat the
process, but don't overdo it or apply
too much pressure to avoid cutting
through the finish.

Use the burn-In method with a shellac
stick to fill deep scratches, dents and
gouges. Practice first on scrap stock.

Another way to handle small
scratches is to use a wax pencil de-
signed for finish touchups. These are
available in a range of wood-tone col-
ors and alsa can handle small holas.

Scratches, dents and gouges can
be repaired with a shellac stick of the
appropriate color. Called buming in, the
process uses a special knife called a
burn-in knife to apply the shellac stick
material to the surface defect.

Use a soot-free alcohaol lamp to
heat the burn-in knife (a grapefruit
knife also works). Then, apply the
stick to the hot blade held over the
blemish, allowing the melted material
to drip onto it. Befora the patch hard-
ens, use the clean face of the hot
knife to compress the material. This
process is tricky, so be sure o prac-
tice it before working on good fumni-
ture. The knife temperature must be
just right—if it's too hot, it can dam-
age the surrounding finish.

Use a special liquid abrasive with a
felt pad to level the paltch without
damaging the surrounding finish.
Then, apply a bum-in sealer to the
area and apply a finish to blend in
with the surrounding surface. —AR.C.
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Best New Finishing Products

BY ROY BERENDSOHN, Assistant Home Improvement Editor

Crossover Tools

These tools ecross over nicely from re-
finishing projects to painting. They
are; & 1%-in.-wide chisel putty knife
and the 5-in-1 painter's tool from
Hyde Tools. The latter functions as a
seraper and a putty knife, and it has
an extra point for removing softened
paint from crevices. A circular cutout
removes paint from its rollers. Fi-
nally, like the putty knife, it's stiff

enough to chisel hardened putty out
of a window sash. Both tools have a
high-carbon steel blade set in a lami-
nated wood handle. Each lamination
is resin imﬁmghated. and the entire
handle is heat cured and set with
brass-plated grommets and rivets.
The tools cost about $9 at hardware
stores, paint stores and home cen-
ters. Write Hyde Tools, 54 Eastford
Rd., Southbridge, MA 01550,

The Secret’s Out
P.D.E. paint remover
has been around for
years, but not too many

la that's capable of strip-
Fing heavy layers of oil,

T ey

which are liquids or ;
it is erystallized. g’atljsu
dissolve the erystals in
water to use it, and ae-

people other than pro- PO - cording to the manufac-
fessional wood finishers BOF. purt R = turer, the ereamy liquid
know about it. It's a very P it then becomes does
powerful lye-base formu- m not give off toxic fumes.

A 1-pound can of the re-
mover costs about $9

atex, casein and milk
paint, which is notoriously difficult to
remove. The manufacturer says it
will remove up to eight layers of fin-
ish at a time. Unlike most strippers,

through woodworking
catalogs or through the company.
For more information, write H.
Behlen & Bro., 4715 State Hwy. 30,
Amsterdam, NY 12010.

Use It Again

This stripper is not only reusable, its
manufaeturer says, but it works on
any varnish, lacquer, ghellac or paint,
and it won't loosen veneer or glue
joints. Also, it's self-neutralizing—
meaning that the stripped piece does
not need to be cleaned with water af-
terward. The non-methylene chloride
formulation comes in a semi-paste
consisteney for removing heavy fin-
ishes (1 gallon, about $30) and a lig-
uid for removing lighter finishes or
for penetrating crevices and carved
surfaces (1 gallon, about $25). The
two strippers can be used together.

The liquid can serve as a final wash
after using the semi-paste. That

the paint is removed fromw:ﬁ
creviees, Take-It Off is sold by mail-
order through Constantine, 2050
Eastchester Rd., Bronx, NY 10461,

Multipurpose

The ProForm Scra

three tools in one. As shown here, it's
a straight-blade scraper that can be
used to remove paint that has been
softened by a stripper. Loosen the
lock-down screw, insert a utility ra-
zor blade so it sits in an angled
groove, tighten the screw and the
tool becomes a utility knife. You can
alzo mount a hook-type scraper blade

-N-Cut is really

in the tool for seraping paint that has || s

96

not been softened by a stripper. The
crank-neck tool is heavily construct-
ed out of zine-plated steel and has a
foam-like cushioned Ig'rip. It comes
with a utility razor blade, and costs
about $9 at paint and hardware
gtores and home centers. (Extra
blades cost from $1.40 to $2.50, de-
pending on blade type and quantity.)
For more information, write Sunbelt
Tool & Die Ine., 2058 Sigman Rd,,

| Conyers, GA 30207.
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New Paint
For An Old Look

This paint gives you a new durable
finish on woodwork or metal while
mimicking an antique look. Called
Cracklin’ Finish, it's available in six
Colonial shades that inelude rust,
gray, green and cream. The spray
paint comes as a 2-part kit. Spray on
the bazecoat, and then spray on the
topeoat, It's sold at paint and hard-
ware stores and costs about $13. For
more information, write Plasti-Kote
Co. Ine,, 1000 Lake Rd., P.O. Box
TO8, Medina, OH 44258,

Triple Pla

This unusual-looking tool is a varia-
tion on the standard can opener, but
it has other features that are hundy
to wood finishers, too. Push its tip

rim (below right). Finally, place an-
other elaw under the rim and lever
its hook into the can rim to puncture
holes in the rim. This allows excess
finizh to drain from the rim into the

under the paint can lid
to pry it up (helow left).
Place its elaw under the
rim and lever it down to
press the lid back on the
can without denting the

ean, and this ensures the
can may be neatly re- |
sealed. 1t costs about $2
at home centers. Write
Bloch, P.0O. Box 294,
Woreester, MA 01603,

Clean Hands
Permatex Parr Hand Cleaner iz de-
signed eapecially for removing paint,
stain, varnish and polyurethane. It
uses fine pumiee as an abragive and
dibazic ester as the primary solvent.
The manufacturer says this is a safer
alternative to petroleum-base sol-
vents, and it is gentler
g Lo your skin. The hand
cleaner also has Vita-
min E, aloe, lanolin
and jojoba oil to
leave skin moist
and protected.
Prices range
from about 34
for a T.5-ounce
squeeze hottle
to ahoot $22
for a G0-ounce
pump bottle.
The cleaner is
sold in auto
parts stores,
For more in-
formation,
write Loectite,
T05 N. Moun-
tain Rd., New-
ington, CT
06111; or call
(800) R28-2524,

Brush Up

This professional-quality brush is
made with ox hair, considered by
many painters and wood finizhers to
be the finest brush material because
it is 50 soft and imparts such a
smooth surface to the finish. The
brush has an alderwood handle and a
round-edge stainless-steel ferrule.

It's called the Ox-0 Thin, and it
ecomes in widths from 1 in. to 3 in.
in Yein. inerements. [t costs from
about $13 for the 1-in.-wide model to
226 for the 3-in. model. The (Ox-0
Thin is sold at professional paint
dealers. For more information, write
Purdy Corp,, P.O. Box 83097, Port-

land, OR 97283,

Good Things
In Small Fﬂ«ﬂ‘lﬂgﬂi

If you don’t happen to have
gpare finishing supplies hanging
around, small projects ean be a
nuisance, but this kit makes
these projects a little easier. It
consists of a handy plastic pack-
age, two plastic handles and 10
foam pads (five pads each in 1-
in.-wide and 2-in.-wide sizes), If
you like, you can pour the finigh
into the recyelable package to
apply it, rather than dip the pad
in the can. The kit costs about 5
at hardware stores and home
centers. For more information,
write EZ Paintr, 40561 5. Iowa
Ave., Milwaukee, W1 53207.
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Wunderfil is a dual-purpose filler.
Use it right out of the container to
cover nail holes and eracks, or thin it
with water to a creamy consistency
and use it ag a grain filler on furni-
ture. An S-ounce can costs about $5,
and a quart costs about $13, plus
shipping.

These three wood-finishing prod-
ucts let you make the switch com-
pletely from petroleum-base finishes
to water-base ones. The EF line (for
environmentally friendly) includes
water-base stains and two types of
finish: clear and high-performance.
[ze the elear finish on furniture that

WINDSOR

Terrific Trio

f you are a stickler for historical
accuracy, this oil-base paint is for
vou. It's supposed to be the identi-
eal shade eommonly used on Wind-
sor chairs in the 1700s, Its formula
was developed by analyzing the
green paint that had been pre- | plus shipping. For more informa-
served in the crevices of antique . - tion, write the Woodworkers'
Windsor chairs. A quart of the paint = Store, 21801 Industrial Blvd.,
eoats about $156, plus shipping. o Rogers, MN 55374,

sees regular wear and tear, and
high-performance on floors, furni-
ture and trim. Both types of finish
are available in gloss and satin. A
quart of stain costs about $10, a
quart of high-performance gloss
$20, and a quart of clear satin 314,

There's never been a better time
to cut yourself a deal.

Whachever Dremel Seroll Saw
vou choose, the two-speed 1671
or the variable speed 1695,
you'll get great features like a

built-in blower to keep cutting
surfaces clean, a large
cast-aluminum
table and heavy
cast-iron base.
This is a limited
time offer. 5o

look for specially

marked Dremel
Scroll Saw packages
al your local retailer
now, and cut yourself
subscription offer —a 530 value. Or, a deal

lor just $14.95, you can receve our

m
scroll saw stand/eg set —a $58 value D n E M E I
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Mow when you
buy a Dremel 1671
or 1693 Scroll Saw
in specially marked
E1.'II.'|'-..I.:|_||'|."-. ':n.'l'l.l :‘.“t':l ':H.H.If
choice ol two greit
oflers from: Dremel

Choose our pattern offer and
gel 96 free scroll saw patterns
from Wood magazine plus a special




WOODWORKING
GUIDE

A Specialist

Klean-Strip formulated its varnish remover strictly to
handle furniture and trim that is not painted. It has no
methylene chloride, and its thinner consistency lets it pen-
etrate corners and carved surfaces. While it's powerful
enough to work on just about any elear finish, including
shellac and lacquer, its manufacturer says it's gentle
enough not to remove the patina on antiques. It can also
be used on metal surfaces. It's sold in quart and gallon
sizes (about $5 and $14) at hardware stores, paint stores
and home centers. For more information, write W.M.
Barr & Co., Klean-Strip Division, P.0. Box 1879, Mem-
- phis, TN 38101.

- | —

Easy Going between coats. You don't have to
The beauty of Bartley gel finishes is sand between coats or rub them out
that they are eagy to apply with steel wool. Aecording

and have a low odor. And,
becanse they are gels, they
won't run on vertical sur-
faces. Starting with a
sanded surface, you rub on
the gel stain with a rag or
paper towel. The stain
dries tack-free in minutes,

to the company, the result-
ing finish can be waxed or
left as it is, and is durable
enough to withstand wash-
ing with a gentle soap and
water. A pint of gel stain or
varnish costs about $9 and
a quart, about $15. They

Move Over Sandpaper

Sandpaper is considered the stand-
ard workshop abrasive, but plastie
abrasive pads, such as these, have a
place in a refinisher's toolkit because
they work in places where sandpaper
doesn't. Made of webbed nylon, the
pads have an abrasive bonded to
them. They come in three types: a
Paint & Varnish Stripping Pad that's
meant to be used with chemical strip-
pers, a Metal Finishing Pad that's
used to remove rust and a Between
Coats Finishing Pad that's used to
remove dust and imperfections in
coats of clear finish before you apply

are sold at hardware stores
achieve a darke ue in 6 and through woodworking
hours. Next, a IP]]L‘_:’ one or =+ supply catalogs. Write The
several coats of rub-on varnish Bartley Collection Ltd., 20060
in the same manner, allowing 6 hours  Airpark Dr., Easton, MD 21601.

and can be reapplied to the last coat. The pads eost about $3
each at paint stores, hardware stores
and home centers. For more infor-
mation, write Norton Co., P.O. Box

15008, Worcester, MA 01615, M

tmas Borus.

Owver $28 worth of additional
sanding %_eém and discs
el

Now when you buy the
Dremel 1731 combination
Disc/Belt Sander in specially
marked packages, you'll
get a bonus of six extra belts and six
extra discs included free.

The Dremel 1731 Disc/Belt Sander is a
tough, heavy-duty sander that’s perfectly
sized for the hobbyist. Its one-inch belt lets
it get at places that a bigger sander
cant. And the five-inch disc with
miter guide offers even greater
versatility.
Hurry, this is
a limited time
offer. So look for
specially marked
packages at your local
retailer now. And pick up
your Christmas bonus early.

DREMEL

e ——————————
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Leo Warfield /600,383 Miles

“Make SureYou Really
LikeThe Color

Take it from LeoWarhield. Afterover half  Trucks come in nine great colors you'll still
amillion miles, he’slearmed the meaningof  like 100000 miles down the road. Or
Toyotas legendary reputation for reliability. ~ 200000. Or 300000. If you have a 100000-

Of course, youdon't have tocovernearly  mile story to tell, call -800-THETRUCK.
as much ground to appreciate the value of Over 60000 people already have Toyota
atruck you can really count on. And, Toyota ~ Trucks. You just gotta love 'em.

@ TOYOTA Trucks

T lowie subiat you do for me"

Call HB00-CO-TOVOTA M you'd Whee a Truck brockume ar the locarion ol your nesrest desler. Yoor mileage may vary. Buckle Up! Do for those who love you. @ 1997 Toyota Motor Sabes, L15A Inc



BY MIKE ALLEN.
Associate Automotive Editor

Chiseler
[ tried to replace the wheel bearings
on my Mustang after one of them
failed. But I couldn't pet the outer
pieces of the inner and outer bear-
ings off. So 1 put it back together
with part of the new bearing, leaving
the old pieces in place. Will this work?
REN GRESHAM
TUCUMCARO, TX

Go back to the auto parts store im-
mediately and get all new bearings
and seals. Wheel bearings always
need to be replaced as a unit, and
mixing and matching rollers with
odd races is bad, bad, bad. Especial-
ly when some of the parts are used.
Those bearings will fail fairly soon.

To remove the outer race from the
brake drum or disc, start lafter you
remaove the thing, of course) by
cleaning the grease from the bear-
ing cavity. A parts-washing solvent

paper towels s good enough for the
disassembly.

Onee vou've got out most of the
goo, feel around for one of several
small refiefs in the bore where the
bearing race sits. These reliefs are
cast into the disc or drum to allow
you to use a puneh to tap out the
bearing race. Tap lightly. The roce
will move only a millimeter or two
before it cocks sidewayvs and jams,
So alternate your tapping from side
to side or in a circle.

The inner-bearing race still left
on the spindle can be a tough nut to
crack. If the wheel bearing was
heavily worn, the race may have
been spinning slightly on the spin-
dile's surface, rather than the rollers
spinning on the race. This movement
of the race on the spindle wears
grooves on the spindle, and the race
will refuse to move. Waorse yvet, if the

the spindle may have galled and
geized the race to the spindle,

Use a cold chisel—not a wood
| chisel—and a ball-peen hammer,

CAR CLINIC

and a brush are good, but a roll of

bearing was really bad, the metal of

and wear safety glasses. Put the
point of the cold chisel into the
hairline gap at the inside of the
race and tap lightly,

No go? Tap harder. Remember
that the bearing race is hardened
and the spindle is ductile. Ductile is
engineerspeak for soft—or at least
not as hard as the bearing race. Mi-
nar imperfections in the spindle can
be cleaned up with a fine file and
crocus cloth, Just remember that
the spindle is holding up your car,
and you should assess any damage
accordingly,

Smaching the spindle harder
than vou really think vou should
and still no go? Well, I mentioned

the bearing shell is hard—which
also means that it’s pretty brittle.
Turn your cold chisel Y, and mayvbe
the shell will crack. Maybe not,

As a matter of last resort, a sharp
hand with a cutting torch should be
able to keep the spindle cool while
the flame cuts the old bearing shell
off of the spindle. I'd reserve this
tactic for emergencies and vehicles
for which spindles are not obtain-
able by mere mortals,

Computer, Open

The Databan

Our car club has opened a sort of
library—we've all pooled our shop
manuals and technical books. We've
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got more than 100 linear ft. of books,
and we figure we've only covered a
few of the cars we're interested in.
Do vou know who we might call in
Detroit to get more?
JOHN COLTRESDED
MINNEAPOLIS, MN

You should see my office—I gave u
on trying to keep an exhaustive col-
lection of shop manuals years ago.

I don't have any place to send you

in Detroit. You might go around to
your local car dealers and see what
you can scrounge, though.

Around here, I used to keep an
ALLDATA System Three. This is a
CD-ROM-based database of service
manuals, wiring diagrams and vac-
uum-hose charts, Technical Service
Bulleting, parts lists and flat-rate
manuals. It was great. But eventu-
ally the ALLDATA people wanted
their expensive machine back. And

Justify buying this machine within

you thought we journalists got every-
thing for free? A repair shop could

a few months easily, however.
While a dedicated CD-ROM ma-
chine might be a little out of the
ballpark for your car club, ALL-
DATA has now made it possible to
search its database over the phone.
You need a PC with a 9600-baud
modem, o mouse and their soft-
ware. You also need a printer if you

’ ‘ { Complete
. Performance
, ;- | | Package
[ , f ONLY

Fumeiy Rpemuny
D TR T Ty =

e ] Yoy e
wrOSUPCR | e rsuPER

e ’29.95
g s
B W s .I

ALIN, i
(i1 e, thi e

3 NEW AUTO
MAINTENANCE

WERLNSUPER.
=SHOT &

it all!

A scientifically developed automotive
One Guarantee mephonsooalarger bt

0f Performance

SUPERIOR TO
ANY PRODUCT ON
THE MARKET!

No single automotive
additive can match
Super Shot!

Engine Treatment with PT.EE. (DuPont Teflon.)

A protective, lubncated coating that
glings to metal fo reduce friction, increase
angine life, occelerate speed and power
Pramotes higher oll viscosity for added
protection in engines that run [ong. hard
hours under high femperaturas

10 Minute 0il & Engine Flush

Attacks dirt, gnme ond siudge that
prevents propar ol fliow to vital infemal
enging parts. Brings impurities 1o
craonkcaose drain for easy removal with old
qll, Leavas engina clean and primed for
rmaximum lubncation and ol Mow

Gas & Fuel Treatment

Specialy formulatad to add power and
spaad while increasing fusl efficiency up
to 25%. Eliminates hoarmiful residues from
entire fuel systam (tonk to exhaust). Stops
hesitation — Improves slarting even in
cold weaalher

Take the best care of your car
with Super Shot Performance
Package... Order today!

wsr$20 .05

Order Two Super Shot The Super Shel program is used by repair shops that
Performance Packages rebuild engine blocks, carburebors, and huel injector
I systems lo produce improved performance.
ﬂnd smnni ng is H‘E E' Caors serviced with Merlin Super Shel preventive

mainfenance program maintain o high resale value
Test Driver Praven » Monay Back Guarantes

CALL 1-800-351-9177

350 Coney Islond Avenue, Brookiyn, NT 11218 « 715-438-8001

We Accept MasterCard, Visa & Amenican Express

10z

want any hard copy of the data, ob-
viously. Cost 1s $39.95, and that in-
cludes the use of the database for
enough time to do a pretty exhaus-
tive search for one car's problems.
Additional searches are about 40
cents per minute, including long-
distance charges.

{'ve been using this software,
called ALLDATA-Link, for about
three months now to compile Ser-
vice Tips for this column. It's very
complete and easy to use. Highly rec-
ommended. Contact: ALLDATA at
(800) 829-8729, ext. 3052. Tell them
Car Clinic sent you.

Cool Misinformation
I read an article in another car maga-
zine about a replacement for Freon
R-12 ealled OZ-12. It supposedly has
already been approved by the EPA.
LOREN HARMS
RED BUD, 1L

SERVICE TIPS
8 |f you smell raw gascline inside
your 1988-1993 Ford Taurus or
Mercury Sable when the oulside
temperatures are in tha 90s, it's
probably caused by a fuel-filter
vent localed below the back seal.
There's a kit to relocate the vent
tube elsewhere,
| ®If you have a 1990-"92 Brougham
or Fleetwood equipped with a 4LE0
Hydra-Matic transmission. you may
have noticed a buzzing noise al
idle, especially when idling in
REVERSE. Replacing the pressure
regulator valve with new P/N
8684048 will improve oil-pressure
stability at lower rpm and eliminate
the noise.
® |f you're removing the head on
any 1985 or later Geo Sprinl, Metro
or Tracker, be sure not to reuse the
old head bolts. While in service,
they may have elongated, which is
normal for some vehicles with alu-
minum heads. There are two differ-
ent-length bolls. Bet this applies to
the Suzuki versions of these vehi-
cles as well
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OZ-12 has not and is never likely to |

be approved by the EPA as a CFC- | Straight And Narrow

free replacement for R-12. It can, | @ Invanably, weekend projects are finished late CAR
according to the manufacturer, be | Sunday night, with just enough time to clean up CARE
mixed with R-12, which is exactly | and stagger off to bed. Meaning, we're stuck

the problem the EPA has with it. It | driving to the office Monday without the benefit of TIP

will contaminate federally required | atrip to the alignment shop. ==

R-12 recycling machinery if the ve- Well, a few miles of driving in heavy traffic with an inch of toe-out will make

hicle is ever serviced agatn, making | you vow to give up auto repair. Scary stuff, wandering all over the road like that.

it illegal to mix the two. Not to worry. Take a couple of tomato stakes or other thin wood sticks, crawl
There is, as of this writing, ne | under the car with a helper and put the sticks between the edges of the rims

proper substitute for increasingly
scarce R-12, which will no longer
be produced anywhere after Jan. 1,
1995. Retrofits to vehicles to use en-
vironmentally benign R-134a will
cost somewhere between $200 and
#500—once the retrofit kits start
hitting the market in a year or two.

There could be a couple of long
hot summers coming up folks, at
least until somebody comes up with
an acceptable drop-in replacement
for R-12. ™

DO YOU HAVE A CAR PROBLEM?
oftent ok Mike ahout if. Meil your guestion to Car
Clinie, Popular Mechanica, 224 Weat 57th St.,
New York, NY 10012, While letters, foxes or phone
calls cannot be answered individueally, probilems
of general interest will be discrssed in the column,

at the very front of
the tires, Mark the
sticks. Than move
them to the rear
of the rims. Mark
them again. The
distance between
the marks is the
toe-in—or the toe-
out. Makes no dif-
ference, Adjust the
tie rods so the
marks line up and
you've got zero
toe-in, which is

good enolgh for a
day or two.

She can fix a fiat tire
faster than a pit crew.

(@ DRIVE A BETTER CAR

STP" Filat Tire Repair

seals and inflates most
normal punctures within
45 seconds. Just screw
on the nozzle and press
the button for an easy,
temporary fix. Then drive
to a service station and
let their crew do the
dirty work.

And, unlike some tire
repair products, STP
Flat Tire Repair is a safe,
non-explosive formulia
with no ozone layer
depleting chemicals. So
don't get stopped by a
flat. Go with STP.



SMARTMONEY.

ONCE BI-MONTHLY,

NOW BUY MONTHLY.

[t is yet another example of the theory of
supply and demand proven correct. People
demanded more SmartMoney and now we're
giving it to them

Starting November, SmartMoney, The Wall
Strect lournal Magazine of Personal Business, is
gaing monthly

Which is no surprise since SmartMoney has

for the times., Alter all,
we don't live in the eighties
anymore, | he financial risks of
the nineties are not only more
abundant, but to many, incredibly
daunting as well

Some people will be satisfied to just survive

the decade. Others, however, want to thrive in it
SmartMoney is for those who choose to thrive
Written by a staff unparalleled in the financial
industry, SmartMoney taps the wlents of 500 Wall
Street Journal writers and editors worldwide who
analyze, expose and give their advice on signilicant

money matters. [he goal: ldentify trends and

.‘ opportunities. Modify the
'I'I\k‘: ﬂ!'ld reap ||'IE rrwnrds-
All of this meets our
reader’s demands for a
smarter outlook on
persanal linance. And
HI\'t‘i Yo II'IE ammunitian .:II"Id.
conhidence 1o make more well-informed
decisions than you could have in the past
‘a':'r.l'l-li.'h % Wh'f’ H‘:’ﬂ'IIIHH ST'I'Iﬂl'lht'U'IIE)' 15 one of |.|“.‘

smartest decisions vou could ever make

Smart Money

DONT JUST SURVIVE, THRIVE.

T pubscris &0 Smartvioney, call 1-B00-444-4204, #ul. WP-55, SmartMonsy (8 8 rademank
of Smartdionesy, o joint venbore of Dow Sones: & Co, inc. sngd The Hearst Corpararion
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SATURDAY MECHANIC

REPLACING FRONT-WHEEL-DRIVE
WHEEL BEARINGS

BY JOHN DECKER
® [t starts as a faint whirring noise
that prows to a whine as you go
around turns. After a few weeks, the
noise gets louder—maore of 4 rum-
bling sound—und it's easy to tell that
it's coming from the right front
wheel, especially when vou turn left.
After another few days, it’s obvious
that vour front suspension is filled
with angry little pieces of metal try-
ing as hard as they ean to part com-
pany with vour car.

A bad front-wheel bearing, you

sav? It's an easy diagnosis, And re-
placing one is an easy Saturday morn-
ing job—at least it was when you had
4 rear-trive car. But now you have a

front-driver, and yvou're wondering if

vou should tackle something that is
admittedly a little more complicated.

Actually, the job is possible—even
easy to do in your driveway—on
many front-wheel-drive cars. You
might have to rent a tool or two. And
on some cars, a bearing press will
come in handy. Local machine shops

and parts stores have presses and
will be happy to press vour bearing
out and back in for a few dollars
while you wait, especially if you buy
the replacement bearing from them,

What's up front

Omne of the main advantages of front-
whee| drive is that the engine and
transmiszion sit directly over the
front wheels. The extra weight pro-
vides additional traction, especially
on wet or iey roads.

Start by removing the hub nut from the end
of the axde. Do this first—before loosening
the (ug nuts or jacking up the car.

1 --:Eﬁ% \\‘

HLIE MLIT BEARING RETAINER

ANLE
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Some vehicles require you to remove the knuckle and hub as an assembly by unboiting
It from the suspension. Mark the position of the strut boits for reassembly.

But all that extra weight puts a
hefty load on the front bear-
ings. And the added load doesn't stop
there. The front wheels also do all of
the accelerating, most of the braking
and all of the turning.

