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Favorite Jea ns Is this really the interior of a pickup

truck? You bet it is. But you'll only find it in
’ N the 1992 full-size Ford pickup.
You'll fit into it as easily as your favorite
y =/ jeans. Not just because it's so comfortable,
- L else it has to offer.
ey m\-ﬁ"l\\d‘s‘ i
R e “ﬂe‘ eres a
a My /!
L5
7 1neBest
5 The
‘\-"".

but for everything

redesigned instrument

panel that's more functional and user
friendly, a more efficient console and
3 ) easy-to-reach available power controls.

Iit's the only full-size pickup with available
power lumbar seats, and the SuperCab
has the security of three-point outer safety
belts in the available rear bench seat.

And the rugged Ford truck is not only
America's best-built full-size pickup? but
it's been the best-selling pickup for fifteen
straight years.

So what are you waiting for? Isn't it time

you tried one on for size.

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

Full-Size Ford Pickup.
I
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& 1002 Frudt f the Loam, inc.

.unwafngeralong the inside of our new

Comfort *Loom™ Waistband. And you'll find =
it bas a great new touch, It feels soft and —
incredibly smooth on your skin. PR
The reason is, there are thousands of tiny [l """
sofiness fibers that make for a cushion of |
comfort. So no matter bow you move, it'll

never rub you the wrong way.
' the new Comfort-Loom” Wﬁistband. "

= Only from Fruit of the Loom?
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puts more engine power in smaller packages.
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The low tar cigaretie

that’s long on flavor. Mﬂl‘lhﬂl'[l
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.
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EDITOR'S MIG

NOTE s Editor-In-Chief Joe Oldham

® [s it great to be a winner or what? Inonly [,

R Capotosto
the second race of the season, in only the sec- | Steve Toth
ond race of our Dodge Daytona Trans-Am Jeff Williams

race car's life, driver Tommy Archer
unched through to the winner's circle in
troit at the Motor City 100. Brother Bob- |
by finished third after running 1-2 much of
the afterncon. The full story is on page 112 of
this issue, but suffice it to say here that vie-
tory is very, very sweet. . . . It's the fourth
guarter. The New York Giants trail by two

points and there are 2 seconds left on the £ Rich Taylar
| clock. Time out is called. Matt Bahr, the Gi- E Rick Titus
ants’ place-kicker, and holder Jeff Hostetler g W
trot out onto the field. The fans are going g Editor Abe
wild. The E:alr]rm |iILE up. The halju,J is snailpprd‘ 5 é Emhﬂn%
ahr takes a step, his right leg . |  Editor Frank Vi
: ,‘:'-I coiled back. Hostetler eatches the |5 Contributing Editor Stephen A. Booth
L R ball, spins the stitches away from ; _Art Department .
. "?‘ "H":_ ?‘ Bahr and places it down on its ;:“"F (left). B’::"-""'""""'" & G"F"E m‘ﬂﬂ‘r EE:“ CMNHI

st point, all in one deft motion. A
second ticks off the clock. Bahr's right leg is a pendulum as it Sumnne McCreight

swings down and through the ball. ool Pradastion

The final second of the game is gone. Managing Editor/Prod. Deborah Frank

The ball is up and the kick is. . . Art Editor John Bostonian Jr.

Wait a minute. Did you ever wonder l'l‘ﬂﬁﬂtiﬂ" Editor Eﬂh'ﬂ LaSalle

what actually happens when a kick- Amistant N: s

er boots one through the uprights— A Foiobo Yo Wi "ty

or worse yet, misses? It's a lot more Editorial Administration

than a foot meeting an inflated piece A e Bl Bactare A Nova

of pigskin. It's science and physies

ang jectories and timing. Most of """"H";:;' mhd

all, it's interesting reading, especial- ’
Editorial Offices

PM editor Frank Vizard worked with Mate 1Y When Matt Bahr himselfis the sto- 224 West 57 St.,
Bahr—literally—onour fleld goalstory,  Tyteller. Check page 36. . . . We've New York, NY 10019
known a little about the U.S. e it Al i Ko il commiildd
Army's Special Forces since the Vietnam War, : folerrpiinc s rormppsam Sty
But not much. Even less has been officially they must be neeompanied by sdequate postage.
revealed about the Navy SEALs—if it wasn't |
for the Charlie Sheen movie last year, few i
people would even know of their existence,

wither
And, only a handful of people know that there E this cannot be done, you will be prometly notified of the s
are elite special warfare forces in the Air Force 3 date that will begin yoar m with & request for any
and Marines as well. Now, Science/Technol- |5 5 s st mﬁf“!‘mw Fo.
ogy Editor Abe Dane and photographer Brian & with your subseription, plsse write Joan Harrs, Cusomer
Waolff blow the lid off America’s elite comman- E o A BT o ol Dt T dndh. Plaads ek
do forces in what is surely the most compre- : your Ouwliog kbel when vikiog (o e i Teewwing YK
hensive report ever published on this subject. ) o, $15.54 foe one yéar; §8.04 for two years, Canaca and al
We hope you find this month’s eover story, m""'r’:;‘"m"“"* AT S S JUD B0 s Yo
: - ; titude, jumps with Uine: this address e jon orders. & inguiries. POPU-
i tars g 5 e rstng and e P s || IS PR R
great stock car driver, hangs up his helmet af- o h ot i o ok o e Som e
ter this season. Our tribute begins on page 48. Till next time. TR L NSRS SR Wbic ot e ST ol el Pt
o enaet sopy tir POPULAR MECHAMICA, Mad
@ Service, P00, Box T4, Hed Oak, LA 515800084
AS A BERVICE T0 READERS, Popuisr Mechanics
puislishes newsworthy products, techniques and sclentific
Oldham g e e e e B
Fopular M - CHNTGL RASUmE e for -
‘ il e = o
froae irfarmmatsm i thia magnz:
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34" —that's how tall Rheem’s” new Criterion” stands, making it one of the smallest residential gas furnaces ever
made. All of which means it will fit into the tiniest of spaces, leaving room for air cleaners and humidifiers.

But what you can't see is just as important.

Comfort, for one. For such a small furnace, the new Criterion packs a lot of heating power: capacities from 50,000 to
150,000 Btu. And it delivers this heat to your whole home quietly and efficiently.

Economy, for another. The new Criterion is fueled by clean natural gas, one of the most economical ways to heat your
home. The most dependable, too.

Reliability, for a third. This furnace has a unique patented heat exchanger design. We're Qﬁé‘!& g .
so sure of its performance, we back every model with a 20 year limited heat exchanger ﬁ
warranty. Find out more by calling 1-800-548-RHEEM. ,q,i.'i:- AIR OF QUA

& RGN Clean natural gas. America’s best energy value.




Let us be the first to
welcome you home.

Let Owverhead Door Corporation be the first to welcome vou home with
innovative ideas and the best value in convenience and security.

Our new Access Control System incorporates a variety of functions into
one fully integrated system. With just the wuch of a button on any of our
remote controls or our wall-mounted Digiral Access Conerol, vou have the
comvenience of an automatic garage door opener, plus the
added security of instantly turning on your vard,
patio and interior lights. One sysiem, one
installation . . one bright {dea. ———

Overhead Door Corporation and our nation-
wide network of local distributors, who share
our Overhead Door name and our commit-
ment to excellence, have provided families
with professional service and the highest qual-
ity in garage doors and openers for over scv-
enty years. And remember, all of our doors and
openers are made in America, so look o the
industry leader for the automatic garage door
opener with the added value.

the &ryﬁ'rzkmf dence 1927

Lowok for the famoars Overhead Door banner
in your Yellow Pages or call for the
Unverhead Door distributor nearest you

1-800-543-2269
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The Only Choice in Wide-Band Detection!

ESCORT: road & Track calls us “the industry
leader in radar detector technology.” And with good
reason. We've been ai the forefront of detector technol-
ogy for more than fourteen years. And our latest? The
new Passport 3300 WideBand.
Why You Need Wide-Band
Unlike ordinary three-band detectors, wide-band
detects every type of traffic radar used today. X, K, Ka
(Including Stalker and Photo Radar) = nothing can
hide from Passport 3200 WideBand.
Beware of Other Brands
Al wide-band detectors are not created equal.
Soeme actually “miss” part of the broadeast signal at
specific frequencies — like & radio that can't pick up
every station. But Passport 3200 WideBand doesn't
mmiss & thing. If radar is there, you'll know it instantly,

Advanced Technology
Why is Passport 3200 WideBand so much better?
Because only Passport 3200 WideBand has OmniSweep
Detection technology. By sweeping the complete radar
spectrum, Passport 3200 WideBand receives every
signal broadeast throughout the entire Ka range — not
just a few selected fixed frequencies like some brands.

ALSO AVAILABLE:

Passport 3100 WideBand...only $179!

And Passport 3200 WideBand's Sliding Window DFT
technology gives the most consistent interpretation of
wide-band radar signals available - which means
your'll pick up radar each time, every time.
Full-Featured Protection
Passport 3200 WideBand is packed with features
you shotkdn 't be without:
* Three-way alert system provides immediate warning
= Superior anti-falsing circuitry
* [im switch allows discreet night use
= LED meter displays radar signal strength
* Visual indicators alert you bo short-range K and Ka
radar use
* Mute button silences radar alert tone
* Band selector switch maximizes perfformance
* Includes windshield, visor and dash mounts and
straight and colled cords and a carrying case
We Guarantee Your Satisfaction
Try it for 30 days. If you're not absolutely de-
lighted with Passport 3200 WideBand, send it back
within 30 days for a refund. You just can't lose,
Call wday to onder Passport 3200 WideBand: wide-
band detection at its best. Available July |.

To order, call toll-free 7 days a week:
1-800-433-3487

Fax: |-513-247-4520 Costomer Service: |-800-545- 1608
Passport” 3200 WideBand $199

Al $4.95 lor shipping Ohdo residents add 6% sale 11

For discounts, full product support and more,
ssk about our ExcortFlus Clubl®

ESCORT
b Department 406892
5200 Fields-Ertel Road
Cincinnatf, Ohio 45249

ESCORT.

The Innovative Edge™

Lol ]

ESCORT products are deslgned and mamufscoured in the 154




Earth Mr.wer

Bravo! Your article on the
Humvee brought back fond
memories of my days of
slushing around in waist-
high mud at Fort Campbell,
Kentucky. We worked real
hard while on field exer-
cises, but the Humvee
made it seem like play time.
JASON CURRY

MEMFHIS, TN

The Civilian Hummer arti-
cle brought a big smile to
my face when [ read of a
0-to-60 time that was three
full seconds longer than [
get in my loathed Toyota
Land Cruiser, which is con-
sidered to be an agricultur-
al imple:?ent rather than a
sport/utility.
And to think of 16 in. of
ground elearance!
DAN MORTON
RALEIGH, NC

The new Hummer may be
the military’'s Jeep rep

ment, but Willys-Overland
Motors, Ine., was not
“more or less responsible”
for the design of the origi-
nal Jeep, as stated in your
article. In U.S. govern-
ment hearings from 1543 to
1948, the Federal Trade
Commission found that the
American Bantam Car Co.
of Butler, Pennsylvania,

Letters are subject toediting for
length, style and formad.

LETTERS

ereated and developed the
Jeep. The first Willys-
Overland design was re-
Jected by the Army because
it was overweight. The
FTC ordered that Willys-
Overland “cease and de-
sist” from presenting itself
as the creator and designer
ofthe Jeep.
MICHAEL SALEMI
LIVONIA, MI

The Humvee is far more
than just a Jeep replace-
ment. Despite its defects,
the Humvee is the most
advanced and, likely, the
most mobile light 4x4
around. The M151 Jeep had
severe problems in engine
power, load capacity and
stability. It had a nasty
habit of rolling over if driv-
en around a corner too fast,
thanks to its swing-arm
rear suspension. AM Gen-
eral should have commer-
cialized the Hummer a long
time ago.
ERIAN P. DUMAS
EASTON, CT

Treasured Chest
I built this reproduoction of

chest from the shop project
plans you published in De-
cember. Although you
mentioned substitutin
other t.ygeu of lumber,
choge cherry wood to
achieve that same classic,
traditional look.
HARRY E. WAECKER
TOWNSEND, DE

om

nmﬂgrﬂl
Your recent comparison
test of 14 4-door family se-
dans did not fairly evaluate
the Dodge Spirit/Plymouth
Acclaim relative to its com-
petitors. The Spirit/Ae-
claim is not only an out-
standing value with
excellent engineering, it
has the most spacious inte-
rior in its class. Your com-
ment that the “rear-seat
legroom is a little tight”
confliets with your own
data table showing the
Spirit/Acclaim rear-seat
legroom at 38.3 in., as best
ofthe 14 models tested. The
table also lists rear hiproom
at 35 in. instead of its actual

ublizshed value of 52 in.

ou mention “modest”™

an American Chippendale

trunk space with high lift-

Reader Harry \Waecker bullt this dassic, reproducthon chermy chest.

over for the Spirit/Acclaim
while commending the
Honda Aecord for ! ]eng
of room” in the wi
“low liftover.” Our data in-
dicates that the Spirit/Ac-
claim at 14.4 cu. ft. has the
same trunk volume as the
Honda Accord, while our
liftoveris 1.7 in. lower than
the Accord.
J.E. THOMPS0ON
EXECUTIVE ENGINEER
CHRYSLER CORP.

I find all the emphasis on
larger, more powerful cars
to be very disconcerting.
For instance, the rede-
signed Toyota Camry fea-
tured in your com rln-:m
test is heavier and

efficient than its pmdma—
sor. Yet, it's assumed to be
a better car because it's
more luxurious.

Whao defines “better?”
People forget that petro-
leum is a finite resource and
the price of gasoline—upon
which car-design trends are
apparently based—is just a
temporary economic condi-
tion,

ALEX CAMERON
SACRAMENTO, CA

People define “better.” The
new Camry is selling at

|| double the rate of the previ-
" ous model.

—Ed.

Your comparison tests are
always very interesting,
but as the electronics sys-
tems in these cars become

| more complex, the less

valuable these cars are to
more than 3 million poten-
tial buyers. My new 1982
Toyota Camry LE is of no
use to me or my wife. For
many years we have used 2-
way radio equipment in our
vehicles, both business
band and amateur band.
But with the new family of
computers, radios in the "92

{Please turn lo page 12)

10
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* The Buick Regal Gran Sport.

A car as rewarding on pavement
as it 1s on paper.

@

e P Buick Regal Gran Sport Lexus ES 300 |
Engine 3.8 litre V& 3.0Hitre V&
Transmission 4-speed automalic (std) d-speed automatic (std) ‘
Touring Suspension d.wheel independent 4-wheel independent
Brakes Antidock disc Anti-lock disc |
Wheels 16" aluminum alloy 15" aluminum alloy |
EFA Est. MPG 18 city/28 hwy 17 city/23 hwy
MSRP? $21,240 $26,150

e ey et s i o o bty it |

To see the engineering advantages of Obviously, when it comes to giving vou
a Regal Gran Spon, take it for a lest _ value, Regal Gran Sport is a very good
drive. To see its financial advantage, f J sport. For more information on Regal,
just comnpare Regal to the competition. please call 1-800-423-6T87.

BUICK

The New Symbol For Quality
In America. i




LETTERS (Continued from page 10)

Camry are restricted to less than 10
watts of output. This also applies to
five other brands of cars I've checked.
With 500,000 amateur radio opera-
tors and 2% million business band ra-
dios in use today, we are forced to
drive pickup trucks or used vehicles
built before 1988. I'll continue to drive
my 1990 pickup truck with radio
equipment and trade in my new
Toyota Camry for an older car,
JOHN C. HARMAN
TAVARES, FL

Lost Squadron
Revisited

Charles Vactor’s letter in the June is-
sue boggles my mind, to borrow his
expression. Mr. Vactor decried the
effort to recover the airplanes in
Greenland and suggested alternate
uses for the money spent. The recov-
ery effort invoked and rewarded the
employment of technology and schol-
mﬁip. The same may be said of can-
cer research, one of Mr. Vactor’s pro-
posed alternative uses for the money.
But, can the same be said of his other
two alternatives: increasing the dole
for people already locked into depen-
dency on the government; and giving
the money to a federal government
which has shown chronie fiscal irre-

The negative comments made by
Charles Vactor were inappropriate
and in poor taste. They reflect his lack
of knowledge as exemplified by the
statement “dozens of this airplane”
are parked at Davis-Monthan Air
Force Base in Tueson, Arizona. Thosze
beautiful aireraft went the chop/
smelter route long ago. By the 1950s,
they had become lawn furniture, roof-
ing, pots and pans—mute testimony
to the lack of foresight existing at that
time. These aircraft were near-new
when lost, and salvageable compo-
nents may permit restoration and re-
construction of several vintage birds
for future generations to enjoy, ap-
preciate and remember.,
RICHARD BOUTIN
TALLAHASSEE, FL

Escort Service

After touring California in a rented
Ford Escort LX and then reading
your Owners Report, 1 must say how
much [ agree with your assessment. |
was impressed with this car in many
respects, but the No. 1 factor was fuel
economy. | covered 2602 miles and
used 68,6 gallons of gas, averaging
about 37.9 mpg. This is remarkable
considering that the car was an auto-
matic, carried three adults with lug-

passzes. [ should also mention the L. A.

traffic we got stuck in.
DAVIDLAUNCHBURY

EASTLEIGH, HANTS, UK
Correction

H."n- mat 8

Wiy Ther sl
O 14 e -Prafile
High Perframarse Lary

The address of Experimental Avia-
tion Corp. was printed incorrectly in
the August issue. The correct address
is: Experimental Aviation Corp.,

3025 Airport Ave., Santa Monica,

gage, had the a'c on most of the time )
CA S0405;(310) 391-15943. ™

sponsibility. KENNETH BRYANT .
and drove up a number of mountain

NASHVILLE, TN

NICKS. NICKS. NICKS. NIX.

FORMULA. With more friction-reducing lubricants,

it protects you from nicks and cuts better than foams.

For a closer, smoother shave, it’s just in the nick of time.
ULTIMATE CLOSENESS.
ULTIMATE COMFORT.
THAT'S THE EDGE.

© (B RG. dotrti & B, i, A ighen neseree



TIME MACHINE

| 90 YEARS AGO: SEPTEMBER 1902

L el

Coaling Vessels in a Busr Harbor

Port Of Coal

The carpgo vessels that
chugged between Chicago
and Buffalo ran on gigantic
reciprocating steam engines.
A single voyage through the
Great Lakes burned hun-
dreds of tons of coal, and the
Chicago harbor hosted
18,000 ships a year. To feed
the hungry freighters, trav-
eling derricks with B6-ton
buckets bustled back and
forth on tracks along the
dock. They proved to be the
swiftest means to move pro-
digious weights of coal dur-
ing the shipping year,

60 YEARS AGO: SEPTEMBER 1932

Manhattan Moles

| Below New York, monstrous
machines were burrowing
through the bedrock, carving
out the first 58 miles of the
subway system. Huge air

compressors powered pneu-
matic drills that opened holes
to be stuffed with explosives.
The subway-building con-
tract, inked in 1900, totaled a
mere $35 million.

Drill Rig

To speed submarine rescues
and salvage missions, a Chi-
cago inventor conceived a
submersible drill big encugh
for divers to ride. The torpe-
do-shaped machine would de-
seend from its mother ship on
a cable and touch down on
spring skids, While magnets
on the skids gripped the
sunken eraft's hull, divers
would work the drill, which
sported a variable-angle
chuck. A single rear-mount-
ed motor would drive drill,
propeller and air pump, ei-
ther separately orall at once,

30 YEARS AGO: SEPTEMBER 1962

Blast Of Fast
While Goddard and von
Braun struggled to tame
rocket power for space trans-
port, rocket-action cars were
already blazing around dirt
tracks in the Midwest.
Sig Haugdahl built and
drove a racer festooned
with 32 rocket
tubes, each with
a eylinder of ex-
plogives, which
Haugdahl could
detonate one at a time or in
groups. What made this ve-
hicle unique was that the
rocket kick lent foree for

Mohe Your Home Core-Freel 15 Poges

POPULAR -~
MECHANICS

Stvapching Tipi far Ny Bwpen "
Figgndbe Children’y Pernltwn ) (ymplets Flem

Inner Sanctum
“Housing 62" featured an an-
cient theme freshened up by

a Florida location. Our plans
detailed the House of Care-
free Living, built around a
T26-8q.-ft. atrium. Over-
head, the roof sloped up to an
open-frame pyramid, pan-
eled only by screens, to allow
sun and rain into the atrium
(for Northern climates, glass
or plastic panels were speci-
fied). In the version we built
for Palm Beach Gardens, the
atrium floor was a lawn, com-
plete with putting green and
barbecue grill.

POPULAR MECHANICS ® SEFTEMBER 1992
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steering, especially sharp
turns, rather than straight-
ahead propulsion. But rocket
racers, belching sparks and
smoke, remained on exhibi-
tion tracks, and never
reached the mainstream
- racing orbit.
""--_‘__

Meter Made
For 40 years, Checker had
been cranking out no-non-
sense cabs designed to sur-
vive 150,000 miles of rough
big-city streets. How did
their new “civilian” versions,

both sedans and station wag-
ons, measure up? Checker
sacrificed both performance |
and fuel economy for comfort
and sheer durability—
marked by that high-riding
X-frame undercarriage. PM

13
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Few things blend style and performance as But don't let the good looks fool you

harmoniously as a Moen faucet. Like every Moen faucet, its built to last,
A point that is clearly demonstrated by our  with our exclusive washerless cartridge, backed by
ToucH CoNTROL® lavatory faucet, shown here. a lifetime limited warranty against leaks and drips.
Brilliantly styled in polished brass, it adds a And that makes for a shipshape bathroom
beautiful touch to any decor. all the way around.

See your Moen dealer ov call us af 1-800-553-663A



I bought it be
[ EE{:E stt:nd E:ﬁ:

M

Buy it for looks. Buy it for life. m mN*

0 TEEE MOEN, mcorpormlsd



Considering,

air goes through
dont you
shouldgo

While most furnace and air
conditioner filters filter out larger dust
icles, the new Filtrete” Clean Air Filter
3M goes the extra mile,
[ts unique, electrostatically-
Filtrete fibers work like tmy mag-
nets that attract and trap allergy-causing
pal'tmlesmﬂlﬂm]dblmngm
an ordinary filter. Particles like smoke and
animal dander.
In fact, the Filtrete Clean Air Filter BESSSSS
removes 97% of the dust, pollen, and

il

1-800- 388-FILTER (3458).
Innovation working for you™
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Mars Obsermr Set For Trek To The Red Planet

CAPE CANAVERAL, FL

—For the first time in 15
years, an American space-
craflt is poised for the year-
lomg fight to Mars. Not only
'|'|-'!.|..| ."u.r.H ‘}l’}.‘f!‘fl.‘i-’]" rl‘-"!"l"l'l
exploration of our planetary
neighbor, but the mission
will mark a fundamental
change in the way NASA
CArTIEs | it .‘wi,:lili"!‘ .‘-f"‘“'rl{'f'.
NASA's last Martian odys-
sey starred two custom-built
orbiters and two landers.
Had it been funded in 1992
dollars, the project would
have cost more than &3 bil-
lion. In contrast, Mars Ob-
gerver 18 an off-the-rack
General Electrie TV satellite
tailored with electronie sys-
tems from military weather
gsatellites. Total cost: only

£550 million—a shoestring
effort compared with recent
research packages like the
#1.4-billion Jupiter probe,
Galileo.

But the little Observer will
pack a big seientific punch.
Beginning in 1994, Earth-
lings will view Martian land-
seape pietures that are 10
times as sharp as those from
the Viking spacecraft, Ob-
jects only 10 ft. across will
stand out, even though Mars
Observer won't dip below
an altitude of 218 miles. Six
other instruments will probe
atmospheric chemistry, radia-
tion, evidence of climate
change, topography and

POPULAR MECHANICS ® SEFTEMBER 1592

soil compaosition, Mars Observer separates
Mars Observer 18 eched-  from trarsfer orbit stage at

wled for launch this monthon  beginning of year-long

a Titan IT1. Journey.

nghllghts This Month

B Dante’s Inferno—Mountaineering
robot to probe steaming volcano.

B Tower Of Power—Huge rocket-
service building moves itself.

B Road-Crew Robot—Autonomous
crack-sealer operates from truck.

M Sharp-Eyed Apache—Longbow
improvements take off.

W High-Voltage Howitzer—Latest on
electric armaments.

B World's Biggest Boom Box—Sonic
assaults batter home.

{More Tech [pdate on page 18)
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L-_j.' Dante Versus The Volcano

—LASER
SCANNER

AL

l§‘!"4"'|.If|':|_l."'| TR

TETHER-REEL

TRINOCLILAR
STEREQ
CAMERMSET

=

PITTSBURGH, PA—Late
this fall, when summer
breaks over the frozen conti-
nent, o mountaineer will rap-
pel down the throat of a live
Antaretic voleano,

No daredevil human, hut
riather an 8-legged robot
named Dante will deseend
into the inferno. Designed
unel built at Carnegie Mellon
University, Dante will get a
pigeyvback to the rim of
Mount Erebus on an 8-
wheeled autonomous land
vehicle named Virgil,

But it's all downhill from
there. Dante will pick its way

{ to the crater floor guided by

VISION sensors—sieren cam-
Dante begins its descent into

Mount Erebus crater, unreeling
tether from its partner Virgil.

eras and a laser rangefinder.
A tether will serve as rappel-
ling cable, data link and pow-
er cord from Viegil's diesel
penerator,

Dante's hody comprises
two concentric frames, each
with four legs that walk in
pairs,

Unee at the bottom, Dante
will park itself near outgas-
ging vents and colleet sam-
ples, its instruments operat-
ed reémotely via the data link.
After aday on the crater
floor, Dante will spend an-
other 16 hours erawling back
up to Virgil.

The miost tortuous quest a
robot's ever undertaken, the
Erebus project will challenge
the technology planned for
Moon and Mars rovers

Robotic Bubble Bucket Truck

‘-
§

GUNMA, JAPAN-
Many of Japan's eleetrie
companies aren't using
bucket trucks anymore,
Instead, their linemen
work from enclosed,
windowed eabins fitted
with twin telercbhotic
manipulator arms.

The eabing are built
by Alchi Sharvo Co, The
arms, suppbed by Kraft
Telerobotices of Over-
land Park, Kansas, ex-
tend and retract from
the cabin's base. The op-
erator uses force-feed-
hack joysticks to move

the arms, which, although
hvdraulically actuated, are
controlled via |_||'|1']'l|] it ¢f-
bles. Also at the lineman's
dispozal is an overhead boom
winch, which can hoist ob-
jeets up to 300 pounds {or
thee arms to put into place,

The entire system is in-
sulated so the user can op-
erate on live lines or
work during storms.

The Canadian utility Hy-
dro Quebec has developed a
similar system using the
Kraft arms. Meanwhile, Pa-
cific Gas & Electrie recently
bought several Kraft manip-
ulator systems and muy come
up with its own version,

Japanese linemen guide
robotic arms from
insulated bubible cabs.

CAPE CANAVERAL, FL
—The Air Force's new mo-
hlll' serviee tower fl-l:l' -ritiln
rockets is, at 11.4 million
poumnds,
ever Lo |_-;'I|||r"| itzelf along
ailromd tracks

The tower at Launch Com-
plex 40 is exsentially n 23-
storv bullding mount-
ed on custom ratlroad
ecars, The strueture
rolls in to envelop the
entire launch pad,
sereeninge the roeket
from the elements, [he-
gigned by Bechtel
Corp., it can withstand
hurricane-foree winds.

the heaviest thing

Wurld s Heaviest Roller

Inside, work platforms sap-
port inspection teams, while
payload processing goesonin
i elean-room.

For a moving vehicle, the
tower boasts some impres-
. Six-and-a-half
miles of piping snake through
the complex, and there's

sive statistics

enough wiring and
cable to run from
Washington, D.C.,
to Baltimore and
hack again.

The tower will get
it= inuuguration this
month when a Titan
11, carryving Mars
Oheerver, hlasts off.
Titans are the back- |
bone of the Air g
Faree's rocket fleet,
and the servies tower
{5 designed foramini- 8
mum 15-year life §
S,

Massive 23-story
launch-prep tower for
Titans was built on
rolling stock:.

IMurr Tech Updnte on page 20)
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Because our comtorts are made to fast.
Unlike most of our competilors,
we're picky about cotton. § 5540
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WO more of this ingredibly sot,
incredibly strong fiber into every square inch
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Seeing-Eye Cessna

GREENEELT, MD — A

| Cessna 402B rigged with a
forward-looking infrared and
head-up display (HUD} is
testing the technology for
foul-weather landings by
commercial passenger jets,
Northwest Airlines is spear-
heading the effort.

The testbed, outfitted by
the Maryland Advanced De-
velopment Laboratory, will
evaluate a variety of en-
haneed-vision hardware, in-

| eluding HUDs from F-16

| fighters and Airbus trans-
ports, a millimeter-wave
radar and several different
infrared scanners,

The objective: to come up
with a combination of sensors
and displays that show the

pilot his runway
(and anything
on the runway) wﬁ
during a low-vis-
ibility approach.
Instrument data
would flank the
image on the

ELECTRONICS

HUD, so the pi- mermiaL "
lot could quickly N-'MGAP N

switch from in-
strument to vi-
sual approach.

Northwest is
considering the
installation of
enhanced-vision I
hardware on it DC-10 and
T4T Neets,

That, of course, is assum-
ing that the equipment will
be certified for several differ-

WD N

Cemna 4028 previews enhanced-vision technology destined for
future Northwest Alriines jumbo jets.

ent categories of instrument
runway approaches. If all-

weather landings became

possible, it would substan-
tially boost the flexibility of
airport operations.

H'd. u_ﬂ.mrhu E!r AR WE

' Robotic Road
Repair

SACRAMENTO, CA—Ma-
chines that autonomously
spot, scrub and seal road
eracks are under develop-
ment courtesy of the Strate-
gic Highway Research Pro-
gram. Teamed on the effort
are Bechtel Corp., the Cali-

| fornia DOT and University
of California at Davis,

| The robotie hardware
would ride on a manned

[ truck, along with a camera to

sean the road for defects.
For zeam cracks, a rolling
tray unfolds from the truck.
A closeup camera confirms
the erack, then router, heat-
er and sealant dispenser go
to work as the truck inches for-

| ward. For free-form eracks,

the truck halts, and two ro-

botie arms push carts.
Engineers aim to field a

prototype vehicle by 1963,

Rear-mounted arms roll carts to
mend spldery road cracks. For

stralght-line cracks, machinery
deploys from truck’s flanke.

P ALLLISTRATION 1Y ADCLPH E BROTAAN

WRIGHT-PATTERSON
AFB, OH—The Air Force
has a new flying testbed, an
F-16D outfitted to mimic the
handling qualities of other
jets.

The Variable-stability In-
flight Simulator Test Air-
craft, or VISTA, supplants a
41-year-old T-33. The fight-

| er's combat avionies and
weapons systems have been

20

| Chameleon Falcon

VISTA made Its first flight on
April 9 of this year.

replaced with computers
that tie into the F-16"s fly-by-
wire computer,

The Air Force will use
VISTA to train test pilots,
probe flying qualities and
test new cockpit software
and hardware, The F-22 and
X-30 programs will be prime
beneficiaries.

Destination Moon

HOUSTON, TX — Men
haven't set foot on the Moon
since 1972, and it looks like
another manned mission
is decades away. Un-
manned probes like the
Lunar Resources Map-
per will have to do for
the time being.

The =atellite, another
of NASA's off-the-shelf
probes, will scan the lu-
nar surface for titanium,
aluminum, sodiom, mag-
nesium and hydro- §
gen. These elements
could come in handy if |
NASA ever establishes
a permanent Moon base, |
Lunar Resources Mapper
will be the first U.5. Moon
probe since Apailo 17,

The Mapper iz acheduled
for Delta-rocket launch in
1995,
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MESA, AZ—The "I" ver-
sion of the AH-64 Apache
known as the Longhow—
took to the air for the first
time last April.

The mushroom-shapad ra-
dar perched over its rotor
masterminds an astonishing
new avionies system. Long-

PICATINNY ARSENAL,

NJ—The Army continues to
sponsor work on electromag-
netic guns, in which prodi-
gious jolts of current acceler-
| ate projectiles. But despite
pragress, engineers are
years from shrinking the nec-
essary power supply to fita
self-propelled platform. In the
meantime, a similar, nearer-
lerm technology may bridge
the gap.

Although electro-
thermal chemical
(ETC) propulsion doesn't
offer the same hypervelocity
punch of electromagnetic
propulsion, it demands only a

quarter of the power. Chan-
neled into the gun breach,
the current flash-vapor-
izes an aluminum-
based propellant

CONVENTIOMAL
EDlI.’ND

[ EHAMEBER

|
J

Apache’s New Arsenal

bow can engage multiple tar-
gets, both on the ground and
agirborne, and hand some of
them off via data radio to oth-
er Apaches. The pilot wateh-
s all of this on 4 new video-
game-like tactical situation
dizplay.

Longhow radar works in

Displays surround copliot [left] and pilot [right) in new Apache
Lungb-nw Cmpper first flew 'Mu'l mast-mounted radar April 15,

millimeter wave-
lengths and, according
to developers Martin
Marietia and Westing-
house, can penetrate
fog, smoke and rain.
Asif that weren't
enough, the new AH-
4 Apache eomes with radar-
puided, fire-and-forget Hell-

fire missiles and will carry

air-to-air missiles as well

MeDonnell Douglas will
produce three more flving
prototypes. The Army wants
to convert 227 Apaches into
the “D" eonfiguration and up-
grade the remaining AH-64s
Lo cooperate eloct |'r|l|.i.1';4.||_'l.'
with the Longbows.

| BREECH
HLOCK

LJI.ILALJ"'

ALITOLOADER

Electrothermal WeaponsShow Some Spark

behind the projectile. The

. round rides out a smoaoth,

prolonged acceleralion
. through the barrel
W andemerges al

ELECTRICAL-POVWER
CONDITIOMNING
AND

STORAGE

e

RESLIFFLY VEHICLE

a higher speed than an explo-
sively fired shell.

Mot only the Army, but the
Navy and even the Defense
Nuclear Agency, with its ex-
pertise in shock

Conceptual ETC howitzer,
shown with electric resupply
vehicle, s focus of Army research.

for patential Phalanx fallow-on.
physics, are researching this
technology. FMC Corp. and
Maxwell Laboratories are the
major contraclors.

Army efforts center on artil-
lery scaled down to 30mm.
The Defense Muclear
Agency shot a 50-pound
shell from a 5-in. gun, gen-
eraling a record 14 mega-

joules of muzzle energy.

The Navy's interest is to
find a successar (o the Pha-
lanx close-in weapons on
warships, ETC propulsion

_ suits this missile-defense ap-
I plication, for an intrigu-

] ing reason; The projec-

tiles will contain

electronic guidance sys-

lems that an explosive launch
would damage.

Vi, T
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A Spin Through Earth’'s Tail

SAGAMIHARA, JAPAN
—A little satellite has begun
exploring Earth's magneto-
tail, the magnetic field be-
hind our planet. Solar wind,
the stream of charged parti-
eles from the Sun, streteches
this field into a tail hun-
dreds of thousands of miles
long.

Geotail, built by Japan’s
Institute of Space and Aero-
nautical Science, swoops
through this tail in a series of
eccentric orbits, Each time
(Geotail passes the Moon, lun-
ar gravity catapults the
spacecraft farther behind
Earth. Scheduled for a July 14
launch via Delta 2 rocket, the

spacecraft carries sensors to
measure electromagnetic
fields, particles and plasma.

it Geotall will use
lunar gravity assists to venture
up to B72,000 miles from Earth.

BCRERNC PHOTTEY

Berth Of Freedom

HUNTSVILLE, AL—De-
velopment of Space Station
Freedom has reached a criti-

Station module and node
from owverhead beam during
berthing tests.

cal juncture—the simulated
berthing of two major pres-
gurized components.

At NASA's Marshall
Space Flight Center,
Boeing engineers have
suspended a prototype lab
module and a connecting
node. Both components
are riddled with sensors
to gauge the performance
of their connecting mech-
anism. Testers will sub-
ject the module and node
to heat, pressure and
vibration.

If the design passes the
berthing test, Boeing be-
lieves workers can start
building
uled launch of the first Sta-
tion elements is only three
VEArs AWaY.

hardware. Sched- |

ple, Martin Mari-
etta is building

T-REX, King Of ThE Wasteland
BETHESDA, MD

‘% a $3.3-million
focus in construetion ' Teleoperated Ro-

—Robotic excava- |
tors, a prime research |}

5 '_,_,__-r F:
automation, may also (' &5 botic Excavator,
prove to be a force in 3% called T-REX.

hazardous waste The 18-ft. vehicle will
cleanup. For exam- | O swing a 36-ft. manipulator
T-REX hoists drum. L arm. Among five possible
Eive on-board = end effectors is a drum grab-
cameras guide i ber. The claw must pick up

fragile old drums of toxic ma-
terial without bursting them.
The operator needn't sweat
bullets—he'll be miles away,
controlling T-REX via a fi-
beroptic data link. In addi-
s tion, sensors all over the claw
manage the fine motions of
the robotic hand.

T-REX will go to work
first at tainted Department
of Energy sites in Idaho.

remote operator. ) /

World'’s Biggest Boom Bax

the top of the loop, the air es- The researchers are in-

P PO R P P L P T PO Y AL M Y

BRI AR TTA RALATRATICR

MARIETTA, GA—Using a
diabolical noise machine,
Georgia Tech is unleashing
simulated sonic booms and
other megasounds.

In a custom system built
by Intersonics, Ine., conven-
tional speakers blast sound
above 100 Hz. Sound be-
tween 30 Hz and 100 Hz
emerges from a monstrous
gervomotor-driven sub-
woofer.

But the true bottom (3 Ha

to 30 Hz) comes from a newly Sonic-boom :h'nul.ltor features servovalve
developed servovalve speak- speaker [right| for super-subwoofer.

er. Inside, two giant fans
blow air around a conduit
known as a velocity loop. At

capes through a motor-driv-
en vane, which modulates
the airflow to produce super-
deep sound.

VELOLITY
LOOP =—

| =
AIRFLOWY =
DIFFLSER

flicting the noise on willing
experimental subjects, aim-
ing to find out which sounds
are the most irritating.
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No one focuses on taste and value like Doral. It’s the combination
that’s made Doral America’s Favorite Value Brand.
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Trained to infiltrate,
observe and fight
under any conditions,
special operations forces TP .
are becoming our first line !

..of defense in a complex,

post Cald War world.

'BY ABE DANE, - N
Sc:uenr;eﬁenhnnlc}gy Editor i of ANty Gdergs
- PM Photos by Brian R. Wolff AT R Efm.nmﬁnm;
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crouches beneath the sands of naissgnce, giv ing'the XVILE Air- " “elepted president Jean-Bertramd
Western Iraq'ﬁ,medm their care- - borng®Cor] Ps wmanc] ears m ‘the “VAristidé are threatened by the.mili-

fully Lt}llahruﬂﬁdhldﬂ‘ﬁkti they desert. AT tm’rmﬂgﬂwﬂ“h“"““ Ii‘?""[h'*li"*"""‘_

- G-muu Berets are visible furm-mi_g.i Half o ‘A-ﬂl‘ll'l dw ay, ﬂ'nﬂﬁeveﬁai Sef. Someane has to get them du;. -
tdmuﬂfm!'yanlb, biat they eor nﬂ - mupths laterj_iadgtmhmen of Navyh, | In Panama, a few minutes into’
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SECRET COMMANDOS

storms Modelo Prison, where Ameri-
can Kurt Muse is being held by Gen.
Manuel Noriega. Unless rescued,
Muse, arrested for running a secret
radio station, could become the focus
of a heart-rending hostage drama.

Scenes like these are enough to
make many in the American military
wish for the quiet tension of the Cold
War. To protect American interests,
they must now be ready to react
whenever and wherever a crisis may
occur. And the reaction must be swift,
decisive and precisely tailored to the
situation at hand.