And you won't find a small station-
ary spindle on a front-driver, either.
Because the drive axles power the
front whtﬁ]s, the “IHJ]:“}E t;ave]a
through the bearings to the hub.

Like rear-drive cars, each front
wheel has an inner and outer wheel
bearing. Working together, these
two bearings handle axial (up-and-
down) as well as the radial (side-to-
side) loads created when turning.

But unlike rear-drivers, the two

on most front-drive cars are
ho ‘I;t.uki?al une-pl:eceﬁnd unit which you
can apart. many are per-
manently sealed and lubed for life.

The news is, the typical front-
wheel-drive bearing iz designed to
last about 200,000 mﬁa&, aceording to
%amdy Sturm, a spokesman for BEH

But don't put away your floorjack
just yet. Sturm also says that getting
wheel bearings to last for two trips
around the odometer only happens
when the car is driven at normal
speeds and normal loads. “Double
d‘: speed, and You cut the life of the
bearing in he
the load, and you eut the life by 90%.”

a curb, one hard enough to bend a

rim, and within a week or two
hear the funeral dirge of the

yi!
dying

explains, “Double  Other vehicies aliow you to unbolt the hubjbearing assembly without unbolting the
strut from the knuckie and changing the alignment settings.

bearing. So be careful during bad
weather, If you must hit a curb or
pothole, at least straighten the wheel
and release the brakes just before
impact to lessen the load on the bear-

ings and suspension.

Basics
Typically, there are two kinds of
front-drive wheel bearings. Ford,
and most Japanese cars use opposed
roller i Even h
they're in a one-piece sealed unit,
they're remarkably similar to the
opposed wheel that
yuaaﬂchﬁglrﬁguntdhuha ufé'w& cars.
: and most European
gukr:mlmm use what is called a dou-
row, angular-contact bearing. It's
basically two rows of ball henriﬁa
ﬂntrunnexttuemhb;:t!?er.'l‘he -
; ﬁ ical ity
that the inner and outer races in each
row are offset to handle the radial

loads encountered during turns.
The of this of bear-
ing is that it has less rolling resis-

tance, and therefore offers a slight
inerease in fuel . But it's still
a tradeoff: The tapered rollers can
handle a little more load.

Tooling
Before you ¢ the wheel bear-
ings in a fron car, you need to

(Pleage turn to page 108)

104
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The big

How hard or easy it is to
change a front-drive wheel
bearing depends on how
the bearing is installed. If
it's p into the spindle,
bearing installation and re-
moval ean be hard because
the steering knuckle often
has to be removed to do the
pressing—something that
normally makes a wheel
alignment necessary.

M cars (and many
Chryslers) have the easiest
front-drive wheel bearings
to change by far. The hub
assembly, which contains
the bearing, simply bolts
onto the knuckle. This
makes it easy to unbolt
and pull off with a hub
puller. It also makes re-
moval of the knuckle—and
wheel alignment—unnee-

Most fwd bearings are double-row angular-contact
style, and are prelubed at the factory and sealed for life.
| Others use tapered rollers, and may not be sealed.

buy or rent a couple of special tools.
Fi]b‘rst., vou need a %-in. breaker bar to
loosen the hub nut on the end of the
axle shaft.

The torque specifications for these
nuts vary, but they are typically
tightened from 185 ft.-lb. to 225 ft.-1b,
Use a Y-in. bar to loosen one, and
you'll end up with a bent bar and the
nut still won't have budged. If yvou
must use a Y-in. bar, at least use one
with a warranty so you ean return it
for a new one later.

And once you have the new bear-
ing installed, your final act—save for
putting on the hubeap—will be to
tichten a new hub nut in place. You
ntheed a 250 ft.-1b. torque wrench to do

is.

Don't even think of using an im-
pact gun to tighten or loosen the hub
nut. Banging off the nut trashes the
CV joints in the axle. And banging on
one wrecks the new bearing you just
installed.

In many cases, you also need a
hub puller to pull the hub out of the
spindle.

And while you might be tempted,
don't Lr{I to guess the proper hub-nut
torque by using a breaker bar to get
the nut “real tight." According to
BCA/Federal Mogul, the largest
cause of front-wheel-drive bearing
| failure is im[pmper hub-nut torque—

especially if the nut is too loose. A
loose nut allows the bearing to bang
back and forth in the knuckle.

essary. To replace the
bearing, you simply buy a
new hub assembly and bolt
it into place,

You can tell if a Chrysler has the
easy-to-change hub assembly by
looking at the hub once the brake
dise has been removed. The hub re-
tainer iz held by bolts that travel
through the back side of the knuckle.
This means that when you look at the
retainer, all you see are the threaded
ends of the bolts. If you see bolt
heads there, you're looking at the

To change the front bearing, begin
by loosening the hub nut using the %-
in. breaker bar mentioned earlier.
;'[‘he:! Iuganegn thféh wheel 1 liuut.p be-

ore jac up the car and placing it
on stands. After removing the front
wheel, unbolt the brake caliper. But
don’t let it hang by the hose. Get it
out of the way by hanging it on the
suspension spring with a wire coat
hanger or rope.

On GM carg, the bolts that hold the
hub assembly to the knuckle are im-
mediately behind the hub. Remove
these bolts. If you plan to reinstall
the original hub assembly, mark one
of the holes on the hub and the corre-
sponding holes in the knuckle so
you'll be sure the hub assembly is
mounted in its o al position. Then
mount a hub puller to the wheel
studs and pull the hub assembly from
the knuckle.

On Chryslers, because the hub-nut
bolts are on the back zide of the
knuelde, the knuekle must be removed
from the axle shaft to aceess them. To
do this, separate the lower-control-
arm ball joint as well as the steering
tie rod. Then tie the axle to the frame
with string or wire for support, and
remove the knuckle from the axle.

Once the hub is out, you'll notice
that there is a second seal mounted
ingide the knuckle. It should be re-
moved, and a new one should be in-
stalled. Many bearing makers and
suppliers, such as BCA/Federal
Mogul and NAPA, supgly thiz seal

other type. along with the new hub assembly,
KMUICKLE
_..-l"_

||/

loageee

S @

Any machine shop can use a hydraulic press to remove the old bearing from the knuckle.
Wood blocks support the knuckie and provide room for the bearing to drop.
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cotter pin first.

Next, raise the
car and put it
on stands before
removing the
wheel. Then re-
move the caliper
and brake disc,
making sure to
hang the caliper
with a piece of
wire,

With the brake
parts out of the
way, separate the
lower ball joint
and the steering
tie rod from the
knuckle.

There are usu-
ally two pinch
bolts holding the
MacPherson
strut to the top of
the knuckle. The
top bolt fits into a
glotted hole. This

Similarty, press the new bearing into the knuckle with a press.

Clean and deburr the bore carefully first.

They also supply a new hub nut.

Before installing the new hub as-
sembly, make sure the steering
knuckle is in good shape and that the
surface where it mates with the hub
assembly is clean and dry. If neces-
sary, polish off any corrosion with
crocus cloth,

After the hub assembly is in place,
torque its mounting bolts to the
proper specification and loosely in-
stall the new hub nut supplied with
the hub assembly. On Chryslers, re-
install the knuckle. Then, after in-
stalling the brake dise and caliper, in-
stall the wheel and lower the car to
the ground before tightening the hub
nut to the proper torque.

Whatever you do, don't move the
ear before the hub nut is torqued.
Moving the car with a loose hub nut
will damage the wheel bearings be-
cause it allows the axle to bang back
and forth inside the bearing.

A little harder

Ford, many Chryslers and most
Japanese cars have front-drive wheel
bearings that are pressed into the
steering knuckle. This means that
you have to remove the knuckle from

the ear, so that a machine shop or
auto parts store can press out the old
bearing and press a new one in place.

While the car is still on the ground,
loosen the hub nut and lug nuts. On
Chryslers, you must remove the

allows for eam-
ber adjustment
when doing wheel
alignment. It's important to carefully
geribe around the two eecentric
washers that elamp the knuekle to
the strut. This way, when you rein-
stall the knuckle, you can turn these
washers to the same location and the
camber alignment will be close.

After you remove the two bolts
holding tﬁe knuckle to the strut, the
knuckle will come off the ear. But
don't remove it until you've support-
ed the axle by hanging it from the
chassis with wire. Letting the axle
hang unsupported can damage the
CV joints,

Onee the knuckle is off, it's a good
idea to check the rubber boots sur-
rounding the CV joints. If you find
one that is eracked or broken, now is
the time to change it.

Pressing problem

When you take your steering knuckle
to the machine shop or auto parts
store, it will press out the old bearing
and hub and press a new bearing in
place, If the hub is scored or dam-
aged, or the wheel studs are in bad
shape, replace the hub,

Installing the knuckle
Onee the shop is done with the press-
ing, install the knuckle by sliding it

onto the axle., Then, mount the
knuckle to the MacPherson strut
with the two pinch bolts. Before
tightening, rotate the top bolt until

the eccentric washers line up with
the seribe marks you made earlier,

Next, reinstall the lower control-
arm ball joint, replacing the ball-joint
pinch bolt with a new one if the man-
ufacturer calls for it. In any case, it's
important to torque this bolt to the
proper specification,

After installing the tie rod onto the
knuckle using thelﬁrﬂper torque
spec, loosely attach the new hub nut
and any required washers. Remove
the wire you used to hang the axle,
and then reinstall the brake dise and
caliper before reinstalling the wheel.

With the car lowered to the ground,
torque the hub nut to the proper
gpecification as well as the lug nuts,
and you can take the car in for a
wheel alipnment.

And for those of you who grow
nostalgie for the ritual of cleaning,
Inbing and adjusting the front bear-
ings on rear-wheel-drive ears, be of
good cheer,

All you have to do is move to the
back of your front-drive car. There,
you'll find stationary spindles, two ta-
pered wheel bearings and the grease
seals you're used to. And they need

eriodic service just like the front

arings on a rear-drive car. P

Finally, torque the hub nut and stake or
cotter pin it to keep it secure.

1o
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At least the fuel injectors are clean.

L
IECTOR
CTEWNER

It's fun to play in the mud,
but not so fun to get stuck in it.

Or anywhere else for that mat-
ter. That's why we developed
STP” Super Concentrated Fuel
Injector Cleaner.

One bottle quickly helps
unclog dirty fuel injectors that
can rob your engine of depend-

able power and performance.
Plus it cleans up your entire fuel
delivery and intake systems for
up to 2500 miles.

So the next time you clean
your car, why not add a bottle of
STP Super Concentrated Fuel
Injector Cleaner. Make it beauti-
ful on the inside, too. B{Iﬁ'n:

DRIVE A BETTER CAR




MAINTENANCE
BASICS

INSPECTION

BY DON CHAIKIN,
Contributing Editor

® While vour engine might be at the
top of its game, your transmission
may not be taking full advantage of
the engine's output. If you neglect
the transmission, you are not fully
maintaining your vehicle's drivetrain.

Begin by checking the level and
the quality of the lubricant in the
transmission,
® Most automatie transmissions have
a dipstick so yvou can check the fluid
level. This check may be done with the
engine running and idling, or the en-
gine off—check your owner's manual,
® Some manual gearboxes for front-
wheel-drive cars have dipsticks. On
some, the dipstick may be the
speedometer cable. Check your own-
er's manual.
® Manual gearboxes on rear-wheel-
drive vehicles do not have dipsticks.
Check the il level from underneath.
Remove an inspection plug on the
side of the gearbox housing—the ail
level should be up to the bottom of
the plug’s hole,

Top up the transmission, if neces-
gary, using the lubricant specified by
the carmaker.
® Some manual gearboxes may re-
quire a specifie grade of oil or possi-
bly automatic transmission fluid.
® There are different types of auto-
matic transmission fluids—only use the
type specified in your owner's manual,
® Do not overfill any gearbox—aunto-
matie or manual. If yon overfill a
manual gearbox, you can increase in-
ternal drag and ereate leaks.

In addition to checking the level of
the transmission’s lubricant, check
its quality.
® Most carmakers recommend
thraining and refilling the gearbox lu-
bricant periodically.
® Automatic transmissions also have
an internal filter to keep crud from
getting into the sophisticated trans-
mission valve body. This filter must
be cleaned or replaced periodically.
This requires draining the fluid first
and possibly removing the transmis-
sion oil pan.

Next, check the exterior of the
gearbox,

TRANSMISSION |

Check the operation of the varlous shift linkages of your automatic or manual transmis-
sion. Lubricate the pivots with a water-resistant, light lubricant.

® Haise the car and put it on safety
stands or ramps.
® Look for leaks at the seals and gas-
kets, A leaking =eal must be replaced.
You may be able to care a leaking
gasket by tightening the bolts.
® Be sure that any vacuum tubes are
connected and not eracked or torm,
Also ingpect all the linkages that
control the transmission's operation.
® Check shift linkages to see that
they are clean and not sticking, Have
a helper move the shift lever through
all quadrants as you check the link-
age movements.
® On automatic transmissions with a

mechanieal, throttle-operated kick-
down, have your helper tromp the ac- |
celerator pedal (engine off) while you |
check the operation of the kickdown
linkage. |
® (n manual transmissions, have |
your helper step on the cluteh pedal,
Check the cluteh linkage operation to
gee that it moves smoothly.

® Use an aerosol cleaner to remove
corrosion and built-up grease and
grime from the joints of the linkage.
Tz a brush if needed.

® Lubrieate the linkage joints with a
light oil or water-resistant white
prease. ™
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SUPER WIDEBAND KA

BEL 635i detecis X, K. Super
Wideband Ka Radar and Laser.

Nli

BEL 635i: #1 Rated Laser and
Super Wideband Ka Radar Detection.

n test after test, BEL advancements in both
Radar and Laser technologies have rated #1.
Now you can get Radar and Laser traffic moni-
toring protection in one detector! The new
BEL 635i covers every available Radar and Laser
ﬁ'equency for mmplcte detection of X, K,
Super Wideband Ka and Laser.

#1 Rated Laser Technology

The same Laser technulagy rated “number-one”
by Car and Driver magazine is incorporated
into BEL 635i. This technology offers the best
in off-axis detection—the most common form of

police monitoring and a Laser detector’s biggest
challenge.

Super Wideband Ka. Are You
Protected?

First with Wideband Ka detection in 1991, BEL
has now incorporated new Super Wideband Ka
into BEL 635i for detection of the entire Ka
bandwidth allotted for police monitoring-33.4
GHz to 36.0 GHz. Don't be misled by other
manufacturers' “Wideband Ka Radar/Laser

detectors”— they don't detect the entire Ka band-
width. BEL 635i covers a full 1.6 GHz more than
existing Wideband Ka detectors for detection of
all traffic Radar operating on Super Wideband Ka,
including the new MPH BEE 36A radar gun. And
BEL's dual patented FMT™® (Fundamental Mixer
Technology) views each band separately, provid-
ing optimum sensitivity across all three bands.

Total Driving Protection

Only BEL-TRONICS can deliver an X, K and
Super Wideband Ka Radar/Laser detector of this
caliber. BEL 635i is available for just $289.95.
To order or for a dealer near you, call toll-free
today:

1-800-341-1401 USA LT

1-800-268-3994 Canada
2
F,J,'J:..':

BEL-TRONICS LIMITED

Leadership through Innovation and Technology
Profected under LS. and Foreign padents. Oty paients pencivg,




HOW IT WORKS
ALTERNATOR

BY DON CHAIKIN,
Contributing Editor

® Each time you turn the ignition
key, you take it for granted that your
ear or truck’s battery will have the
moxie to spin the starter motor with
enough verve to start the engine. It
is the responsibility of the alternator
to ensure that the battery is fully
charged and ready to go.

Generator with a difference
The alternator under your hood is an
engine-driven eleetric generator that
produces alternating current (AC).
An alternator produces eurrent
using the same basic principle used by
all electric generators—by passing a
loop of wire through a magnetic field.
n an alternator, unlike in a typieal
direct current (DC) generator, the
magnetic field moves while the wire
ImLE is stationary.
urrent from the battery flows
through the alternator’s brushes
where it is picked up hﬁ slip rings on
the end of the rotor’s shaft. This cur-
rent flows through the wire windings
in the center of the rotor, which then
magnetizes the soft metal rotor,

e rotor consists of two halves,
with interlocking, triangular-shaped
fingers. These fingers are the mag-
netie poles. All the fingers on one h
of the rotor are north poles, those on
the other half are south poles. The ro-
tor is spun by an engine-driven belt.

Surrounding the rotor are wire
coils wound around a soft, layered
iron core in the alternator’s

STATOR
CORS

An alternator Is simply a mechanically driven electric generator, which produces
alternating current In Its stator. This current passes through the diodes to become direct
current to charge the battery and run electrical accessories,

trical system to use the electricity
gznerated by the alternator, it must

converted to direet current before
it even leaves the alternator,

This task is performed by recti-
fiers, or diodes. These small (dime-
gize) devices are silicon semicondue-
tors. They act as one-way valves,
allowing eleetricity to pass through

them in only one direction. As the
constantly reversing eleetric current
leaves the stator, it passes through
the diodes, which convert the AC to
direct current.

Regulating the flow

The faster any generator turns, the
more electricity it produces. Since
alternators are lighter than

housing. These eoils and an
iron ring make up the alter-
nator’s stator. As the magne-
tized rotor spins inside this
stator, electricity is generat-
ed inside its windings.

Rectifying the
alurnaﬂgg condition
The alternator’s rotor spins
continually in the same direc-
tion. However, since the ro-
tor’s interlocking halves are
opposite magnetic poles, the
magnetic field ereated by the
spinning rotor is constantly
being reversed. This constant

FOTOR WiINDINGS ROTOR SHAFT

ROTOR POLES

old-fashioned DC generators,
they are geared to spin faster,
producing more electricity at
slower speeds. To prevent the
alternator from producing too
much current at higher
speeds, its output must be
controlled. If the alternator
generates too much current, it
overcharges the battery and
causes other electrieal system
damage.

An alternator’s output is
controlled on the input side. A
re¥u]at.ur governs how much
voltage goes to the rotating
electromagnet, controlling the

reversal is what defines alter-
nating current,
In order for your car’s elec-

The triangular-shaped fingers of the rotor halves are the
magnetic poles. The alternating of north and south poles
causes the generated electric current to alternate.

strength of the magnetic field
and therefore the amount of
electricity generated. P
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HEALTHMAX " BEATS SOLOFLEX"AND NORDICFLEXGOLD"!
COSTS $600—$700 LESS!

9 Powerful Reasons to Choose HEALTHMAX as Your Total-Body Fitness System.
Soloflex NordicFlex ' l_

Gold

THE REASONS SOLOFLEX NORDICFLEX GOLD
Low price Efﬁs $329 gﬂﬂ sqqs m’ﬂﬂ $999
(plus $49 S/H) iplus 5105 5/H) (plus $99 5/H)
No assembly/ Requires Requires
Easy to use d‘fﬁ disassembly required w NO assembly/disassembly w"u assembly/ disassembly
between exercises. between exercises. between exercises.
Leg Extension Permits both leg extensions Costs m-"[;ﬁﬂ unit included
Unit included E(“s and lying leg curls. ﬁ NO $200) exira. d YES, -.In-e-snl I:ﬂ P:flﬁl: lying
n & BUT... vou must
Butterfly Unit ND Costs assemble before each use,
included WT!E exira cost w NO S200 exira Hm’ and disassemble to use
bench press.
Strength HEALTEMAX sirengthens BUT...vou must BUT
cunditionmg for WTH all five: arms, legs, w‘vﬁ purchase S400 m:la:r.tm d“s oo« Why would
all five major ahdominals, back and . ““f’“ﬂ'“ o do . you pay $700 more
muscle groups pectorals, c";:fﬁ; .».f-.ﬁxﬁﬁf_ﬂ than MEALTRMAX?
Padded bench is a full Padded bench is only 404" Padded 40" bench is short.
Comfortable | CAYES 47" long, 12” wide, and a JINO long, making some lying | ) NO _narrow (only 8" wide), and
comfortable 20" high. dowm exercises awk ! too high (247} off the ground.
Hydraulic Adjusts to your personal Uses rubber bands Uses complicated
cylinder resistance g’fﬂ resistance level with a WHU which must be changed ﬂ NO  cord/pulley/mechanical
system simple rwist of a dial. 1o vary resistance level. resistance system.
Full refund If not satisfied, we will You pay over You pay
of return freight E’T[S shjppﬁ?ﬂm}:f?}:ﬁﬁ WHD S$H5 to return. It must go M"n about $65 {0 return
if unit returned o0 e TEeighl! ’ by truck to Oregon! by UPS.
n Payable 5 easy installments BUT...vou pa g !gl[.]' ::.nlﬂdlu‘}rfmnm-;mﬁ
in installments w YES of just $36.56! H'TES, £39 per I‘rlunllgl or H’ YES, almost as much as the total

et 571 acldesd b firsg insenlbrmemd § the nexi 2 YEARS!

cost of a BEALFEMAX'

When you compare, the choice is easy...it's HEALTHMAX !

Let'’s face it, when all is said and done, what you really want is a body like this. Until
now, that meant spending 51,000 or more for a Soloflex or NordicFlex Gold. But now
the secret is out... HEALTHMAX gives you as much —and more—for up to $700 less!

So call today to get the hard body you want for just $329, And while you're at it, take the
$600-5700 you'll save and buy yourself a reward.

AN 1-800-458-3657

BordicFlex Gold i a trademark of NordieTrack, Inc. i
Solnfiex is & regisiercd trademark of Snlofex, Inc. 47 Richards Avenue » Norwalk, CT 06857 ©pga MBI




NEW PRODUCTS

IMPROVE
YOUR CAR

Locking Shifter

If a thief breaks into your car and
starts the engine, he still won't be
able to drive it away if he is unable to
shift the automatic transmission out
of PARK. That's the theory behind the
new /8 Shifter Loe from Hurst Per-
formance. The unit is essentially a
pistol-grip shifter handle with a key-
loek eylinder, which replaces the
stock button-actuated handle on
floor-mounted shifters. Currently,
5/S Shifter Loe fits most GM floor-
mounted automatic transmission
ghifters with a Y-in.-dia. stick. After
you have moved the shift lever to
PARK, lock it in place with the key.

Price is $49.50, from Hurst Perfor-
mance, 8700 Brookpark Rd., Cleve-
land, OH 44129; (216) 398-8300.

Pickup Truck Tent

Anyone who owns a Ei::kup knows sleeping is a bit better in the cargo bed if
it's covered. Enter the Sportz Truck Tent. It is a nylon dome tent ﬁesigned
specifically to fit in the eargo box of a pickup truek. Available in five different
sizes for most trucks, the Sportz Truck Tent is similar to other dome tents.
The tent has a screened door and windows for ventilation, a polyurethane floor
and a fitted rain fly. The rolled tent fits into a small sack. Price is $169.95 for
full-size trucks, $159.95 for compacts, both plus shipping. From Napier Enter-
prises, 2315 Whirlpool St., Suite 161, Niagara Falls, NY 14305; (800) 567-2434.

Seven-Spoke
Alloy eel

Aftermarket wheels continue to be
one of the most popular and effective
ways to personalize your car. To help
you, Ronal International has intro-
duced a new 3-piece T-spoke wheel,
called the ACT SX. The ACT SX has
a silver-painted, all-aluminum center
section mated to cold-rolled polished
aluminum halves. The wheel is pro-
tected with a clearcoat finish. The
ACT 58X is available in 16-in. through
18-in. gizes. Price is about $550 per
wheel, depending on size. From
Ronal International, 15692 Comput-
er Ln., Huntington Beach, CA 92649,
(T14) B91-4853.

Radar/Laser Detector

High-Performance Shocks

More and more speed-conscious drivers are turning to
laser detectors to complement their radar detectors. For
their convenience, Cincinnati Microwave has introduced
a combination radar and laser detector, the Escort 4500,
The pocket-size unit detects X-, K- and Ka-band radar
frequencies as well as laser. The unit is claimed to diserim-
inate between lights from other sources and laser, plus
it filters “false”
radar alarms.
The $229 Escort
4500 is available
from Cinecinnati
Microwave Ine.,
5200 Fields-Ertel
Rd., Cincinnati,
OH 45249; (800)
433-84R7.

Saleen Performance, the Mustang tuners, has a new line
of shock absorbers and struts matched to the suspension
settings of Saleen’s springs. The shocks are of a low-pres- |
sure gas design and have been specifically designed for
cars with lowered suspensions. The struts feature high-
ﬂerfurmance urethane upper bushings. For even more
andling and ride control, Saleen offers custom valving
for road racing, autocrossing o
and drag racing applications.
Prices are $59 for
each front shock, $119
far each strut. From
Saleen Performance
Parts, 3080 E, 26th St.,

Lnng Eeafhi CA *

2o64. ™

90806; (310) 585-
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MOTORSPORTS

BY JEREMY SHAW

® With a dozen memorable events
completed and four races left to run
as we went to press, the 1993 Indy-
Car season had resolved itself into a
2-team battle, between Newman-
Haas Racing and Penske Racing.
Team PM/Dick Simon Racing, howev-
er, had earned the distinetion of be-
ing the only other team eapable of
mounting a consistent challenge.

The Lola/Fords of Nigel Mansell
and Mario Andretti and the Penske-
Chevrolets of Paul Tracy and Emerson
Fittipaldi had established themselves
as this season's haves, winning 11
of the first 12 races. But Team PM
drivers Raul Boesel, Seott Brayton
and Jimmy Vasser herded
their Lola/Fords to con-
sistently respect-
able finishes, with
Boesel, in partic-
ular, poised for
a breakthrough
into the vietory
circle,

It is clear that
Mansell added an
extra dimension to the
championship, The level of competi-
tion was higher than ever before and
international exposure increased
enormously.

The well-financed Newman-Haas
and Penske teams held another sig-
nificant advantage over their rivals in
that they received preferential sup-
port from their respective engine sup-
pliers—Ford (via Cosworth Engi-
neering) and Chevrolet.

Sure, the Ford-Cosworth XB and
Chevrolet Indy VE/C engines were
available to other teams, but when
horsepower-enhancing improve-
ments eame along they went to the
franchise teams first,

Most recently, the Ford engine
benefited from new camshafts and a
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revised injection system that's worth,
according to knowledgeable esti-
mates, an extra 35 horsepower at
peak rpm. The difference was espe-
cially noticeable on the high banks of
Michigan International Speedway,
where the Newman-Haas Lolas were
consistently 5 mph faster than ears
gn-n;mllud by the older edition of the
"ord-Cosworth XB.