Stepping into the breach is an elite
breed of soldier originally trained to
fight on the fringes of full-scale wars,
but now more likely to bear the brunt
in conflicts where stealth and cunning
outweigh brute force. Collectively
known as special operations forces,
these often secretive soldiers work in
small, cohesive fighting groups, trav-
el light and fast, use the most exotic
weapons and equipment, and are mas-
ters of infiltration and escape. Most
important of all, they must be able to
adapt, cooking up their own “field ex-
pedients” when, as inevitably hap-
pens in war, they encounter problems
that no amount of training or equip-

ment can prepare them for.

As a result, the tools and tacties of
these special warriors are as diverse
as their missions, But with the cre-
ation of the United States Special
Operations Command (USS0COM)
in 1987, they have found a unified and
newly prominent identity. Members
of the Army, Navy and Air Force now
work together within this structure,
complemented by select Marine
Corps units, Together, they form a

U.5. SPECIAL
COMMAND

SPECIAL SPECIAL MARINE
OPERATIONS WARFARE RECONNAISSANCE
COMMAND COMMAND BATTALIONS

Py

the 24-ft. Rigid Inflatable Boat {top),
SEAL Delivery Vehicle [above], and
swimming with the LAR V closed-
| circult breathing apparatus (left).

coordinated yet uniquely flexible
fighting foree. Many consider it to be
our best hope for stability and safety
in the new world order.

USASOC

The Army makes up the largest com-
ponent of the USSOCOM forces. Un-
der the authority of the U.S. Army
Special Operations Command (USA-
S0C) are the Rangers, the Special
Forces groups, the 160th Aviation
Regiment, and Civil Affairs and Psy-
chologieal Operations units. Best
known among these, and most repre-
sentative of the special warfare con-
cept, are the Special Forces, other-
wise known as the Green Berets.

The Green Berets are trained to
funection in 12-man units called opera-
tional detachments (ODAz), or A-
teams. Organized as tiny, self-suf-
ficient armies, A-teams thrive on
specialization. Two on each team are
experts in weapons, two specialize in
combat engineering and demolition,
two are medics, and two handle com-
munications. The doubling up in each
area means the detachment can break
up into two “split teams"” and retain
the same range of expertise.

POPULAR MECHANICS ® SEFTEMBER 1992




SEALs In overwhites train for cold weather
using M14s and cross-country skis.

Green Berets have a lot more lee-
way than conventional forces in decid-
ing what they'll carry on a mission.
But they tend to stick to & small stock
of well-proven arms, many of which
are also used by the special operations
forees of the other services.

Guns
Two snipers provide the long-range
firepower of an ODA. Each is issued
the Army's M24 sniper system, which
builds around a highly modified Rem-
ington M700 rifle, firing 7.62mm
match-grade ammunition, About all
that remains of the original civilian
gun is the bolt-aetion firing mecha-
niam, The stock is made of Kevlar
graphite, and a heavy, stainless-steel
barrel has been fitted. The barrel
floats freely within the stock to pre-
vent irregular vibrations that eould
compromise accuraey. Sighting is
through a 10-power Leupold scope,
Snipers almost always work in
pairs—one shooting, the other watch-
ing through a 20-power spotting
scope. The spotter follows the air vor-
tices that trail each round and calls
out corrections for the next shot. Offi-
cially, the effective range of the M24
is 800 yards, But Green Berets |
spoke to said that a well-trained snip-
er should be able to make consistent
hits out to 1000 vards.
Aninnovative, ferocious weapon
that has broadened the sniper's role is
the Barrett 82A1 .50-caliber semi-
automatie rifle. Firing the ammuni-
tion of a heavy machine gun, the “light
fifty" can stop light armor at more
than 2000 yards vet weighs less than
30 pounds. A unique muzzle brake
jets propellant pases backward, re-
ducing recoil to about that of a 12-
gauge shotgun. Eleven rounds can be
squeezed off from the detachable box
magazine before reloading.

AGENCE FRAMCE PREDE MHOTD
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Despite their broad experience
with unusual arms, most Special
Forces express surprising affection

for the standard-issue M16AZ2 as an
all-around assault rifle. Bugs that
plagued earlier M16 variants are ap-
parently ironed out, leaving it a rug-
ged, reliable, easy-to-handle weapon.
Usually, two members of an DDA will
pack M16AZs, with M203 40mm gre-
nade launchers mounted under the
barrels. The breech-loading launcher
can lob explosives up to 400 meters.
Special Forces' weapons proficien-
cy must encompass foreign arms, as
well. From early on, an important
part of their mission has been to train
the troops of friendly nations. That
means they must be prepared to in-
struct in the use of whatever weapons
happen to be around. The Soviet AK-

SEAL Fast Attack Vehicle in Kuwait bristles
with M&0 machine guns, grenade launcher
and antl-tank missile launcher.
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SECRET COMMANDOS

47 assault rifle (called the AK-74
when in the U.5. inventory) is one of
the most common. Special Forces sol-
diers compare the AK-47 unfavorably
to the M16, faulting its heavier
weight, shorter range and wildness in
full automatic mode. Other weapons
Special Forces may use on training
missions include the heavy German
G3 assault rifle and the Israeli UZ1
submachine gun.

Sights and optics

Making every shot count is key for
Special Forces units, so they rely on
advanced optical equipment to find
and fire upon their targets. For gen-
eral use in night operations, each
0DA is issued four sets of AN/PVS-
TAs, the latest generation of night-vi-
sion goggles. They amplify light effi-
ciently enough that objects 300 to 400
yards away are visible even on moon-

Beached SEAL wears LAR V cogrgen-

recycling breathing gear, and carries
Heckler & Koch MPS submachine gun.
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less nights. In pitch darkness, a small

infrared illuminator switches on, pro-
viding short-range visibility.

Laszer aiming lights are coming into
wider use for night work. Aligned
with the rifle's barrel, the laser pro-
jects a dot of light that marks exactly
where the round will hit. Special
Forees use the AN/PAQ-4, a light-
weight, cylindrical unit that throws
out a flashing infrared beam visible
only with night-vision goggles.

Light-amplifying deviees such as
night-vision goggles don't help in see-
ing through smoke or fog. Such condi-
tions require much larger and more
complex devices that pick up tiny
variations in temperature. During
Operation Desert Storm, Special
Forces used the AN/TAS-6 thermal
acquisition sight. Although it weighs
close to 70 pounds and requires the
regular replacement of batteries and

For cold weather, SEALs wear ovenwhites
and snowshoes, and carry the old but
highly accurate M14.

liquid-nitrogen coolant bottles, it
proved to be Eighl:,r effective for fixed
observation posts. With magnifica-
tion reaching 12-power, users report
being able to spot rats a mile away.

Another optical device that proved
itselfin Desert Storm is the AN/PAQ-
1 laser target designator. This rifle-
like ray gun helps artillery and attack
gircraft find their marks by illuminat-
ing them with a beam that laser-guid-
ed munitions ean follow. Waterproof
and a little under 15 pounds, the PAQ-
1 can easily be carried on infiltrations
behind enemy lines. Three knobs are
used to dial in prearranged codes that
make sure the right projectile tracks
the right target.

Communications gear

Advancing electronics technology has
made it easier for Green Berets to
stay in touch without compromising

SEALﬂiper:prefHupuddenllllm
7.62mm MBé rifle, accurized throughout and
equipped with fiberglass stock.
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security. For example, all an A-team
needs to maintain contact with state-
side commanders is a 12-pound sat-
com radio called an LST-5C. In a few
minutes, a spring-loaded folding an-
tenna is deployed, aimed with a com-
pass, then ﬁu«uked to the radio with a
coaxial cable. After a few signals are
bounced off the satellite to fine-tune
the aim, the system is ready.
Compact as the LST-5C is, teams
carry it only on missions that abso-
lutely require real-time contact with
their home base. Usually, they get by
with lighter VHF and HF radios from
the conventional military inventory.

Vehicles

Special Forees train to get to and
from their objectives by just about
any means imaginable. Recently, new
transport hardware has opened new
options.

Green Beret sniper's ghillie sult s made of
an old flight suit, camouflage net and
shredded burlap.
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Parachute drops are a pre-
ferred method of infiltration,
but Green Beret capabilities
go well beyond the en-masse
static-line jumps practiced by
normal airborne units. Wing-
like ram gir canopies adapted
from sport parachutes entered
service in the mid-"80z. Their
accuracy and flexibility are
crucial in high altitude low
opening (HALO) and high alti-
tude high opening (HAHO)
jumps. HALO is a way of

dodging detection by jumping ANTAS-6 thermal sight sees through smoke.

from an altitude of up to 25,000 ft.,
then freefalling to about 4000 ft. be-
fore opening the canopy. HAHO
keeps the aircraft out of harm's way.
It involves pulling the ripeord a few
seconds after jumping, then gliding
several miles to the drop zone.

For HALOand HAHO jumps, Spe-

Green Beret HALO and HAHO jumpers
strap their rucksacks to their thighs, and
breathe from ballout bottles,

cial Forces use the MT1-XX, a highly
modified civilian ram air chute that
can glide at airspeeds up to 25 mph.
For the high-altitude leg of a
HALO or HAHO deployment,
jumpers breathe from two com-
pressed oxygen “bailout bottles.” A
chest-mounted magnetic compass

e LS

s

LST-5C satellite radia folds down
into a compact, 12-pound unit. but
can reach any spot on the globe.
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AN/PYS-TA night-vision goggles are used
with an AN/PAC-4 alming light to help alm
this Green Beret's M203.
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normally guides them to the drop zone
on HAHO jumps, but recently, com-
pact Global Positioning System (GPS)
satnav units have tested favorably.
Rucksacks are strapped around the
thighs during descent, then kicked
loose about 10 ft. off the ground.

In the wake of the disastrous Irani-
an hostage rescue attempt in 1980,
tremendous effort has been devoted
to modifying helicopters and training
their pilots to insert and extract men
under the most adverse conditions.
The Army's 160th Aviation Regiment
has spearheaded this research for
more than a decade. Crews go
through a harrowing selection pro-
cess and then fly at the very edge of
the envelope for night and foul-weath-
er operations. The cost has been high,
with many helicopters and crews lost
in training, but the result is capability

A COMMANDO'S ARSENAL
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that simply didn’t exist a decade ago.
The 160th recently took delivery of
two new helicopters configured spe-
cifically to their requirements. The
MH-60K is a variant of the UH-60
Black Hawk utility copter, packed to

the gills with advanced avionics. It
has terrain-following radar and a for-
ward-looking infrared sensor for all-
weather nap-of-the-earth flight
through hostile territory. An air-to-
air refueling boom, and two fuel tanks

= extend range. Displays in the custom-

built cockpit are designed for ease of
use with night-vision goggles.

The MH-4TE swings into action for
heavier cargo. The venerable twin-
rotor Chinook airframe is barely rec-

.| ognizable beneath a load ufa‘}ibecia!

Green Berets practice concealment and Klepper
kayak tactics for riverine combat.

equipment. Avionics are similar to
the MH-60K's, while internal fuel
tanks give it the longest un-refueled
range of any Army helicopter.

To provide air support as mobile as
a Sreciaj Forces unit, the AH-6J Spe-
cial Attack Aircraft was developed.
Based on a small, 2-seat civilian ﬁeel.i-
copter, the AH-AT fits aboard a C-130

“/ M203 LAUNCHER
WITH AIMING LIGHT

UZI SILENCED
SUBMACHINE
GUN
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Green Beret mobility team maneuvers (top| then pauses
to aim laser target designator (abowe ). M122 firing
device [right | sets off demolition charges by radio.

cargo plane, and can be unpacked and
ready to fly 5 minutes after arrival.
Armament includes 2.75-in. rocket
pods and Gatling-type 7.62mm mini-
Euns,

Overland transport tacties have
also been updated. Special mobility
ODAS are now entering service, each
equipped with four HMMW Vs (bet-
ter known as Hummers), three trail-
ers and two lightly modified Kawasa-
ki KLR-250 enduro motoreycles.
Brimming with spare parts and fuel,
the units are self-sufficient over
ranges up to 1200 miles. In their pri-
mary mission—insertion and extrac-
tion of Special Forces teams—they
can carry a fully equipped ODA in ad-
dition to themselves. To help manage
the heavy load, the Hummers' doors
are removed and their bulletproof
Kevlar tops strategically cut away.
The motorcyeles offer high speed over
rough terrain. They are used primari-
ly for advance scouting and linkups
with other units.
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For waterborne infiltration, Green
Berets recently adopted the Klepper
folding kayak. It can carry two men
and hundreds of pounds of equipment
silently at 5 miles per hour. On land, it
disassembles in 5 minutes into an 8(-
pound package portable by one man.

In addition to the Special Forces
and the 160th Aviation Regiment,
USASOC oversees the Toth Ranger
Regiment. The Rangers are essen-
tially eream-of-the-crop light-infan-
try soldiers. Their specialties include
ambushes, urban warfare and light-
ning attacks to temporarily seize key
objectives. They also share many of
the Special Forces' infiltration skills.

|g:i-{t';» N

Navy SEALS
Navy SEALS (SEa-Air-Land units)
came into being in 1962, an outgrowth
of the earlier Underwater Demolition
Teams (UDTs). As the name sug-
gests, they are versatile special war-
riors trained for just about any envi-
ronment. Like the Special Forces,
SEALSs operate in small groups of in-
dividual specialists. The standard pla-
toon has 14 to 20 men, and can break
down into two squads, or boat teams.
The SEALSs' forte is infiltration. In
keeping with their frogman roots,
they have the most extensive combat
swimmer training in the armed
forces, It begins with the 25-week
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Basic Underwater Demolition/SEAL
course (BUD/S), an ordeal that has no
match in the U.S. military. Boat
crews carry 300-pound logs on 14-mile
beach runs and go for six days on 3
hours of sleep. %’hﬂse that survive
possess tremendous mental and phys-
ical endurance, and a keen apprecia-
tion for the power of teamwork.

In addition to infiltration by swim-
ming, the SEALs learn HALO and
HAHO parachuting, and are profi-
eient in tactics involving aircraft,
boats, land vehicles and submersi-
bles. Their bread-and-butter play is
the Rubber Duck Op, in which a squad
and its combat rubber raiding craft
(CRRC) parachutes into the water
from a C-130. They then fire up the
boat's specially silenced 35-hp out-
board and head for land, guns trained
on the shoreline.

They may also approach the objec-
tive underwater. Standard breathing
apparatus is the LAR V (Lambertson
Amphibious Respiratory unit), which
emits no telltale bubbles and can sus-
tain a diver for hours. SEALs usually
wear a standard wet or dry suit, an

iz
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Alr Foroe AC-130U fires broadside to
support ground troops. MH-60K and MH-
47E fly In all weather at low level. Codkplts
are compatible with night-vision goggles.

inflatable buoyaney compensator to
keep them swimming at the desired
depth, and a black balaclava for
warmth and camouflage.

SEAL weaponry is chosen to make
engagements short, sharp and over-
whelming, since platoons can't carry
enough ammunition for sustained
fighting. Accordingly, they like
weapons that quickly put a lot of lead
in the air. For close-in fighting, the
Heckler and Koech MP5 series of sub-
machine guns ranks high, because of
its accuracy and rate of fire. Since
Vietnam, the puomp action 12-gauge
shotgun has also been a SEAL trade-
mark, especially the [thaca Model 37
and Remington 870.

Other commonly used weapons in-
clude the M16A2 with M203 grenade
launcher, and the MBOES 7.62mm ma-
chine gun, alightweight variant of the
standard-issue M60. To dispatch sen-
tries, the standard Beretta M9 9mm

pistol may be equipped with a silencer
and subsonic ammunition. Interest-
ingly, the SEALs may be the last
U.S. force still using the old M14 rifle,
which fires truer farther than the
M16, and works well when wet.,

Vehicles

Besidee the standard CRRC, SEALs
use various watercraft. One of the
newest is the 24-ft. Rigid Inflatable
Boat (RIB). With a fiberglass hull
ringed by an inflatable gunwale it can
stay upright and afloat in incredibly
heavy weather. Its 165-hp turho-
diesel engine propels it at better than
30 mph. A 4-man SEAL element usu-
ally rides with the 2-man crew.

The SEALs" most peculiar mode of
transportation is pmﬁgbly the SEAL
Delivery Vehiele (SDV). Launched
from surface vessels or submarines,
these tiny, free-flooding submersi-
bles let SEALS travel faster and far-
ther underwater than they eould by
swimming. The 21-ft. SDV Mark VIII
is the most widely used. Powered by
rechargeable batteries running a DC

{ Plense twrn to page 116)
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DOUBLE WHAMMY

Detroit's plunge into 2-cycle technology will downsize

your engine without reducing its output.

BY PAUL VAN VALKENBURGH; PM lllustrations by Don Mannes

® More from less—the lure is far too
enticing to simply write off us another
half-baked scheme by some basement
tinkerer. And in today's fiercely
fought automotive market arena, any
engineering advance that might leap-
frog one maker’s cars over the compe-
tition is going to be subject to serious
serutiny. It is no wonder then that the
term “2-stroke” is being bandied
about in technical center corridors
from Detroit to Yokohama.

The concept of the 2-stroke engine
is not novel to the automotive indus-
try. After all, the idea behind the con-

POPULAR MECHANICS » SEFTEMBER 15992
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‘ SUPERCHARGER

cept is too obvious to have been ig-
nored these many yvears: An engine
that fires once every revolution has
twice as many power strokes as one
that fires every other revolution. But
refining that seemingly simple pre-
mise so0 it works in today’s emissions
and fuel-economy ruled automotive
world is another matter entirely.

For starters, it requires a lot of so-
phisticated science to cleanly get the
intake gases in and exhaust gases out

DAL
SPARY, PLLIGS

FLUEL
INJECTOR

with the four strokes—or two com-
plete revolutions—of your common
everyday automotive engine, even
one equipped with four valves per cyl-
inder, The same task must be done
twice as quickly—in just one revolu-
tion—without the help of valves.

In fact, the problems facing devel-
opers of viable 2-stroke powerplants
are the same as those of 4-stroke en-
gine makers. The hurdles, in approxi-
mate order of priority, are: emissions,
fuel efficiency, long-term durability,
acceptable levels of noise and vibra-
tion, cost, size, weight and the buying

3



public’s pereeption of value.

As with most emerging technol-
ogies, the key players—all three
American cnnnallzers, as well as Japa-
nese and Australian companies—are
searching for solutions in different
direetions. And, as usual, each has
its own claimed advantages over
the others, as well as some distinct
disadvantages.

Sca

In its most primitive form—as is still
found on model airplanes—the unreg-
ulated 2-stroke really requires only
three moving parts: piston, conpect-
ing rod and erank.

However, for the engine to have
enough power to pull more than its
own weight, it's a good idea to use the
changing volume of the crankcase
(which changes with the up and down
motion of the piston) to positively
pump a fuel/air mixture—ealled sca-
venging—into the combustion cham-
ber. A one-way reed valve is the sim-
ple mechanism for allowing air into
the crankease as needed.

Before fuel economy and emissions
concerns, this simplistic engine de-
sign was used in a few basie automo-
biles, as well as motoreyeles and
power equipment. Modern versions
use electronically regulated fuel in-
jection to improve Eﬂi:liemy and eco-
logical impact.

Generally state
of the Motor art
The latest showease 2-stroke engine
technology is the 3.0-liter V6 from
GM. That engine produces 220 hp—
from a considerably smaller and 25%
lighter package than its 4-stroke
equivalent. GM engineers used such
sophisticated techniques as comput-
erized fluid dynamies to design this
engine—from the inside out. First
they designed the combustion cham-
hers then the scavenge ports, the
iayatem and, finally, the exter-
ior. The engine shows variable ex-
haust-port obstruction valves for op-
timum exhaust flow and “cross-stuff
tuning” to provide boost up to two
times atmospheric pressure. Of

a

COMPRESSION

INTAKE

COMPRESSION

INTAKE

HaH'The Tutalm  Twice The Power Strokes

2-CYCLE: ONE REVOLUTION PER POWER STROKE

PFOWER EXHAUST

POWER EXHAUST

® The basic 2-stroke engine accom-
plishes , in just one revolution of the
crankshaft, all that a 4-stroke does in
two. With a simple 2-stroke, the intake
charge enters the combustion cham-
ber through an open intake port. The
rising piston seals the intake port while
pushing the intake charge upward to-
ward the combustion chamber,

This upward movement of the fresh
intake also forces exhaust out—or

scavenges the exhaust—through the
open exhaust port. The moving piston
next seals the exhaust port and com-
presses the trapped intake charge in
the combustion chamber. Then, asina
4-stroke engine, the spark plug ignites
the compressed mixture driving the
piston back down, generating power.
As the piston continues down, it clears
the exhaust port, allowing the exhaust
gases to begin flowing out.