Top speed didn't matter quite as
much on the smaller 1-mile New
Hampshire International Speedway
oval, however, and Boesel showed
once again that he could make his
Duracell/Mobil 1/Sadia Lola run
with the best, qualifying just six-
thousandths D(fl a second behind

Raul Boesel emerged as the top challenger
to 1993"s deep-pocket IndyCar teams.
Mansell in the fight for the pole.

Boesel battled on even terms with
Mansell and the two Penske cars for
120 laps before a brush with the wall
took him out.

“There were a lot of cars in front of
me and suddenly my car lost down-
foree, 1 think from all the turbu-
lence,” Boesel explained. It was the
first race this season in which he
failed to seore points.

Though they were farther back on
the starting grid, Boesel’s Team PM
colleagues Scott Brayton and Jimmy

Vasser fared better in New Hamp-
shire. Brayton ran a consistent pace
to elaim sixth place in his Amway/
Northwest Airlines Lola/Ford-
Cosworth, while Vasser overcame
clutch problems to finish ninth in his
Kodalux/STP entry.

“It was a really exeiting race and
I'm really pleased,” commented
Brayton. "That’s the best racing I've
had this year."

When the IndyCar contenders
moved on to Hoad Ameriea in Wis-
consin two weeks later, Team PM
was looking forward to having the
updated Ford-Cosworth XB engines,
but at the last minute they failed to
materialize,

Boesel nevertheless qualified an

impressive fourth, more than a full
second faster than the next Lola/
Ford, and also ahead of Fittipaldi.
Unfortunately, his chances for
that first IndyCar vietory were dealt
a severe blow
during an early
full-course
caution period,
thanks to gar-
bled radic com-
munication with
the pits,
A= a result, Boezel
stopped early and out of syne with
the rest of the pack. While this
helped him run as high as second at
one point, subsequent stops put him
back to midpack and he did extreme-
Iv well to fight his way back to fourth
by the end of the race.

Brayton drove another steady race
to finish seventh and move up twao

laces in the PPG Cup point stand-
ings to 13th.

Boesel, for his part, seemed to be
very likely to carry Team PM colors
into the top-five in the final points
standings. P
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AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNMNE, Detroit Editor

e Ly,
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Riviera, 1995
Buick will offer this 2-door personal
luxury model as a replacement for
the Riviera. Look for its debut in
showrooms next spring, though
Buick will display the ear at shows
early in 1994. Built on the same
chagsis as the Oldsmobile Aurora
(but with two doors),

Roto
Mercedes has a machine tool that can
clamp and weld four different body
stylez on one assembly line, Called
“Rotogate,” the single machine will
weld 2-door, 4-door, wagon and con-
vertible bodies automatically.

For auto folks, the advantages are

Riviera will have a
3.8-liter V6 as its
standard engine and
an optional super-
charged 3.8-liter V6
engine in the 250- §
horsepower range.
Note the family re-
semblance to the Park f
Avenue's front-end
styling. This is a fairly
large coupe, with an
overall length of
about 205 in. and a
wheelbase of 113.8 in.
Price? Probably about $30,000.

Another Sport/Ute

Kia, a Korean company best known
here for building the Festiva sub-
compact for Ford, will market this
tidy little sport/utility vehiele start-
ing with the 1994 model. This is the
2-door version of the Sportage. Com-
pare it to the Suzuki Samurai in over-
all dimensions. Wheelbase iz 93 in.,
and overall length is 128.5 in. Two
2.0-liter engines will be offered: a 95-
hp single-overhead-cam Four and a
135-horsepower dohe Four. A larger
4-door Sportage has already been an-
nounced. Both models are 4-wheel-
drive equipped.

Korean automaker Kia brings the Sportage
4x4 sport/utility to our shores in "94,

enormous. Rotogate eliminates the
need for four separate body lines,
with their own special fixtures and
welding systems.

The machine consists of two large
wheels set at the sides of the welding
line. Attached to the wheels are four

= =

sets of fixtures and welding guns. As
a new body enters the line between
the wheels, they rotate so that the
correct tools are lined up with the
body. Then the body parts are fixed
and welded. As the next body moves
into the Rotogate area, the wheels
automatically rotate to the correct

T welding position.
' Opel U.S.A.

In 1996—for the first time—0Opel
will offer a built-in-the-U.S.A. vehi-

t cle. GM plans to build an Opel ver-
| sion of its compact van here in the

United States, and sell the vehicle
in Europe. The van is the new de-
gign for Chevrolet Lumina, Pontiac
Trans Sport and Oldsmobile Silhou-

4 ette. nlike the current plastie-pan-
el vane, the new vehicle will have an

all-steel body. A passenger-
B, car power pack—{ront wheel
drive, 4-speed automatie
transmission, V6 engine
—will be standard. How-
ever, Opel may also of-
fer a d-cylinder engine
for European buyers. A
major innovation will be
an optional sliding door
for the driver's side.

Ch Simplifies
Chevrolet will simplify its small-car
lineup during 1995 and 1996. The
names Corsica and Beretta will be
dropped. The Cavalier will offer a
4-door version of the popular Z24
model. The Geo Storm, formerly sup-
plied by Isuzu, will be discontinued
(Ploaac turi lo page 122)
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es.Iwas going to
that dinosaur movie,
but Id much rather
watch avideoabout
yourl00000-mile test

In a recent independent test, Oldsmobile Eighty Eight LSS was driven 100,000 miles against Acura
Legend I and Lexus ES 300. Howd the Oldsmobile do? Well, it must bave done pretty well-or we wonldn't

be doing this ad. For more information, call toll-free 1-800-L55-1235. And we'll send you a free video.

Demand Better. Eighty Eight LSS By Oldsmobile &

H O GM Corfr. Al rights reservesl. Aucikle U, Arverics!
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for one year, and then the name wr.ll
reappear as a new model for the
1996 model year. Replacing the Cor-
sica and Beretta will be a new 4-door
built on GM's N body, the same one
now osed by the Pontiae Grand Am,
Buick Skylark and Oldsmobile
Achieva. At the same time, Chevy
will offer a steel-body replacement
for the Lumina van (see “Opel

11.8.A."). This model will offer a dri- |

ver's-side sliding door option,

New Face For Marquis
Mercury will put this new grille

(shown above) on its full-size Grand |

Marquis sedan as part of 1995's ma-
jor restyling program, In addition to
the Lincoln resemblance up front,
the car will have Lincoln-like tail-

1995 Grand Marguls gets
new grille and shestmetal.

lights, too. While major
dimensions and drive-
train will be similar to
those of the current Mar-
quis, look for new sheet-
metal styling on every
exterior panel except the
roof. (On this model, only
the grille and bumper
a}:‘; NEWw. T:‘Ierr:urly uges
this setup for early test-
o~ | ing of engine mnlmg )

Sleeker Continental

Lineoln will have this 1995 Continen-
tal (shown below) ready for produc-
tion next spring. Sheetmetal styling
changes are car-wide. They make the
body appear longer, wider and heay-

revolution with LH as its hig car code

compact sedans Chrysler is planning

jer. A big change takes place under
the hood, too, where the Lincoln
Town Car’s 4.6-liter V8 engine is nes-
tled. Continental will drop the 3.8-
liter V6 engine from its lineup—all
the better to compete with Cadillac's
overhauled De Ville lineup and to un-
dercut some of the more expensive
Vii-powered imports.

Chrysler’s JA
Chrysler started its current product

name, Next came PL, the code for
Neon. Now the code is JA, for the

to introduce next year as replace-
ments for Spirit and Acclaim. JA will
look much like the LH models, fea-
turing by-now familiar “cab forward”
styling, with wheels set out to the far

Continental gets longer, lower, wider look, as well as 4.6-liter modular sohc VB engine.

lt.

MUNIQUE AFTER SHAVE

-* Soothes razor burn  * Cools the skin
LRSI e Clear Low-alcahnl * Non-greasy
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corners of the chassis, and will
offer both 4-eylinder and V6 engines,
Hear suspension systems will be new,
too. JA will have independent rear
suspension—a first for Chrysler in
its compact-car designs.

Pricey Wheels

Chrysler released some surprising
details about steering wheel costs. If
you order a steering wheel with a |
plain painted rim, Chrysler's cost is |
one dollar, Put a leather cover on
that wheel, and Chr_‘,'slﬂr'ﬁ cost goes
up to $22 to $25. Then, if you want a
foam pad under the leather wrap, |
Chrysler has to shell out $23.75 to
#25.75. It's items like these that sepa-
rate luxury ears from plain Janes.
You need a huge advantage in your
invention if you want the auto compa-
nies to buy. Take a minor change in
steering wheels. Wheels are safety
devices that need expensive testing
to gain acceptance, Chrysler engi-
neers point out that tests must be
made for airbag deployment, color,
horn life, horn position, gauge visibil-
ity and material life before they are
okayed for production. Crash tests
for airbag safety are expensive and
take time. So the auto engineer tends
to keep the designs that are proven,
not considering new devices unless
they promise a breakthrough. ™™
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Choose the healthier
way to unwind after work.

Relax with the
NordicTrack exerciser’s
total-body workout.

So you're tired after a long day of work.
Not surprising. Many of us have demanding
work schedules and family obligations that

1 make us want to head right for the couch.
But there’s a healthier way to unwind
besides “couching” it. All you need is a
| NordicTrack" exerciser.

By simulating the total-body motion
of cross-country skiing, a NordicTrack
exerciser provides an invigorating
cardiovascular workout that burns more
fat, relaxes your muscles, releases pent-up
tension and leaves you feeling calm,
refreshed and energized.

Thanks to NordicTrack’s patented
[hwheel and one-way clulch system, you'll
enjoy a smooth, jarless motion while safely
toning and conditioning your entire body.

In as little as 20 minutes,
three days a week.

NordicTrack delivers more of a workout
in less time, so it fits perfectly into your
busy schedule. Exercise for as little as
20 minutes, three days a week, and stan
seeing results — like weight loss (burn up
to 1,100 calories per hour), improved
cardiovascular fitness and increased energy.

So before you unwind on the couch,
discover the unwinding power of
NordicTrack.

30 day in-bome trial! FREE Video and Brochure

| Call 1 '800"441 - 7891 ext 27sk3 |
| or write: NordicTrack, Depi. ZT5K3 |
] 104 Peavey Road, Chaska, MN 55318-2355 ]
ord'c ra Ck i JPlease send me a FREE brochure ]
I JAlso a FREE VHS videolape |
A CML Cﬂ'mpﬂﬂ_]u" ] Nt Phiane [ 1
. . Strew
“The World’s Best Aerobic Exerciser®.” : e P 2o :

B0 Nondic Trak. 1o, A CML Company ® Sl siglas roseried

ﬁ------—-—-n_—--———J




e
SCIENCE

FREEWAY TO MARS

BY GREGORY T. POPE

.-H-

| ® You won't hear much public talk

from NASA these days about
manned missions to Mars, particular-
ly after last summer's Mars Observer
fiasco. But that doesn't mean there
aren't people at the space agency
rwietly planning man’s first steps on
the Hed Planet.

The storyboards of that visit have
changed radically since 1989,
when then-President Bush
asked NASA to reach anew to
the Moon and Mars. Gone is
the £300-billion architecture
of NASA's initial response to
his directive. That plan, the
so-called 90-Day Study, fea-
tured a monstrous 700-ton
vehicle, assembled and fueled
in low Earth orbit. Dubbed
“Battlestar Galactica” by its
detractors, the leviathan
would have dwarfed space
station Freedom.

Instead, a leaner seript has
taken over. You blast off from

. —ll =

Astronautics. “This is a manned
Mars mission reduced to Apollo
times two,"” he argues. “You don’t
need giant interplanetary spaceships
from the realm of science fiction.
This is something you could actually
eonceive of ug doing.”

Back in 1880, Zubrin first
broached the idea under a proposal

MARS

HABITAT Ir{.l'

=’

--lI-.lll-n-— i

chemieal-processing planL

This last item, powered by the nu-
clear plant, goes to work as soon as
the pavload lands. Inside, two chemi-
cal processes begin to bubble, One
causes the hydrogen brought from
Earth to react with carbon dioxide
from the Martian atmosphere. The
output: methane and water. The sec-
ond reaction, familiar electrol-
ysig, splits the water into hy-
drogen and oxygen.

Pumps compress and store
the oxygen and methane.
Meanwhile, the hydrogen is
eyeled back into the first reac-
tion. Eventually, the plant cre-
ates methane/oxygen rocket
fuel with 18 times the mass of
the hydrogen brought from
Earth.

Scene two: A pair of heavy-
lift launch vehicles leave Earth
two years after the initial
blastoff. One carries a dupli-
cate of the first payload: reac-

Earth and go straight to Mars Direct [top) lnmmmmwﬂm In Semi-Direct {ors and a return vehicle. The

Mars. You explore. Then you
rocket home. No assfemhlj.f required.

Key to this simplicity is traveling
without excess baggage. There's no
need to lug your return-journey's
rocket fuel sfl;ng with you. Instead,
you can manufacture it on Mars.

The most zealous advocate of the
new approach is Robert Zubrin,
genior engineer at Martin Marietta

24

|abowe], ascent vehicle docks with an orbiting retum vehicle.

he called Mare Direct. That mission
would follow a 2-part seenario.
Scene one: A heavy-lift rocket
hurls a single unmanned 40-ton
payload toward Mars. The package
contains an unfueled Earth return
vehicle, a 50-kilowatt nuclear reactor,
a few tons of liquid hydrogen and the
pivotal technglugy—an automated

other carries four crew mem-
bers in a surface habitat, equipped
with three vears of provisions and a
ground rover.

Both payloads touech down near
the original Mars landing site, where
a fueled-up Earth return vehicle is
now standing by. The pioneers ex-
plore for a good year and a half, then
ride home in a return vehicle—either

ARARTTY MOATETTA || LUSTRATION [TOF
BOYTTORA PAS ILLLISTION P08 Y KL8TT NEWAL
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the original craft or the one that

came with them as a backup.

And that’s ‘l.‘[.nx Di] El‘t Obwi

the miss

chemical reactor .md its fn-situ pro-

pellant production. But Zubrin confi-

rlrnt]v chi vizes the processes ¢

v chemieal engine

.m:mmrh at Hlt! I'lnmmlrln

zona h.u‘ hm]t l!.hlll.ﬂu!‘ ‘
tors that show the technique to be
feasible.

Mars Direct pigued interest at
NASA's Johnson Space Center, Mis-
sion d ars there, however, raised
qualms about the architecture, Zubrin
and the Johnzon group have subse-
quently restructured the scenario into
a mission known as Mars Semi-Direct.

The big difference: Instead of
gsending the Earth return vehicle
straight to the Martian surface, Semi-
Direct lands a smaller Mars ascent
vehiele, Meanwhile, a fully fueled Earth
return vehiele swings into orbit around
the plaruzl. W]'n.m it's time to bid

3 » return vehicle,

The adv .r1ﬂ1.-lj_'t 3! The return vehi-
cle can be made roomier for Mars-
weary explorers. And because only a
third as much propellant need he
manufactured—just enough to lift the
ascent vehicle into Mars orbit—power

' s5 daunting.

situ propellant production

failz a= a technology, the ascent vehi-

cle is small enough that it could be

flown to Mars fully fueled, at the eost
of another heavy-lift launcher.

Two dizadvantages loom, however,
One, the explorers can't inspect their
Earth return vehicle—"kick its
tires," as Zubrin puts it. And two, if

| docking maneuver doesn't
everyone is stranded.

Still, the Johnson group likes Semi-
Dix t'Ll Hl{ll.lﬂ'h t}mi l1. has 11ELut'|:e th

4"IJLF' Hli‘-' Tl
Mike Duke C
demonstration that will 4‘nm'im'w peo-
ple that it’s a conceivable way to go.
One p ility is an unmanned
sample-return mission, in which a ro-
botic spacecraft journeys directly to
Mars, manufactures its return fuel
and then flies back to Earth, clutch-
ing 4 60-pound chunk of Martian ge-
ology. At the University of Washing-
ton, aerospace engineering professor
Adam Bruckner and a cadre of stu-
dents recently fleshed out this idea
and presented it to NASA, meeting
enthusiasm. The zample-return vehi-
¢le would not only bring a piece of
Mars to mankind—it would fore-
gshadow g mission that brings man-
kind to Mars, ™
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OUTDOORS

@ Baseball great Ted Williams is a
man of many talents, not the least of
which is charm. Did I say charm? [
know this runs eounter to the famil-
iar image of this Hall of Famer as a
hot-headed slugger, but a couple of
years ago | spent three days in Flori-
da fishing with Ted, and came away
impressed with his intelligence, wit,
energy, curiosity, depth of knowl-
edge on a variety of subjects and,
Ves, easygoing manner.

Well, to be perfeetly honest, Ted
does have a habit of testing strangers
early in a conversation by pinning
them down to gauge the level of Bb
being tossed about. But, when you
pass the test, he resumes his natural
manner, which I can only describe as
charming.

Whenever 1 think of Ted Williams,
two things leap to mind: The first is
that I'm an idiot for not getting my
picture taken with him, and the sec-
ond is how amazingly pro-conserva-
tion he is. We probably spent more
time talking about the degradation of
fishing stocks, especially those of At-
lantic salmon, than about any other
subject. In retrospect, I guess it's not
g0 surprising. The plight of salmon
on both coasts is extraordinarily bleak.

In 1805, when Lewis and Clark re-
ceived a gift of Pacific salmon from a
tribe of Nez Percé Indians along the
Snake Hiver in what is now Idaho,
biologists estimate that 16-million

adult galmon and steelhead returned
each year to the Columbia River
Basin to spawn. In the mid-1980s, the
number was 2.6 million (including
oeean ecateh), and 75% of those were
hatchery-raised fish. In 1991, only 1-
million salmon and steelhead entered
the mouth of the Columbia River.

The West's fabulous migratory
gpectacle, which dazzled not only
Lewis and Clark but also pioneers
traveling on the Oregon Trail, has
been reduced to a shadow of its for-
mer glory. On the East Coast, where
Ted Williams once fought a 30-pound
galmon in a feeder stream using light
fly gear, it was virtually wiped out.

This is a tale of two coasts, where

arallel stories unfold along a dif-
erent timetable but share a com-
mon ending—the battle against
extinetion.

On the West Coast, where there
are still fish to count, salmon and
seagoing trout are at dangerously
low levels. Of the 55 stocks evalu-
ated by the Oregon Department
of Fish & Wildlife, 41 were classi-
fied as depressed, two pop-
ulations were classi-
fied as of special
concern and six
stocks were omi-
nously listed as
of unknown status,

In Northern California, where
the chinook salmon run was extir-

i \
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pated on the San Joaquin River in
1948 by the Bureau of Reclamation,
35 existing stocks of chinook and
coho salmon are faced with extine-
tion. Estimates indicate that there
are fewer than 5000 wild coho salmon
now spawning in all of California.

In the Puget Sound area of Wash-
ington, 41 salmon stocks are classi-
fied as being at risk of extinetion or
of warranting special concern.

In Idaho, where Lewis and Clark
first witnessed the massive runs, four
individual sockeye salmon and 76
wild chinook made it in 1991.

On the East Coast, where pressure
on fish populations began long ago,
the productive Connecticut
River was extirpated of as
many as 12 salmon stocks
§ by 1810. The other New
England rivers, including
the great Penobscot
River in Maine,
held on quite a bit

longer, but the
eventual result
was the same.

The reasons for
8 salmon extinetion

P PHCIT B CEDLA LN
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aren't hard to understand. They in-
clude: pollutants entering rivers
from agricultural runoff, acid rain,
over-giltation eaused by development
on erodible slopes (this includes
grazing, logging and mining) and
over-fishing by drift netters at river
mouths and ocean feeding grounds.

Despite this long list of threats,
the major culprit is dams. They are
not only formidable obstacles to mi-
Emtm fish, but are sources for a

other problems, such as: the
creation of warm, slow-moving reser-
voirs that impede the downstream
migration of juveniles, the setting of
water levels too low to sustain fish
and the installation of deadly hydro-
electrie turbine blades.

Most people have seen the net-
work of Rube Goldberg-style chutes
and ladders that some install to
help salmon migrate upstream, but
few realize that the real danger for
the fish is in returning downstream.
The young smolts not only have to
swim twice ag hard through the se-
ries of slackwater lakes that now
make up a modern river, fight off
predators that pick them off in the
glow current and avoid swimming
into diversionary irrigation canals,
but when they :ﬁgmach a hydroelec-
trie dam, they have to confront a
high-speed turbine.

Most fish interpret the increased
waterflow near a turbine to be a
place of strong current and are
gucked into the spinning blades. The
series of 19 hydroelectric dams on
the Snake and Columbia Rivers caus-
es a mortality rate of between 91%
and 99% of the smolt migration, de-
pending on the species. By contrast,
only between 1% and 7% is lost to
commercial fishing,

So that's the grim picture of
salmon in the United States. What
can be done? On the East Coast, the
plan is to restore the runs by using
non-native species. So far, the effort
has paid off in limited dividends in
the Penobscot and a few other rivers
in Maine. Two big events that threat-
ened the restoration plan were over-
come in the mid-1970s and the late

such as California’s San Joaquin and
Idaho's Snake. The problem in these
and several other major rivers s the
existence of dams without passable
routes for the fish. Right now the ef-
fort on these rivers centers on catch-
ing adult fish and transporting them
around the dams. Clearly, this is an
unworkable solution, and the results
have been poor.

While it's impossible to undo the
damage caused by dams on some
rivers—the Columbia River with its
Grand Coolee and Bonneville Dams
comes to mind—there may be a way
to fully restore many others, such

as the Kennebec in Maine and the
Rogue in Oregon. On these rivers,
dams exist that are obsolete, mar-
ginal or abandoned. An effort should
be made to identify such dams and
remove them. Then, with a sound
restoration plan in place, salmon
can resume their annual migratory
spectacle.

Recently, the federal government
agreed to remove works built in
Southern Florida by the Army Corps
of Engineers that were slowly stran-
gling the Everglades. Removal of de-
structive dams on prime rivers should
be next on the agenda. ™

Finally, A Guaranteed Workout‘

It's Like Having Your Own Personal Trainer
The new Lifecycle® 6500HR aerobic trainer uses the Lifepulse™ heart rate

monitoring system (parent pending), which is 99.97% accurate. Your workout is
automatically adjusted to keep you in your most efficient target heart rate 0ne!

World's Most Efficient Exerciser

Simply begin niding, grasp the built-in heart rate sen-
sors and the Lifecycle 6500HR will do the rest. The
advanced interactive electronics provide immediate
Y feedback on your performance and progress.

'80z by international treaties. These
occurred when Danish drift netters
first found the Atlantie salmon’s pre-
viously unknown feeding grounds
near Greenland, and then Newfound-
land drift netters began intercepting
salmon just outside their native
rivers. In both cases, Atlantic salmon
stocks collapsed across national
boundaries, and the situations re-
quired international cooperation.

On the West Coast, many of the
traditional salmon rivers may be be-
yond the possibility of restoration,

Unconditional Risk-Free Trial

Enjoy the Lifecycle trainer in your home for a full 30 days. If you aren't satisfied

for any reason, we'll pick it up at our expense and give you a full refund. There's

absolurely no risk! Remember to mention department A548 and order before

November 30, 1993!
Call today for order information or for a

o FREE VIDEO AND BROCHURE

1-800-877-3867
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' ELECTRONICS

ROAD MUSIC

BY FRANK VIZARD, Electronics Editor

® A muscle car used to be defined
zolely by how much horsepower was
under the hood. And while a powerful
engine is still a big attraction, for
many people an audio system with a
lot of musele is becoming nearly as
important to the driving experience,

The importance of sound is evident
in a number of new ears just hitting
the road. The sonie muscle on display
is impressive. By and large, these
types of audio systems were once
only available through aftermarket
car gtereo shops. Now they are fae-
tory installed.

In driving three of the newest cars

128

Ford's new

Mustang features
a great-sounding
audio system
[components seen
In the diagram at
left). The key ele-
ment, particularly
effective in the
comvertible ver-
sion, Is the sall
Speaker In the
doors.

around, some interesting ::um|f:|r-
isons were drawn. The cars involved
were the new Ford Mustang, the
Lexus S 300 and the Dodge Intre-
pid. Two of the car audio systems
were superh, the third less so,

All of theze ears are outfitted with
a long list of gear familiar to most car
audio enthusiasts: compact-dize play-
ers or changers, subwoofers for deep
bass response and high-powered am-
plifiers, to name some key compo-
nents. As a side note, Ford offers a
Mini-Dise player as a dealer option.

The key difference, though, is in
how each audio system treats the

placement of the front tweeters.
These tweeters are very important in
terms of creating a realistic musical
experience. In essence, these speak-
ers are responsible for ereating the
sound stage.

In both the Ford Mustang's Mach
460 system and in the Nakamichi
gystem of the Lexus G5 300, the erit-
ical front tweeters are installed in
small enclosures in the “sail" area of
the front doors. The sail area is the
triangular-shaped area near where
the outside mirrors are attached.

By placing tweeters in the sail
ares, the high frequencies, which are
also the most directional, are aimed
almost directly at the listener's ears.
Musically, the effect is tremendous.
The advantages of this tweeter place-
ment are used to the greatest effect
in the Mustang convertible.

Generally speaking, tunes played
with the top down tend to disappear
in the wind or become just a lot of
noise. In the Mustang convertible,
though, the audio system sounds
wonderful even in the open air. The
230 watts of amplifier power, capable
of 460-watt peaks, help a great deal,
of course.

Similarly, the Nakamichi sound
gystem in the Lexus GS 300 packs a

The Dodge intrepid, lab tested for nolse and
vibration, adds a center channel speaker.
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lot of power—225 watts. The fact
that the Lexus sound system is su-
erb should come as no surprise.
en the Lexus LS 400 debuted in
1990, the Nakamichi sound system
installed in the car made it the pre-
mier mobile listening room around.

In the GS 800, the most noticeable
change is the inclugion of ported 4%-
in. speakers in the doors. The port
appears as a small, separate hole
near the actual speakers. By porting
the door speakers, bass response is
improved. The rigk is that ported
speakers can soetimes sound
boomy, but in this instance, there is
no such problem.

Points should also be awarded to
Lexus for the large easy-to-use but-
tons of the in-dash electronics. At the
gsame time, this is one area where the
system lets down a bit—FM recep-
tion isn't as pood as it should be in a
system of this caliber.

By contrast, Chrysler's sonic ef-
forts in the Dodge Intrepid weren't
as satisfying, In this car, the front
tweeters are mounted in the top of
the dashboard toward each corner
and face upward toward the wind-
shield. Mounted between the corner
speakers is a center-channel speaker,
which is supposed to firmly anchor
the sound stage in front of you.

Unfortunately, when the high fre-
quencies hounee off the windshield
glass, they have a tendency to scat-
ter, creating a harsh and unmusical
experience, This problem is com-
pounded by speakers that seem
unable to handle the 120 watts pro-
duced by the trunk-mounted amplifi-
er. Even at moderately high volume
levels, these speakers quickly broke
upbplmiueing ots of distortion,

learly, when it comes to sound
systems, some carmakers have their
ears better tuned than others.

Lighter Speakers

With an eve toward the inereasing
demand for fuel efficiency in cars,
speaker manufacturers are develop-
ing a new breed of very lightweight
car speakers,

Kenwood, for example, has a new
design that reduces speaker weight
by 80%. Three-fourths of a speaker’s
weight is attributable to the magnet
circuit, comprised of the magnet,
yoke and plate. Another 15% comes
from the frame,

By contrast, the new Kenwood de-
sign uses a compact repulsion mag-
netie eirenit featuring a neodymium
magnet inside the voice coil. Very lit-
tle steel is used, the yoke is eliminat-
ed and the frame is lighter in weight.

Pioneer, meanwhile, is using an
injection-molded polypropylene com-

posite called Rigilite for its speaker
cones. The material is actually a net-
work of microscopic glass balloons
filled with air. The resulting speak-
ers are 127% lighter and are actually
more rigid than traditional paper
speaker cones,

In-Dash Phone
Cellular phones in ears are nearly as
common as radios these days. So it
was probably only a matter of time
before a car phone was installed in
the radio dashboard hole,

Honda is taking this evolutionary
step in its 1994 Accord, Prelude and

Acura Integra models, offering the in-
dash phone as a dealer-installed op-
tion, y, the in-dash phone is in-
stalled in a hole just above the radio.

Obviously, the Honda approach is
designed to save space. Conversa-
tions are heard through the car's au-
dio system speakers. A microphone
mounted in the center of the dash-
board console picks up the voices of
the vehicle’s oecupants. There's also
a small handset available for private
conversations.

With this approach, you dial phone
numbers the same way voun dial in
radio stations. ™

* Adjusi Firmness
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Envact Meeds.

* Linique
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design contours (o your
bady, providing superiar back
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* Resiearch shows W' of back pain

sifferers sav Select Comfor gives
them the back support they need
to get a better night's sleep.
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AUTOMORBILES

CARS AS STARS

BY CLIFF GROMER

® Los Angeles, 2032, A eity at peace
with itself. Crime hus been virtually
eliminated. Graffiti is a relic of the
distant past. The few bad guys that
erop up from time to time are frozen
in “eryogenic pucks" and stored—the
way you store hamburger patties in
the freezer—while their brains are
subjected to “rehabilitation waves.”
This is the way the world is in the
new Sylvester Stallone/Wesley
Snipes thriller, “Demolition Man.”
ne of the big challenges of any
sci-fi film is to make the future look
and feel real. That challenge
was met in “Demolition
Man," by using the
latest existing West
Coast architec-
ture, and cutting
a deal with Gen-
eral Motors to
feature 16 of its
advanced designs
and one '95 pro-
duetion model—not
simply as static dis-
plays, but making
up the normal traffic
flow on the streets of Los Angeles.
The star ears eredit roll reads like
this; Chevrolet California Camaro—
a near-future 2+2 sports car de-
signed from the California perspec-
tive. Chevrolet Venture—a utility
4-door family sedan with the per-
formance of a sport coupe. Chevrolet
Corvette Sting Ray I11—a 2-seat
sports car that points the way to fu-
ture Corvettes. Buick Park Avenue
Essence—a near-term exercise in
full-size luxury sedan design and en-
gineering. Buick Wildecat—a mid-
engine sports car featuring total
integration of design, structure, elec-
tronics, powertrain, driver and pas-
senger. Cadillac Aurora—a test bed
designed to examine ideas for an in-
ternational high-performance luxury
sedan. Cadillac Solitaire—a highly
aerodynamic 4-passenger luxury
coupe. Cadillac Voyage—a 4-pas-
senger test platform for aerodynamie
design, performance and handling.
Pontiac Banshee—a futuristic per-
formance coupe exploring design and
engineering directions for ﬁ?ture
Firehirds. Pontiac ProtoSportd—a
feasible 4-door 4-geat ultrahigh-
performance sports car. Pontiac

Sunfire—an affordable 4-seat sport
coupe using near-future technology
and design concepts. Oldsmobile
Aurora—a 1995 production 4-door
performance luxury sedan, on sale
in the spring of 1994, Oldsmobile
Silhouette Iﬁ—a 4-seat sport coupe
designed to explore the benefits of
Inw—gag shapes. GM HX-3—an ex-
perimental hybrid-engine vehicle on
a passenger-van platform, testing al-
ternative power concepts. GM Lean
Machine—a motorcycle-based 3-
wheel 200-mph commuter ear. GM
UltraLite—an engineering vehicle
that tests ultimate fuel economy and
packaging techniques in a 4-passen-
ger sedan.

The whole idea behind using GM
eoncept cars in the first place started
when producer Joel Silver saw a pho-
to of the GM UltraLite concept vehi-
cle on the cover of the April 1992
issue of POPULAR MECHANICS. Our
cover story, “Ultracar,” detailed how
this vehicle, operational in every re-
spect, would carry four passengers
and achieve an unheard of real-world
fuel economy of 100 miles per gallon.

The “Demolition Man"” seript actu-
ally had circulated Hollywood for a

number of years, but it was thought
that producing the number and quali-
ty of vehicles required for the de-
sired realistic effect was too costly.
(The cars make up the film's most
important and expensive props.) The
vehicles were a real stumbling block
—auntil the GM connection was made,

GM, of course, doesn't fling open
its garage doors for just anyone who
wants to play with $69-million worth
of its prize hardware. GM first had to
be satisfied that its interests were
being protected through adequate in-
surance and legal arrangements. The
automaker realized the benefits of
turning its ears into celluloid stars.
Here, it could roll out an essentially
mothballed concept-vehicle fleet, so
millions of movie fans could see GM
as a positive, forward-thinking com-
pany. And this doesn't even include
the additional exposure—and cash—
value of the inevitahle movie side-
promotion spinoffs,

Silver saw the UltraLite as a per-
fect police cruiser, beecause with all
the bad guys on ice, policework had
evolved into pretty light-duty stuff.
The problem was that the studio
needed 12 of these little fuel squeez-
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ers, and GM had only one. Not to wor-
ry. Warner Bros. lined op noted spe-
cialty-car builder Bob Graham to clone
the necessary number of TltraLites.

While the body of the original 11-
traLite was made from expensive
carbon fiber, the clones would be
dressed in more mundane fiberglass,
One of GM'z econcerns was that the
design integrity of the UltraLite be
intii in the copies. Graham
had set up operations at a secret
skunkworks in Burbank. aeross the

street from the Department of Water

and Power, By a sheer stroke of good
luck, the man who originally de-
signed the Ultralite, Steve Small,
had recently been appointed to GM's
Advanced Coneept Center, in nearby
Newbury Park. A deal was worked
out where Smull worked his day job
from 7:30 am to 4:30 pm, and then
went to work on the Warner Bros,
clock starting at 6 pm.

UltraLite elones were built up
from chromemoly steel tubing, with «

central truss-type spine frame. Other

deviations from the original Ultra-
Lite included torsion-bar suspension,
front and rear, versus an indepen-
dent double-wishbone setup, eomput-

er-controlled front and rear on the
(M version. Also, the 111-hp 3-cylin-
der 2-stroke engine in the show ear
wis deferred to a “classified,” and
presumably more pedestrian, power-
plant in the clones. Hughes Airerafl
Co., a Los Angeles-based GM sub-
sidiary, eame up with the futuristic
displays used to spice up the eockpit.
The total clone bill to Warner Bros,
came to 4 conl $2 million, or about a
few days anticipated gross receipts
when the film opens in early October.

At that time, moviegoers will be
treated to the heavy-duty action
they've come to exper
films. Snipes plays a psychopathie,
supercrook tvpe named Simon
Phoenix. Stallone, cast in his usual
misunderstood-and-abused-good-
guyv-who-gets-even-in-the-end role,
plavs Snipes’ adversary in the form
of Los Angeles Police Department
Sgt. John Spartan. Not one for fol-
lowing orders from his superiors to
the letter, Spartan gets the handle
Demolition Man for his habit of de-
maolishing evervthing in sight—sort
of like turning a bank into a parking
lot—all in the line of duty, of course,

The story unfolds in 1996 during

L.A. Riot II1. Phoenix takes 30 hos-
tages from a municipal bus. Disre-
garding orders, Spartan jumps 300
ft. from a helicopter into Phoenix’'s
fortified stronghold to capture the
eriminal, But Phoenix has time to ae-
tivate his doomsday plan,
his compound along with all the
hostages. He then blames Spartan
for the carnage. The bottom line is
that both characters get the eold
shoulder in California’s CryoPrison.
Phoenix, who for some reason
hasn't had his brain pelted with rehab
waves, gets thawed out for a parole
hearing, overpowers his guards and
escapes. The 2082 police foree is no
muteh for this arch villain, Who is go-
ing to zave L.ALT Guess who gets Lo o
for a spin on the defrost cycle inside
the prison mierowave? Neat stuff, eh?
If you're a classic-car fan, “Demo-
lition Man” even has something for
vou, In contrast to all this futuristie
rolling stock is another GM star car
—a solitary *Jurassic Park” throw-
back to the muscle-ear era in the
form of a 1970 Olds 4-4-2, Seems the
Stallone character had been in the
deep freeze for so long, it's the only
ear he knew how to drive. ™
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ICE STATION X
(Comfinued from prge 34)

them at the blistering rate of 1.2 hil-
lion operations per second. This
speed enables EXUS to cope—as no
previous sonar has coped—with the
problem of turning a torrent of
acoustic data into high-resolution,
real-time pictures.

In this case, the pictures show a
precisely detailed topography of the
iee's underside stretehing well out
ahead and to either side of our bow.
Rather than merely groping their
way along straightahead, subs
equipped with such a system have an
upgide-down bird’s-eye view of the
canopy, which they can use to ma-
neuver stealthily among its features,
find targets, and find polynias (spots
where the ice is thin enough to sur-
face). “I think it's going to have a
tremendous impact,” commented
Wright.

For his part, Dr. John Huckabay,
who helped develop EXUS at the
University of Texas at Austin, is ex-
tremely pleased to see a system he's
been working on for years funetion-
ing as intended. “If you're doing your
job at the eutting edge, about H0% of
what you do won’t work,” he says.
“The proof was when we got up here
and turned it on.”

Polar promise

Sonar researchers are not the only
ones who'd love the chanee to try
their ideas in this setting. Nearly five
times the expanse of the Mediter-
ranean, and believed to play a vital
role in global climate, the Aretie
Ocean represents one of our last and
most important seientific frontiers.
But few organizations around the
globe have the resources to operate
here, and those that do, have histori-
cally done =0 in secret.

The fact that we were invited to
view this year's ICEX is one of the
first signs that this is changing. More
concrete is the fact that this past Au-
gust, a group of civilian scientists for
the first time set sail aboard a TU.S.
nuclear submarine on a journey de-
voted to peaceful exploration of the
Arctie. As this iz written, the [JSS
Pargo, a Sturgeon-class sub like the
Puffer, iz under the ice with a non-
military complement of five. They
will study the ocean's almost totally
uncharted floor, track the move-
ments of the ice pack and look into
threats to the Arctic environment.

It's too soon to know whether the
formidable fighting capabilities de-
gigned into these subs will auit them
to the cost-effective pursuit of sei-
ence. But the extraordinary invest-
ment of talent and energy—not to
mention money—involved should be
incentive enough to find out, ™
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All Makes & Models

" | Motors, Trans, Body Parts

MC - VISA - Am Express
1-800-535-8872  FAX 310-828-2070

Don‘t Lose Your Head
over High cuble TV Bill

-
v

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV,

We have the Best in
CONVERTERS
and
DESCRAMBLERS

‘
Everquest * Panasonic * Jerrold * Zenith * Pioneer
Scientific Atlanta ¢« Oak * Eagle * Hamlin * Tocom

1 800 624-1150

MDD L iiomios— ==

B75 S. 72nd St. * Omaha, NE 68114

WOOD HEAT

HI-N"I' "I"ﬂl!l IH'I‘IHI HOME

Call 1=-210-228-8T8E or Wrile
Ghlr ter®
l aste

BH!HI:I HI.HDG MM 55744

* CONVERTERS *
and ACCESSORIES.

VE MONEY.
%%N’T RENT!

PANASONIC, JERROLD, OAK,

PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG.

“Comrany - (800) 234-1006

GLASS IIEPAIII

!'I.!

§
;s
it

Sraf I
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= BUILD YOUR OWN
ﬁ.w el Boctanid

s HEI.II:I]FTH I

® & —-h e —comi --.--I r ® ha

1:’- g ST iy L] - - P
SPECIALL 1 3 ftems; Only $19.558 d l
bl i) pustogs Fursdgs sdw g} 22 | PO, Bex B0
= T3l zprd frias e LOESI-Aha  Miderwood, WD ITi98
+ LIMITED OFFER +

LAZY MAN'G WAY TO A FLAT STOMACH
Obwvious resulls when used 56 min. & day, 2-3 weeks.
Plans $19.95 » PatPand, + Bidg. fima: Approx. 3 hrs.
Averaga materials cost: $40. including hired walding.

Credit card order line: 200/465-1518
PAUL RICHARDSON ENTERPRISES
2108 M. Wilson Way = Stockion « CA 85205

FREE CATALOG! 1-800-345-8927
JERAOLD HAMLIN OAK ETC
CABLE TV DESCRAMBLERS

Daztar Prices! » Our Low Retail Pricas!
Splﬂd gl Cmmr

Shippad Immediatah
ﬁmmlmr AN Miajor Creast Cards

PACIFIE HILE co., IH'E.
For cataiog. oraant & nformation 1800 348 8527

THE SPLD SCUD. -
POTATO MISSILE LAUNCHER!
v ees o Pechaba oy 8 . oot Bt . Chucsha,

- --..-:-p Enny io buti & onm. Orriar o

v_ L-ln

BOOM!

ST B 14 v T STy

WATER BALLOON LAUNCHER
120 YARDS!! ONLY $12

» FANTANTIC OUTDOGR Flsi POR ALL ADES
TO QACER: Cail Tl Frae
1-800-441-1047
YELAHG - o el chest i
BLANTER - 13811 Jamess O Bpeg W, FL 34808
Reary Crar Sgped Maat Dyl
Made inUSA SI00FEH  MONEY BACK QUARANTEE

EASY TO USE

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOG!
Hamiin Comboa §44, Cuk M358 §50 (min. 5), etc.
WEST COAST ELECTRONICS
Eo s

l'.':':t.ll-.'u.T-. & I'.h:luﬂ'—. B00-628-¢

cabsns, rmm unity, eic
$19.95 VHS e

Video Brochure
Call 1-800-608-0001 p'%ﬁ’?‘nﬁ"‘r}’.ﬁf?&"“ﬁ1

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic = Hypnosis = Counseling « & More!
Rush Name & Address To:

PULC = BOX 276265-PM = SACRAMENTO, CA 95827

rLearn VCR repair!

.:x"h..a

=] Bhiis ___ Fip

The Schaal of YCR Repair, Dept. W25
EOES Aoswed Aoad, Atania, Geonga 30328
- . -

L

POPULAR MECHANICS & NOVEMBER 1993

HURRY

If you've been waiting for the
PERFECT time to buy Tufoil,
NOW’s the time! Check the
coupon below for details and
REALLY change your oil...into
a patented engine treatment.

1-800-922-0075
ORDER TODAY

I YOU BUY TOTAL COST YOUR FREE GIFT i
| — 18-0UNCE $17.75 Coupon exp 3194 |
| — 2 8-OUNCE $30.00 wp 1 5-OUNCE FREE ||
| — 1 QUART $39.95 =) 18-OUNCEFREE |
| __1GALLON $132.00 =P 2 §-OUNCE FREE |
:Hmsmjrcheck_,mmjrnrder_.cmdlturd for § :
I VISA _ MC _ AMLEX _ # Exp |
|'\IM‘[E |
| STREET ADDRESS |
Il::rn'. STATE, ZIP CODE |
|
Eﬂﬂﬂﬂﬂmmmmmmrummmmmmu

_—“—'— T — — — — _—_—_--—-——-—___d

e JHOMEOWNERSE

BREAKTHROUGH
WALK-BEHIND -
CHIPPER/SHREDDER! e f

Introducing the TROY-BILT® Chipper/Vac™,..a

revolutionary self-propelled design that Is easler

to use than any ordinary Chipper/Shredder!

The TROY-BILT® Chipper/Vac ends raking &

bagging! This breakthrough yard clean-up

machine chips, shreds, reduces & bags
debris...automaticaliy!

* Powerful Vacuum Shredder - 20
wide vacuum draws debris into the
shredding chamber...as you walk!

= Auto-Feeding Chipper — Simply
drop branches into the chute; the
machine does the rest!

FREE CATALOG! CALL TOLL-FREE:

1-800-438-7575 o5t

5031

i®
[

|| * Coilects yard debris a5 you walk/

* Chips branches up fo 34" thick!

* Reduces yord debris | O-to-1]

= Recycles yard debns into valuable,
aftractive landscope & gardan much!

576 I

OTROV-BILT pept. 4031 name {.
102nd Strest and Sth Avenue ]
Troy, Mew York 12180 Address — I

QO YES! Piease send me your FREE City -
Chipper/Vac Catalog including details on all I
Models, Special Sale Prices._.PLUS your State/Zip :
[

o

TROY-BILT Eﬂ!? Paj'mﬂ“ Plan Aluz Ayadlable in Cangdy C195% Carden Way inc.



EARN $90,000

A YEAR

REPAIRING CRACKED
WINDSHIELDS

+ No Franchise Fees
* Be Your Own Boss
* On-Going Support
* Patented System
* Factory Training

* Profit Potential

$90,000 a Year
or More

Fora
FREE INFORMATION PACKAGE
on a Great Opportunity call

ok L sk

1-800-826-8523

THE GLASS
MECHANIX, INC.
Leaders in (slass Repair
J _'I‘L‘uhnuluu}'

PUBLIC NOTIGE
UNCLAIMED FREIGHT

Giant Heavy Duty
4-MAN INFLATABLE BOATS
With OUTBOARD MOTORS

All boats ame brand new, packed in
original shipping cartons. Constructed of
hi-dansity fabric (resistant o abrasion,
sunlight, sall & oil] 4 sepamates air
chambers, oar locks with sell locking
=1 valves, bow iinin%ﬁ towing handle
and is approximately 9 1/2° leng. All
boats have coast guard |. D. numbars
and ams recommended for ocean and
fresh water. Limited quantity, first come,
first umd-um;r-abnm address
(no exceptions). If your ordar is o ved
within the next 10 days, will receive
FREE, a handffoot inflator'dafiator.
Regular cost $327.00 - Disposal Cost
$167.00. $9 handling: United Pacific
Freight pays all shipping. 100%
satisfaction guaranteed or &8 completa
refund will be issued. Send appropriate
sum o United Pacific Freight: Wamhouse
#5612 17216 Saticoy Streat #128 Van

CA 91406. For fastest service order
by Visa or MC

CALL TOLL FREE
1-800-637-6013

Have Credit Card Ready

4 WHEEL BIKE

DRIVES LIKE A CAR!
= Easy 1o Pedal » Fun
= Comfortable » Stable
= Goll Bag-Cargo Carrier

® 1,2 &4 Seater » Straei '..".l.'ﬂ':'

Free Literature 24 hr. 1 (B15) B22-2737 Ext. 8681

RHOADES CAR Aenbrmecrit e Taamers Ne

Risking Death with the Wrong

Tire Pressure? The ET SAFETY Indlcator
Valve Cap solves your uncertainty. Sed
ht-;lﬂh ot &l o glance Uhad tires have oo ale pressure
Oy wach unit plus %0 50 S4H e Y

E:'I.I. BRI CA prvini. Dhsich 8 swiyy o rmasll

oulengm urt e Fa ol oomed
hr-ﬂ'-:.lﬂlnup jlilma\m
chieck of Enjuy ofdir B

Mool b widle, L 9T 128
1-B0{0-252-3386

Sd N1 LEr

To14 W. Dodge Rd. #334
Omaha, NE 88114

CABLE TV DESCRAMBLERS
JERAOLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMCIN

WEe GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-DaY No-Risk TRiAL PERIOD.

* ONE Year WARRANTY ON ALL ProDucTs [N WRITING !
9% Buy 2 save 10% on seconp un.

* EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.

ok FRIENDLY, COURTEOUS SERVICE.

FOR A FREE CATALOG OR QUESTIONS CALL:

i ———————

| Sty a2 bome, at your cwn pace ]
| Inchudes 486 computer sysiem you
| ran with and keep. FREE caniog!

I +800-391-4434

Inkm Dlep. S4%L{ 194
memm.v.m-..w-,wmlxm

|
I
5 |
I

EBerapep LirsTick CAsEe
Traly Elegant = Makes 5 Grest Gify » Linesd Mon-Stain Fabric
Rich iin Color » Personsl Purss Aocessory » bake-1ip Mimor
VAN HOUTEN ENTERPRISES
P, Bea WEFY « hchdinyifia, DR §T1 20
1-H00-252-3386
Huaa ¢ Magier and
Charchs J s fine st rmsnce
& - Wnwks dalivery

$11.95

T4 KM

SEE THE MAGIL OF THE UNIVERSE!

]_ " ﬂm--—n
I's -mr-?um“ﬂ‘-.‘
Magaing a2 ! 1“&12‘2#:“

Intrmuion tat inciudes 3
Tk sparafiom masst] s F aow’

E-.IIMIILEH PO, Box X, Dapt, PM
Itythwitd, CA 2540 Phane (B08)
Mipimurm Opfics A blinimem Cost Since 1967

1-800-729-1776

VOLKSWAGEN
. TS
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Enlarge Project Designs

Crait Projector is Simple! Fast Accurate!
cnustabin ey wiarge by bacom i i I e by
e 52 you et Copy uremins o by 09 desgre
Erirge pitwm desrn Doty ol dies. ianchcape
DAORDS, 0N, DBSGTS O CONS NG| ey Prwect v
wuact ooy Cioes il damage ongnal Sevpe rgtnac
b, mewnﬁ-mmm
BIUE s R

ko, Dt 61857 lum:r lul.mm nm.lu 3

MEH - Don't have unprotected

% DIVORCE!

Gt axfanshae halp from -
MEN'S RIGHTS ASSCHCIATION
| TES4 Lyons Forest Lake, MM 55025

»» ekt begimin <<

SURVEILLANCE

& COUNTERSURVERLANCE Electronic Devices

 CRACK REPAIR

. OVER A FOOT LONG

FRTINTER  HUGE DEMANDI
FROCERE 87 100K ABDURE YOU

Pdtrer B-O-N-D,” Inc.
& i 6

it Baany Orive, Anenos, CA 82506

CHEAP BIKES BY MAIL!!

TAMDEME. K103 BIRES, IN-LINE SEATES, WHEELCHAIRS,

Pl CATALDGUT

(619) 286-5600 10 AM- & PM PST
CHAPARRAL CYCLING & SKATING

@150 FL CAMOMN BOULEYAED  SAN DIEGD CALNFORNA w2018

At Last a Now Amazingly Simpls

GAS TURBINE

JET ENGINE ﬂ
g s I

‘-‘: l-mi‘.ﬂ-l r-un HII-H.

ol arts classes Mabks on
stlachmanl Par i

r—-——-----

Learn auto mechanics!

Homa study. Laarm suiamatve
“Ermper- - Bumper” h’ﬁm‘gl-m
I Fres caresr (emmlure: BOD- E23-4543.

— g
RERe =
(- SEE— TR —
Schoat af Autlp Machanica, I

PCOH, 8085 Foawell Ao, Atlana, GA 30338
I I I S I S . -

POPULAR MECHANICS ® NO\VEMBER 19593

CABLE TV "BOXES"
WHOLESALE PRICES!

CONVERTERS =
REMOTE CONTROLS -

CALL FOR A CATALOG NOW!

BEST PRICES
-BEST WARRANTIES-
IMMEDIATE SHIPPING-
-CREDIT CARD OR COD-

LAKE SYLVAN
SALES, INC.

SORAY. MO NMINNE ;:.l':IT.f. SALES

1-800-800-4582

CALL US FIRST - YOU'LL CALL US LAST!

FULL WORKSHOP*:

BUILD All. OF YOUR PROJECTS

* TABLE SAW
el * DRILL PRISS
* * LATHE
* ROUTER
- SHpeR
* DISC SANDER
FREE INFO PAC | * HORIZONTAL BORING

815/965-4013 FAX: 815/965-0019

Enclosa 55.00 for 30 minuls

2500 Tiskwaukes, Bockfand, 1L &1104 I H ﬂ [ !

DESCRAMBLERS
ACCESSORIES

DEMO YIDED TAPE

o PARTS -

Far Chain Saws, Lawnmowers, Small Engines
Tillers, Trimmers, Snowblowers

« Wholesals & Relail
« Free Catalog for Do-lt-Yourssliers
* \Wholesale catalog & price list for full or
parl time small engine machanics

ZIP POWER PARTS, INC.

PO Box 10308, Dept. PM33
Erie, PA 16514
TOLL FREE: 1-B00-824-8521

Satellite-TV

100% Satlsiacilon
Guarantas

+ All Major Brands

+ Complets Systems
= Accesaories.

+ Hupe Savings
+ Easy Instalistion
+ Camplate Instruct.