EL

course, the need for six reed valves in
the engine’s upper valley requires
some tricky porting down to the six
separate crankcases and back up to
the eylinders.

Going into Orbit

The Orbital Engine Co. of Australia
has developed, glunng the last couple
of decades, a number of innovative so-
lutions to traditional 2-stroke engine
problems.

The key element is better control of
fuel injection and better fuel atomiza-
tion. In a 2-stage process, first the
fuel is sprayed into a premix chamber
of compressed air, then this mixture
is injected directly into the eylinder,
This creates a “stratified charge,” or
layers of different fuel mixture ratios
in the eylinder. The mixtures range
from very rich (but finely atomized)
near the spark plug for easy ignition,
to extremely lean and clean-burning
out near the chamber surfaces. An-
other assist to engine smoothness
over a wide rpm range is the use of a
variable exhaust-port obstruction,
which is wide open at high engine
speed and nearly closed at idle.

Chrysler, unhke Ford, has opted to
follow its own path—the path of high-
ly developed conventional technol-
ogy. Chrysler is trying to get a relia-
ble 2-stroke on the market quickly by
using a separate blower to ge the
eylinder rather than scavenging
through the crankease and also very
high-pressure (1000-psi) fuel injec-
tion. The air pump, a relatively well-
known piece of hardware, is used in-
stead of intake reed valves and a
crankcase scavenging system. But
rather than operate like a 4-stroke en-
gine's power-improving su};ercharg
er, the pump is essential—the engine
will not run without it. By forcing air
directly into the eylinder above the
piston, Chrysler can use a convention-
al wet-sump crankease and standard
crankshaft bearing shells.

Super!

Supercharging is a convenient—and
readily available—method of charg-
ing the cylinder. Subaru, for one, has
produced a supercharged 2-stroke by
placing a Roots-type blower in the
middle of a 1.5-liter V4 layout. Rotary
exhaust valves prevent the loss of
boost pressure when the intake and
exhaust ports are both open. Unlike
Orbital's exhaust restrictors, these
valves open and close with each cycle,
yet are simpler than the familiar 4-
stroke poppet valve,

Toyota also uses a supercharger
and actually comes full cirele with a 2-
stroke, 3.0-liter inline 6-cylinder that
18 based on a 4-stroke engine.
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Toyota's effort has some of the best
and worst features of both configura-
tions. The engine uses a conventional
eylinder head, with overhead cams
and four valves per cylinder, but the
valves operate at crankshaft
speed—tiwice the “normal” 4-stroke
camshaft and firing speed—to get
power on each revolution. This man-
dates a supercharger to get the gases

Closing in

Despite the stalwart efforts of these
major contenders, we still do not have
any production 2-stroke automobiles,
As one engineering problem is con-
quered, it seems that another one
crops up somewhere else in the de-
sign, And, in the meantime, the ven-
erable 4-stroke engine remains a seri-
ously agile "moving target,” with

in keeping it alive than in killing it.
And of course, the electrie and hy-
brid people aren’t sleeping either.
Mayhbe wEat. we need is some sort of a
2-/4-stroke hybrid that operates in
whichever mode is most appropriate.
Given the needs and mandates of our
environment and the desires of the
driving public, the next several years
will be very interesting indeed as far

in and out fast enough. more engineers personally involved  as engine development goes. ™
What's Good And Bad About Today’s 2-Strokes
Maker/Configuration Advantages | Disadvantages
Primarily the “power density,” or output : thqdkﬂurmdrqrﬂpuﬂq
COMMON per weight and volume, which applies to counterbalances the simplicity of fewer
CRANKCASE- mast 2-stroke variations. There Is also components. Piston/ring scuffing past
SCAVENGED better from reduced frictlon— cyfinder ports counters the problem of
2-CYCLE piston rings don't have to seal as tightly, valvetrains. Roller cranks are expersive.
roller-bearing crankshaft spins more freely | The lack of precisely controlled valves
and, n most cases, there’s no power loss to | means difficulty controlling alrflow—more
activating a valvetrain or sophisticated fuel atomization systerms are

A smaller, more efficlent engine means a
smaller, lighter car.

wvehicle Is designed to expioit the 2-stroke
advantages—the crankcase-scavenged
engine is relatively simple.

Emissions remaln a problem. The

acceptable NOx emissions.
There is some added in the
2-stage injection, requiring a 100-psl air
pump in addition to a fuel pump, and an
inherent limit to injection time when
cylinder pressure rises above that 100 psl.
Also, the variable exhaust-restrictor valve
Is a potential durability peril.

This Is a coarse but effective way to
scavenge the gylinders more cleaniy.
Blowers are available technology, and
their nonsupercharged output
doesn't absorb a lot of power. High-
pressure fuel-injection technology should
transfer easily from diesel engines. Wet
crankcases are famillar to customers and
servicemen and avoid the cost/complexdtyy
noise problems of roller-bearing
crankshafts.

The ise of valves in the exhaust ports
makes it possible to generate considerably
more boost than simple unrestricted ports.
By using rotary valves, it means that the
valves themselves are not subject to the
same type of structural limits for high
engine speeds as are poppet valves. Rotary
valves do not pass as much gas as poppet
valves, but at least they won't pound
themselves to destruction.

valves have sealing problems. While
sealing Is less of a problem downstream of
a piston/port seal In a 2-stroke, there s still
the question of lubricating the rotary valve
under such serious heat and carbon bulldup
conditions. The V4 layout prévents the
exhaust-manifold tuning that Is better
sulted to three adjacent cyfinders. Plus,
there are the drawbacks of blower and

plistonring drag.

It would sound as though they ought to
get twice as much power this way, In
addition to the increase from supercharger
boost. In fact, there & a corsiderable
increase at low rpm—ideal for use In light-
truck applications. This layout also has the
advantage of being very economical to
produce, using essentlally the same design
and assembly as the common 4-stroke, as
well as familiar maintenance,

In practice, however, there are severe
limitations due to the basic laws of physics.
Opening and closing vahves twice as fast at
&000 rpm s equivalent to a racing engine
operating valves at 12,000 rpm. It's not
impossible—just an expersive challenge in
design and materials. Of course, a full
valvetrain loses the 2-stroke’s fundamental
advantages of weight, volume and
simplicity.
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THE MECHANICS OF A

FIELD GOAL

How a football goes from zero to three points in 1.2 seconds.

BY MATT BAHR. PM lllustrations by Paul Kratter

® One of the great paradoxes of foot-
ball is that the player who spenids the
least amount of time on the field is the
ﬁlayf:r who often determines whether

is team goes home the winner or the
loser of the pame,

Kickers, it can be argued, may have
become unintentionally prominent on
the field, and perhaps some of the
original spirit of the game has been
lost due to the impact kickers can
have on the outcome of a contest. As
the game stands now, though, there
will be many instances during the
course of the season when all eyes will
be focused on the kicker.

Yet, while kickers are the subject
of great attention, a kicker is only one
cog in a well-piled machine that per-
formsits jobin 1.2 seconds. The other
key elements in the equation are the

Mottt Bahr works on Sundn}r ||"r1r the New
York Giants. Bahr has kicked 221 field
Foalsin 309 attempts in 1.3 seasons

o
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center’s snap, the hold and the protec-
tion. Without these, there's no kick.

Centers are big people who can
pass a ball like a quarterback upside
down and then be immediately blast-
ed by a defensgive lineman. Most Na-
tional Football League (NFL) centers
are able to snap the ball so that the
laces are facing forward when it
reaches the holder. For a field goal,
the center snaps the ball backward 7
to 8 yards depending upon the kick-
er's preference and how quickly he
can elevate the ball. As the ball
reaches the holder it should till be on
the rise. The snap has to have pace,
but it can't be hiked so hard that the
holder has to fight to hold it.

The holder, meanwhile, wants to
meet the ball and bring it down with
him. The best position in which to
cateh the ball is with the back knee up
and the front knee down, In this posi-
tion, the holder can move to the ball if
the snap is off without really getting

out of position. The <
back knee acts as a back- ¥ &

stop and also as a guide g
for positioning the ﬂ 'Y

ball. Holding the ball with

the left hand (for a right-

footed kicker) allows the holder

to spin the ball laces forward if nee-
essary with his right hand. This also
gives the kicker a good view of the
ball, Quarterbacks tend to be the best
holders because they handle the ball
the most and have an even tempera-
ment. A ealm holder keeps the kicker
calm. Receivers, by contrast, tend to

be more neurotic and have their heads
on a swivel looking for tacklers,

Freplrlng to kick
All NFL kickers use a soccer-style
_ approach, meaning
_”- . they come at the
ball from a 45°
angle. Soceer-
style kickers

Hungarian-borm Pete Gogolak is credited with
soccer-style kicking. Gogolak [Buffalo

1964-"65, New York Giants 1966-"74) led the

American Football League in fleld goals In 1965,




Tom Dempsey of the New Orleans Saints
walloped the ball for a recond 63-yard field goal
on Nov. 8, 1970 against the Detroit Lions.
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Jan Stenerud has kicked the most field

373 —during a carcer spent with the Kansas City
Chiefs, Green Bay Pacikers and Minnesota Vikings
between 1967 and 1985,
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dominate the league bécause they are
more accurate than straight-on style
kickers. The aceuracy eomes from
getting more of the foot's surface area
on the ball. Having small feet is an ad-
vantage since you get mare of your
foot on tll';i I?allt;:k ﬁtfg:;;—ﬂtﬂﬂ kicker
hits the with a rectangular
area of the foot as opposed to a single

int. Your foot also doesn't have to

angled as severely to hit the ball
correctly.

One great exception, of eourse, is
Tom Dempsey, formerly of the New
Orleans Saints and holder of the re-
cord for the longest field goal at 63
yvards. While Dempsey kicked
gtraight-on, his club foot was like a
war mallet, affording him plenty of
surface contact with the ball. Today,

| the anly straight-on kickers in the

T

!’ L FTRATEON B ST CARRDN

NFL are emergency backup kickers
who normally play other positions.
As already mentioned, the ball is
held by the holder 7 yards behind the
line of serimmage, 8 yards if he drives
the ball. The kicker assumes, how-
ever, that the offensive line will be
pushed back 2 yards. This means the
ball must rise 10 ft.—the height of a
lineman with his arms extended up-
ward—within 5 yards or 15 ft. Placin
the ball farther back allows the world-
class sprinter at the end of the defen-
give line to run in a straight line to
block the kick. Forcing the defensive

E MECHANICS OF A FIELD GOAL

——

Soccer-style kickers approach the ball from a 45° angle. The planted foot. toes pointing
toward the target, is a foot-length away from the ball as the kicking foot makes contact.
The ball s kicked toe-down on the upper part of the shoelaces. A quick skip keeps the hips
from turning. Forward momentum, therefore, stays directed at the target. Hips and
shoulders are aligned toward the target during the follow-through.

cornerman to run at the ball in a bow

patternslows him down. Theideaisto
get as far away from the line of scrim-
mage as possible without giving the
defensive corner a line to run on. A
fast defensive cornerman can run to
the block point in 1.4 seconds, That's
why you practice kicking in 1.2 sec-
nndy& At 1.3 seconds, a kicker is push-
ing the ragped edge. At 1.4 seconds,
you eat the ball.

Splitting the uprights
I start my move to the assoon asit
hits the holder’s hands. For me, it's

two steps and a little hop to get the
motion going. As I approach the ball
my supporting leg is planted a foot's
length away from the ball. You should
be able to draw a straight line from
the ball to-a point between the arch
and heel of the planted foot. The toes
of the planted foot are pointed at the
target, the target being some point
through and beyond the goal posts.
Your body weight is over the ball and
this puts you in position to maximize
your follow-through.

The best place to hit the ball is in the

sweet spot just below the center of

@ Since a football is nol perfectly round, the
ae mdfﬂﬂl‘l‘li: forces influanci I'Ig its ﬂighl
path depend significantly on the alignment
of the foolball's axis with respect 1o its path
toward the target,

For a field-goal kicker, getting the football
io spiral nose first is an impossibility. The
best alternative is 1o make it spin and-over-
end around a side-to-side axis. While the
aerodynamic drag is greater than it would
be for a normal spiral, the ball will at least
have a gyroscopic action, giving its spin axis
a constant direction in space. On an ideal
end-over-end kick, the spin axis of the ball
should be haorizontal and parallel to the
yard-lines as the ball travels toward the goal
past, If thara's no wind, the ball will not drift

Just One Kick Is All It Took

or curve sideways.

To achieve maximum distance, a fieid-
goal kicker should launch the kick at about a
45" angle. To prevent the kick from being
blocked, the ball should be at least 10 f.
above the ground 2 yards before the original
line of scrimmage. This is ensured if the kick
islaunched at an angle of 35° or more. Final-
ty, the ball must be hit with enough force to
clear the crossbar, 10 ft. above the ground.
This means that the actuat landing point of
the trajectory musi be al least 3 to 4 yards
bayond the goal post.

Professional field-goal kickers are fre-
guenily called upon o perform this difficult
lask under exceplional pressure in the clos-
ing seconds of the game with a win—ar
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even tha champlonship—on the line.

One of the classic examples (s Mall
Bahr's 42-yard field goal (above) with 3 sec-
onds lel on the clock that defeated San
Francisco for the NFC championship and
sant the Glants to the Super Bowl in 1891,
Bahr's kick was straight and true, with a per-
fect end-over-end rotation.

A close examination of the videotape
showed that Bahr's kick cleared the cross-
bar by a considarable margin, landing about
12 yards behind the goal posts. Thus, the
overall distance was about 54 yards. The
hang time measured out to 3.6 seconds. A
compuler simulation, taking the effects of
air resistance into account, indicates that
the kick was probably launched with an ini-
tial speed of about 65 miles per hour, at an
angle close o 45°. The compulad irajectory

is shown at the left.
—Peter Brancazio,
Professor of Physics, Brooklyn College
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the ball. When I make contact, I'm
hitting the sweet spot with the top
part of my foot—on the shoelaces—
with my toe pointing downward. The
ball goes up, not because you're lifting
it, but because you're hitting it just
below the center axis.

For me to hit the sweet spot effec-
tively, the holder should position the
ball at about a 5° angle toward his
body rather than straight up and
down. Because of the angle at which
your foot is hitting the ball, this slight
tilt actually creates a more i
ular ali t between the foot and
the This positioning reduces the
tendency of the ball to hook off-target
while it's in the air. Foothalls hook
when your hips and shoulders openup
too much Em.Hyuur kicking foot comes

across the
Hﬁtﬁm ball with the laces for-
ward is ideal. Hitting the ball with the
laces facing back is the next ideal. Of
course, with the laces back you don't
et the desired compression of the
1, because the laces are in the way.
Laces facing to either side screw up
the ball's rotation. With the laces to
the side, the mass of the ball shifts as
does the poeition of the sweet spot.
Older balls are better to kiatiuthnn
new balls, With wear and tear, the
ball becomes a balloon. The ball be-
comes easier to kick because there's
more compression and it goes farther.
In a game, every hall is new, but the
home-team ball boys will give an offi-
cial a ball that's a little less new than
others. The difference between kick-
ing a new ball and an older ball may
mean as much as an extra 10 yards in
distance. Every little bit helps.

Body motion

As I'm planting my left foot, my kick-

ing leg is already cocked—so much so

that it looks like I'm kicking myself in

Lia and the lowes peetion o the gt
er portion o is

virtually parallel to the gruund.osﬂy

The contact point is the footbail’s sweet
ipot 1 In. below the center axis of the ball.

bending the knee and whipping your
leg toward the ball, you get the foot
speed necessary to kick the ball for
e h;rmmd !’!ykield:;
my feet are on the i
leg has to be cocked before the other
foot is
todo it any other way. _

S R e
is put own i
kifl: the lower back and stomach
muscles are toward the ball
even before my foot is. :

I'm more of a mechanical kicker
than a natural kicker, This means that
1 try to do the same thing every time
whether it's a 45-yard field or an
extra point. There are no chip shots.

The difference between a natural

kicker and a mechanieal kickariu_mngt-' :

planted becanse there'snotime  and instead direct

_. when .a natural

evident during the follow-through, A
w@mm.nﬁw
turning his hips m the tar-
after contact. I work on taking my
ips all the way thruuﬂ:-:e kick.
However, I stop my hips turning
| my momentum to-
T iping Iorsagh: the ball md my lof
kippi my
mm like it will break if [ come
down on it The hop prevents me from
: t.uget... md'l‘h.'l'n ma;l: I tlﬂ th
' way if I mis-hit the
ball, the m#menttll:::. of follow-
through still gives me 4 chance to
make the field goal. By contrast,
iicker mis-hits the

1'll see an aundacious hook or a
lot of rotation because he's under the
{ Ploase tirn to page 113)
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BOATING

CLEAN MACHINE

Honda'’s breakthrough 45-hp, 4-stroke emits less emissions
_than any other outboard afloat.

BY JOHN WOOLDRIDGE, Contributing Editor




® Greenis a popular color these days among marine en-
gine manufacturers, and none more so than Honda. I'm
not talking about designer graphics here, but environ-
mentally friendly engines, espeecially clean-burning
outbhoards that will rule the waterways before the end
of the decade, Market forces play a major role in this
trend—every company wants to be viewed as fighting
the good fight—but fear of coming Environmental Pro-
tection Agency (EPA) regulations is a factor, too,

In the fall of 1991, the EPA released preliminary
studies indicating that off-road equipment—including
lawnmowers, chain saws, tractors and boat motors—
account for 12% of carbon monoxide (CO) pollutants in
the air. Automobiles and trucks were said to contribute
T9%. More significantly, the study focused on two other
findings: 1. That off-road engines were responsible for
17% of oxides of nitrogen (NOy) emitted into the air
compared to 33% for the more numerous ears and
trucks, and 2. That off-road engines contributed 15% of
volatile organic compounds (VOC) compared to 33% for
cars and trucks.

What does all this mean? Probably, that the emis-
sions-control spotlight is about to shine on off-road en-
gines, especially 2-stroke outboards which are the larg-
est segment and the most emissions intensive due to
their large size and vast numbers. In an effort to get
ahead of the curve, Honda has developed a new engine
that uses technology that's been around for years, but is
unique to midsize outboards. The new engine is called

the Honda Four Stroke.

Two versus four

There's nothing inefficient about 2-
stroke technology, but it does have
its quirks. The invention of the 2-cy-
cle outboard engine, by Ole Evinrude
in 1907, launched the modern era of
recreational power boating, and ever
since, the huge waterway market has
been sold on 2-strokes.

There's a lot to like about 2-stroke
outboard engines as compared to 4-
stroke inboard and sterndrive en-
gines. For one, there's more power
output per pound of engine weight.
Secondly, 2-strokes don't require
systems necessary to work four dis-
tinet piston cycles and are, therefore,
mechanically simpler.

But these benefits don't come with-
out a price. The beauty of the 2-
stroke is that each cycle performs a
dual function—intake and compres-
sion on the upstroke, and power and
exhaust on the downstroke. This pro-
duces a power stroke on each revolu-
tion of the crankshaft (as opposed to
every other revolution in a 4-stroke),
but it also allows a small part of the
unburned gas/oil/air charge to jet out
with the exhaust prior to combustion.
It's a tiny amount, but at 5500 rpm, it
quickly adds up and elevates hydro-
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CLEAN MACHINE

carbon emissions from 10 to 20 times
higher than comparable 4-strokes.
(See “Double Whammy,” on page 33,
for a look at new 2-stroke engines for
automotive applications.)

Power in tune with nature
In 1973, Honda exported its first 2-
eylinder, 4-stroke outboard to the

while the piston is still on the down-
stroke and the cylinder is under maxi-
mum pressure, In a 4-stroke, valves
open a full eyele after combustion,
when the pigton has descended and
the cylinder pressure has been re-
duced. We recorded a quiet 64 dBA at
idle speeds of 1000 rpm, a pleasant 80
dBA at 3500 rpm, and an impressive

scales at 203 pounds, while num!::ti—
tors run the gamut from a no-frills
170-pound unit to more than 200
pounds for models equi with op-
tions similar to the Four 8.