Ler Us Heip You Seiect
Your New Satellite TV
Entartainment System

1 ﬁﬂﬂ 334 5455

LTS

SK'!"‘I"ISICIH IH‘: .
1320 FRONTIER DRVE
FERGLS FALLS. MH 58537

The Ultimate
Woodworking
Tool'

YES! Send me the next four lssues of
The Woodworkers' Store cotaleg for only 52 @ yeor

Calalo og E-Lrnr & Guids

| W GREA
Emmazulr

Smﬁ"mrsl

All gentlemen shipwrights and able bodied
modelists who have a mind to provide for
themselves amusement and satisfaction
through the traditional craft of ship
madeling, an opportunity now offers to

the minimal cost of one

acruire,

Colonial Dollar (51.00), a catalog of fine and
unigue ship model kits, plans, books and
fittings from the renownied company of
Model Expo located in Mt Mocono in the

. State of meylwnla




A Lot Depends On
a Sharp Knife

..and sharp knives bagin with tha Lansky Sharpen-
ing Systam— tha modam way o sharpen knives,
The Lansky Universal Sharpaning Kit shown in-
cudes a sarmaled blade sharpenar as well as
coarsa, madium and fina honas to shampan avary-
thing from tha smalias! to the largest survival knife.
Send for FREE full color Catalog of

Great Holiday Gift Ideas.

E’ LANSK

SHAR

THE SHABREST WeESTRRERT vOL Wi

KY
NERS

F EvEE daal -

CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

|
. SAVE $5$ DON'T RENT

30 DAY MONEY BACK GUARANTEE
PANASONIC, OAK, JERROLD,

ZENITH, SCIENTIFIC ATLANTA
PLUS nldlmﬂ LOWEST PRICESIN
AA Electronics

CALL 1-(800) 258-9512

FREE CATALOG!
JERROLD

1-800-648-7938
HAMLIN OAK ETC

CABLE TV DESCRAMBLERS

13l [Malér Prices prrpars our Low Resl
Prices! » Guaranteed Prces & Warrarhes!
» Ordems Shippad immedishely! WISAMMC/AmEx

;_IjE_F_l!B.I..IF CABLE PRODUCTS, INC,

VA
i A

1281 Mutn-Purrose Scissors

Jules Can Puscher  'Vam Houoden Magres
Can Opener RO, Baa 12327 Scamon
FHth' ORI Fish Sealer

1-Bi-252-3386 Kk
:-w-n

Vi imaeiCand Wiy Cinmey
0:93 aerZETZ sk oee

MAXIMUM
RV FHDTECTIUN

SAVE Up To 40%

Build It Yoursealf

16x32 25x40
steecmesten 800-888-4606

Dept. PM, P.O. Box, Buffalo, N.Y. 14231 USA

ALF}

CABLETV "

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1- 800 284-8432

* OAK * PIONEER = HAMLIN »
* SCIENTIFIC ATLANTA »

I I
I I
I I
I ]
I I
I I
I 1
I I
I ]
i ]
I ]
I ]
| SJERROLD » TOCOM « ZENITH + |
I I
I ]
I I
I I
I ]
I I
I I
I I
I 1
| I
' :

I -ﬂm- 284- 3432
| For technical & Service: 305- mm:l

I L mm;mreunmmﬂ E}cPEIIE

] 1T O il el Lo sl LT A

CABE WAREHOUSE

I.llIﬁHLl'lurl BLYD., SLITE 315, SUNAISE, FL 33351
LTI ORI SULFS

MULTI-VISION

l onverters & Descramblers

#lerrold #5A

#Tocom #0ak

$Zenith ®Morg

| 1-800-835-2330 |

 GET CONTROL!

For the Man Who
Kas Everything!

"WHAT A PART-TIME OR FULL-TIME CAR AND TRLICK
BUSINESS QAN MEAN TO YOUI The srswer o 1hews s
“rctemty o Sthar
« Mgk 10060
O T
+ P 10 D) PO T W A0 DL

o e 5 i e Bl it ity §1000 Faeni
+ g 10 civm your i s bea Ban gaetive e B f
s b s §O0LE00I00 n 14 oyl

Liningks ihe sscmi s OF el o aasy mathods 10 =aks gagpenng pmisy
walllt v

. lmmwmuﬂ-g“mmmmu

* hﬂmmhmhnpumumm TR

* Em i on on greeste sy el B oo loeoms

+ Denpied chapiens pn docursnis rssced o whan 1o b Sam
-mmn—n i 1O W DL By, SNy veaChes T

s Evlf.-m-r\aq«l-nn & srewandl MNotheng & Y oul
& Preang, Blyeg, keg s ofics procstuss.  The 'Wioas & Toi, s
o Ca e bS8 el ok e e

K000 sl mom weadkdy Ay dem

PHOME OROERS by 30 Years 180 Page Block
18004719183 Exparience Manra oy AR B
Cash For Yau 517, ._5

'—' : E Muru.- Bluu I:iulnrlu Eans
mlcrﬂmhhwl}ﬂu-m GART EHMU!I::HE
Hame 331 Hwy, 175
Addess Eustace, Tx 75124
City Elm- Zw-

Type of Card Exp. Ome

Cradi Gard # - : —

CABLE T.V. EQUIPMENT
Why Pay High Rental Fees?
Roplacamams for &7 mposis. 8 day uncon-

oislonsl money hack guarantss, Low Prices
Ship wihin 24 hours. SSAE for tree cmlalog.

Viga MC. COD. Lol our aeparence wora for

o

1-800-243-3967
BKYLIME SYSTEMS INC,
114 5. Euclid Ave.
Park Ridge, IL 60058

[

Learn to fix computers

l mml.n”lm.:r

I m!mh-mm I
e e— U s—

| P [ |
mmrwpr.wmm

e e i
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[ FLUSH UP TOIL
To Above Floor Drain

Inztall it Yoursall - Amywhare
Mo Digging Up Fisars
Writs McPharson, Inc., Dept. 16

.." 15133, Tampa, Florida 33584

r

-----—————.1

COMPUTER ERASE
l BAD CREDIT FREE i
i

N S T A NTLY!

l Add tens of years of AAA credit in your eradil file
DVERNIGHT 100% Lagal ﬂ.‘iﬂﬂh]ﬂ

l SN 0 d’.ﬂ.ﬁ?d' l
CA Ay

L_—_- — — —

LF
@ rerre Covepcl. Debwe®s Ry SASETN 0 W0E =E
o Bl gl mphoed kbe Luns seti | # .E
.‘)& FRALLARy wmEs D L ik eseD Recsoy e !
wden ol cheewusnen Ghoi ceds i j
A Ve in  phass @ Rebg igi
5'9.95-“" e BH7
FM TRANSMITTER El
T e B L] ot
Tignarsy 1 B % w iy gy T gt Loy e ii"
hideeem &1 o ue W B Daley jas nal |
| P Lo o OSSN WBCE SOreee e ! E

e Epaly s e B0 W G Cag

TELEPHONE LISTENING DEVICE gy

PRIME TIM

CABLE COMPABNY

CABLE TV
DESCRAMBLERS
Converters, Accessories.
Name Brands « Great Service

K EEET
| et e (800) TT7-T731

10 Findl @ MOTR (TAE Rapionta
Irunlrgpmﬁ.mm Th;ml ']
‘vl AUl o BrasTing of five gll

Takce yous Trisstadss Jof rides
rach models. |0 production

L M-
* " oredar b o oo (S0 06 BEST

Bargain Books

Save up 10 BO% on pudllishers’ pwersiocks, impons, remain-
gers. Choose Irom up 1o 8,000 tilles incliding 600-1,500

l new airivals mach monih Sclesca & Mechanlcs, Do-&- l
Yoursed, Biography, Hestory, Liberature, Gandening—some-

| igloreveyone hasstpment. coe GATALOG |

LLHamilion oxw-s2s Fats Wiage,cT oeon1 |

FSTiinn MAKES LASTING REPAIRS

ek tard | ' il cracks and hoies i plaster, wood and
'I“”H fle. Woal gk o 130 el Seh gquikly hoigs

Bl Economice, easy-lo-use powder ineps inded-
il Mvaéiaile af rsber. it andl harmare sines

- i DONALD DURHAM COMPANY
B BO4-P » 50 Farist A, + Das s, 14 50514
‘*‘

ﬁnﬁge.-‘:.-m e
BEDAROOM ORGAMNIZER

FITH USDER B
EPRIL LD
WATTHISS

DURTPROOE
WUROEABEDR
GRESSER

CHRLR
CLOTHER
EROTECTONE

Bori12

] o
SELF CLOMME DOORY DRAWERS

{ YOU
3 1 F IRMAWERS
FEATUNES us EDAR
FARTTIONS. & E ORAWERS Bili B
ORAAWER SLIDES, LON CENTER AT
TONIUE AN IROOVED CONETRUCTIEM
TO ARSEWBLE WEHES Hifle
§ WH

WT W8 " FROM 5138
1-800-782-4825

Pk}
RAGE
EARY

FREE CATALOG

CABLE TV DESCRAMBLERS
AND CONVERTERS

faan eomplete control ol vour TV, and save money on
monghly rental charges by owning vour cable equipmens!
TOP BRANDS AVAILABLE
Everquest = Panasonic = Jerrold » Zenith
Fioneer = Scentific Atlants » Tocom »
and many more!
SATISFACTION GUARANTEED!
Same day shipmeni i order placed before 5 pm EST
1-800-775-0444  NEIR

ML, Visa ar OO0,

T.C. ELECTRONICS

Diecodens and Descrarmblery masi nol he e withoul wiheriztion
I your hocal cably sperise Sorry. no Tesaesaes sl

ENVIROLET.

Composting Toilet Systems

Q L ~
Advanced Waterless & Low Water Models

Tha emviranmental, sanitary, odor-free answer for cottages,
cahing, hames & industry. Call for free infarmaticn

SANCOR*

140-300 Mlilrer Ave, Scarborough, Ontariz, Canads M15 333

1-800-387-5126

CAMADA1-800-3B7-5245

POPULAR MECHANICS ® NOVEMBER 1993

it
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I ——— - 1
E‘Eﬂ Dapl. APBSA3S, 505 Duk Steeet, Scramios, PA 18515 ||

Isun:lfmuunlmmwlﬂnu%rmiwm
1 carmer | have chosen o cbigaton,CHECK OREBOX 0L
I AESOCUATE N EFFCLALITED I EPECLAL YD
| gmﬂ Eudm: Eru-w= "
| 5 it Gompetr S 1 B
FE TN -
Ji -
I Dml.'.u-um QP{:M

[ Pofies Seamnces _| Demiriog Publimhing & Deasge
| ] Madicafbutal Offcs Auistart. £ Home
I. :Iﬂlllﬂ'l (] Miadical

B ] et iz Apgraisar
| Woma e
|I.it- Agl. 0
Il:lp'lhh Tig
Lmi 1

WHY PAY A HIGH
MONTHLY RENTAL FEE?

All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, Pionear and all
spacialized cable equipment avail-
able for shipment within 24 hours,
Far fast service MC/VISA or C.0.D.
telephone orders accepted. 30 Da
Guarantee (Quantity Discounts)
AM. to 5 PM. C.5.T. Monday
through Friday.

Send sell-addressed slamped en-
velope (60¢ postage) for FREE

ATALOG
IMUES|
-y 'F'.

i ROER BO0) 4 [

Mate Decoders ang Descramblam must nat be

ul authorimaton oy your ocal
jars ACcapind




CABLE TV

DESCRAMBLERS
Best Prices in the U.S.A.!
Guaranteed to Work!

WE WILL BEAT ANY PRICE!

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest
DMTB-A - all Jerrold Impulse &

Starcom serics
SAJI-DFA - all Scientific Atlanias
incl. B516, K536+, 2580,
Drop-field
all Pioneer systems

1R

FTB3. SA3, TZPCI45G

24 HOUR SHIPMENTS
30 DAY MONEY BACK GA‘R#HTEE
FREE CATALOG & INFO TION

1-800-772-6244

4100 N Powerline Ad. Bidg. F<4 Pompano Beach FL 33073
KO FLORIDA SALES!

PN-3A

'FREE SCIENCE
CATALOG

Amerita’s best knows source of sciemtific products for
th techaical hobbylsts, shudent ond sciance sdwester

* Science Kits * Optics
* Microscopes

¢ Telescopes s _
* Magnets * Photographic
* Solar " ® Science

OVER 5000 PRODUCTS

128 COLOR PAGES
Dur new, revised edifion contains a wide selection
of science discovery kits, solor cells, mognets,
opfics, prisms, minioture motors, fiber opfic kis,
lusers, microscopes, | . ostronomy maps,
lab euluipmnm ond more. A foscinating source
book for young scientists searching for creotive
ideos that ton be odapted for science fair projedts.
Write or coll today.

TEL: 1-609-547-8880
SERVANG SCIENTISTS FOR OVER FIFTY YEARS
Edmund Scientific Co.

Dapt. 13A1, CO13 Eddscorp By, Bamington, MJ 08007
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CONVERTERS
DESCRAMBLERS
TEST MODULES
RADAR DETECTORS
SCANNERS

CALL FACTORY DIREGT FOR
FREE CATALOG

1-800-422-2640

AL

SHOP - TASK
The Original Homa Machine Shop
Designed in USA by Shopiask

" o « wrnn t Choees
ea? iy, Dl [0
e
12 ot
5 Waranty
— 100% Parts
& Bupply
i. "' Al Thokng
- ' ] Rusilatiy
o [ ' qj' ) |g1:|5E

W
1-800-343-5775 FREE EROCHLAE
DEMAND THE BEST
SHOPTASK PO, DO 501, MOMTESARD, Wik 3853
SINCE 181

Cemtury Ini'¥ ke

i the largent imparter/

Laparier of sew,msed fireorms

nd aoiessonies. Wite o Coll bar

ow corrent el Cotalog aniuindeg

ww mony specialy from oroeed the werkd!
Dieier - nasnal yaair FFL in rereive Deder Cotalegl

CABLE T.V.

BOXES

CONVERTERS / DESCRAMBLERS
Why Pay Rent
Call for FREE Catalog

1-800-972-2779
FREEDOM ELECTRONICS

4360 NE 11th Avenue
f.' " Ft. Lauderdale, FL 33334

Earn $4,000 Per Month
From Your Home
With A Computer!

i.;

Begin part-time and still retain the security of your
present position. We offer 20 services you can
perform for your community from your home, No
experience necessary—easy to learn. We provide
training and computer. For FREE explanation
casserre and lirerature call:

1-800-343-8014, ext. 532

Computer Business Services, Inc.

350 Coney Island Ave., Bklyn N.Y. 11218
I f” El 438-8001

= Territory Guaranteed = No Franchise Fees
= Only Investment is Inventory

| $2,000 STARTS YOU IN BIG ACTION!!

NO RISK — Call or Write

MERLIN SUPER SHOT PRODUCTS CORP.
Att. Franchise Dep.

Product Design
Revolution!

Mo portfolio required for undergraduate
admission, A faculty of working profes-
sionals. San Francisco, renowned for
creativity, natural and eultural r

and revolution. BRA/MFA progra

round. You wanna de it? This is the place
Call for video and catalogue

The Academy of Art Colle

» San Francnco, CA 94105

79 Mew Man Tgomery Gt

1-800-328-2100 /A

MILITARY E VEHICLES
MACATINE

[ LS4 1 Year (4 lsues) 515 « 2 Years (12 suss) 525
| Conacn: 1 veorsad« 2 Yeon 348 A1 DfMen: | Yeor 536 » 2 Yeon bl

' P.O. Booe 1748-448 s Union, MJ 07083
| THE MAREETPLACE

. FOR MILITARY VEHICLES
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WRITING

FOR

T47 EDGECRAFT ™ DIAMOND FILE™

New! Revolutionary EdgeCraft™ Diamond File™ Set
420 makes steel files obsolete! High-strength engi-
neering polymer holder with powearful magnat holds 3
pasily interchangaable 100% dizmond abrashve pads:
coarse, medium or uitrafine! Fres

748 GET OUT AND STAY DUT

Bet this! Free literature featuring everything you al-
ways wanied to know about the world-class fabric
technologies of W.L. Gore & Associates, ing. Leamn
why waterproaf, breathable Gore-Tex® puterwear is
the ultimate in protection and comfort. And find out
about new Windstopper™ fabric, the totally wind-
proof, extremely breathabile technology that's ideal for
active lifetstyles. Free

749 HOME GARAGE STOPPING SYSTEM
The WALL EYE Block is the ultimate stopping system,
WALL EYE protects you from crashing, bumping or
smashing into your eqguipment or walls. Simply drive
onto the apron and stop at the block. WALL EYE is
made from 100% recycied materiais. Frea

750 DIAGNOSE AUTO ENGINE PROBLEMS AT HOME
i3et back hands-on knowledge of wour car's electronic
engine with high quality, affordable tools from Sun-
pro. Tha Code Scanner safely plugs into the car's
computer to identifty trouble codes. Sensor Tester
Plus troubleshoots faulty sensors and tests ignition
modules. Both have Eng./Span. user manuals, Free

751 INSTANT COMCRETE

Nomix™ PostSet Instant Post Hole Concrete takes the
time and mess out of working with all-day satting con-
crefe. This quick-setfing concrélz needs no mixing
and no tools. Brochure sxplaing all. Free

762 ELIMINATE BATHROOM MILDEW

From William Zinsser & Co.. Inc., learn how your
bathreom can remain mildew free for up to 5 years.
Perma-White is a unique, high performance, wates-
based paint designed to withstand humid conditions
and prévent blistering and peeling. Provides a decora-
tive, washable and scrubbable finish in satin or semi-
ploss. Free Bookiat

753 OUTDOOR POWER
Homelite® offers product information on over 100
outdoor power products, from walk mowers 1o blow-

ers, string trimmers, edgers, tillers, chain saws,
pumps, generators, pressure washers and space
heatars. Frae

754 THE COMPLETE GUIDE TD

ROOF WINDOWS AND EKYLIGHTS

Full-color guide faatures complate line of VELUX Roal
Windows, Skylights, Flashing Systems, Sunscreen-
ing Accessorigs and Controls. Includes design ideas
for craating light-filled, spacious Interiors for both
rasidential and commarcial design. Also showcases
new 1983 products Including the new Flat Rool Curb,
full-tunction Electric Venetian Blind and recently intro-
duced naw sizes for design fexibility. Free

755 GLOCK INC.

Hailed by police and sport shooters alike, find out why
the remarkable Glock pistols are setting new stan-
dards for handgun simplicity, reliability, cost effec-
thveness, and safety. Sand for the Glock semi-auto-
matic, safe-action pistols and accassarias catabog and
aleo receive ““The Basic Rules of Firearm Safaty’’
booklet, Free

T56 STAATING YOUR ENGINE

Slick 50 Engine Formula, from Slick 50 Product Cor-
poration, profects car and light truck engines against
wear al start-up. A single application treats metal sur-
faces of moving angine parts directly with super-skip-
pery PTFE. Independent lab tests have shown that
Slick 50 reduces engine wear by up to 50 percant for
50,000 miles. Free Brochurs

757 DO-IT-YOURSELF KITS

Choose from a large Selection of grandfather, wall and
mantel clocks, as well as elegantly styled accent furni-
ture pieces. Kits are made of solid 4" hardwood, pri-
miarity cherry, oak, and black walnut, Buy direct from
the factory and save. Sand for color catalog, Empearor
Clock Company. $1_00

758 SCIENCE RESOURCE CATALDG

Edmund Scientific's 120 page catalog contains over
5,000 produsts for the budding scientist, student and
educator - featuring microscopes, telescopes, waath-
ar instruments, fiber optics, solar equipmént, magni-
fiers, high-tech science toys, plus many items de-
signéd for science Lair projects.

_—q—_—_'-—““““-—_————-"—._—_—.1
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[Pisase sand check or money order marde oul to POPULAR MECHANICS. No stamps, plaasa)

Hohe: Popalar Methenics procettes your reqestia for the sbove isformatios aad foreards theets inquizies to the orgamdmation
making the offer. Ench campamy maila the material dinctly, Your cedss will bo on ity way to you wilhin B0 daye.

Eather
unq_us

The professios
station for peo
about th

[Haven't you atways wanted a weather station? The
[Weather Mondior |1 miakes a stato-of-the-art weather
monitoring system affordabie enough for home tse!

FEATURES INCLUDE:

* |ranle & » Imsnde * fratani Mesiric
Cusicde Temps  Humidity Crrwersions
o \Wind Speed  ® Wind Chill = Chibide Hume
& Diraction ® Alarms & Dew Posni

& Haroemates ® Highs & i Option |
. i ; * Ciplicinal P
* Tirre & [Date o Rainfall Cxypicen |l:t-|':!.-_ .
LEY l! IOWEY:
Ml 7 am. b f I|r|'| L PuIRLNE
J\.ll'.' i 3 Wi gnd VisA
Si-ihiral Walranty ® 3 :r--|-.'|u,_||-|'|

DAviS INSTRUMENTS

J408 Dinhlo Ave,, Hayward, CA BiEE4D

Porviar Mecuasics Buver's GUIDE

Why do more

companies invest
& their money in the

PM Buyer's Guide?

Because PM
(Y produces results.

e

Place your ad in the Popular
Mechanics Buyer's Guide, the
largest mail order section in
the market, and you will reach
a buying audience of over 9
million adults.

For rates and information call:

Barbara Jones
1-800-669-1251
(212) 649-3136

Fax: (212) 586-5562

Porinar Mecnasics Bover's Guins
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CLASSIFIED

| :R l ,S

ENTS

Dorothy Molan, Classified Manager

Rates: $11.00 per word. 10 word minimum.

Bold Face Type—3$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Additional $54.00 per
advertisement. Centered Headlines (5 words or less)}—3$54.00 per line. Our JANUARY issue closes on NOVEMBER 5TH. (On sale date is
DECEMBER 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019. Be sure to indicate classification under

which advertisement is to appear.

Advertisers using a P.0. Box number must furnish complete name and street address for our records. To aveid delay in the publication
of your advertisemant, please send samples and descriptive materials with your request if your advertisement does not state clearly what
is being offered. For additional advertising information call 1-212-648-3167 or FAX: 1-212-586-5562.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

SELF-HELP Books. Free Catalog. Aumon Wigging Books,
P.0. Box 1086MB, Alarnbra. CA $1802-1088

SAVE THOUSANDS! Insiders secrets. Tips on buying af
suctions. §5.00 P.O. Box 3823, Pearland, Texas 77588

HOW TO RELAX-EASY SEVEN DAY GUIDE. 54 85 Aloha
Pregs, P.0O. Box 11962, Lahina, HI S&TE1

OUTLAWS sourcebook of forbedden devicesnowladge.
Wite: #365-X11, Penfield, NY 14526-0365

ARE YOU OVERPAYING YOUR PROPERTY TAXEST Froe
information. (B00) 241-9237, Dapl, DIAFM

“SHARPENERS REPORT™ Monthty Kewslatter. Vakuable
Tipe—Sources—Buy'Sell Used Equigiment, Free Brochur
Skog Company. Dept. PM11, P.0. Box 22550, Minneapolia
MM 55422

“ANARCHIST COONBOOK" Available again! £25, deliv-
emd. Barricade Books, Box 1401-X, Secaucus, MJ 07096

FREE BOOKLETS: Life, Death. Soul, Resurrection, Podlu-
fion Crisis, Hell, Judgmert Day, Restitution Bible
Standard(PM), P.0. Box 67, Chester Springs, PA 18425

FUEL FROM WATER. Energy indapendance wilh hydro-
pen. Amaring iree report Merit Box 684, Louisville, KY
40201

BUY AMERICA MAGAINE - showcase of Amarican
products S&4r. 600 Cantra Sireef, Dapt P. Ashiand, PA
1821

MANUSCRIPTS Waniad. Subsidy publeshar with TO-ysar
radition. Call 1-800-695-6589.

INTERESTED

IN CLASSIFIED ADVERTISINGT
READ POPULAR MECHAMICS Labest Edition of “TIPS QN
HOW TO MAKE MONEY THROUGH CLASSFIED ADVER-
TISWG". This informative 24-Page Bookie! Will Show You
The Dy's And Don'ts of Classifisd Advertising And How You
Can Maks it Wosk For You So Order Today. Only §1.00 Plus
You'll Recehe A £2 00 Coupsn Refumdabis With Your First
Oroer. Sand To: POPULAR MECHANICS CLASSIFIED, Dapr

GG, 250 W S5th Sireel, Mew York, NY 10006

MAGATINES

TREASURE OUEST MAGAZIME - The Joumal of Lost
Treasure, Shipwrecks and Recovery. Salvage, metal deleet-

SAVE 3100°s Using Hinis On Giving InexpensivaExciling
Gifts! 5585 Satistaction Guaranissd Wowza, PO, Box 2664,
Canyon Country, CA S1386

BULLD It, Basutitul & Unique, Spiraling Wood Chnstmas
Tree 3 o6, Disassamble Alter Use Ordar Plans Mow $4.00
MIF Enterprises, 1866 71 Avenue. Vern Baach, FL 12968,

METIMNCTIVE GIFTS. Inexpansive way to be remembared
Catalog. MailMeMonday, 580 DePinsons. Longueuil, Oc
J4G 25

SAVE MOMNEY, SAVE TIME Beautiful Gifts Catalog §1.00,
Retundatde. Transamerican, Depl PM11, 940 Dilswood,
Gnaffield Lake Chio 44054

GIANT wholesale gil catalog. Save 50%+ - 3500 iems
$5.00 [relundable). Georgio Distributing, PO Bax 251, Vestal,
NY 138510851

1904 U5, PATENTS WALL CALENDAR. invantors, sngi-
neers, trivia bulfs! 13 months, 38 pages, patents, history,
memorabilia Send $10.95 postpaid: DewRay Products, Box
2000-PM. Ann Arbor, MI 43106-2000. Info: 1-800-260-3355
axt 5

ing. archasalogy. Covers bath land and sea nr
Ing. Subscription, 5 ssues, $16.00, 160 pages. Sample copy
$4.00. Treasure Quest Magarine, P.0. Box 10030, McLaan,
VA F2102-8000.

HO RISK - HO WOMEN - MO FUN - Braak the cycll
Practical siep-by-step guide. 54.00: AMY Books, 12438
Magnolia Bivd. #184, North Hollywood, CA 91807

PUBLISH YOUR OWN BOOK SUCCESSFULLY. Mark, 118
Lynhursl, Horseheads, NY 14845

LAWH & Snow Equiprment Repairs Anyone Can Do, Even
You, Also, Excallent Advice on How To Handle Shop
Aepairs. Send $7.00 SASE To: Small Engine, PO, Box
12366, Albany, NY 12212

FREE: Money. tima and affort saving fips, ideas and
sources. Send SASE Ouack, 4057 Morth Dvake, Chicago,
llinsis BOB1E.