The 3-cylinder engine accomplishes
its weight efficiency by using a thin-
wall, afl.mﬁnm die-cast blo]éﬁ i

ﬂe.mﬁn
inspired by Honda's lightweight

United States, so
there's nothing
new about the bas-
ic technology. But
until recently, it
was only available
in outboards up to
15 hp, which were
aimed at owners of
small fishing boats
and sailboats. Al-
though available
for years, these
small 4-strokes
have hardly made
a dent in the over-
all market,

INTAKE & COMPRESSION

2-STROKE CYCLE: DOUBLE TROUBLE FOR EMISSIONS

COMBUSTION

front-wheel-drive
cars. Low-zine al-
loys are also used
to help reduce
weight and stop
corrosion. Valve
geats are con-
structed of an un-
usual aluminum-
bronze alloy that
was selected for
its durability in
the marine envi-
ronment.

Other systems
that are unique to
Honda's midsize

g
TRAMSFER
PORT

But with the re-
cent introduction
of the Honda Four Stroke 35-hp and
45-hp outboards, interest has soared.
These midsize outboards have opened
up 4-cycle technology to a whole new
world of boaters. Still, PM wondered
how well midsize 4-cycle outboards
would work in the real world, o we
decided to put one to the test. We se-
lected a Four Stroke 45 mounted to a
deep-V Kenner 16V center-console
fishing boat and took it out in Miami’s
Key Biscayne. We put it through our
typical battery of tests and the re-

ts, quite frankly, were impressive.

At 3500 rpm, with the boat up and
running on plane, we recorded a 2.5-
gph (gallons per hour) fuel burn at 17
mph. These are fairly typical figures
for a small-boat rig, so there were no
surprises here. What surprised us
was that boat and engine speed virtu-
ally doubled from this point to wide-
open throttle (33 mph and 6000 rpm at
top end), yet fuel burn peaked at only
4.5 gph. At the 4000-rpm level, the
fuel burn actually dropped to 2 gph
from 2.5 gph at 3500 rpm.

We've tested 40-hp and 50-hp out-
boards in the past and the Four
Stroke 45s marks are among the low-
est we've recorded. Typical rangeis 5

h to 7 gph for engines and rigs
of this ﬁm.flncid:gtaﬁ a];ut::he Hunda*.l'ﬁ
top speed of 33 mph is among the
best, with typical marks running from
29 mph to 34 mph.

In addition to fuel efficiency, anoth-
er low-impact, “green” characteristic
of the Honda Four Stroke is its effee-
tive damping of engine noise. Two-
stroke engines are inherently noisy
due to the opening of the exhaust port
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Open exhaust and transfer ports in 2-strokes permit unburned charge to escape.

90 dBA at 6000 rpm. Typical readings
for comparable engines and rigs are
90 dBA to 93 dBA at WOT.

Innovative
While it's true that 4-stroke technol-
ogy comes with an inherent weight
nalty compared to 2-strokes, the
our Stroke 45 stacks up fairly well
against comparable 50s. It tips the

Specs And Test Data

Honda Four Stroke 45

493 cu. im; (BOS oc)
28in.x28in
B.21

45 hp at 5500 rpm

RAPM Speed Fuel Burn Sound Levels
2500 4mph  1.0gph 74 dBA
3000 6mph  1.5gph 77 dBA
3500 17mph  2.5gph B0 dBA
4000 22mph 2.0 gph B3 dBA
4500 25mph 3.0 gph 85 dBA
5000 28mph  3.5gph B7 dBA
5500 30mph  4.0gph A9 dBA
BO00 33mph  4.5gph o0 dBA
Price as lesied 55215

Honda Marine, 4475 River Green Phkwy.,
Dubuth, GA 30136, (404) 497-6066

Kenner 16V Center Console
Length 16 . 7in.
Boam 6H 10in.
Waight 8O0 b,

Kenner Mig., P.O. Box 100, Knoxville, AR
72845; (501) BAS-3171

Four Stroke power-
head include: a
reeirculating oil system that feeds lu-
bricant under pressure to the crank-
shaft and incorporates a dipstick and
an oil filter, a timing belt that turns
the camshaft at half the crankshaft
speed, two spring-loaded valves per
eylinder that are pushed open by
rocker arms, a capacitive discharge
ignition (CDI) system that reads off
the eamshaft pulley, three side-draft
carburetors inspired by technology
perfected on Honda motorcyeles and
automobiles, and aluminum intake
and exhaust manifolds.

Currently, neither 4-cyele nor 2-
cycle engines are regulated by EPA-
established emissions regulations.
But 4-strokes are likely to have an
edge against conventional 2-stroke
technology. Hydrocarbon emissions
(VOC) of the Honda 45 are only 6% of
those uced by a comparable 50-hp
2-stroke.

Nov. 15, 1992is the congressionally
mandated deadline for final rule-mak-
ing. Most marine-power manufactur-
ers have already laid the groundwork
for major and minor changes that will
be required in order to meet the com-
ing emissions regulations. Many of
the competing outhoard builders are
reportedly tooling up to introduce
midsize 4-strokes in near future.
Honda, of course, is already there,
and if ramors are true, the company is
set to introduce a big 4-stroke in the
100-hp class by the end of the year.
Much like the horsepower wars of the
"6} and "T0s, the clean-machine race
of the '90s has exploded from the
starting blaocks, and Honda has
jumped out to an early lead. ™
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Twenty years and five generations later, still a winner.

BY MICHAEL LAMM, Contributing Editor; PM Photos by Ron Hussey

® The first Civic came to America in
1972. Remember that funny little
roller skate of a car? Whatever people
thought of its looks, though, the tim-
ing was inspired—just ahead of the
1973-"74 gas crunch. Suddenly Honda
wasn't able to import Civics fast
enough as fuel economy became
Ameriea's No. 1 buying priority. Cus-
tomers practically beat down the
doors of Honda dealers trying to
thrust wads of money at happy Civie
salespeople.

People lucky enough to get a Civie
soon found out that they had bought
a package filled with surprises.
Thrifty, of course. Cute, yes. Fun to
drive, ditto. But Civic newcomers
also found that their little cars were
well engineered, surprisingly roomy,
ergonomically on target, well made
and anxious to please.

So here we are, 20 vears later and
into the Civie's fifth generation. For
1992, Honda offers two Civie body
styles—a stylish 4-door sedan and a 2-

POPULAR MECHANICS ® SEFTEMEBER 1992

door hatchback. A 2-door coupe ver-
sion is due this fall.

In 1991, 68% of all Civics sold in this
country were made in North Ameri-
ca. Civie Sedans are now being pro-
duced in East Liberty, Ohio, and con-
tain 76% local content—enough to be
counted as U.S. domestic automo-
biles. Hatehbacks come from Honda's
assembly plant in Ontario, Canada.
So while most of us still think of Civies
as Japanese cars, most of them—like
most Honda Aceords—are actually
hybrid transplants.

The top-of-the-line Civic EX and 5i
models come with 4-wheel disc
brakes, and the EX al=o lists antilock
braking as standard equipment. Add-
ing to every Civic's safety gquotient
are a driver's airbag and 3-point
shoulder harnesses,

The fifth generation seems to con-
tinue the Civie's “spirited economy
car” tradition. As in our earlier sur-
veys, Civic owners saw their ears as
inexpensive to buy and operate, fun to

drive and technologically advanced.

From the beginning, Honda has
never skimped on practical innova-
tion and high technology. An example
of this is the new Civie sheetmetal,
which is now 80% galvanized—which
means that the unitized body won't
Inok like salted Swiss cheese after two
or three years,

Another example: Two of the Civ-
ic's 4-cylinder engines—the 92-hp
Iﬂgh-n;PEIIean-burn VTEC-E 1.5-li-
ter (V atchback) and the hot 125-
hp VTEC 1.6-liter (Si Hatchback, EX
Sedan}—borrow variable valve tim-
ing from the midengined Acura NS-X
sports car. These two VTEC Civie
Fours use single overhead cams and
four valves per cylinder. At low rpm,
the cam followers open only one of the
two intake valves. But above 2500

m, a freewheeling secondary part of
the cam lobe locks against the main
lobe and opens the second intake
valve for added power. The net result
is a high-economy 3-valve engine up

43




Chvic instrumentation and control layout

A few owners complained about lack of

Clvic 5i Hatchback Is powered by snappy
125-hp 1.&-liter sohc 1 é-valve VTEC Four.

And a 4-speed automatic is available

continue to be among the best. lumbar support in front seats.
to 2600 rpm and a 4-valve hot rod from  16-valve 1.5-liter rated at 102 hp.
2500 on up to the 7000-rpm redline. Each engine mates to a specific 5- asanoption,

The other two engines available for
the Civic family are a T0-hp 8-valve
gohe 1.5-liter and a straightforward

speed manual transaxle with gearing
tailored to either economy or per-
formance, depending on the model.

Most of the owners in our survey
chose the 102-hp versions without
variable valve timing. And a surpris-

SUMMARY OF 1992 HONDA CIVIC OWNERS REPORTS*

Total miles driven: 1066 802  Excellent 88.5% Low operating costs 525 Crood 54.0

Avernge miles driven: Good 45,6 l:l:nd?;( 38.5 Average 9.5

Purchuse ¥ Average 1L6 Comfort 25.0 Poor 0.0
Average 1284 Poor 0.9 Performance 185 Mechmnical trouble?

18,108 Handling: Ride quality 18.0 o Bl.1%

Why did you choose the Civic? Excellent 60, 6% pavwer 16.0 Yes 189
Styling 30, Good 3.7 180  Whai Lype of trouble?

.6 Average A7  Specifie dislikes: Ko statistieally sigmifiennt
Repu 2.2 Poar 0.5 Road and wind noise 126% _ complainta
Part experience 24.3 Braking: i vimion 10,8 ETJT“ yoursel T
i 14.8 E nt 2%  Seats lack hambarsupport A7 o o2.5%
Performance 12.9 Good 40.7 No complaints 87 Yes 1.5
124 Average 6.0 Price too high 6.6  Dealer service oplilon:

Model cholee: Pouor 0.5 Insufficient r 6.0 Excellent 43.4%
Civie LX Sedan #6.0%  Overall m nreminder 5.5 Good 374
Civie DX Bedan 3756 Exeellent B5.6% 5.6 Average 1L8
Civie CX Hatehbuck 0.5 Good 40.7 Buiuuud 2g
Civie Si Hatchhack 0.5 Average a7 Mprove rear vision 12.7% Number of vehicles owned:

Avg. np%._cllrmﬂ « EPA ext.: Poar 0.0 Larger consale 10.8 Thia vehiche only 33.0%
Ti-hp 1.o-liter, f-speed 4248  Control layout: Improve seating comfort 7.6 Two vehicles 46.0

Lb-liter, b-ipeed 48755 Excellent B0.T%  MNochanges T8 Three vihiclea 128
102-hp 1. 5-liter, S-speed 3540 Good 36.8 Conventional head 7.0 Four or more 8.3
102-hp 1. 5-liter, Average 23 Make ABS 7.0  Principal driver:
auto 306 Poor 0.0 More engine power 6.8 Female 60.6%
L6-liter, G-speed 2006 Intrumentation: Waorkmanship opinion Mule 330
1Z5-hp 1.6-Hter, Execellent 57.5% Excellent 68, 1% E?iilu:ttrlhu L4
2184 Gropad 36.9 Gromet] =2 .lﬁtj- tion of owners:
Average f.1 Average £3 nider 29 28.4%
102-hp 1.5-liter 66.9%  Poor 0.5 Poor 0.5 049 years 474
T0-hp 1.5-liter 1.7  Driver sightlines: Comfort opinion, front senls: Bij-plua 24.1
126-hp 1. 6-liter 12.2 Excallent 48.4% 66.6% Based on your experience, would
#2-hp 1.5-liter T2 Good 371 Good 375 youbuya mlh?l:h if you had it

Transmission choices: Avernge 11.3 Average 5.6  todoover agnin?
d-apeed sutomitic 20.0% Poar 3 Poar 14 Yei 62.T%
S;F'd sl 0.0 Bpecific likes: Comfort oplnion, rear seats: 2.3

Engine power: Styling i 6% Excellent 2T6% No 1L1

* Percentages might not equal 100% doe to rounding up or insufficient data.
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ingly small number of our respon-
dents chose Civic Hatchbacks, The
new Sedan is obviously ahit.

The biggest complaint by Civie Se-
dan owners had to do with the driver's
view of the road behind. Shorter driv-
ers said the car's high parcel shelf re-
stricted their view out the rear win-
dow. They also told us that it's hard
to tell where the car ends in backup
Mmaneuvers.

The Civic's headrests are equipped
with fairly thick side-mounted stan-
chions, and these also interfere with
side and rear vision for some drivers.

Finally, some of the less expensive
Civie models have no righthand out-
side mirror. Owners who did have
right side mirrors complained that the
mirror design allowed dust and/or
mud to build up on the window glass,
obscuring the mirror,

There were also a few complaints
about comfort—12.6% mentioned
road and wind noise, observing that
earlier Civics were quieter, and 8.7%
cited lack of lumbar support in the
front bucket seats as a problem.

However, Honda's usual attention
to detail showed good results—87.3%
of our owners were impressed with
overall workmanship, and fewer than
one in five reported mechanical diffi-
culties that required dealer attention.
Moreover, of the few problems re-
ported, no single set of maladies
stood out.

Unfortunately, the few owners
who did experience problems weren't

leased with the service of their

onda dealer, and more than one-
third had to go back a second time for
the same repair.

Nevertheless, the owners found
plenty of things to like about their
new Civics. Styling led the hist, fol-
lowed closely by operating economy,
and these two were also cited as the
main reasons owners decided on Civ-
ies to begin with. Honda’s reputation
and past Honda ownership also scored
high among determiners in Civie pur-
chase decisions, proving once again
that Honda is on the right track.

As one Civic owner remarked,
“Honda excels because Honda wants
to excel, Everything about this car
says quality. I'm not sure if this is an
economy car with outstanding per-
formance, or a performance car with
outstanding economy. Whatever, it's
without equal.”

Looking at the bottom line—the
number of owners who, based on their
experiences, would buy this same car
again—it seems that most members
of our survey group agree. Almost
63% gave an unqualified yes—and
only 11.1% said no. Maybe brand loy-
alty isn't dead after all. ™
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Stretched wheelbase Improves ride quality and Interior volume of both the Civic Hatchback
{160.2 In. overall length | and the stylish new Clvic Sedan (173 in. overall ).

EDITORS REPORT

A Lesson In Civics

@ |t's not easy being the standard by
which all others are judged. Besides
going 110% to keep your competitive
advantage, your critics tend to survey
your efforts with an exceptionally hard
eye, simply because you've continual-
Iy raised their expectations.

Honda has met this challenge
through every renewal ol its Civic se-
ries, and continues to be the bench-
mark of its class. And if the new Civic
lineup isn't as startiingly innovative as
some of the past iterations, itis certain-
ly improved in every respect.

To refresh our Civic experiences, we
spent a few days hustling around Los
Angeles in an arrest-me-red Si Hatch-
back. Powered by Honda's nifty 1.6-
liter sohc 16-valve VTEC Four, this is
the hot rod of the family, thanks to its
weight advantage (about 150 pounds
lighter) versus the similarly powered
EX Sedan. Although this setup doesn't
produce the dramatic mpg numbers as
soma of the other Civic powertrains, it's
certainly the most fun to drive.

Excellent powertrains notwithstand-
ing, the biggest improvement in the
Civic lineup is that it's bigger. This is
particularly welcome in the 4-door,
which has been stretched 4.7 in. on the
wheelbase (to 103.2 in.) and 4 in. over-
all (to 173 in.), which adds up to better
ride and more rear seat legroom.

Hatchback dimensions have also in-
creased. The wheelbase is 101.3 in.
(from 98.4 in.) and overall length is up

by 3.1 in. to a still-tidy 160.2in. The Se-
dan is clearly better for anyone antici-
pating rear seat passangers, but the Si
Hatchback is tough to beat as a 2-pas-
senger runabout that can also deliver
sports car fun. We also like the clever
horizontal clamshell hatch opening—
just the thing for stowing groceries.

Don't think we're making a sedan
versus hatchback comparison here.
Perhaps the most striking thing about
these new Civics Is theair diversity. The
Sedan is much roomier than its prede-
cessor, and strikes us as the new style
leader in its class. The Hatchback con-
tinues to be distinctive, as well as a
mini-masterpiece of interior design.

Both Civic series offer improved ride
quality and their handling—aiways a
Civie strength—is as good as anything
in the small car spectrum. And we think
Honda continues to be on the cutting
edge when it comes to control layout
and small-object storage.

Civics have commanded premi-
um prices, a trait exemplified in our Si
test car—almost $13,100 with options
(a/c, $720, and premium AM/FM/cas-
sette sound system, $420). We should
point out that the basic Si price—
$11,900—includes power locks, pow-
er windows, power mirrors, a driver's-
side airbag (standard on all Civics) and
a power sunroof. And anyway, who
ever heard of best-in-class also being

cheapest?
—Tony Swan
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From X-rays to gamma rays, invisible forces
have fascinated us for 97 years.

BY MARY SEELHORST

® The crackle of a Geigercounter
poised over an old glow-in-the-dark
watch testifies to the presence of in-
visible rays—unlike the emperor's
new clothes, these unseen threads are
real. The incessant sputter adds a rad
of reality to the instruments dis-
played in the “Invisible Rays" section
of Henry Ford Museum's exhibit
“Possible Dreams: POPULAR ME-
CHANICS and America's Enthusiasm
for Technology.”

Mary Seelhorst is curator of the “Possible Dreams™
exhibit af Henry Ford Museum & Greenfield Vil-
lage in Deartrn, Michigan
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An exhibit about things invisible?
The project team joked about merely
displaying an empty case labeled “In-
visible Rays.” But instead, the muse-
um staff assembled devices for every-
thing from X-rays to microwaves to
lasers, illuminating them with a col-
lage of PM headlines, quotations, coy-
ers and graphics. Here, museum visi-
tors get a dose of the fascination and
fear that has surrounded the develop-
ment of all kinds of rays throughout
the past 90 years.

An induction coil used in Thomas
Edison's laboratory to power his early
X-ray tubes is on displlxn Edison, al-

PR PHCHID BY GPHOIRD

ways looking for practical, profitable
applications of science, was one of the
earliest X-ray experimenters in
America, He was also quick to recog-
nize the dangers.

“] am through with X-rays, radium
and everything of the kind,"” he wrote
in a 1903 PM article. “Not only is my
left eye badly affected by the Roent-
gen ray, but I am having all kinds of
trouble with my stomach—due, I be-
lieve, to leaning over an X-ray ma-
chine while experimenting."”

While Edison thought the research
was not worth the risk, others per-
sisted. On display is a 1912 PM report
on a new shoe designed for the U.S.
Army, “after four years of extensive
experimentation, including a liberal
use of the X-ray,” which proved that
“the army shoes in use did not l‘.ruljif
follow the lines of the ave foot.”
We wonder if anyone thought to ask
the soldiers if their feet hurt.

Watches, like the popular Radiolite
brand on exhibit, were made to glow
by adding a small amount of radium to
the paint. A 1917 Radiolite advertise-
ment is also on display, along with one
hawking “Luminous Paint" for the do-
it-yourselfer, Yet, in 1928, PM re-

{ Please turn to page 107 )
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MAN AND MACHINE

THE KING’

LAST LAP

Racing legend Richard Petty winds up his final season as the winningest
driver in stock car history—and a genuine American folk hero.

BY CLIFF GROMER Richard has seen it all and done it all,
from wrenching on race cars to be-
® Understand that Richard Petty comingthe winningest driver in stock
was there at the beginning—before car racing history. His blazing vie-
there was such a thing as NASCAR, tories on the high-
before there was such a thing as banked ovals and the
organized stock car racing. ﬁ_‘rﬁfj short tracks earned

-t

him the name “King Richard.” And
with good reason.

In his 85 years of professional rac-
ing, Petty has piled up a stack of re-
cords that no other driver has even
approached: Seven NASCAR Win-
ston Cup championships, 10 consecu-

= 1]
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While the king has driven Ford and GM
products. he really made his mark behind
the wheel of Plymouth and Dodge cars.

e
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- === a driver after the

" he's callin

tive first-place finishes, 27 wins in a

single season, 200 wins in 1156 NAS-
CAR Winston Cup races entered and,
in the Duytona 500—the World Series
of stock ear racing—Petty has
checked into the winner's circle no
less than seven times. And those are
just the highlights.

Petty has been to the bank even

high, he could come charging down off
the banks to keep the engine wound
upin its power range. It also made for
an easier turn into the corner than
running low and turning left. There
was less rolling frietion, which put
lese strain on the tires, ear and driver,

Petty really felt the power dis-
advantage when GM unofficially en-

more than he's been to
the winner's circle
with career earnings
of more than $7 mil-
lion.
But, it's over, This
geason is his last. Pet-
Lty is hanging it up as

? last race of "92, and
this last
lap of the Winston Cup
circuit his Fan Appre-
ciation Tour,

The first time Rich-
ard Petty strapped on
a ¢crash helmet was in
1958, He drove a '57
Olds convertible in a
100-mile race on a dirt
track in Columbia,
South Carolina, fin-
ishing sixth. The fol-
lowing year, Petty be-
gan a long association
with Plymouth. In his
first outingonthe high
banks of the super-
speedway at Daytona in
1958, Petty ranthe high groove
near the fence while most of the traf-
fic was down low taking the shortest
route around the course. The high
groove, Petty figured, offered a cou-
ile of advantages. First, there was
ess traffic. Then, if you got out of
shape, you'd most likely hit the wall
sidleways rather than I‘:'ead*on. But
there was another reason, Petty's
Plymouth was down on power com-
pared to the competition. By starting

PR FSOTD BV DAYTONSS ITERATICONAL SPEETRAT

o AN
VEPRELDIATHIA

tered racing in 1961 by
backing a hot Pontiac.
Those 421-cu.-in. Pon-
chos of the early '60s
were good for 465
horsepower, and not
much ecould touch
| them. Ford and Chevy
started upping their
| horsepower to catch
up, and they had some
480- to 500-cu.-in. en-
—1| gineson the drawing
« board when NASCAR
put a 428-cu.-in. limit
on engine size. When
Ford and Chevy both
showed up in '63 at
Daytona with 427-in.
powerhouses under
their hoods, Petty in
his 413 Plymouth
might ag well have
stayed home. The
Plymouth had a better
chance on slower
tracks where handling
was a factor, but it was
hopelessly outelassed run-
ning at full bore.

But the Mopar camp was cooking
up its own surprise for the '64 sea-
son—the 426-hemi engine. And they
waited for Daytona, with its room for
vroom, to bomb the blue-oval troops
(Chevy and Pontiac having bowed out
of racing the previous season). Ford
didn't know what hit it.

Petty qualified in the 50-mile pole
position race at an incredible 174,418
mph, bettering the track record by al-
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THE KING'S LAST LAP

P N

Petty set a record with seven victorles in the Daytona 500—the World Series of stock car

racing—including 1964 (top], 1966 |[center] and 1971 [bottom].

most 10 mph. Another hemi-powered
Plymouth driven by Paul Goldsmith
qualified for the pole at 174.910 mph.
The fastest Ford could muster was
only 169 mph. When the flag dropped,
Petty jumped out in front and stayed

there n all but 16 of the 200 laps. He
was more than a lap ahead of the No. 2
Plymouth when he got the checkered
for his first superspeedway win.
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Plymouth had walked away with Day-
tona, finishing 1, 2 and 3. Because of
the g-forces in the turns, Petty had to
prop up his body with a 2 x 4 wrapped
in foam rubber. He said it was the best
improvement the team had ever made
toa race car,

But the monster hemis weren't
without their problems—the biggest
being the oiling system and bearings

(|

which had to be pinned to prevent
spinning, Petty's crew made their
own ail pans and rerouted the oiling
system, eventually going to a dry-
sump system. Even more horsepower
was coaxed out of the engine by re-
ducing piston-to-valve elearance to
riise compression,

Ford protested the hemi and NAS-
CAR banned it in "64. Chrysler gath-
ered up its marbles and went home,
pulling out of the eircuit in "65. With
roundy-round action on hold, Chrys-
ler built Petty a drag car for the quar-
ter-mile. He was quite successful with
it until the suspension broke on a run,
knocking out his steering and braking
control. The car plowed into the
stands, killing an 8-year-old boy.

When Chrysler ended its NAS-
CAR boycott, Petty returned to his
familiar spot in the winner's circle,
with 1967 being his all-time banner
year, By the end of the year, though,
Plymouth was losing its advantage
and Petty wanted to run a Dodge.
Chrysler said no, but Ford was eager
to welcome the champ into its camp.
Petty won in '69 at Riverside—his
first time out ina Ford.

Chrysler finally got on the stick in
'69 and built a new breed of race
car—the winged warrior Plymouth
Superbird and Dodge Daytona. The
needle-nose front ends and sleek bod-
ies made for great aerodynamics, and
the huge, adjustable rear wings made
the cars stick like glue. Still, the Petty
team found room for improvement,
shaving down the door handles and
making the windows fit flugh for even
better aero numbers. Stopping power
was beefed up by using Ford Thun-
derbird front disc brakes adapted to
the Chrysler spindles.

To get the Superbird to go where
Petty pointed it, the steering geome-
try had to be reworked. Everyone
does this now, but Petty was the first
to discover that the hot setup was to
have a true arc at the steering-arm
pivot points. They modified the link-
age by shortening the pitman and
idler arms and lengthening the steer-
ing arms.

The Plymouth years ended in late
72, and Petty drove a Dodge from '73-
"78. In August 1978, Petty came tothe
GM fold and buckled himself into a
Chevy, It was to be a winless season,
Petty made a great comeback in "79
driving an Oldsmobile, and then went
more upscale to the Buick in 81 and
finally Pontiae in 1982,

When Richard Petty cuts the igni-
tion in his blue-and-red STFP Pontiac
at the end of the 1992 Daytona 500, he
will have closed a chapter in NAS-
CAR history, And stock car racing
won't be the same without him, P
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BY STEPHEN A BOOTH, Contributing Editor
and FRANK.C.-BARR, President, APEL
PM Fhotus by Brian Kosaff

TERK TVZO
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New amplified lndaﬂfantennas boost
television receptian: Heres how they rate.

i
d
® While a television graces near-
ly every home, not every household
has a good rooftop mast antenna. Those
who must go without—for whitever the rea-
son—suffer lives of not-so-qmet desperation as
they fiddle with ungainly rods of rabbit-ears anten-
nas that sit in mockery atop the television
A good outdoor antenna mounted above the house of-
fers the advantage of height and multiple signal-grab-
bing elements. By contrast, indoor antennas often yield
indifferent results, especially if the household is on the
fringe of the transmitting footprint. Even in strong sig-
, Biet- -top indoor antennas, known as I|I!]"|’l}l""
ean be adversely affected by metal in a stroeture and
movement within a room. You know the seene: The TV
picture looks great while you're adjusting the antenna,
and reverts to hash the moment you step away. The old
home remedies seldom work, and we've seen them all:
paper clips, metal foil, even a kid brother sentenced to
grip the antenna for the duration of a program
Now comes a class of amplified lllni----l' antennas
|J|rbn||.-|nj.: some relief to dipole sufferers. The premise
18 relatively simple, Usually, what is considered a bad
TV plt_l,urvj-u.innnu'-. picture. The TV is receiving a sig-
nal, but it is weak: snow afflicts the video, liss accompa-
nies the audio and, sometimes, picture and sound fade
in and out. In theory, an amplified antenna should help
elean up reception by boosting the incoming signal
strength above the threshold of noise
To find out how much water this theory holids, PM
rounded up five powered antennas for lab testing and
in-home evaluation. These set-top transducers should
be of interest to cable households, ton. Resides their
usefulness during the occasional cable outage, they can
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tenna
adapter for older TVs with serew-on
terminals. Details and test results can
be found in the accompanying chart.

At the ativunt Product Evaluation

Lab (APEL) in Bethel, Connecticut,
we wanted to learn how much gain, or
amplification, each antenna applies to
the incoming broadeast signals, Gain
is measured in decibels (dB) and the
more of it, the better.

All of the manufacturers specify
gain in their literature and packaging
but shoppers cannot use these figures
for comparison because the test meth-
ods might vary from brand to brand,
APEL, though, applies a uniform test
to all models—so the measurements
in the chart let you compare brand to
brand.

In every case, the lab measure-
ments show the amount of gain avail-
able compared to a passive, unampli-
fied dipole antenna. The test is
performed in a free-field environment
where no reflected RF (radio frequen-
ey waves can add interference. Here,
APEL generates VHF, UHF and FM
gignals and transmits these to a pas-
sive, half-wave dipole located 1 meter

50 tomes wlth a apufﬂ lllg:

livolts and 12dB of gain nets four
times the original input. Signal
strength is boosted 10 times, to 10
millivelts, when an amplifier exerts
20dB of gain, Along these lines, 35dB
of gain yields about 10 times the signal
strength found at 150B.

Again, the bottom line is the more
dB, the better, but vou'll notice two
sets of measurements in the chart—
Minimum Gain and Maximum Gain—
as well as some negative figures,

With the exeeption of the Archer
antenna, all the models here offer
variable pain, meaning you can adjust
the amount of amplifieation until you
see the best picture. Usually, this is
done with a dial. Minimum Gain de-
scribes the amount of amplification
availuble at the lowest setting, Maxi-
mum Gain shows the reading the lab
got, pedal to the metal.

The negative numbers represent
the opposite of gain—namely, loss,
They indicate the degree of attenua-
tion the antenna exerts on the incom-
ing signal—that iz, the amount, in
decibels, by which it weakens or cuts

TERKTV20

duh’fthﬁ?
An antenna, espeu an amp
one, to weaken a signal, But if the
negative measurement is found at
Minimum Gain, you can probably live
with it 20 long as the antenna also
offers ample Maximum Gain. When
evaluating amplified antennas, keep
the following in mind: If you've
hooked up everything correctly and
the powered model gives you worse
performance than the passive dipole
vou've been using, then assume some-
thing is defective with the amplified
antenna. In other words, a powered
antenna may not help—the signals
you receive might be just too
weak, But it shouldn't hurt,

For example, we suspectl a
manufacturing defect in the
Reecoton PowerWave TVS00
muodel tested here. Even

RECOTON POWERWAVE TV600
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APEL LAB TESTS
VHF GAIN (dB)

Maximum

Manufacturer's Specifications’

UHF GAIN (dB)

Minimum

Maximum

Manutacturer's Specifications!

FM GAIN (dB)

Minimum

Maximum

Manuflacturer's Spe
VIEWING TESTS? (Passive/Amp'd)?
VHF (07/00)

Q78 Qros

0708 07T

Qvo8*

UHF (11/00)

"Mt 112

1M L a1 e 1111

1. Denotes the amount of gain, or amplificalion, thal the manulaciurer claims lor the product. It 15 nol known what test method(s) the various
manufacturers employ. APEL measures all models uniformily by comparing the amount of amplification (o a passive, hall-wave dipole antenna that s
assigned a value of OdB whan fed a T-millvall signal. 2. Whareas APEL's measuremeants are made under [aboratory control, hege viewing compansons
regresant specific residential conditions. 3. Using passive rabbél ears. the home TV recesves seven VHF and 11 UHF stations with varying guality, from
viewable-but-noisy to excellent, Compansons ware nol made for FM radio. 4. Although the Terk antenna does nol offer FM radio roception, it does recalve
and ampdity cable TV signals. APEL measurad minimum gain at -BdB and mawimum gain al +10dB. The manulacturer claims +18dB of gain

* With detarioration on threa stations comparad io passive anienna. Ses toxt
** Brought in one additional station and, al timas, two others, See test

== Al with deterioralion compared to passive antenna. Sea lax

after bench-testing a second sample,
APEL obtained tive figures for
Maximum Gainin UHF and FM re-

ception. In VHF, Maximum Gain (at
+17dB) was much lower than the
manufacturer's claim of +28dB, Usu-
ally, the claimed specifications aren’t
so far off the mark when compared to
lab measurements.

We suspect a manufacturing flaw
because the TV500 shouldn't have
performed much differently from the
very good PowerWave TV600—both
share technology by famed RF en-

_ gineer Larry Schotz. Begides
cosmetic design, the two models
differ in that the TV600 has sepa-
rate gain controls for VHF and
UHF, while the TV500 has a sin-

gle ganged control.

Home viewing
Before detailing the performance
of specific antennas, a word about

ARCHER COLOR SUPREME 200
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APEL's testing and PM's hands-on
evaluation is necessary.,

The clinical results ubtained in the
lab should be harne out in the huﬁ
viewing tests. On a weak signal,
instance, the difference among anten-
nas wit,hﬂdB gain, +15dB +30dB
should be visibly obvious. In every
case, what we saw on TV tracked with
the lab’s findings.

For the record, the home viewin
evaluations were conducted in a resi-
denee located in the suburbs of New
York City, about 35 miles from the
transmitter atop the World
Trade Center. The home re-
ceives seven VHF and 11 UHF
stations regularly, with quality
that varies from noisy-but-
viewable (two VHF, four UHF)
to good (four VHF,
three UHF) to
excellent

GEMINIG2000 RECOTON POWERWAVE TV500

" A

(one VHF, four UHF). Additionally,
this lunm‘.mn is on the fringe of the
service area for one VHF and three
UHF stations.

For all its problems in the UHF
band, where it even degraded recep-
tion of the four best signals, the Reco-
ton PowerWave TV500 did improve
the two noisy VHF channels at its full
+17dB gain. Lesser amounts of gain
cleaned up the four stations, The
more powerful +25dB gain of the
TV600 made the two noisy VHF sta-
tions quite good, and pulled in the ad-
ditional distant VHF station. A little
tweaking above the +13dB Minimum
Gain setting 1m[.|»1mved the four good
stations, but higher settings for these
and for the one e:ma'ilent channel did
overload the tuner. In UHF, the four
weakest stations looked better at the
+13dB Maximum Gain mark. Noth-

ing was vm\nable at the -29dB
{ Tarn to page 1)




IT STARTS EACH DAY

COLD, NAKED AND
VIRTUALLY
UNPROTECTED.

A

Your poor engine.
Al start-up, iL's
only protected by a thin film
of oil. It has o wail precious
moments lor more oil o be
pumped up from the pan. The
resull? Friction and meltal-
to-metal contaclt. In ftact,
most engine wear occurs at
start-up. Help stop il by using
new STP™ Engine Trealmenlt
with XEP2™ This breakthrough
formula actually bonds 1o in-
ternal engine parts providing
protection lrom the moment
you turn the key Durable pro-
tection proven in independent
lab tests to slay put, starl
alter start. Don't send your
engine oul into the world with-
out new STP Engine Treatmen!
Help stop engine wear belore

you start, B'ﬁj;

HELP STOP IT
BEFORE YOU START.
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PM's 90th anniversary.
BY NEAL BARRETT

® In keeping with the theme of our
anniversary colleetion of furniture,
the design of this coffee table has its
Euvut.a #tthie Arts-and-Crafts tradi m
on. ts atrnng simple
this table of cur] J
a wide variety of furniture styles.
Should you need an end table,
kitechen table or worktable, the di-
mensions of the legs, and
can be modified easily to suit
ferent needs.
And, because the table is a reason-
ably simple degign, it is an ideal

A coffee table built to celebrate

project for a wmdwnrker with inter-
mediate-level skill, who has a well-
equipped workshop that ineludes a ta-
ble saw.

The table's top is glued-up and
fnrms a solid panel, 1ts legs are cut

nhg of curly

tnmnka your job easier, we've located

‘a national supplier of this beautiful

and unusual wood in extra-thick sizes.

mwtﬁwm’ g

The finish we used on this piece,
and the others in our commemorative
furniture imite. eouldn't be easier to
apply. It consists of three coats of
hand-rubbed Waterlox Transparent
finish. This oil finish builds up to a thin
coating. It uces an invi ngly suﬂ'.
sheen and brings out the

curly maple without having tu use
stain. The finish imparts a slightly
amber tone to the wood,

Color phato: b Grictsch

Technicatart: Eient Thompson
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Making The Top

Begin by selecting the 5/4 stock for
the tabletop. Note that the top is
glued-up from six 4-in.-wide strips. In
selecting the wood for the top, try to
match the pieces for color and grain
pattern go the piece will have a uni-
form appearance,

Joint the edge of each board, rip
each one to about 4% in., then joint
the boards again to remove the saw
marks and crosseut them about 2 in.
longer than the finished dimension
(Photo 1). Check to be sure that each
joint is tight and square along its en-
tire length. Mark the stock for joining
plates spaced about 6 to 8 in. on cen-
ter, then cut the slots with the plate
joiner (Photo 2), Use a flat tabletop or
a saw table as a worksurface. Be sure
to hold both the workpiece and joiner
tightly to the table as you cut the
slots.

Spread glue on the board edges and
in the plate grooves, insert the joining
plates and assemble the top. Use bar
clamps to pull the joints tight. After
about 20 to 30 minutes, scrape off any
excess glue squeeze-out from the sur-
faces of the panel, then let the glue
cure completely.

Trim the tabletop to length, using
either a sliding table jig on the table
saw or & circular saw with a straight-
edge clamped to the top.

Next, hold the top between bench
dogs and lightly plane the top to re-
move any small irregularities left

1 Joint one edge of each board used In the
top. Rip the board slightly over width, then
Joint the sawn edge smooth and stralght.

Z Cut the Jolning plate slots in the edge
of each board. Work on the table saw or

another clean, flat surface.

3 After glue-up, use a razor-sharp plane
to remove irregularities in the top. Work
diagonaily or across the top.

from gluing the stock together (Photo
3). Use a razor-sharp plane and work
diagonally across the panel. As fig-
ured woods have a tendency to tear
out, take a very light cut. If you still
have trouble with tearout, you ean

& Before sanding the top, use a cabinet
scraper to remove small areas of tearout
left from the hand plane.

plane directly across the panel's
width, although this will require more
sanding later.

Use a freshly sharpened cabinet
scraper to finish smoothing the table-
top (Photo 4).

Making The Aprons

Rip and erosscut the stock for the ta-
ble aprons to finished size. While the
tenons can be cut in a number of ways,
ineluding using dado blades and by
hand with a backsaw, we chose to use
i ahu];ﬂnwde tenoning jig on the table
saw. Numerous commercial jigs are
available, but most operate on the
same principle of passing the work-
piece vertically over the saw blade to
cut the tenon cheeks,

The jig consists of a block of wood
with a long, narrow piece of scrap
screwed toit. The h'lm:i rides against
the table saw fence and the long, nar-
row piece acts as a backrest for the
piece being sawn. The backrest is
serewed to the block at 90°, The di-
mensions of the pieces used to make
the jig aren't important as long as
they provide adequate support for the
workpiece. This means that the block
should be long enough to accommo-
date the apron and backrest, and wide
enough to provide an adequate bear-
ing surface for a elamp to secure the
workpiece,

It is important that the two pieces
that form the jig have square edges.
Any deviation from square in the jig
will result in a tenon that does not fit
the mortise properly.

Make a test cut on scrap before
sawing the tenons. To do this, clamp a
piece of scrap against the jig soits end
rests on the saw table and its back
edge butts to the backrest. Adjust the
saw blade height carefully, and run
the test piece over the blade. If the

-

8 Cut the tenon cheeks with a shopmade
tenaning Jig. Use a parallel jJaw clamp to
hold the apron to the jig.

saw cuts are correctly located, paral-
lel and the right depth, you cancut the
tenons (Photo 5). If the test cuts are
out of parallel, it means the jigis out of
square, Any other adjustments can be
made by moving the saw fence or
changing the blade height.

Before cutting the shoulder cuts on
the aprons, screw a long piece of
straight serap to the miter gauge to
form an extension fence. Fastena
clamp to the extension fence toact asa

& Saw the tenon shoulders with a miter
gauge and extension fence. Note the paral-
lel jaw clamp that acts as a stop,

kse,
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stop, and test the setup on a piece of
serap before making the shoulder
cuts, Saw the tenon shoulder first
(Photo 6), then saw across the apron's
edge (Photo 7).

Sawing the narrow shoulder in this
way leaves a small piece of waste at-
tached to the tenon. Remove this by
cutting with a dovetail saw, or cut off
the waste on the band saw.