AFRAID of dying? Forty year ressarch reveals ancient
wigdom aboul il after death. Send 520 for BS page report 1o
Burks Interests, Inc. 14855 SW 108th Ave.. Tigard, OR 97224,

ABBREVIATIONS - NAFTA, VHF, ABS, P8I, Do you know
whal they mean? End embarrassment and be parl of the
conversation. Over 600 common abbreviglicns in pocket
sized bookiet, Sand 58.00 10: Stalla Nova Ressarch, PO, Box
10013, Gueiph, Onviario, Canada N1H §H8

“SMALL ENGINE PARTS™ catalog $1. Smiths. S12W
Spang, Weatharfond, TX TE8E

UMNIGUE HOVELTIES with practical uses. Free catzlogs.
Marietalla & Co., Depl AIC, 111 Plainfisld Ave.. Goose Creek,
BC 29448

GIFTS FOR EVERY OCCASION. & below retail prices.
Bend 5895, lor Git Catalog, i lllinois Gift Wholesalers Inc.,
P.O. Box &34, Lisie, 1. G052

BOLAR ELECTRIC Toys, Lights RV & Home Systams
Unique Gitis Calalog 86 Allermative Solar, Box S90TES.
Temecuis, CA 32589-0788,

CAR KETTLE, iatest in U5, plug in any car. Enjoy haot
beverage ihis winier while drving. Free brochure. Auio
indusiries 1-800-528-8629 P.O. Box 1945 Glendale. CA
81208

RUN Wilheut Gas: Car Wales Engine Drawing-Dedads
§800. Ganeral Powsr. Box 223851 Hollywood. Florida
a0,

$225 DAILY “CHROME PLATING™ Auto Parts, Malosey-
clas, pansive, sasy. (Free) information. Chrome Finlsh,

MEW 1994 LEATHERCRAFT CATALON Largest selection
availabie of genwine leathers, kits, tools, Dooks, supplies.
Fina tooling, utility, garment leathars, swedes, axotics, Balt,
wallgl, moccasin kits and mom! For your Free 116 page
catalog send $2 pstg'hdlg (refunded on first order) to; Tandy
Laather Compary, Depl. PM1193C, P.O. Box 2934, Fort
Worth, TX 76113,

CHILDREN'S Wooden Crealiong Fres Calslog SC
Craafions, 2521 N Stane, Tueson, AZ BET0S

Box 2785 Waldorf. Maryland 20604
BIG MONEY AUTO DETAILING INFO - 4411 Bee Ridge
Road, # 455-E, Sarasols, FL M4Z33

GOVERNMENT SEITED Vehicies from 5100 Fords, Mar-
cades. Corveltes. Chisws Surplus. Buyers Guide (1) B0S-
BE2-B000 Ext. 5-20024.

VAPOR CARBURETOR TRIPLES MPG. Fres information.
HEA. AZEISP Bowling Grean, MO 63334-5350

MOMEY - FREEDOM - CONFIDENCE Complate source for
business. motivational, salf-improvement books. Free cats-
log! Groy Wolt, Box 26104, Kingston, Ond. K7M 4YD

AMERICAMA And Collectibles Completaly [llustrated 500
Paga Gusde To AMERICAN MEMORABILIA §14 95 Includes
Collecting Hinta, History Refersnces, Collectors, Clubs,
Poriodicals, And Mom Dovis-Brown Enterprises. 117
Baimont Plowy, Hempstead, ?_I:-p York 11550

DOES BIBLE REVEAL WHEN WORLD WILL END? Free
Dedadls. Box 23241-PM2, Toledo, Ohio 43523,

ASIAN LOOT. True Story of Iegendary Japanese ireasure
buried in Philippines. §17.50 to: San Francisco Publishers,
Box 5262, South San Francisco, CA 94083,

CAPITALITE on sale of your home. “Staging " can returm
10 temas § invesied| . Realtor. $3.85, EJB. P.O.
Box 4267, Burfington. Vermont 058064257

144 POPULAR MECHANICS

CHRISTMAS GIFT SHOPPING

WHAT HAPPEMNED Day You Were Bom. FRAMEABLE
DOCUMENT. Mame. Date, $4.00. Poas Enterprises. 533
Brooks Awe Claramont, CA 81711

FAMILY Record Bible, Protestant $45 85, Catholic $58.85,
Margarst Davis, 1004 Woodland Church Rd. Youngsvilia,
NC 27588 PH. 91 9/555-5458

GIFTS catalog All parsenalized sslections. Send §1.00 to:
GIFTS UNLIMITED USA, TOKTE Broadway. Suilm 342,
Wastwiood, MJ OTETS

BOOMERANGS .. ML-TECH DESIGMS! Incredibie Fe-
iurma. Amazing Fun. FREE CATALOG. Boomaranghlan,
1E0E-1 M. Jed, Moniron, LA T1201-4232

“PERSOMALITED DUFFLE BAGS" First nama or initials,
FAad of Mavy, 8> 16 $15.95 10220 1895, GAM Banz, Dept 6,
Box 616, Lakeview, OR 57830

DRUG RAID SEIZURES: Buy Dirt Cheapl Cars, Trucks,
Boats, Computers. Seizures, Box 51488-AT. Ontario, GA
S1TE1

NOW YOU CAN RUN a 180 or 160 degree thermostal in
your compuderized wehicles, bumn lower oclanse fusl Send
§19.85 with make, model. angine size to; (The Company),
P.O. Box 932, Wheaton, 1L 601870932

DOUBLE EMGIME LIFE for pennies per oll change. info
pack and sources-$8.95pp. MTE, Box 8578, Scottsdale, AZ
B5252-807T6

HALT car thieves. Build inexpensive device. Free detalls
MIKIM, P.O. Box 4968, Lancaster, CA S15389-4568

GREAT HOLIDAY IDEAS, CARPET, CONVERTIBLE TOPS
& BOOTS, BAA'S, LAMBSWOOL, GEATCOVERS, WEATH-
ERSTRIP, FOREIGN & DOMESTIC 1928-53, PERFORAM-
AMCE. DOD-466-T611.

(Comtinued on next page)




ALUTOMOBLES
(Continued from praceding page)

OUWIET Mew Fast Hovercrafl. Catalog 82 Box 281M,
Cordova, IL 61242

“BULLET™ BUSTER. Electronically shisid your cabbe box
§18.85 + 53 S&H. Elsctroman, (504} 482-3017

TRUMK EXTENDER For Oversized Loads Adjusts Aubo-
matically $8.85 shipping $2.00. Texas Tax 7.25%. Texas
Treasures, 6355 Westheimer, Housion Texas TT057

AUTD HYDROGEN FUEL GENERATOR add hydrogen
from waler to any lusl owners mpor up 1o 25% increass
MPQ easy 1o bulld and nstall for under 350, 1000's n use-
plans rushed $16.50, complets units also svailable,
Mornhwes! Combustion Technology, 11918 SE Division
#2388 Portiand, OR 97264, BO3-TT5-8061.

ANTI-THEFT auto i marking far high profit. New, no mess
or chamicais only 548000 Call Satemark 214-650-0804.

FREE GASOLINE FOREVER! Mew devioe clips OVER fus
line. BUARANTEED, Write: BED M. Balardo, Palm Springs,
CA 92282

HOVERCRAFT plans, 3 to 160hp information, 35 (refund-
abda). Seviec. Box B4E. Monros, WA B8272

PLANS, NEW DESIGN| Segmanied Skirt. integrated Lift
Trust System. information §2.00 - Donald Couture, CP, 28
Cartiervika, Montreal. Canada HéK L4

CB'S, RADIO & HAM EQLEPMENT

SECRET SCANMER FREQUENCIES! FEDERAL AGEN-
CIES, SURVEILLANCE, POLICE, MORE! FREE CATALDG!
CRE, BOX 56, COMMACK, NY 11735

POLICE-FIRE SCANMERS. CB's. MARINE ZWAY. ANTEN-
NAS. HPR, BOX 18224P8, DENVER, CO 80218

CONFUSED?? Nestc) QUALITY catie sguipment ? Kngwl-
odgeanly sxgrienced reEeseniatives and the BEST SER-
WICE arowwil CALL NOW! PREMMER CONCEPTS,
(B0)-8 PREMIER, (BO0) §77-3543

CABLE TV DESCRAMBLERS NOBODY BEATS OUR
PRICE! Duantity Discounts 24 Hour Shipping - All Brands
Call v.C1, 1 -BO0-ETT-0321

SATELLITE AND CABLE DESCRAMBLERS. Large salec-
fion. From §34.85 Free catalog 212-330-8300.

SUPER CABLE TV “TURMN-DN CHIPS™ Proviges Full
Sarvecs Activation FACTORY DIRECTY Scwnlific Allsms.
Lsrrokl Tocom . Zenitn. (CALL WOWT (B00) 233-0570
MASTER COMPOMENTS.

CB MODIRCATIONS! Frequencies. sliders, FM. amplifiars,
books. kits, repairs, hagh-parformance accessorias. Catalog
$2. CBOL, Box 31500M, Phoenix, AT B5046

RADID'S CLOGE OUT MODELS FACTORY REBLILT RA-
MOS SPEAKERS AT LOW LOW PRICE. FOR MORE INFOR-
MATIOM SEMD SELF ADDRESSED STAMPED ENVELOPE
TO: GW, 125 CABOT COURT, HAUPPAUGE, NY 11788

FLADKDS Mew AM-FM Cassafie $30.00 Prepaid Stevao's
813 Bloomingdale Ava. #1758, Brandon, FL 33511

ALTERNATOR Ganerator Rebuilding Book. Dwtails: HY
Technologes, T505 Barkentine, Las Vegas, NV EJ128

ENGINE TREATMENT - COMPLETE OIL CHANGE FOR-
MULA 5 gts $55.00 {shipping included). Dedl Enterprises,
15073 Snapdragon Drive, Fontana, CA 92334

SURVEILLANCE.COUNTERSPY, PROTECTION! Guaran-
tead Lowest Prces! Catalog $5.00. Protector, Box S30294-M,
Salt Lake City, UT BS152 (B01) 447-3823

TINY MATCHBOOK MIGHTVISION VIDEOQCAMERA.
S20011 2 Mide TV Transmitemn!! Utrocovert Sureiiiance!
Catalog, $300 SUPERCIRCUITS, 13550 Fesearch Bk
#8-2 Augtin, TX THTS0

CABLE TV DESCRAMBLERS AND CONVERTERS. CON-
FUSED ON WHO TO CALL FOR THE BEST IN CABLE TV
EQUIPMENT? All Sysiems Guaranbead - Lowest Pnces -
Cuantity Descounts - FREE CATALOG. PERFOAMAMCE
ELECTROMICS INC. 1-B00-B15-1512

CAMPERS & TRAILERSKITS, PLANS

‘BULD YOUR OWM - Travel Trailer - Fifth Whesler -
Matorhome - Camper - Pickup Gover - Plans - Pailems - Kits-
Catalog 51. Glen-L, 9152 PRosecrans, Box 1BDARAVI,
Befifizwesr, CA DOTDE

172 TRAILER PLANS Motorcyels, Utilily Cad, Conatruc-
tion—5trong, Streamlined, Easily Built, Catalog $4.00. (Re-
fundable). Tag-Along, Bax 15107, Salem, OR 97309

BOATS, OUTBOARDS, TRAILERS, &
KITS

SPEED & POWER- Revolubonary Engine 00 Adoitive-
Dramatically Lowsrs Eahaust Emessions- Makes Engirg
Tﬂl‘ﬂ;ﬂmﬁu = lirsi inma offar i LISA - grnazeng instan

= Two Car Treatment - Dsiribuiorships Availabls -
tam—mmw To Oucter - Speed & Power USA, PO
Box 20565, Houston, Texas TTZ25-0565. tel T13-663-0501

BICYCLES, SUPPLIES

BUILD HIGH-END SPEAKERS o 1/3 costof name brands
Plans and calalog 5095 JOS5 6030 Wayssia Bivd,
Minraapolis, MN 55416

BUGGED? PHOMETAPPED?T Fres Calalag Counter-Sur-
weillance Equipment tells you Fast! 1-800-T32-5000

SURVEILLAMNCE - Covert &u-
diadviden, nightvision. Catalog $5.00. PEF, Bax S30024-M,
Morcross, GA 30060

PRECUT BOAT KITS - PLANS - PATTERNS - AMERICA'S
LARGEST SELECTION - 670 - Powserboals - Sailboats -
Trimarans - Dinghies - Housebaats - Hydroplanes - Tunnal:
hulls - Duckboats - Canoes/Strippers - Kayaks - Dones -
NSCOVER no dryrof epoxy boatbuilding - HUGE ILLUS-
TRATED CATALOG $3.00 (Alrmasd §500), Book "Amateur
Boatbwilding . $6.00. - Frea Epoxy FibarglassSupplies Cal-
alog - CLARKCAAFT, 16-6 Agualane. Tonawanda NY 14150

HEW BICYCLE SEAT ELIMINATES DISCOMFORT, GUAR-
ANTEED! FREE INFORMATION 1-800-822-5EAT - GREAT
GIFTI

FREE! “SPACE-AGE™ TELEPHOMNE TRANSMITTER Wilh
Casdog. §10.00, Spymart, P.O. Box 2343-M, Allantic Beach,
NC. 28512

TOPPER BICYCLE ENGINE KITS Molorize Your Bicycle 20
MPH Ower 100 MPG T14 - J75-8270

MOTORCYCLES, MOTORSCOOTERS &
- GO-ARTS

AT POPULAR MECHAMICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAYX N YOUR ADVERTISE-
MENT AT ANY TIME ALL WE MEED {5 A CREDNT CARD TO
CHARGE IT TO. ABK FOR DOROTHY ROLAM. (213) Gb0-
6T, FAX (212) SBE-E562,

GO KARTSE, Minibikes & ATV's. Assambled, Kits, Fars,
Engines. Discount Prices, Large Selection. B8 Page Catatog
§3.00. 216-357-5568. Wan World, Dept C.. 1458 Mantor Ave..
Painagville, Ohio 44077

CONVERTING BUSES TO MOTOR
HOMES

FREE INFORMATION Bill Lowman fowndgar Texas Cusiom
Coach, 35 years experiance. J06M Riverbay. Tampa, Fiorida
23619, B13-EZ1-5296.

AVIATION, HANG GLIDING

BUILD YOUR OWN WOOD ULTRALIGHT AIRPLANE. No
Licensa Neaded. Over 1000 Sold. Kits And Plans. infa 36.00.
Team. 10780 vy Blull Rosd, Bradyville, TH 37026

WARBIRDS, Genaral Aviation, Antigue Airplanes. All On
“WONDERFUL WORLD OF FLYING" The Only Video

Magazines For Pikota & Aviation Enthusiast. 5000 minutes,
§10.35 sach. 1-800-TT2-WWOF,

HOMEBUILT AIRCAAFT — ILLUSTRATED SOURCE-
BOOK: 200 pages. Kits and Plans for Every Typa Aircraft plus
llll-lrrlw'-.lllnd supplies neaded. §12.85 plus $4.30 SH

to: AERQCRAAFTER, 840 Adams #G(H) Benicia, CA 4510
Wﬂ?ﬂ 1509 B-4 PET VisaMC

COMPUTERS & SOFTWARE

BUILD Or Upgrade Your Chwn 388, 488 O Local Bus. IBM
Compatibile Sysiem, Fres Catalog. PC-Build, 1-800-798-6363

FREE CATALDG-ON-DISK. IBM Compatible ShareWare
ASP Approved Vendor. Busier Soltware 1-800-508-7238

5250 A Day With Your Compuler? Yea REPOAT):
Jay's, 2002 E Fletchar Ave, £A113, Tampa, FL 33612-3767

MARECTORAY 100 + Bowces Of Pubile Domain, FreeWars
And ShareWare Software, including CO-ROM, Graghics
Gamae. Utilities, Adutt, Elc. Sena 52.00 TO: PYPCOMP. P.O
Box 35, Stathwilla, NY 121724355

BUILD YOUR 386/486 COMPUTER! FREE Inlormation &
Software. PCS. 380 Terraine, San Joss, CA 95110 FAX: [408)
S ]

SATELUTE - TV

BOAT PLANS - PATTERNS - KITS - Unsurpassad selection
- T/55 - Hydroplanes - Canoes - Kayaks - Rowingboals -
Duckiboats - Dories - Sailboats - Houseboats - Qulcksimple
Sktchengiue. Tremendous savings! 168-page
BOOK - 54.00. includes Fres “Boalbudding Supplies” cats-
g "Epoxy Manual® 52 GLEN-L, 5152 Aosecrans. Box
1804/PM3, Baltlower, CA 90706, 310630-6258.

EVINRUDE - MERCURY - FORCE — MEW 1992 Bargasns -
Top Brands ., il sizes $2.00 handling ... Scon
McCulloch parta Electra Marine, 810 Merrick Foad,
Lynbroak, Mew York 11563 INFLATABLES.

WOOD - strip canoe full size plan for the fin time buikder
5800, camp reflacior oven 34 00 Aemember Amesica, Box
2T, Cadilae. MI 43601

BOAT LIFT powered by your woler hose Mo cables,
bearngs. slecthic of dock. | have Built and dnstaliad o 200,
litung ower four tons. Greatest Thing Since The Wheel
Pians, Pictures $21.000 “Lifs™, P.O. Box 4733, Princeton, FL
3042

SPORTING GOODS AND EQLEPMENT

BE Seer—Be Sale. Mighttime safety device for active
poople. Nelson Products, Co., P.D. Box 846567, Pembroke
PFines, FL 33084

GUNS, DECOYS, HUNTING

SUPER LOW PRICES. FREE U.S-INTERNATIONAL CAT-
ALDG. SATMAN B00-472-B526

FREE DETAILS! Satellite systems. upgrades, program-
ming. ORBITEK, Box 264 Bohamia. MNew York 11716-0264.
1-B00-565-4T20. 1-516-585-1282

FREE Catalog - Lowest prces world wide. SKYVISION,
1022 Frontier, Fergus Falls, MN 58537, 1-800-334-5455.

BEEMAN ADULT AIRGUNSE Word's mos! accurale and
meos! powerful. regular production akrguns. Calibers: 17T,
20, 72, 25! Largest IUS. sales Unaqualled Ingger sction,
durability, ownarship pride, guahty Also: posvied, hollow
point, exira heavy, hi-elocity, and maich peliels, Request
Free Cetalog C13. Add §3.00 for last mml. Beaman Precision
Airguns, 5454-C13 Argosy Dr., Huntingion Baach, CA 92649,
{714) 830-4800 (24 hours]

HEW Hydro-ROCKET? Air purmnp Unreguired! Cheap.
Easy-buitt, Hiflyer, Plans $5.98, wikit 52398, Hand-crafied
fibghi-ready $39.05 TECKDR, P.O. Box 50086, Albany, GA
TS

EXPERIENCE MOW! Unlimited poassbilities of designing
your own high-fiying hot air balesn frem house-hald Hems.
Plans-58.95 Ki-§19.85 Send CHMOD to: CAC Products.
P.0.B. T53, Siokas Rd., Madford, ML) 08055

MRBOATS, Howercrafl, Alrdrives, Propesiens. Hulla, En-
gines Plans. Accessories. Catalog $5.00. Arrowpeop, Box
B10M, Maskor, DK 74855

UFOrs
SECRETS of UFO propuksion axplained in video by axpart

525 Frea UFD video catalog. ARC, 11012 Ventura Bivd,
#1344, Studio City, CA 91604,

DEALERSHIP information §11, Kits, VW Plans. Neotaric.
Terre-Hauls, Indiana, 4TB07T-2354. (B12) 234-17200

CABLE TV EQLAPMENT

ENGINES, MOTORS

SECRET CABLE DESCRAMBLERS! Build your own De-
serambler for LESS than §1200 in SEVEN EASY STEPS!
RADED BHACK Parss List and FREE Doscramoling Mathads
that CGast Mathing To Try, Inchuded Send S10.00 1o
Inlormation Factory. Depl. 2. P.O. Box 1790, Baylown, TX
TSz

CABLE Tes! Chipa. Puts cable box inbo full service mode!
£29.95 o 555.55, 1-800-452-T080, (310) 9020841,

ENGIMES - Brigga, Monler, Others - HUGE DISCOUNTS!
Catalog 52, Engine Mart. 2642 Newifound, Maeemii ksland. FL
32052

THE Ultimale Small Engine Ropair Video. Gaared To The
Da-R-Yourssll Marke! Send 52995 To: 820 East 1750 North,
Ogden, UT B4d14. Attn: Dave.

TOOLS FOR SALE

CABLE CONVERTERS. ACCESSORIES BELOW WHOLE-
BALE! immediate delvery from glant stack! COD anders
only. 1-B00-865-1749

BOLTS, SCAEWS, TOOLS, WHOLESALE, DIRECT. Guar-
anieed Catalog 12 00 (Relundable). Camelot, Dapt. 44, Box
65, Bristol, Wisconain 53104

“CABLE T.V. CONVERTERS" Jarrold®, Zenith, Pioneer,
Dak. Scientific Atlanta, And Many More. 12 Years Experi-
ence gives Us The ADVANTAGE. VISAMC, AMEX. COD.
Advanlage Electronics, Inc. 1-800-882-3918, 1125 Riversood
D, Burngville, MM 55337

PREVENT DESCRAMBLER DAMAGE DON'T BITE THE

BULLET! Snooper Stopper Data Blocker $34.55 Video
Connactiona 1-800-325-9428

MACHINERY, TOOLS & SUPPLIES

FOUMDRY SETS Supplies, Brochure §1.00 Pyramid
Products. HO.C-1 P.O. Box 21, Niland, CA 82257, (619) 354
4205

{Continusd on nex! page)
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MACHINERY, TOOLS & SUPPLIES

LUMBERJACK chain saw sawmills - power-lesd. Bro-
chure $2.00. Brown Engineering, Box 40, Wes! Paini, CA
95255

LATHES - INDUSTRIAL'HOBEY FROM 5390.00, METALS,
SUPPLIES, CATALDG £2.00. CAMPBELL TOOLS CO,, 2100-
D SELMA RO, SPRINGFIELD, CHI0 45508, 1-513-222-0562.

& METAL Cutting Lathe §125 40 Talg. 12418 Nightingale,
Chandler, AZ 85246

LATHES. Unsmat PC. Sharding, Compact 5. Catalog $1.00.
Biue Ridge. Box 536-V. Hurricane, WV 25526, 1-B00-872-
BEOD.

HEAT your homa with oil? BLASH your billa a3 much as
B!l GUARANTEED. AUISH §514.85+5150 SH to: ARC
Entesprises, 275 AL 10 East, Sulte 220-2408, Succasunng,
W OTaTE.

BACKYARD ROLLERCOASTER - Easy To Buld, Rides
Two. Prolessional Plans $1295 Powsrs, 4365 Morthiake,

MEED HELP Figuritig the Cosl of yout 77
Cull e ol 23 2-640-3 167 orsend Us & FAX 21 ;

Palm Baach Garden, FL X3418 we'll FAN Back with a Price Quois. "
FOR THE HOME ARTS, CRAFTS, SUPPLIES
TOASTER DMN—LIGHTS OUT? "GETTING Started in Stained Glass.” §1.00 Whitiemdne,

SOLVE Power Problerns. Mo Rewinng. WATTSWATT
Salely Operates Multiple Appliances. Toll-Froe Information
1-800-803-4438, Operalor #2. Breakthrough Marketing

SAVE Elactricity. Prolong the Lite ol your Retngaraior
Keop lis Condenser Clean, Factory Condenser Cleaning
Brush, Instructions $1085 5250 SM MB.G. Bnans
Appliance, 703 Georgia Hwy . Frankiin, NG 28734

HOUSE PLANS

ECONOMICAL HOUSE PLANS for low cost homaes. Cata-
log E1.50 Economical House Plans, 1223 Lawmence Ave.,
Eddystone, P 18022-1453

SOLAR & ALTERNATE ENERGY

WINDSOLAR Electric Sysiema. Eleciric Tractors COM-
POSTING TOILETS, Propans Relngeraion. Solar Cookers.
Grain Milks. Efficiant Lights. Catakog $4. Kansas Windpower,
A1 PN, Holton, KS BEA3S

NEW! BUILD AMATING LIDWND PISTON ENGINE from
pepe fittings. Easy plans, Free information. ABCO. Box 308
M11, Baminary, MS 30479

FREE EMNERGY! Fupi-loss motors and ganerators. HAR,
ZREPM, Biowling Grean, MO 83334-8050

SOLAR COLLECTORS YOU COMNSTRUCT. Send Stamp
10805-PMV Hayvenhurst. Granada Hills, CA 51344

BULD YOUR DWHN HOME! We'll anwwer your queshons
NI-BAT-2306 £2.00'min, VMG

INCREASE THE VALUE OF YOUR HOME! {Guaranteed)
£2. Drye Enterprses, Box 2787, Athens. Ga 30612-0787

TILT SASH BALAMCES modemize your old windows.
Easy installation. Economical. Marflex Corp.. 7858P Grand
Ave,, Elmwood Park, IL 60635 7084534043

FIBERGLASS

FREE Haat From Tires. indo: SASE J Towne. Box 341,
Ephraim, Utah 84627

FREE Solar Design Catalog, Aecycled Liquid Collectons
4x@ §175.00 - Racycled Photovoltakcs 53.00/watt. VisaMGC
Discovar. AAA Solar B00-245-0311

HOW TO BUILD SOLAR ROOM HEATERS, $5 00, Eldridga
Enterprises. POB 118067, Todedo, Ohso 43611

MAKE WOODEN TOYS! Whirligigs! Door Harps! Dalk
hoases! Banks! Music Boses! Dosens of fun Wooden Toys
frarm cur easy 1o use plirs. parts s kit Al Ekill Levelyl
Catalog $1.00, Cherry Tres Toys, Box 383-310. Bebmond, 08
43718, Phone Frea (B00) BAS-A363, Exi. 310

WOOD, WOODWORKING

MNOSAUR SCROLL PATTERNS 30+ full-size 38 JAR,
P.O. Box TT8. Jericho, NY. 11753

PLANS, BLUEPTHINTS, PROJUECTS

FIBERGLASS| D6y with MOLDING VIDED 534 55 BASICS
VIDEQ 52455 or both for 54598 plus $4.50 54K FREE
CATALDG, technical assistance. Since 1957, Fibre Glast
Developments, B00-821-3283

PLASTICS

RUBBER, plasiic compounds, lechnigues, sources. Fres
indormation: Casicrafter. Box 16586 (A11), Memphis, TH
ZAMBE-0586

CASTOLITE Liguid Plastica. Crystal clesr. colors For
casting, embeddeng, coabng, lkberglassing. repairing and
reproducing with our Mokd Making Supplies. Catalog $2.00.
CASTOLITE, Depl. SOFPM. 4815 Dean, Woodsiock, IL
6008,

Box 20857, Hanover, Mass. 02339

CLOCK WORKS, beading supplies, rockhound supplies,
balt buckles, cut stones. Wholssale catalog §1.00. Eloxibe,
Box 728, Wheatland, Wyoming B2201.