Make a template from cardboard or
hardboard of the curved bottom pro-
file on the long aprons. Trace the
shape on the apron, and use the band
saw or a sabre saw to cut the curved
shape (Photo 8). Keep the saw blade
barely to the waste side of the line as
you cut.

We cleaned off the saw marks on
this edge and refined the curve by
clamping the apron upright on the
bench and taking short strokes with a
sharp spokeshave (Photo 9). If you
are careful, you can accomplish the
same thing using a sanding drum on a
drill press. Use light pressure on the
drill press to avoid burning the wood
or leaving crescents, Take fine cuts
if you are using the spokeshave to
avoid gouging. With either method,
work down to the line in several

Asses,

Using dado blades in the table saw,
cut the groove on the top inside sur-
face of the apron pieces (Photo 10).
This groove will house the lip on the
wood buttons for fastening the top to
the base. Even a narrow dado blade
has a tendency to push a workpiece off

T Cut the small shoulders with the apron
on edge. Cut the waste plece off the tenon
with a dovetall saw or band saw.

9 Remove the saw marks and smooth the
apran’s curve with a sharp spokeshave, or
use a sanding drum on a drill press.

the saw table, especially if the dado
blades are dull. To avoid this, feed the
workpiece slowly, and use a pushstick
at the end of the cut to keep your hand
clear of the dado blade., And, of

8 Mark the curve on the long aprons, and
saw just outside the line using a band saw
or sabre saw.

10 Cut the groove in the aprons with
dado blades in the table saw. The small lip
on each button fits the groove.

course, use sharp blades,

If you find that the workpiece is
riding up, despite these ﬂl.i:ﬁﬂ, try
cutting the groove in two shallow

passes.

Making The Legs

The table legs are unusual in that they
are made from stock far thicker than
you find at an average lumberyard.
You may be able to buy or erder curly
maple for the rest of this project at a
local lumberyard that sells hardwood,
but rhances are such a yard will have
difficulty finding curly maple that is
this thick.

11 Cut the mortises with a plunge router
and fence. Place a scrap plece next to the
leg blank to support the router.

Fortunately, we've located a lum-
beryard inthe heart of Pennsylvania's
Dutch Country that specializes in
curly maple. Contact Sandy Pond
Hardwoods, 921 A. Lancaster Pike,
Quarryville, PA 17566. This business
is refreshingly service minded and
will ship the stock to your house by
truck or United Parcel Service,

Note that the stock will arrive with

12 Square the mortise ends with a chisel.
If the mortise is bored on the drill press, its
sides must be pared flat.

rough-sawn surfaces, You need to
have the stock planed to thickness at a
lumberyard or plane it yourself.,

If you plane the stock by machine,
put a set of sharp knives in your plan-
er. If you use hand planes, get ready
for some exercise and sharpen your
tools well before and during the oper-
ation. Either way, take very shallow
cuts, The less you tear out the maple

13 Cut the leg blanks to shape on the
band saw. The curved profile is cut on the
inside surfaces of each leg.

L 58
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while planing it to thickness, the less
cleanup you will have later with
serapers and sandpaper.

If you have the stock planed at a
lumberyard, expect Lo pay a premium
for this work—the yard may have to
install a fresh set of knives and take
extra time with the stock.

{Jnce the stock is the correct thick-
ness, rip and joint the leg blanks to 2%

JOURNAL

in. wide and crosscut them to length.
Diraw the position of the mortizes on
the leg blanks using a sharp pencil and
square, or use a mortise gauge, Holda
leg between bench dogs, and use a
plunge router and edge guide to cut
the mortises (Photo 11). You can also
bore out the bulk of the mortise on a
drill press, then pare the sides flat
with a chisel. Either method will re-

quire that you also pare the mortise
ends square (Photo 12).

Make a template of the curved sec-
tion of the leg and trace the curve on
each leg. Note that the legs curve only
on the inside faces. Cut the legs to
shape on a band saw, staying just to
the waste side of the line (Photo 13).
Clean up the curved face with a plane
or a belt sander.,

Assembly

To begin assembly, rip a strip of %-
in.~-thick stoek to 2 in, wide, and cross-
cut it at least 24 in. long for making
the wood buttons that fasten the ta-
bletop to the base.

Use the dado blades in the table
saw to cut a Ya-in.-wide x Ye-in.-deep
rabbet along one edge of the strip. As
was the case with cutting the groove
in the aprons, the workpiece may
have a tendeney to move away from
the blade. If necessary, cut the rabbet
in Lwo passes.

Crosscut each button to length us-
ing an extension fence on the miter
gauge (Photo 14). Mark the length of
the buttons with a strip of tape on the
table-saw table. Slide the workpiece
up to the edge of the tape and move it
over the saw blade.

Bore and counterbore pilot holes in
the buttons for the screws that attach
them to the top:

Test fit the legs to the aprons with-
out glue. Ifajoint is too tight, pare the
tenan to fit with a sharp chisel, or use
a chisel and block plane. If a joint is
too loose, glue a veneer shim to the
tenon chee

Onee all the joints fit correctly, be-
gin the assembly of the table base by
joining the short aprons to the legs.
Apply glue to both mortises and ten-
ons and use a bar elamp to pull the
joints snug. Compare opposite diago-
nal measurements of the assembly to
check that it is square, and adjust the
clamps if necesgary (Photo 15).

After the glue has cured, glue and
clampthe two ends to the long aprons.
Be sure to do this on a flat surface in
order to avoid imparting any twist to
the base.

Cut pieces of 5/4 stock for the cor-
ner blocks. Use either the table saw
and miter gauge or a miterbox to cut
the 45° angle on the block ends.

Bore and counterbore pilot holes in
the blocks on the drill press (Photo
16). It makes the process easier if you
clamp a fence, 45° base and stopblock
to the drill press table,

Next, secrew the corner blocks to
the aprons with 1%-in.-long No. 8 th
screws (Photo 17). The screws will go

in easier il you lubricate them with a
little wax.

Carefully sand all the parts with
120-, 220- and 320-grit sandpaper.
Then dust off everything thoroughly
with a tack cloth,

We applied three coats of Waterlox
Transparent finish to the table. Apply
the finish with a clean rag, allowing
only a thin film to remain on the sur-
face, After overnight drying, scuff
the finish lightly with 320-grit paper,
wipe it off with a tack eloth and apply
the next coat. Repeat the process on
the next coat. When the last coat has
fully cured, rub it out with 4/0 steel
wool and polish it with a soft, elean
clath.

To assemble the table, place the top
upside down on a padded surface,
then place the inverted base overit.
Adjust the base for an equal overhang

15 Giue and clamp the short aprons ta the
legs. Measure diagonals to check the as-
sembly for square.

%

17 Lubricate the screws that hold the cor-
ner blocks to the aprons with a little wax.
Screw the blocks to the aprons.

on all sides, then install the wood but-
tons and bore pilot holes in the top.
Attach the base to the top by screw-
ing through the buttons with 1%-in.-
long No. B fh serews.

14 Crosscut the buttons on the table saw
using the miter gauge. A plece of tape on
the saw table acts as a guide.

1& Clamp a stopblock and backrest to the
drill press. Bore, then counterbore, the pl-
lot holes in the comer blocks.

18 invert the

an the
top with equal spacing all around. Screw
the buttons into the top.
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HOME
IMPROVEMENT

RADIANT
BARRIERS

BY MERLE HENKENIUS
PM lllustrations by
Eugene Thompson

@ If vou've owned your home for a
long time, you probably remember
hearing about sheets of reflective foil
that could save you up to 40% in ener-
gy bille. You may also recall thinking
that these claims were simply too
good to be true. As it turned out, a lot
of other people thought so too—
among them, state attorneys general,
EPA enforcers and a respectable col-
lection of scientists across the land.
And, not surprisingly, the insulation
manufacturers took a vigorous inter-
est as well, The outeome, of course,
left the hucksters looking for work,
while traditional insulation held its
dominant position when it came to
controlling heat and saving money.
However, at the center of the fray
was a more reasonable proponent of
radiant barriers. These folks pre-
ferred better research and more mod-
eat elaims—and accepted the modest
rices those claims would fetch.
ey've since managed to hold their
own among competing interests, and
their product has withstood some fair-
ly hostile serutiny.

About radiant barriers
Radiant barriers are sheets of rein-
foreed reflective foil that are installed
in attics to check the flow of radiant
heat into the attic space. Radiant bar-
riers come in a variety of forms, but
most consist of a paper or mesh sub-
strate with aluminum foil on at least
one side. The reflective foil side is
turned up to face the roof. Several
installation methods are common. In
new construction, the foil can be
draped over the rafters before the
mul}::lmk is installed. On retrofits, the
foil is generally stapled near the bot-
toms of the rafters or truss chords, In
cathedral ceiling construction, radi-
ant barriers are installed between the
rafters on the roof side of the insula-
tion, with a space left between the
barrier and roof deck for ventilation,
In some cases, the radiant barrier is
laid directly on top of existing insula-
tion on the attic floor, often using per-
forated material to allow moisture to
pass through. This method is strongly

ROOF
CECK

/ VENTILATION

HARRIER CEILING

I

P
S —— REFLECTED
; RADIANT
HEAT
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CEILING
INSLILATION
/ |

Radiant barriers reflect heat from the sun to keep attic space cool. In typical retrofit installa-
tion [shown . reflective sheets are installed between the roof framing.

diseouraged by RIMA (Reflective In-
sulation Manufacturer's Association),
as tests indicate that dust accumula-
tion reduces the barrier's effective-
ness. And even with perforated foil,
trapped moisture can be a problem.

The real debate pivots on whether
or not radiant barriers are more effee-
tive in controlling heat migration than
simply increasing the insulation on
the attic floor. While reflective barri-
ers are generally cheaper, insulation
offers tﬁ: added benefit of keeping
your home warm in the off-season.
While radiant barriers offer a slight
bonus in the winter, they're best at
keeping the heat out in the summer,

To the opposition, primarily MIMA
(Mineral Insulation Manufacturer's
Association), radiant barriers are just
another fad virus sweeping the coun-
try at the consumer's expense. To
proponents, radiant barriers solve a
specific problem in a way that insula-
tion cannot. Besides, they add, there
are times when insulation isn't practi-
cal—when an attic floor is used for
storage, for example,

Radiant barrier theory

From a summer cooling standpoint,
the object of either insulation or radi-
ant barrier is to block the heat that mi-
grates from a sun-struck roof to your
living & . Conventional attic insu-
lation blocks heat conduetion through
the attie floor, and is rated by R-
value. A radiant barrier also reduces
the flow of heat into your home, even
though it has no effective R-value. In-
stead, foil barriers reflect radiant
heat away from the house before it
reaches the attic floor. With less heat
in the attic, less insulation—and ener-
gy—is required to maintain a cooler
indoor temperature.

As a case in point, one radiant bar-
rier test installation revealed an attic
temperature that was within 3° of the
outdoor temperature. Under normal
conditions, a sunny, 90° F day can pro-
duce peak attie temperatures of 120°
to 140° F when no radiant barrier is
present.

This is a formidable problem. The
Department of Energy estimates that
20% of a home's heat gain in the sum-

C
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mer comes through the ceiling. In oth-
er words, one-fifth of your cooling bill
can be attributed to handling the heat
that moves into your home from your
attie,

Practical issues
At the simplest level, the questions
for the homeowner become: “Will a
radiant barrier work in my home?
And if it will, which will cost more, a
radiant barrier or more insulation?”
While these are reasonable and essen-
tial questions, they often yield incom-
plete answers.

The problem is one of quantifying
radiant barrier effectiveness, and
more importantly, qualifying that ef-
fectiveness in terms of geographical
areas with varying elimatic charac-
teristies. And, with no useful R-val-
ue, it's hard for building-code commit-
tees to create appropriate standards,

This is especially true when some
versions of the Model Energy Code
are applied. In such codes, each nega-
tive feature in a home's design, such
as a window, must be compensated
for by a positive feature. This is asim-
ple plus/minus equation that works
well at the levels of design and code

‘enforcement. But, throw in a wild
card like radiant barriers—no matter
how effective in a specific case—and
the formula becomes less certain, A
universal energy factor for radiant
barriers is hard to achieve because
dozens of site-specific factors must be
considered. Here are a few:

Does the house face east, west,
gouth or north? Is it shaded by trees?
Does the roof have continuous soffit
and ridge vents, or isolated

'/ RADIANT
¥, BARRIER — o

VENTILATION
SPALE

Installation in new construction is simpler than retrofits. Here, the radlant barrier s draped

over the roof framing before the roof deck is Installed.

inflated prices that could never be re-
covered through energy savings—we
heard of extreme cases where $3 per
sq. ft. was charged. Today’s prices
will range between 12 and 30 cents
per sq. ft. Ifit'saretrofit, these prices
may double to take into account the
more difficult installation.

Official consensus

Florida has already found a way to
factor radiant barriers into its build-
ing-code energy equation, and efforts
at establishing a workable model in
California have even greater implica-
tions as other states often follow Cali-
fornia's lead.

The Department of Energy holds
the middle ground between MIMA
and RIMA, and has commissioned
and monitored studies on radiant bar-

rier effectiveness. The final results
should include cost-versus-payback
projections for a variety of locations
and thorough explanations of what ra-
diant barriers can be expected to do
under a wide range of situations.

In the mean time, cost effective-
ness is ours to judge on an individual
basis. On average, a radiant barrier
will cost less than 6 in, of insulation.
As for which is the better investment,
here are some useful figures,

Recent studies suggest a potential
reduction of 25% to 30% of ceiling heat
migration with a radiant barrier. That
doesn't equate to a 30% reduction of
your total cooling bill, it just means
that the heat coming into your house
through your ceiling is reduced by
30%. Because only about 20% of your
eooling bill is spent on heat from your
attic, what you actually save

vents? Is the roof black or
white? Will the barrier be in-
stalled on new construction
or as a retrofit? [s the pre-
vailing summer climate hot
and dry, or hot and humid?

The last point is no small
matter. While homeowners
in hot, dry climates will
throw open the windows at
dusk to take advantage of the
cooler evening air, those in
humid climates won't., For
them, running the air condi-
tioner also serves to control
homidity.,

To muddy the waters even
further, the radiant barrier
industry has been tainted by
the unethical and illegal mar-
keting practices of a handful

RAFTER

SPACE

CEILING e

VENTILATICN

INSLILATION

ie closer to 5% or 6% during
the summer months,

How long it takes to pay
back the installation will
vary with your climate.
While a $250 installation in
Florida would pay foritselfin
less than 10 years, a similar
installation in Minnesota
would be difficult to justify.
In the north, a $450 insula-
tion upgrade would be more
cost effective than a $250 ra-
diant barrier, in light of the
insulation’s benefits during
the longer heating season.

In short, radiant barriers
are better suited to the
southern states, particularly
the more humid area from
Florida to Texas, The fur-

of companies. In the recent
past, exaggerated claims
were often used to support

In cathedral ceilings where Insulation exists between rafters, radlant
barrier is placed on the top side of the Insulation, but spaced away
from the roof deck to allow for ventilation.

ther north vou live, howev-
er, the more imposing the
payback becomes. ™
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JOURNAL

10 GREAT HOME APPLIANCES

BY ROY BERENDSOHN, Assistant Home Improvement Editor

The Next Ste

General Electric’s Profile line of re-
frigerators has taken the next step in
refrigeration—serving food, not just
gtoring it. The model shown has two
gliding Quick Serve storage dishes.
Pull tﬁﬂm out of the refrigerator or
freezer, pop them into the microwave
and from there, into the dishwasher.
Also, a compartment called the Re-
freshment Center is contained in the
refrigerator door. Just swing down
the compartment’s door and you have

access to the containers of liguid or
snacks on the other side. The com-

ment door doubles as a worksur-
ace, Other nice features include slid-
ing dividers in the door bins, slide-out
freezer baskets and refrigerator stor-
age shelves that slide back to make
room for tall items. The Model
TFXW2TFR (27 cu. ft.) shown costs
about $2000 at GE appliance dealers,
For more information, write Dept.
PM, GE Appliances, 4700 Allmond
Ave., Louisville, K'Y 40209,

Clear The Air

The Sensaire fan/light iz one of the
surest ways we've seen of lighting and
ventilating a bathroom. Its light is
motion activated, and its fan is acti-
vated by humidity, motion or both.
The device can be separately wired
with an on/off wall switch. With the
motion sensor only, it costs about
£200; with the humidity sensor only,
about $220; and with the two com-
bined, about $240. They are sold at
home centers. For more information,
write to Broan M. Co., Inc., 926 W,
State St., Hartford, W1 53027,

On A Different Plane
This compact Swedish dishwasher is
unusual for several reasons, not just
that it is installed at countertop level.
[tz manufacturer says it uses 5.3 gal-
lons of water to wash a full load of
dishes, compared to a minimum of 8
gallons typical of domestic makes. It
can wash bulky pots and pans because
it doesn't use a central water tower.
Also, its manufacturer says it's quiet-
er and more durable because it uses
small separate motors to drive the eir-
culation and drain pumps. Its inner
casing, filters, pipes and spray arms
are made of stainless steel. The Model
770 costs about $750 at Asko appli-
ance dealers. Call (800) 367-2444; or
write Asko, Inc., 903 N. Bowser,
Suite 2000, Richardson, TX 75081.

= S|

Runs Hot And Cold
Elkay’s deluxe Water Centre filters
water then chills it to 45° F, dispenses
it at room temperature, heats it to
190" F or turns it into ice cubes. Put
your glass under the dispenser funnel
and press a square on the touch con-
trol panel. For ice, slide out a tray
next to the water dispenser. It pro-
duces 5 pounds of ice at a time. Shaped
like a dishwasher, it measures 24 in.
wide x 24 in. deep x 34 in. high. The
uEp]iame features snap-out filters, a
child-resistant hot-water safety
switch and a bypass switch that cuts
off hot-water flow entirely. The Wa-
ter Centre costs about $2000 (without
the filter option, about $1500), For
your nearest distributor, write Elkay
Mfg. Co., 2222 Camden Court, Oak
Brook, 1L 60521.

POPULAR MECHAMNICS ® SEFTEMBER 1992




N HOMESLSHOP

Throu?h The Wall
Air conditioning usually requires a
wall sleeve or a window—Dbut not this
model, all it needs is a 3-in.-dia. hole
in the wall. The compressor/con-
denser is positioned outside the
house, above or below the indoor eon-
sole by as much as 20 ft., and refriger-
ant is fed to the interior console via
flexible refrigerant tubing. The sys-
: tem is thermostati-
eally controlled and
also functions as a
heater via electrical
resistance coils or a
heat pump with coil
| backup. The Slant/
! Fin SP costs about

$1300 (installation costs about $500)
through heating/cooling contractors.
Write to Technical Service Dept. ,
Slant/Fin Corp., 100 Forest Dr.,
Greenvale, NY 11548,

Three In One
The Ariadni is three switches in one.
It's a standard toggle switch and a
slide-operated dimmer switch, The
slide is next to the main toggle and it
dims the light by 76%. And, with the
night-light option, the toggle switch
and dimmer slide are also backlight-
ed. It's available as a single pole
switeh or as a 3-way switch and in 600-
and 1000-watt models. It fits standard
electrical boxes and takes a standard
faceplate (not included). It costs
about $18 at
hardware stores
and electrical dis-
tributors. Low-
voltage and fluo-
rescent models
are also avail-
able. Contact Lu-
tron Electronics
Co., Inec., 7200
Suter Rd., Coo-
persburg, PA
18036, ]

JOURNAL

Come Clean
Take dirty dishes right off the table |
and put them directly into this dish-
washer, the people at Robert Bosch
Corp. say. They claim the dishes will
come out clean and it will use only 5.4
ons of water. Compared to using a
omestic dishwasher under typical
household conditions, this one saves
about 1500 gallons of water a year, as
well as the electricity that would be
used to pump more water in and out,
Bosch says. To top it off, the company
says the appliance is whisper quiet,
with a decibel rating eight times less
than eomparable American washers.
It costs about 3850 to $1100, depend-
ing on the model, at major app!‘::nce
dealers. Call (800) 866-2022 or write
Robert Bosch Corp., 2800 §. 25th
Ave., Broadview, 1L 60153.

i

Suspended
Ventilation

You can bring cooled or
heated air to a poorly ven-
tilated room with a sus-
pended ceiling using this
kit. It consists of 10 . of
flexible aluminum duct, a
ceiling diffuser that in-
stalls directly into the
ceiling tiles and a collar to tap into the
main duet. The $30 kit is designed for
do-it-yourself installation, according
to the manufacturer, and is sold at
hardware stores and home centers.
For more information, write Deflecto
Corp., P.0. Box 50057, Indianapolis,
IN 46250,

SoLong To

Water Cooler Gossip
KitchenAid's bottled water pump will
deliver bottled water to the water/ice
dispenser on your refrigerator or to
a special faucet installed on the
counter. Install the bottle in a cabi-
net, garage or closet—the pump can
move water 50 ft. from the bottle. The
pump is made from food-grade plas-
ties and is UL listed. It costs about |
$180 at KitchenAid appliance dealers.
Write KitchenAid, P.O. Box 558, St.
Joseph, MI 49805,

Warm Up

Take the chill off a floor by stapling
this flexible heating element to the
floor joists below it. The element eon-
sists of a polyester film with heating
circuits of earbon ink printed on it. It
comes as a kit containing 30 ft. of heat-
ing element, connectors and a erim

{ ing tool. To install, cut it to length,

make the electrical connections and
staple it to the joists 2 in. below the
subfloor. Insulate below the element
and wire it to a wall switeh, thermo-
stat or clock timer. The UL-listed kit
costs about $200 (plus shipping) from
Flexwatt Corp., 2380 Cranberry
Hwy., West Wareham, MA 02576. 7

POPULAR MECHANICS » SEFTEMBER 1992



m HOMESSHOP R

JOURNAL

HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Downspout Dry Wells
I can't find plans or information on
building a dry well for my down-
spouts. I have looked in “how-to"”
books and magazines, and have con-
tacted the POPULAR MECHANICS
reader service department. I would
appreciate any information that you
can supply. Thank vou.
GLEN LEVINE
O5SINING, NY

A dry well iz often just a large hole in
the ground covered with boards and
filled with rocks to keep the sides
from collapsing. A better dry well,
however, is a clean steel or plastic
drum buried 18 in. below grade at
least 10 ft. from the house's founda-
tion. Do not bury the drum closer, be-
cause runoff seeping from it could en-
ter the house's basement through
cracks in the foundation.