WELCOME TO CLOCKMAKING! FREE SHIPPING. FREE
CATALOG. 3 guarte clock movements with hands & hard-
ware—aonly $9.95) Ovdar #7119 [V shalt length), #7102
{147, £71183 (34, Send payment: KLOCKIT, Dept. PM113,
PO Box 542, Lake Geneva, Wi S347-0081. Amarica's
Leader in Clockmaking Supplies. 1-B00-556-2548

MINE-Ouanz Clock Movements &8 Low 08 §1.75) Posters,
epoxy, wiodeos., Kits - over 2000 items! Color wholesale
catalog £3.00 (credied). Steebar, P.0. Box 483-P, Andover,
MJ 078210463

WHOLESALE Quarz clock movemnents as low aa §1.75!
Catalog §1,00 CNT-M, 147 Bullock Aoad, Faswarth, MS
I4E3

MOODELS, MODELS SLIPPLIES

"FASCIMATING LIVE STEAM MODELS™! Compleis
“WILESCO & MAMOD" line. KITS OR ASSEMBLED. Crver
100 - Traina, Tractors, Marine, Cars, Trucks, Siationary
Enpgines and Accessories. Fars, Stunning lerge coloned
celalog 5695 mefundable. Video 3995, Large Discounts.
YESTERYEAR TOYS & BOOKS INC., Dept PM, Box 537,
Alpzandna Bay, NY 13807. Phona: (613) 4T5-1TT1

STEAM ENGINE KITS power modets &l savings 1o you!
Sand $2.00 for catatog. PM Aesearch. inc. Dept. 7, 4110 Miles
Hill Road, Walisville, NY 14885

VENTRILOOLESM

VEMTRILOGUIST Supplies, Instruction. Iniarmation
FREE! Durmemy Catatog 52.00. Maher, Box 420-PAL Littleton,
Colorado B0NED.

FREE! Worid's Leading Moveity Catalog 1600 Jokes,
Tricks, Science, Sports, Hobbies Johnson-Smith, F401,
Bradenton, FL 34206-5500

DO IT YOURSELF

FIREPLACE & Woodstave VIDED, How io clesn, maintain,
Gperale salety & more. 510,96, Dave's Chimney Sweep, Box
AZT4, 5. Colby, WA 98384, 206-855-2023

GENUINE JURASSIC DINOSAUR BONE FOSSIL! Fesci-
nating rara gt or kids, colleciors! Over two ounces. Limited
supply. GUARANTEED, Ondy 57.95 + $2.00 s'h. PMSE, 1500
P.C.H #E Saal Beach, CA 870,

RECYCLE plastic grocary bags by makmng a wooden trash
bag holdar! Plans §3 Ohio residents add ™. sales tax
CISC0 ENTERPRISES, Dapt. PM, Bax 347300, Parma, Dhio
441 34-7300.

POATABLE PICNIC TABLE from ane sheet of phywood
Ideal for picnica, carmping, the basch, or small patios. For
Informatian on table and plans wiie: DAE Publishing. P.O
Box 1387, Ewa Beach, HI BET06-a387

USED Warm Water Heal Exchanger Information LSASE.
Rintret, 26 Granite 51, Wesl Warwick, AL 02853

BUILD A COD rack. Holds 200 CDs. Plans $5.00. POETIC
DESIGNS, 4320 196th S5W, #*BN45 Lynnwood, Wil S8035
WA residents add B.2% sales tax

BUILD GREEMHOUSE, S5PA EMCLOSURE For Undar
§700, Compiete Detaits, Plans, Send 8898 Box 1057,
Mesconsat, NY 11787

LOG SPLITTER Complete Plans, instructions & Parts Lisd
$15.00; Sphtter, Box 55740, Haryward, CA 04545

COMBAT Flying insacis Maiurally. Build A Bsi Barn. For
Drawings And Instructions Send $5.00 To Siella Nova
Research, P.0. Box 10013, Gueiph, Ontario, Canada M1H
BHE

50 CAMCORDER (still). information §1.00. PAN, Box 62,
Walnut, CA 91780

MODERN ARROWHEAD Making Information $7.00
Commansg, Box 5012-M, Contral Point, OR §T502 (S00) 854-
1851,

UPHOLSTERY TAAIMING VIDEOS. Fres Brochure. VUE,
Box 128PM, Ei Verano, GA 95433,

BELT BUCKLES for coins. stones, jewelry mountings. cut
slones, clock works. Wholssale catalog $1.00 Eloxite, Box
T2, Whaatland, Wyoming &2201

WRITE & SELL “HOW TO BOOKS" Make Maoney Wilh Any
Subject| Complets Nlustrated Money making course. FREE
INFORMATION, BOOKS, 522 Myrtie, Arlington, Texas TEINE

UNUSUAL PINEAPPLE PROJECT! Grow One In Pol. Easy
Insfructions, §3 SASE. Bily Walker, Box 403, Pahoa. Hawait
]

TELEPHOME PROBLEMS? NMEED ADDITIOMAL PHOME
JACKST Do-ityoursalt, it's sasy, safe & legal Get ihe facts
SASE Brookissal, P.OE 231, Mantone, CA 82350

ANTIOLES, RELICS, ETC.

FREE Lis! o Serious Collechors. 300,000 indian Arilacts
Spaars, Pots. 50,000 Minerals And Fossila. Caddo Trading.
Box 663, Murfreesboro, Arkansas 71858

OLD U5 stamps on approval. Sherman, Box 15355E,
Phdadeiphin, PA 18111

FREE sampis plus cafalog Jefienea, 3480 Middlebei
West Bipomfistd, MI 48323

50 DMFFERENT 04d U.5. batweeon 1861 and 1939 §1.00. Ed
Rowsh, Box 3734, Mansfield, Ohio 44907,

ISRAEL 15 Ditferant 10¢ Approvals. Sam Chazen, Box 658,
Deiray Baach, Fiorda 33447

"PENNY Stamp Approvals,” Regardiess Catalog Kioster,
4164 53nd 5t San Diego, CA 82105

PROFESSIOMAL PEST CONTROL SUPPLIES For Home
Or Businass, Easy To Use Complets instructions. 1-B00-800-
5854,

BUILD your own 35mm Camara. 529.95+ 5255 Postage
and Hendling. CIMA, 97 Lowel|l Rd., Concord, WA 01742,

TOTALLY Unigue Hammar - Build and sefl in your anea.
Complsie Prolessional Plans. Rush §11.95 HRA, P.O. Box
16174, Portand, OR 87233

BUILD Your Own. Small Engine Cylindar Honing Machine;
Log Splittar Or Trailer Tongue Loader. Send &8 For Esch: Ed
Deere, ATY, Box 18M, Simsboro. LA, T1275

AIR TO AR DOUBLE FAN HEAT EXCHAMNGER SYSTEM
Romoves dempness, mildew odors from basamant or crawl
space. For plans Send $10.00 1o: US. Trade & Informatsen.
P.0. Box 580, Mouniainhome, PA. 16342

AUDKD SECURITY SYSTEM Corvert your stereo 1o home
secunty system, Hear everything D!I-thpl-lﬂln'tlﬂh
support onky $14.95 Weidknechl, Box 335, Newberry
Springs, Ca 82365
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BOTTLE Cutting. Frea Brochure, Enjoyabla. Crafts, Box
0, Catarnct, Wi 54820

AUTO REPAIR QUIDE with ilusirations $18.95 Larsrus
Studios, 134395 Entrekeen Avenus, San Dsago, CA 82129

VIDED Tape Repair Kit. Makes quick, parmanant mpairs.
Total kit $895 = %240 shipping BINA, Box 9595
Westminster, CA S2683

INSTALL Your Cwn INGROUND POOL For As Low as
518085.00 Cheswick Pools, Aouls 28, Cheswick, PA 15024
412-2T4-5400,

100 WORLDWIDE $1.00 - 1000 - §T.00 - 100 LARGE
TOPICALS §2.00. FREE LISTS. BIG DISCOUNTS
MAS PACKETS) LIMITED, 510 TEVEBAUGH, Fm
PEMNSYLVANIA 15043

10 OLD Mini US Commemoralives, 25¢! Approvals.
Global, Box T429-P6, Olympia, WA 98507,

UQUIDATING Tremendous Old Accumuiation, Bargain
Lists. Free Alxtalo, Maynand, bA 01754

100 - USA Commamorsives §100. WORLDWIDE
APPROVALS, Kenos. 118 SE Whitmore, Port 5t Lucie, FL
34084

PLAYS, SONGS. MANUSCRIPTS

BOMNGS, POEMS NEEDED! Cash Royalty, Recordings
Publishing, RadiaTV Promotions, Broadway WMusic
Productions, Box T438PM, Sarasota, FL 34ITE

SHINGLE RODFING MANUAL — Do It The Fight Way And
Sawva Wlustrased. Infgrmatve. By Loading Roofing Consul-
tant. Sand §14.35 toc Lichy, 204 Allison Aoad, Gitsanin, PA

LEARN o re-upholsier] with videos, Tomlen, P.O, Box
BAM, Mayo, MD 21106, (410) 856-4225.



ACCORDIONS, COMCERTIMNAS, Button boxes, ndw, usad,
mepairs, trades, credit cands. Castighone, Box 405, Warran,
41 45090 Catalogs 313-T55-5050—B00-325-1832

ACCORDION Top Brands, Cordovox. Buy direct Tremen-
dous Discounts. Trades accepied. Free brochure PM,
Accordion-0-Rama inc. 307 Tih Ave.. New York. NY 10001,
Prone 212-675-3089

QUIT SMOKING for good! Booklet fells how. 5395 Gem
Publications, 37 Chatham Courl, Hightstown, MJ 08520

FREELANCE READERS NEEDED! 530.000%ear Income
Potential, Detass: 303-753-3204 Ext. 70, 24 Hra.

“DO0RA KNOB ALARM" Treweling prodection at is bast
§13.95 the Gary Enterprise Co., Bax T10752-PMC. Houston,
Texad 7727107562

PROTECT YOUR BACK-vard Work, Remadeling. Stand-
ing or Deiving for Long Periods. This Onhopedic Back
Support Balt is Specially Designad 19 Allew Full Rangs of
Movement Comfaortably, Small, Medium, Large, X-Lrg
$48.77 Pius 32000 584, WORK THERAPY CLENIC, 3800
Dy Avenuee, Suite 5158, Anchaster, New York 14616-25T7%

BE A SUPERHEROQ. Personal Developmen! Audio-Cas-
sefie. Send $10. Supserhero inc., PO, Box 19773, Chariotie
N.C. 28218

EDUCATION & INSTRUCTIONS

INVESTIGATION CAREER. Quick home siudy. Become &
professscnal (BOO) 272-6680

TERMPAPER assistance. 18,276 pepers available! 306-
page catalog—rush §2.00. Research, 11322 ldaho, # 206MK
Lot Angeles 90025 Tol-Free Motline: 800-251-0322
(California; 310-477-8226)

LOCKSMITHING., Lt wal School of M . Correspon-
gance and Shop Training Box 214652PM, Sacramento, CA
95821

PARALEGAL GRADED CURRICULUM, APPROVED horme
study. Affordable 100 years experance. Free cataiog BOD-
B26-9208 BLACKSTOME SCHOOL OF LAW, PO Box
B71445, Dapt. PM, Dallas, TX 75267

INVENTORS Don't Be Fooled - Call Qur Invesions Club
1-B00-468-1793.

BOASAR & ASSOCIATES provaas PROFESIONAL pat-
ent searches & applications. Aegistersd patent atborney
puarantess CONFIDENTIALITY and SUPERIOR SERWICE.
Located mext to Patent Office. Call 600-225-2862 lor froe
intarmation packed.

INVENTIONS DEVELOPED & MARKETED. Licensad Fro-
feasional Patent Engéneer, LS. Patent Oftice Former Exam-
iner. Manufacturers Represantative. Paimart, Suie T0EPM,
Woohworth Bidg., New York, NY 10374

FREE Information Packet! Professional Patenting and
Markeling Sarnces. New product ideas with pmnmpa or
schematics prelerred; bul not required. Concept Netwo
(800§ B35-2246 Exiension 167

FOR INVENTORS
| PATENT IT ECONOMICALLY! Froo details, Liconsoed since
| 1858, Raner Associgtes. 2008 Fondulas, Rict VA
23229
WORK DIRECTLY WiTH
REGITERED PATENT ATTORNEY

INVENTION ard 148 PAGE BEROCHURE. Ingmduction o indus-
ry. Mamimling Plans. Overseas Prodiciion. Prolotypes. wnc
Fasaarch Readly Sedabls. Ao spacisizing in Copyrighls and
Tademarks -LESS THAN ONE HOUR FLIGHT TIME TO LS
FATENT OFFICE—TOLL FREE FROM LLS. AND CANADA
BOO-36T-TTES or wivie MICHAEL L KROLL Reg: Pasant
Aficerey, LULS, Pstard » 8 TES: 1T Giilwall Lana,
Syousel, New ‘ork 11791, Oulside USA (518) - 387-7TTT -
FAX: (W16~ BRE-TTHT

FREE VIDED External BABS, MSMBA. PHD/LAWAC-
crediled, inancial ald, [BO0) GBB-3542 La Salle Unbersity,
Dept. #6817, Mandévilla, LA T4T0-8000

COLLEGE SCHOLARSHIPS FOUND! GUARANTEED! in-
lormation. The Keigal Group, P.O. Box 1112P, Laominstes,
MA 01453

NOMRESIDENT UNIVERSITY DEGREES. Bacnslors, Mas-
ter's, Doctorate’s. Accredited, maxpensive, fast Credil for
life exparience. Free sixteen page booklel Dr. John Bear,
Costedoat & Bear Book Sales. P.O, Box 826PM, Benicia, CA
S4510, (800} A35-A535

ASSEMBLE: MY 10AC 123899013 19 Frednciabung
Ave., Lakeland, FL 33803

LEARN How To Apply Feed-Back Controd To Help Rebuiid
Amenca. Send Long SASE To: USA, Box 4127, Hialeah, FL
33014-m27

10 WAYS TO BETTER GRADES! Guaranised. Only §2 00,
PAS, X175 Diive Aosd, PR3], Pensacola, FL 32514-8947,

BARTENDER home study oourse
Prolessor, Box 1266 Cromwall, CT. 06416

The Mimology

PATENT AND DEVELOP Your invention. Regisisred Pat-
enl Agenl and Licensed Prolessional Enginess. Send lor
FREE PATENT INFORMATION Every knvenior Should Have.
Richard L. Miller, 12 Parkside Drive. Sulte-M, Dix Hiks, NY
117464870, [514) 4604343

INVENTORS! Can you patent and peofit from your idea?
Call AMERICAM INVENTDRS CORP. for free information,
Serving invendors since 1875 1-800-138-5858.

PROTECT Your Invenhons internationally. Lowest Faas
Through; Fahmy & Co., Paton! Agents. POB 2268, Cairg,
Egypt

INVENT sometning? ES| Inc. has indusiry contacts who
wani new inventions. Frea info . . . 1-000-547-T865

THE Logical Process® . Inwentors, Call for troe advice
Your first Bap & mpartant. Complale patenting and marke-
ing sarvice APSI I Wissh, DC B00-158-0352

PATENT SEARCHES, FREE DETAILS. PATENTRINDERS,
SLNTE 1R5-C, 3220 N STREET, N.W., WASHINGTON, D.C.
20007

ACCUSEARCH Specialires in Thonouwgh, Prompl. inex-
[+ Pawenl Searches. 1-800-830-5400

FULLY APPROVED UNIVERSITY DEGREES! Econamical
home study tor Bachedor's, Masier's, Doctorane, FULLY
APPROVED by Caltornia State Superintandant of Public
Instruction. Prestigious facully counsels for indepandent
siudy and Irhe experence credits (5,000 anrolled students,
400 facully). Free information — Richard Crews MO
(Harvard), Presidenl. Columixa Pacilic University, Dept.
2EBM, 1415 Third 5S¢, San Ralssi. CA 94901, 8002270118
QCHIIUI'I\II BOOE52-555) or 415:458-1650

R

m HELP Figuring the Coat ol your Adwhrtissment 77
Call ps @i 71 2-848-5167 or send us & FAX (212-588-5582) and
wi'll FAX Back with & Price Quote

REGISTERED PATENT ATTORMNEY. DA Hettlasirings
Froa information. 1-800-966-T57T

AVOID “SCAMS” - Free Government reports exposing
Inventicn marketing compantes. 1-800-428-5779

INVENTIONS, deas. few products. Wi submil 18 industry.
all 1-B00-28B-IDEA.

NVENTORS-NEVER SEND IDEAS TO STRANGERS!
L\mm-ﬂ?ﬁ'ﬂm1 REVOLUTIOMARY
PROTECTION MARKETING BETHOD! HONPROFIT ORGA-
MIZATION. FREE m‘l}ﬂl M HOURS: 1:800-B45-

LEARN how to ol yowr invention lor sale or ioense. Fros
booklel oublinés proceOUFes, rovally rEbed, FequIRBMmEnis
Kessier Sales Corporation, C-5-IW-3, Fremont, Omio 43420

$AVE Thousands Link Your idea With Manulsciurers |n
60 Days! Arlzona 6O02-B40-8758, Tewes 214-536-2211

REAL ESTATE

COUNTRY REAL ESTATE CATALOG—Unded Nationai's
NEW catslog features cver 200 pages of the best country real
esiaie bargams across Amancal Wilderness lands & retreats,
farms. ranches, historic homes, waterfront properties &
more. Send §4.55 to: UMITED NATIONAL REAL ESTATE,
4T00-PM Ballsview, Kansas City, MO 64112 Or call 1-800-
#50-1020, VisaMC accapied

GOVERNMENT HOMES from 51 (U repalir]. Delinguent tax
proparty. lons. Your arda (1) BO5-662-8000 Ext
GH-20034 for curresvl repo Gist.

MSTRESS SALE Bujying Fleal Exiabe in The 1990's §10.85
+ £3.00 PAH Per Copy. Moore Publishing, PO. Box 128,
Liverpool. Tedss TT57T

GOVERNMENT LANDS
GOVERNMENT Land now availabls lor clam, Up to 160
screaparsan. Free recorded message: (TO7) 4481887
(4KET)

BUY IT WHOLESALE

BELTS, Buckies, Hat Tacs, Jesmiry, More. Complwte line
fas! sellers. Big Profids Complels dealer sal up. Calor
calpbog §1.00. Anchor, Box 3558-PMRA, North Prowidence, Al
o281

FAMOUS NAME REPLICA WATCHES. Swisa Quakity Be-
low Wholasaks. Brochune. 1-800-553-4334

MAKE Rubber Stamps. Highly Profitable Free dedails.
Stamper, PO8 22806 (GX), Tampa, FL 33622

PRINTING PRESSES, RUBSER STAMP
OUTFITS

BARCO Printers Type Or Aubber Stamp And Foil Stamp-
ing Catabog £2.00 Esch Aefundable. Box 107P. Bensanvilla,
B0106-8011

RUBBER Stamp Makars. Latierpress Prentars Supply Cat-
alng. 5200 Deductible. AcmaStar, 1720 W. Marshiistd
Chacago 622

PRINTING Presses, Type Supplies List $1.00 Turnbsugh
Supply, Mechanicsbung. PA 17055

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

SCHOOLS

HIGH BCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS, INFORMATION FREE. EST. 1897, CALL 1-800-
205-5600 OR WRITE AMERICAN SCHOOL, DEPT, #348 850
E. 58TH 5T., CHICAGOD, IL 60637

LEARN LOCKSMITH TECHNOLOGY. . . . '1! Golden Gale
Echoal Of Lock Technalogy, 3722 San Pablo Ava., Oakland
CA B4508

MACHINE SHOPDESIGN SERVICE. Turn your idaas info
reality. Free Indarmation and Quaotes. COM, 1025 151 Avenus
S5.E., Rochestar, MM 55804 50T-252-5454

FREE IMVENTION PACKAGE Davison & Associates offers

customized development. Patenting. and Licensing. Proven
Aasuiilts: 1-800-577-B362

PRODUCT DESIGH ard PROTOTYPES. Freddy Les
Tal/Fax 407-734-4478

DETECTIVE Homa Study Courge. Free Lapsl Pin, Canifl-
cate, Groat Future. Professional investsgator School, Dept
CP, P.O. Box 41256, Los Angeles, CA 50041

UMEMPLOYED 160 + Hi-Tech Employment Contscts
§6.00 1o D. Cummangs, 188 Donavon R, Candin, MH 03034

INVENTORS: I you have an imantion for saie of licanse
write for froe bockle! explaining hew we can help you
Hesslor Sales Corp., C-5-Fi3, Framant, Ohio 43420

INVENTORS- Frop Advios is Worth The Price You Poy.
Comprefenaive Manull includes: Patent Sesrch, How To
Seil To' Industry, Foirms And Ingtroictions; Sample Patems,
And Mgl More. Sand 520.95 &+ 53,00 58H To: J, Shaalun,
855 Mass. Ay . Cambridge. MA" 0230 AM. 312

EASY Work! Excelien Pay! Assembée Products Al Home.
Toll Froe 1-800-467-5588 Ext, 5038,

RECISTERED PATENT AGENT Tom Covarsions, Hlyra
Aarcspace Enginearing experance, marketing background,
law degree. Cail or write fof fres information, P.O. Box
31526, Palm Beach Gardens, FL 33420 (407) 7446790

ASSEMBLE Our Devices Al Homa. 'Wa Pay up io $500.00
wnu.lp. Frae information: Technix, 4173 bain Stresl. Suite
300, Bridgaport, CT 06508

GUARANTEED Work! Top Pnr." Assemble saxy products
&l home. 1-800-377-6000, ExT030.

FREE halp for invendors! Mo charge for protection forms
and inlarmation kil AHikated inventors Foundalion. 1-800-
525-5085

INVENTORS GUIDE A Must For Deveboping, Marseting.
Licensing Your Invention. B00-745-2708,

HEGHEST CASH for Gold, Jewelry, Gobd Teath, Rings.
Diamonds, Watches, Siver, Platinum. Mail Articles Today,
Free gift with information, Chicage Gold & Precious Metals,
10 South Wabash, Depl 358, Chicago. 80600,

HATIONAL CLOCK REPAIR Prodessional Fepalr Studics,
Madarn, Antique, Free Brochure. 1-800-355-CLOCK,

EXCLUSIVE TALKING WATCHI Fun, Educational, Great
Gitt, High Cuality. Stainkass Backing, Alarm, LCD. Lithium
Battory. GUARANTEED. Rush $2200 to: JAR Enterprises,
1104 Honey, Mew Lenox, Il S0451. Spanish available,
Dealers welcoma

REPLICA Swiss Waiches Best warmanty, prices, quality,
service, guaraniess. (404) 6320608

BURIED TREASURE - Sensitive aquiprmant ailows local-
ing from distance. Brochure ned. Simmons, Bos 10057-MA,
Wilmington, WG 28405

PROFTTABLE OCOLURATIONS

FREE nformation Starter & Allsmaior Rabullding. Box
422, Seyrnour, TH 37865

PLASTERCRAFT Profitable Homa Business 3000
Molds Available. Details. Lynnetie, 82510 Mentpark, Mantbor,
Ohio 44060
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IMPORT-EXPORT oppartunity, profitabls workd-wide, mail
order business from home, withoul capital. We ship plan for
g rigk gxamination. Experience unnacassary. Free Repon.
Mallinger, Depl. HITDC. Woodland Hills, California B1367

5225 DALY “"CHROME PLATING™ Auto Parts, Motorcy-
clas, inaxponsive, aasy. (Free) information: Chroma Plating,
Box 2285, Waldorf, Mandand 20804

LET The Govermnmen! Finance your small business.
Grantaiosns 1o $500,000. Free recorded messags: TOT-S40-
8500, (KZ3)

WORK AT HOME for 125 Companies! Nationwide Derecto-
ry. (T14) S85-20T5 Arytime

$10.000 Lhsing Your Answeding Machine. Amazing Fres
Meszage Feveals Detnila: 014-633-3438

EARN Monay! Buying, Seiling and Collecting ANCIENT
COINS. Free Inlormation. Box 36231, Kansas City, MO B4111

WE'LL Pay You To Type Names And Addressas From
Home. E500.00 Per 1000, Call 1-900-896-1568 (51.49 min 18
¥ra.+) or Write: PASSE - XPM1183, 181 S Lincolmsey, M.
Aurora, IL BO542

MEW! 2000% PROFITS - in Moldmaking/Casting. Free
information. Castcrafier, Box 185868(M11), Memphis, TH
381 B8-0508

START your own Cleaning Business. immadists samings|
Froa Information; Wiean, 14647 Nelson, San Joss CA B5124-
as1a

52,000 DAILY From Your Telephona Answering Machine|
Fva made over §1.000000 using minel (303) 874-2219.
Ascorded Duetadls

MEW! 51,000 WEENLY INSPECTING CARS. Easy! Free
iformation. WTE, 1945 Ridge Rd. East, Box 5274,
Aochestsr, NY 14622

RECYCLE! (AMAZING PROFITS MADE) Reconditioning
Automobile Batteries! (Free) Information! Battery Oubiet,
Box I300PM, Hickory, N.C. 28603-3300.

RECORD VIDEOTAPES ... At Home 85,000 Monthly
Possible. Mo Pormography. Free Deisils. Wrile: CMS Video
Company, Depl. 17, 210 Lorna Squars - #1683, Birmingham,
AL 35218

19804 MONTHLY Buy'sell used car (spare-bme} FREE
Details. Avtonat. 507 Oak Driva, Friendewood, TX Tr548

VIMYL'S whers the money Bl Prolessionally repair,
recolor furniture. Ouick, sasy. Two 520 joba & day earns
you 51000 a month. Homes, cars, offices, restauranis
Start earning i & few deys Delsils frea. VIP, 2007 Mon-
trose, Chicago 60618,

DISTRIBUTE Unique Elsciionss Product. Manufactunr,
Box 28307, Kennath City, FL 23709

BECOME A Homa Imspector. Start Your Own Business.
Approved Homa Siedy. Free Caresr Literature. P.COIL,
Atanta, Gecngla B00-362-7070 Dept. PM1ZT

WEMDING MACHINE INSiDER SECRETS. Fres Mewsielier
Teelts A, Cadl: 1-800-221-6066

FREE report! $438.00 profit from one sheet plywood
Fireographics, Box 1556, Quitman, TX TSTE3

PUT YOUR PRODUCT ON T.¥. Financing Availabe (not
T0C7%) 1 -BO0-B5G-2007

7,148 Products, Direct TAWAN, PHILIPPINES,
HEOMNGN Samples .. Smali lots .. - Freabies! Echo. Box
T38-P113, Shatimar, FL 3257907349,

MAKE homemade "How-lo/oppartunity” booklets. Mine
have marned $438 097 Money nevar sbops. Fres information.
Booklets, 507J Oak Drive, Friendswood, TX TT546

HOMEWORKERS DESPERATELY MEEDED! But don't gat
caught in the homework raud irep! Hundreds of legilimate
companies wand 1o amploy you now! Fres meporl Long
SASE 1o0: Consumer Network, Depl. P2, Box 8138, 51 Paul.
MM 55108.

BE YOUR OWN BOSS REPAIR CRACKED WIND-
BHIELDS. It's gagy. Wil 18ach you how 1o start and nm your
own business. Mesp &l the money you sam. Paienisd
Equipment  FAEE walusble report. Call 1-300-321-2567.
Gias-Weld Systems. Inc., Box 5755-0, Bend. OR 87708

BUMPERSTICKER Printer. Cheap, simpéa. poriable. Fres
details. Bumper, POB 22781 (GC). Tampa, FL 33622

PRAOFTABLE Gold Foll Printer. Personalize business
cards, pencils, matchas. Fres details. Gold, POB 24586 (GC),
Tampa, FL 33833

HYDRAULIC JACK REPAIR MANUAL, CATALDG 510000,

HYDRAULIC PARTS SUPPLY, BOX 4157,
TEXAS TRS20-4157

§1,000 WEEKLY AIR TOOL REPAIRING. Froe Details, Box
534, Wichita Falls, TX 78307

BIG PROFITS! REPAIRING WIMNDSHIELDS and plate
glass. 570,000 yearly, Call 1-800-441-4527 for FREE details.
Glass Technology, Inc., Dept 11P, 44 Turner Dr., Durango,
GO #1301

$10,000 MONTHLY TAKING PHOTOS At Homea! Pholopro,
1811 Crenshaw #2350, Torrance, CA 80501, Recardsd Info:
A0-540-0067

MAKE $25,000 try opening bank account| Amazing Re-
cording reveals detadls: (215] 8729922 Ext. 100

TAKE PICTURES for profit. Camers Ventures, Bax 71,
Lamar, CO E1052

HOME Work Available, Guaranised Easy Mon-
oyl Fros Datails! SASE. Homeworker, Box 520, Denville, NH
naang

$32.00 From Square Fool Plywood. (Huge Demand)
£1.00 {Fefundabls). Woodwin-PM, POB 858, Bridgewater,
Mass. 02324-0850

MAKE gensrous monthly commissions wholesaling ATAT
long-distance. 24-four recording: (312) 275-5455 Ext. 1511;
BNC, 11M. 5350 Norih Broadway, Sulle 132, Chicaga, IL
i

MAKE $15,000 MONTHLY Seling Books By Mail, 500
Tithes, Dropahipped. Onu, Box 74398 (PMB), Los Angeles,
G 90004

1,000% PROFIT in mailordar repasts with resale
tian rights. Free details. PRS, Box 31895, San Francisco, Ca
841310895

§1850.00 Weekly Possible, Mailing Qur Repons. Free
Supplies. IBN Enterprise, Box 711048, Houston, TX TT27T1-
it

$320,000 Yoarly Selling books by mail. Recrulling busk
ress associstes. TPCF, Box 4113, Torranca, Ca 0510
ENJOY AFTERNOONS FREE| $37.000 Year. Happy, Easy

Recessignproo! Homework, Frea Information; PROFCOM,
P.O. Bos 14038, Fremont. Calld, 54538

HOW 1o make money writing pamphieits. Guaranised. Fres
5337 Collega, Sute 735N, Oakland,

datails,
California, 54618
EARN BIG MONEY EXPOSING MAIL ORDER

FRAUDS!
Send loose slamp: Consumer information Sarvices, P.O.
Box 1723-M, Jacksonville, NC 28541,

“BTONE" - Start Your Own Business Step By Step On How
To Make Stone Vermer. Basuty Of Nalural Stone, Send
£39.95 10: Decorative Stone, PO Box 443, Aurora, I 47001-
DaL3

$1,000's MONTHLY with your computar! Easy, fun. Guar-
antead| {Free] information. Compuier, Box 3033-PM,
Narman, 0K T30T0

RECEIVE 534,840 year from your dry cleanar| Free raport
Archar, 1487 West Fifth Ave., 158M, Columbus, Ohio 43212

KITCHEM TABLE INCOME! Proven plan, $8.05 KT
Enterprises, 1125 Was! Basaline Ad., Suite 2-33, Mesa, AT
85210

§100,000 INCOME - 50 START-UP! Your own homebasad
business helping peopls find jobe. Complate, simple instrue-
fin. Band $4.00 nénid Caresrs Linlimited, Dapl. PM-11, 400
Pontiae Avenue, Cranston, A1 02910,

3500 Weeskly Possible For Inlormation Send SASE To: JHE
Merrick, 178 Walnut Hill Road, Bathal, CT 08801,

5000 Monthly, Mailling Bookiets! Fres Detalls:
Lioyc{PM), 14800 Magnolla, #5188, Sherman Oaks, CA
91413-5189

TRAVEL Agancy-Start Your Own $3870.00. No Bond. Fres
Info - BOO-S28-5500, 24 Hrs., Free Computer

BUY WHOLESALE, ressi| for big profits OVER 2500 fasi-
seiling quality procucts. $6.00 for GIANT COLOR CATALOG
relundable with firs! order. MEGADYME, 1842 Lively Ad.
P.0. Box 4626, Maryville, TH 37B00-4626

WORRIED ABOUT YOUR JOBT Making It in these tough
nmes. Free information. SGP, P.O. Box 1000, Corona, CA
b3t}

PLAMO Tuning quickly learmad with home study courses.
[Déploma granied. Amorican Tuning School, 17050 Tekfer
Dm'l.hlurumHlll.Clld B5037.

LEARAN Sewing Machine PRepalring Men, Womean
Lucrative Profitsa Gresslin Comespondence School. Box
5104, Spencer, lows 51301,

MEW! GROW EXPENSIVE PLANTS. SELL FOR 2000%
PROFIT. Free Inforrmation. Growbz, Box  306MI1,
Saminary. M5 30470

MALORDER Books. 1,000% Profit. Selectoo, Box 1140,
Clearsater, FL 34617

$500,00 FROM ONE SACK CEMENT! FREE Ficture Prool.
BRINCO, Box 401092-M, Hesperia, CA 02340

S40.000 OM Vo ACRE] Mew Hydroponics - inéxpengive,
plansant. practicall Fres intormaten. Robin's, Box 681804,
Frankiin, TH J7068-1 804

START A Million Daollar mail erder business. We drop-ship
2855 best selling products. Lowesi balow wholesale prices.
Irumipdiate delivery. Spactacular home business
ty. Frsa Book. SMC, 59401 De Soto Avenue, Dept 20-58,
Chatswarh, CA 91311-4801,

BiG PROFITS IN AUTO SECURITY. NO EXPERIENCE
FREE INFORMATION. 1-800-238-2155

#1 MOMEY Makor Spars Timal Mo salling! Mo invenbory!
Publicly documanted seven weak §15.919 incomal Free
audio cassefie and report reveal everything. Feal Money,
911-PME Bryant Placa, Ojal, CA 83023

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplas
and informafion. Grubbs Glass Paich, P.O. Bow 243,
Monticello, AR T1855. 1-800-243-2211

FREE CATALOG! 33 ways 1o 8arn money &f home. Wrile
Key-Ways, Box 85884-FMB, Portland, OR 97286

ESCOVER easy, new, proven, safe, guaranieed monay
maker, You save Send $10.00 now, Sysiems, P.O. Box
17768, Salem, OR 87306

$1,000°S MONTHLY. Buying and Sadling CarnTrucks as a
Hobby. Easy To Do. Works in svery siate. Send lor How To
Book. RUSH §14.00 to. C5l, BITS HWetz Dr, Suile 101,
Cincinnabi, OH 45242 1-800-T08-3721.

BECOME A LICENSED GUN DEALER. $15.00 to:
‘Weaapons Information Company, P.O. Box 128, LaPorte;, TX
TIsT2

$B0.000 From One Acre! GROW GINSENG. Lse's. Box
BA2TE-PMT, Mew Augusta, Indians 46268

PRIVATE INVESTIGATION TRAINING| BiG INCOME] OWHN

START YOUR OWHN TAX SERVICE for as little as 5195
TAXKET 1-B00-462-9638.

WHOLESALE BARGAIMS, Freenies, Greawmys by Mail
‘Wirils. Wholesale, Box 51488-A, Ontario, GA ﬂﬂ'ﬂl

$12,000 Possible from 100 Square Fest Growing
Gold.” Nichols-887, Box 27788, Mamphis, TN 38127

RECYCLE Gold'Sitver! Easy Home Business. FREE Facts:
Amaeritrends. Box 855254, Leasburg, FL 34TBE

“White:

tead Logitimatn™ home-amployment
tion! Wirite: Association - PA 1163, Alaxandria Bay. New York
136070250

WATER TESTING business from youwr homa, $80.00 mink-
mium iivestment for test kits can Bring $800.00 prafit. Sand
$5.00 [refundabls with first order) for complsts (nformation.
Abingdon Environmantal, Box 113, Northboro, MA 01532

§1.000°'S POSSIBLE, FREE. Stamped arvelops: Prograss.
Bax 83248, Los Angelas, CA 90083

GET RICH! Secral law smashes debts—brings Cash,
Cradit!! Details S0 (coin). WealthkivB, Box 32398, PBG, FL
20

$300.00 PER DAY for MAILING LETTERS! Details S0
{eoin). Moneymakers®. Box 32388 Palm Beach Gardens,
FL 33420

148  POPULAR MECHANICS

MEOH, COURSE WITH FREE VIDEO! NECWICS, BOX
£410, ARLINGTON, VIRGINLA Z2304

MAILORDER Publications. 2000% Profit  Optimal
Rasourcas, Box 684, Concord, NH 03302

W DEaraln.
PubBications, 2531 N Stone, Tucson, AZ B5T0S
EARNINGS Linlimited! Mail Cur Burgiar Alarm Acverise-

SZE.00/POUND PAID For Aluminum Scrap? (YES . . . Free
Report!) Write: Ameriscrap - PM1153, Algxandria Bay, New
York 136070127

BABY BODMERS H You Are Serious About Making Monay
From Homa Rush Envelope Today. JNG
Distribution, PO, Bowx G4, Hoholous, W 074230654

Information Call POPULAR
121 2-543-J16T.
MONEYMAKING OPPORTUNTIES




MONEYMAKING OPPORTUNITIES
e e B P e
CRAPS. Win consmently. QUARANTEED! Fres informa-
lon. Lessnau, 178 Ridgefeld, Winchester, TH 37358

EASY Bysimess Earn 51,000's Weakly Free details. Write
of sand stamped addressed ervelope: Toddco, EIBE
Broadway 51 Box 12038, Merrilfville, IN 48411-2038

B3 Profil Perfume Specialties From Tap Waber. Fres
Detalls. SASE CAJ Enterprises, 710 South Union 5L,
Summarvilla, GA 30747

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU, YOU CAN CALL OR FAX IN YOUR ADVERTISE-

MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO

BUYING Tungsten Carbeda, Moly, Tantalum, Gold, Silver,
Platinum 1-800-321-5814.

PROFITABLE Gold Foll Printer, Personalize business
cards, pancils, malched Free detaila Gold, POB 243088 (GG),
Tampa, FL 33623

EXCELLENT PROFIT. WALKING DINOSAURS. Free infor-
mation. Barmal, 187 Balmoral Street. Wennipeg, Man. R3C
1XT Canada

GET VISA - MASTERCARD regardiass of credil history. No
deposi. Free information. Call anytime. Tall-iree: (B00) TT2-
Bga,

WVISAMASTERCARD, Regardiess Your Credit History!
Hanry, Box 0132-PW, Riviers Beach, Florids 33410-81.32

VISAMASTERCARD. B5% Infmrest Astes| Cali: 1-{BO0)-
7458310 Ext. 852

MAILORDER Millignaire Aeveals Moneymaking Secrefs.
Frea, wmuciting casseiie: Mal Powers, Mo Hoblywood,
Calidomia 51809

ViA, MASTERCARD Gusranteed Approvall Send
Stamped Ervelope To: | B.M, Co., P.Q. Box 658, Dept. WPM,
Mcintyre, GA 31054-0658

UNSECURED Persona! Loans To §50.00000Business
Loans To $800,000,000,00. (301) 368-8278

GROW Hair £ Monihs. New Discovary! Box 10012-C. Makat|
1250, Philippines. Brochure 51.00

HARPIECES Save § Write Parry King, 2730 Octavia 51.
San Francisco, CA 84123

OF INTEREST TO ALL

HOW To Sarvive Hard Times. Survive, Box 822X, Benham,
Texas 75418-0832

FHEE PRIVACY CATALOG. Cash income opporturiies
Sacral loans. Mew identity, Eden, Box B410-PC, Fountain
Valley, CA 62728 1-800-138-8484

NO MORE TANGLED CORDS! Send 53 SASE Cord-Cura,
P.D. 3TH, Edmond, OK T3083

PERSOMAL SECURITY ALARM, Fits In Pursa Or Pockel,
Gives Constant Loud Alarm. It Could Save Your Lide! Aush
§11.85 Too Helen Waldron Enterprises, 104 Emily Lane,
Brandon, Florda 33510

BEAT Speeding Tickels Rush 518.95 Video, USA
Training, 1538 South Clark, Duncanville, TX 75137

OVERCOME IMPOTENCE. Simple Answen To Mens
Most Common Problem. 5585, Mikes Publishing, 16350
Vantura #3218, Encino. CA 57435,

DRUG RAID SEITURES: Buy Dsrt Cheap! Cars, houses.
boats. computers: Seizures. Box 51488-A. Ontario, CAS1TEY

AVOID Contly Legal Fees! Lawyern Secrets Fevealtad!
Fusn $8.95 - Russedl Publicationa, A.D. 1 Box 181 [A-1),
Covingion, PA 16817, Satistaction Guasanieed!

GET FREE CASHI Privale grants. Foundation givaswiys.
Loans. Millions available. Seurces, Box 5528-A, Diamond
Bar, CA 81755

PROTECT NOW AGAINST COMING INFLATION. Aflord-
able strategy-complete inlarmation £5.00: FRS infoSearch,
2500 Woolmarket, Guitpor, MS 38503

NEW VALID CREDNT FILE: FREE INFO: CALL 213-388-
LIRE]

DRASTICALLY bmprove Credit. Erase Bad Credit. Fres
details. Box 151563 De-PM113, Arlington, TX 78015

FREE Catalog of Aetirerment Planning Softwans, Liser
Frisndly Call 1-800-875-7593

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissons. Homa irial. terms. All makes. Wa're the
oldest, baggest, best. Cusiom instrument specialsis. Free
information, 1-800-323-1212 Licyds-PMC

FREE Hearing Aid Catalog. All Models. Huge savings! Mo
saleman will call Rhodes, Dopt. 31K, Brookport, IL 82910,
T-B00-465-3100

HEARING Ajds! Custom made. Al makes and models. 507
- TP off. Iincludes Mew Rechargasble And Solar Insin-
ments Mo Salesman. For Free Calalog Call Hearing
Solutions &1 1-800-T08-8327. Satefaction Guarniesad.

EMERGENCY FirstAxd Home & Traved Kit Rescus Breath-
or, Cyciume Lightstick, Thermameter, lce Pack; Much More,
Send 524,95 + 52,00 8H To: BriteSiar Enterprises, PO Box
148, Miamisburg, Ohio 45343

WATER PROBLEMS? Book describes testing water, un-
derstanding results and salecting a traaiment sySiem you
can install, $20; Aquanan Waier Systems, 32 Wilbur Rd.,
Surry, N.H. 03431

GARDEMNING & LAWN CARE

CLOSEOQUT star clippar edges. 2 h.p. briggs §179 includes
shiphand. Check, M.C. or COD - PM.L, P.O. Box 326.
Tampa, FL 33601

REQPES, COONING, ETC.

10 CANDY recipes from ona. §5.00 + fres bonua. Burdriss,
P.0. Box 585-Pi, Shelburne, Vermon 054832

10 GREAT Racipes To VEG DUT ON Send 5800 To. P.H,
Markating. PO, 74113, Brampion, Ontasio, Canada LEV 1040

BEEF JERKY RECIPE! Send 3300 & SASE To: R
Gonzaaz, 817 Murray Dr. Honolulu, Hi, 56818

SASE. The British Kitchan, P.O. Box 5018, Woodland Park,
CO BDags

MAXINE'S Fina Chrigtrmas Candy Dhnity, Fudge, Million-
aires and more. Send $5 00SASE. P.O Box 604, Zachary, LA
ToTe

BEEF JERKY, Easy Gourmet Recipe 35.00, Bryno's, P.O.
Box 1661, Lakeside, Califomia 52040

GOURMET CHEESECAKE JOHNNY CARSON'S FORMER
CODK £2 50 Terry, BB0 Luakinl, Lahaina, Hi 85761,

THE 12 FAVORITE COOKIES OF CHRISTMAS. 12 family
tavorites for the holidays. All 12 for only 521 Marji's Cooloes.
P.O. Box 357, Delafield, Wi 53018

SUGARFREE DESSERTS- § delicious recipes, 53.00
Aecipes, 4145 Pine Stroet. Salisbury, NC 28147

GREAT ITALIAN PASTA DISHESI! 25 Fabulous Recipes!
Sand 5600 MOW! Pasta, 348 Concord, Ardsiey, NY 10502

WINEMANKING, BEERMAKING, ETC.

BEGINMERS SPECIAL. Froe Catalog and GREAT PRICES.
Call U-BREW 1-B00-845-4441, North Myrile Beach, SC
29582

WINEMAKERS - Boarmakars: Free llustraied Catalog Of
Supplies, Semplex, Box 11476F, Minneapolis. Minnesota
554N

FREE BEERMAKING BOOK-Catalog. Firest Equipment,
ingredients. Fast Servica! 1-800-852-8545.

IMMEDHATE CASH LOANS! Bormow 51 000-575,000. An-
gardigss of credit or income-No Collateral Asguired! SAME
DAY PROCESSING. Call Toll-Freo 1-{B00)-452-8568.

NEED-A-Loan $500-§100,000,00 Bed Credit No Problem
1-B00-441-3012

BIGNATURE Loans Must Hawe Checking Account &
Steady Job. 1-800-445-0680.

BORAOW E100-100.000¢ Fastl Confidential! Glendale,
Box 25079, Plano, TX T5026 - 1-B00-444-6589

BORAOW $500-540,0001 "'Overmight™ on Signature. Kaep
incefinitely| Action, Box 5439-A. Diamond Bar, CA 51765

FEDERAL LOMANS tor small business now avalkable, 1-800-
TIT-632 for frea detadls.

WHOLESALE Contsct Lenses. All Brands. Example: Dis-
posables-$17.00. Bausch & Lomb Softlens-511.00 1-800-
521-3511.

CIGARS, Tobacco. Pipes, Chew. Free Calalog. Erie
Tobacco Co., 1828 Euclid, Cleveland, Ohio 44115

SOENCE & CHEMISTRY

“EXPERIMENTER™ LABORATORY CHEMICALS GLASS-
WARE, Cafalogue 5200 Established 1853, HAGENOW

LABDRATORIES, 1302 ‘Washington, MANTOWOC,
WISCOMSIN 52220
TRAVEL AND RESORTS

B e =i e—
COLLEGE DEGREESB, High School Diplomas. Authentic
king novelty. Free Catalog. Depl. PM-14E. MNationad
Cartificate. 126 13th 51, Brookiyn, NY 11215, [718) T68-6603
[2dHiours) FAX T18-885-3400

FREE! REMAILERS LIST. AGENTS NEEDED. PS, Box
20658, San Antonio, TX TE220

172 PRICE VACATIONS! Las Végas, Mexico, Hawali and
ﬁl- Lige Calipeau, 2084, Fairnaven, Hudson, Quebec JOP
1

INFORMATION. On anything. Ferguson Ressarch
Specialista, B0-15 Woodside, Woodside. New Yaork 11377,

Forwarding. KAP Remails, 611 W
112 5L, New York, NY 10025
CONFIDENTIAL Address Forwarding  Worldwide.
Volcamall. Mailpost, 242106 Pratt, Chicago, B0645. (312) T64-
oo

CHRIST The Uniqua Viskon §3.00. Darrell, Box 10001, 51.
Pato.. Florida 33733

HERBS - Yohimbine Pau o'Acro Others Catalog 51.00
{Rafundabia). "Cne stop center.” Jude Herbs. Box SE3PM.
Huntington Station, NY 11748

HEALTH, VITAMINS

STOP ARTHRITIS PAIN Doclor Recommended Moges
Aajuvenates 24 00, Mo -546.00. ARP, BSS Mohaw, Ukian,
CA 95482

KOREAN MATURAL GINSEMG TEA FREE Sampie, Acu-
puncilure Grip Works By Fingar Pressure 5850 Send
Ginseng House, P.O. Box 4243FM, Garden Grove, CA B2642

WINEMAKERS - BEERMAKERS - Free lllustrated Calalog
- Fasi Servica - Large Selection - Visa/Masiercard - (816) 254-
0242 - Kraus, Box TA50-L Indepandence, Missour 4054

BEER, WINE make your own. Free catalog, quality sup-
plies, excellent fas! sarvice. Beer & Wine Hobiby, 180 New
Boston Stresat, Woburn, Mass 01801, 1-800-523-5423

FREE Catalog Sebastian Brawers, 7710 81 Avenue, Vero
Beach, Florida 32967, 1-800-7T80-5LID5

FREE. Homebrewser's calalog. Brewery, 1300 Ouincey.
Minnaapodis, MN 55413, B00-347-4042.

BEERMAKERS - ‘Winamakers, Free Calslog. Southem
Homebres, 3103 Scenic Road, Tallshasses, FL 32303

Tap CONVERT REFRIGERATOR. Homebrew ar
keg kils. Send SASE I3E. 1810 Joe Lane, Reno, NV 88503

FABULOUS COFFEE LIOUEUR RECIPE Easy io make
$3.00. Farngworth, 38 Johansen Drive, Mariborough, MA
s

HOMEBDREWING STEF BY BTEP 53, MBG; FY1. Bos 274,
Manhatian, 1L 80447

BEGINNING Besrmakers. Malerials, ingredenis, Com-
piste Directiona for Homemade Bear. Send $3.000 NSD
Entarprises, Box BB, Chandber, AZ B5244

BURGLAR ALARMS & HOME
PROTECTION

DESIGN AND INSTALL A PROFESSIOMAL BURGLAR
ALARM in your homa, COMPLETE INSTRUCTIONS. info you
nesd ragardiess who does i Ceniral Stiafion, etc. $14.95
plus S200 p&h To AMERICAM ALARM SERVICES, POB
335572, Northglenn, CO 60233

CARBON MONOXIDE; COLOALESS, DDORLESS, And
DEADLY. Complate ling of Rasssantiol Detectors, Lis1 §1.00
Fourth Worid Inc., Box TS, Somersst, Penna 15501,

SECURITY Systern Decals 8510, Justica Enterprises. P.O.
Box 1253, Brandon, FL 33505
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PREVIEW

COMING NEXT MIONTH

90 Years Of Flight

Celebrate aviation's 90th anniversary by
reliving the milestones in the history of flight.
It’s all here—from the Wright brothers at
Kitty Hawk to the F-22, the most advanced
combat jet in the world.

~ Power Of The Pen

The latest in telecommunications are the first
personal powerful palm-size communicators
that use a pen instead of a keyboard. They
work like your brain and fit in your pocket.

Technology For The Physical
Challen 23 NElcaRy
Science has made giant strides to help
handicapped people live normal lives. Sensory
brain implants help the blind to see, people
with artificial legs can run marathons and
spinal cords can be bridged over damaged
sections. It's all here in this fascinating report.

Import Cars 94

Competition improves the breed, and with
stiff competition from Detroit, imported
cars need to be better than ever. Our full
coverage of the "94 imports includes drive
reports and an analysis of significant
technical developments. Don't miss it.

TV On A Diet

Big-screen television—only 4 in. deep. The
new flat-screen sets are on their way. Here's
the inside story on why they work and how
they perform.

Lots A Lock

Concerned about security? Our feature on
locks is a cornucopia of the latest in protecting
everything from your bicycle to your home.
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Don’t worry, everything’s cool

with the fuel lines.

With STP®" Gas Treatment
everything's also cool with the
fuel injectors and the fuel in-
take system. Why would anyone
use plain old gas line antifreeze,
when STP Gas Treatment does
so much more?

Just add a bottle every time
you fill up to help remove

the water that causes gas line
freeze, to dissolve dirt that
can clog fuel injectors, and to
reduce intake valve deposits.
And then, relax this winter.

No matter how frosty it gets
on the outside, you can be
confident everything’s cool

on the inside.




NEW STANDARD AIRBAG CONVERTIBLE CONSOLE SEAT FREE PREFERRED CARE
F-Series now has a new standard driver’s New available sear lets you go from buckee Covers everything from 24-Hour Roadside
airbag® o supplement your safery belr. seats to o bench dhae holds dhree, Assistance to a free overnight loaner**

Ford F-Series moves furcher ahead with new advanced features.
Burt it wouldn't be the Best-Selling Truck 16 years' running if it
wasn't built Ford Tough. Climb in, and discover what the furure
holds for you.

e e vy o A Cu ety et s e BUILT FORD TOUGH