Drill numerous holes through the
drim with a Ve-in . ~dia. drill bit, and
fill thedrum with medium-size
stones. Make the drum's lid from
pressure-treated lumber or a thin
slab of concrete reinforced with wire.

This design is better than a rock-
filled hole because it is less likely to
fill with silt eroded from the soil.

A dry well should work in most sit-
uations because its large surfoce area
allows water to percolate into the
ground before the drum is filled with
water. However, if your area has
high ground water levels in some
seasons, or year round, there will be

times when the drum is filled with
water and can't accept runoff.

Alse, a dry well can become in-
effective if it fills with debris that
washes out of a house's gutters, so
keep your gutters clean.

Bubble Trouble
I have an aluminum level made by
Johnson Level & Tool Mfg. Co., Mil-
waukee, Wisconsin. One of the bub-
bles is broken and I need a replace-

ment. Can you help me?
EMMETT VAUGHN
ARABI LA

I called the people at the Johnson
Level & Tool Mfig. Co., and they said
that if you could supply them with the
level's model number, they would try
to supply you with a replacement part
at no cost, Readers with Johnson lev-
els can reach the company at 6333 W.
Donges Bay Rd., Mequon, WI 53092,

Sweaty Water Tank

We have well water. Is there some-

thing [ can put around the water stor-

age tank to keep it from sweating?
BILLTOUVE
LOSTINE, OR

The cold water storage tank is sweat-
ing because its surfoce temperature is
below the dew point of the atr in that
room. This causes the moisture in the
air to condense on the tank. You can
cover the tank with blanket insula-
tion and then cover the insulation
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An effective dry well for

consists of a 55-gallon drum with drain holes drilled
through it. The drum b filled with rocks and covered with a lid.

with a vapor barrier of plastic sheet-
ing. Cover all joints in the vapor bar-
rier with plastic tape. An alternative
is to buy a water heater blanket,
available at home centers, and cut it
to fit your tank.

Duct Location
1 want to install central air condition-
ing in my home, Since I have hot-wa-
ter heat, I will have to install air
duets. s it more efficient to put the
ducts in the ceiling or in the floor?
Would I lose cooling efficiency if the
duets are installed in the attic? It gets
extremely hot up there.
CLIFFORD CRUMRINE
NEWBAVARIA,OH

Don't worry about the loss of cooling
efficiency from the warm attic. As
long as the attic 18 adeguately venti-
lated and the ducts are insulated, the
heat that the ducts gain will be mini-
mal. If you want to reduce the heat
load in the attic, install a thermostal-
ically controlled power ventilator in
the roof,

The best place for the supply regis-
ters is on the ceiling or high on the
wall. Cool air leaving the register
will sink and displace warm air,
which rises. The return grille should
also be in the ceiling or high on the
wall, By installing the supply regis-
ters and return grilles in this way,
the air currents will mix. This pre-
vents layers of warm and cool atr
from forming.

In many cases, central air condi-
tioning is installed using heating
duets to move cool air. Although this
saves the cost of installing a set of air-
conditioning ducts, it is not as effi-
cient. The cool air entering through
registers at floor level forms a cool
layer with warm air above it,

A better installation, though more
expensive, is to have ducts installed
in the walls with high!/low registers.
In this system, there is one register
slightly above floor level and another
high on the wall. Heated air is dis-
charged near the floor, while cool air
is discharged near the ceiling. Air-
flow is directed to the appropriate
register by moving a damper that is
part of the high/low system. P

0 YOU HAVE A HOME-MAINTENANCE
R REFPAIR PROBLEM?

Just ask Norman about it. Send question fo
Homeowners Clinic, Populor Mechanics, 224
West 67th St., New York, NY 10019, While letter
ennnod be answered individually, problems of gen
eral intereaf will be discussed n the column. Fo
mare home irand maintenance help, get PM
Home Care Guide, $5.95 id. Send vour or
der(s) to Popular Mechanics, Box 1014, Radio Ciisk,
Station, New York, NY 10101 e
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HOME
IMPROVEMENT

BATH AND
UTILITY
ROOM
BUMP-OUT

Sometimes just a small
addition can make a world
of difference in how a
couple of rooms feel.

BY MIKE McCLINTOCK

® Maore than 60% of the 80 million sin-
rle family homes in this country are
over 20 yvears old, And most of these
are tiny compared to the excessive,
BOI-50.-ft. monsters we so often see
in architecture and design magazines
today. But these I'JH.FI{:._I.'!'I””-ti‘t"tl'i!.
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bread-and-butter houses aren’t obso-
lete, though often they are a little
short on pleasant amenities, like suffi-
cient clozet space and some extra el-
bow room at the bathroom sink.
While some shorteomings can be
expensive to change, others, like this
simple bath and utility room bump-
out, won't break the budget and add
banus space, right where it's needed.
Some of our preliminary plans wers
pretty ambitious, and expensive, One
even sported an outdoor shower en-
closure and a special 8 = 8-ft. alcove
for an oversize, all-seazon whirlpool
bath. After that first design splurge,
though. we decided on a more sensible
plan. First we wanted a little more
room in the bath, o that two could use
the vanity at the same time, Second,
we wanted a lot more all-purpose
storage space in the utility room.
Along the way we also decided to
improve pur mechanieal systems. The
utility room held a Rube Goldberg
maze of plumbing conneetions, an old
inefficient furnace and a large interior

¥

ot T

flue that made any layout changes
very difficult.

O final plan i= what vou see here,
The back house wall was bumped out
only 5 ft. 4 in. The bathroom was im-
mediately more comfortable, and the
previously dark and cramped utility
rocm now has an airy feel with tons of
closet space. And, we installed a new
back patio door that opens onto a
smull covered entrance deck. This lets
the utility room do double duty as an
all-purpose mud room,

We also have a modern heating sys-
tem, instead of an old white-elephant
furnace, plus all-new plumbing and
wiring. And because this furnace
madel has such a high efficiency rat-
ing, we could use n PVC vent to re-
lease combustion gases, not the typi-
cal masonry flue, So, away went the
annoying interior flue and in its place
is an aleove for our washer and dryer.

By cutting down our square-foot-

Photos: | E Rou
Technical Art: G
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age requirements, we en-
joyed two other benefits:
First, we had more money to
devote to better windows,
doors, bath fixtures, appli-
ances and heating equip-
ment. And second, the small
bulge on the house's foot-
print hardly raised an eye-
brow at our local building de-

artment. So here’s a blow-

y-blow description of our
project,

The bath
While the hardeore mechani-
cal guts of this job are in the
utility room, the nicest
touches are in the bathroom,
Even though it's difficult to
keep even a modest bath re-
modeling like this from eatl-
ing up the budget, after the demoli-
tion, digging and disruption—which
are so much a part of the job—you
should include a couple of extras just
to take the edpe off the hassles that
are bound to oceur.

One good approach is to splurge a
little on color and pattern. We used a

JOURNAL

mosaic of ceramic tile on the floor
which followed the outline of the
room's perimeter. This created some
subtle visual interest in an otherwise
still small and subdued room. The col-
or on the cabinetry complemented the
floor, but remained light so the room
felt airy and expansive.

Because we wanted the
room flooded with exterior
light but didn't want to sacri-
fiee our privacy or the only
wall for an oversize vanity
mirror, we chose the narrow
windows shown, These
frame the sides and top of the
mirror which reflects light
into the room, Also, with the
fixed unit above, this makes
the room seem even larger,
The fixed unit above lets in
the most light. But the two
casements on the sides do
provide lots of light and great
ventilation, We still have
some privacy, and room for
two at the vanity.,

This job also gave us the opportuni-
ty to change |]11“]11.1mi:ri11g fixtures, opt-
ing for ones that were a neutral color.
In the future we'll be able to change
the room by simply changing the dec-
orating, not the fixtures. And we
bought top-of-the-line faucets and
{ Please turn to page 70)
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Now, when you buy either
the rugged Model 255 with
our Super Clean™ air filter
system or the hardworking
335, you'll save $46 on a
paﬁk.&ge deal that includes
a deluxe carrying case, a
3.2 0z. bottle of 2-cycle
engine oil, a quart bottle of
bar & chain lube and a pair
of work gloves. A special
like this doesn't come along
every day. And it certainly
doesn't last forever.

Sa hurry to your local
Poulan PRO dealer, and
help us celebrate our
46th anniversary by
saving $46°,

"Prces gocd wivie promitional supples Lt
il participalng dealers. Models 25515 and
1520

Sée your Yioliow Pages under Saes o e dealer
DO

The Pro Approach
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BuiLd YOur OwN HOME
AND SAVE THOU

S

W]w settle for less, when you can afford the allowances for subcontracted work. And, we pro-
home you've always wanted. A quality home you  vide step-by-step guidance. By doing much of the

built yourself. For 40 years, Miles  work yourself, and the subcontracting, you can

Homes® has . been the leading  save thousands of dollars while greatly increasing
provider of do-it-yourself your home equity potential. Build the home you
housing in America. With our unique Total want, without the " upfront cash

Homebuilding Program,™ you have a building normally required. | . ) Pick up the

partner ™ from start to finish. We phone and call = \files Homes.
supply B top quality materials, Find out how affordable your new home can be.
pre-cut | WINS VSRS ond panclized for case of  1-800-782-2932.

assembly. And we have more than 50 floor plans /\

to choose from. Miles supplies construction MILES HOMES
financing to qualified buyers, with cash Amﬁrxiﬁﬁi}ﬁ:ﬁ;ﬂ ¢




other hardware with the
money we saved by building
a smaller room.

We also installed an ex-
haust fan on a timer switch.
It is vented directly to the
outside and does a great job
of ridding the room of excess
moisture. Once we're dry
from bathing, we simply turn
on the switch for 10 minutes
and leave the room. We don't
have to stand there in a cool
breeze wondering if there's a
better way.

One last grace note in the
bath: We preplanned the ex-
act loeation of all our towel
bars so we could add framing
between the studs at these
locations. By doing this, the
serews from the bar brackets
can be driven directly into solid fram-
ing. If these bars come down, so will
the wall.

The utility room

Our old utility room was dark and din-
gy. We had just one small window
over the washer and dryer. In our
new utility room, wall space was

again too precious to award to win-
dows, but we did make room for a pa-
tio door that gave us great access to
our backyard, a huge amount of
sereened ventilation in the summer-
time and a great source of natural
light all day long. The door has two

anels of equal size, one center-
Einged to swing back on the other. A

Extra square footage In the utility
room allowed for more effident

of the washer and dryer
and a wall of storage closets.

full sereen duﬂ ?Ilides;; acrﬁﬁa
t.]!.e openin though a slid-
ing rmr ﬁmuld hgve had
many of the same advan-
tages, we liked this version
because it's easier to oper-
ate, looks great and locks
more securely than standard
sliding glass doors.
| The door opens onto a
© small covered back porch,
| which creates a nice transi-
| tion between the house and
| the backyard. Not only does
| it break up what would oth-
erwise be a flat facade, it also
shields the door from the
weather. So during most
rainstorms, the door ean remain open
to catch cooling breezes.

To make room for our patio door we
had to find a new location for the
washer and dryer, which we did by
creating an alcove along the bathroom
wall, This layout change was Hoaatble
onee we removed the interior that
our old fuel-guzzling furnace re-

\
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This winter will
be more than
an"all-purpose
sealer can handle.

Give your deck protection designed
specifically for wood — Wolman
RainCoat™ Water Repellent.

Driving ran, snow and o will damage and discolor
yaur déck. Protect it now with the water repellenl
made specifically for wood — Wolman'
RainCoat” Water Repellent! In Clear, Cedar
Hadwood, ar Drittwood Natural Wood

Toners. And, if your deckiis

discolorad, restora it Hirst with

Wolman® Deck Brighlener. =

WOLMAN®

ECK CARE PRODUCTS

For the degler naarest you call 1-800-556-1737
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uired. When we closed in the new
?m‘rme. the resulting alcove allowed
our new washer and dryer to recede
from the center of the room for a built-
in custom look. Another nice touch is
the removable box shelf we placed be-
hind them, This gave us room to make
all the mechanical connections and
still avoid the cavern behind most
washers and dryers that always
seems to gobble up socks.
The cabinet above the washer
and dryer offers room for general-
storage, and its lower rail ex-
tends far enough below the cabinet
floor to hide a fluorescent fixture,
right over the machines. The last
touch in the appliance alcove is a nar-
row cabinet between the washer and
dryer, just wide enough to store de-
tergent and other laundry supplies.
Onee the washer and dryer had a
new location and the patio door was in
place, we could eliminate the old en-

trance door, winding up with a full
wall for storage closets behind low-
ered doors. These doors are harder to
paint but make the wall look more in-
teresting than a succession of flat
doors. V?e also added an overhead
light in each closet.

But some of our most interesting
improvements are hidden behind the
doors to the furnace space. Here, we
shoehorned into a very tight spot our
new furnace, air cleaner, water soft-
enerand water heater.

The 94%-efficient furnace, called a
combo heater, is a 2-unit fixture but
still a space saver for remodelers. A
heavily insulated hot-water tank
feeds our domestic hot-water lines
and a heat exchanger coil above the
furnace fan. This system is so efficient
that a stainless-steel exhaust eoil in
the water tank gives up the last drop
of gas heat and produces a tepid ex-
haust that's vented through PVC

ipe. We also added an electronie air

ter—to cut down on dust accumula-
tions in our house—just below the fan
in the return air plenum. And, we
completed the tight jigsaw puzzle fit
with a special-o tall but slender
water-softening unit,

One bonus of the whole project was
the chance to right a wrong we'd been
living with for years. The entrance to
a small workroom—now converted to
a home office—had always been
through the old utility room. By ex-
tending the hall a few feet farther, as
shown in the drawing below, the room
now opens direetly into the hall, the
way it always should have been. PM

SOURCE LIST
Windows and doors: Marvin Windows
Bath fixtures: Elger Industries
Tile: American
Locks and towel bars: Baldwin Hardware Co.

Wilharlnddrﬁr.'ﬂ'hhl Appliance G
Furnace: Mor-Flo i Ine i

Air clenner nnd thermostat: Honeywell, Ine,

FLOOR PLANS

Lpace in both rooms reduced the clutter.

This small bump-out—amounting to less than 100 sq. ft.
—increased the comfort and efficiency of both rooms
Immensely. With increased maneuvering room at the
bathroom vanity and the washer and dryer. everyday
operations became easier. And the increased storage

HIGH-EFFICIENCY
HEATING LINIT
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TOOL TEST

SKIL
BELT/DISC
SANDER

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

® Benchtop tools are the answer for
anyone wil.lflimited space, but also an
appetite for serious machine perform-
ance. And as far as sanders go, Skil's
model 3370 Combination Belt/Disc
Sander is functionally very similar to
the floor models that you're likely
to find in commercial shops. To handle
maost home-shop sanding jobs, the tool
features a 4-in.-wide belt and a 6-in.-
dia. disc.

Although relatively small in size,
this tool has a substantial cast-iron
base and tips the scales at 45 pounds
—one reason for its solid feel and al-
most vibration-free operation. When
[ first tried the tool, however, dise
wobble and vibration were problems.
After looking inside, I found three
loose serews in a retaining plate that
secures the disc sander shaft, Once
these were tightened, the tool's per-
formance was very good,

A Vi-horsepower induction motor
drives the belt at 2000 fpm (ft. per
minute) and the dise at 3100 rpm—
ideal speeds for rapid stock removal
and smoothing without scorching. A
6 % 8-in. die-cast aluminum table tilts
from 07 down to 45° and can be used
with the disc or belt. The table also
has a miter gauge slot that's handy for
beveling, mitering and chamfering
operations, In combination with the
tilting feature, compound angles can
be shaped and smoothed. The sanding
belt can be positioned either vertical-
ly or horizontally, and dust-collection
capability is provided by means of
vacuum hose connection ports on the
belt and disc covers.

I tested the sander on small pieces,
long stoek, miters and eurved cuts,
and obtained fine results. The belt
sander has a stop at one end to help
keep your work in place. Tosand long-
er pieces, remove the stop and back
cover so your work passes over the
belt without being obstructed.

While convex shapes can be sanded
on either the belt or disc sander, con-
cave shapes are handled by removing
the belt sander cover and using the

T2
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The Skil model 3370 Sander has a 4-in. beit and &-In. disc. it features a tiiting table that can be
used with the belt or disc, and the belt can be positioned horizontally or vertically.

portion of the belt above the roller.
Replacing the belt is accomplished by
releasing the tension with the belt
tension lever, and tracking is adjust-
ed with a belt tracking knob. To pre-
vent accidental startups, the sander
has a double-action switch that must
be pulled down and then out in order
to start the motor.

If you're interested in buying a ver-

satile, stationary sanding machine
without paying a lot of money, the
Skil model 3370 Combination Belt/
Disc Sander is worth consideration.
It retails for about $170, and comes
complete with necessary wrenches,
miter gauge and 120-grit dise and
belt. For more information, write to
Skil Corp., 4300 W. Peterson Ave.,
Chicago, IL 60646.

The heavy, cast-iron base contributes to
stability and vibration-free performance. A
Ys-hp Induction motor supplies power.

-

Dust collection Is facilitated by vacuum hose
ports—one at the beit cover and the other at
the disc cover under the table.

The belt sander has a stop at one end to hold

smali pleces in place. For longer work, stop
and belt end cover must be removed.

FH
r_h

Miter gauge and tilting die-cast aluminum
table enable accurate sanding of bevels,
miters, compound miters and chamfers.
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Kimg Richard himsall.
Carfiticate of Authenticity bearing
iz sigaature iz inchoded

“The car that put me in Daytona’s
winners circle. Now it can be yours.”

—Richard Petty

Shown smaller than actual size
of B%" (21.91 cm) In length.
Scale 1:24.

On his retirement from competitive racing, a spectacular tribute
to the greatest stock car racer of all'time, Richard Petty, winner of seven Daytona Races.

The official precision-engineered
model af o' 43. Authorized and
authenticated by King Richard
himself. From the highly detailed
replica of the 586 hp engine under
the hood to the precise replication

Hinged hoogd opens ip eveal
detaned repihica of thee engine
ffeaf ronquered Dy fov

of the driver’s cockpit—accurate
down to the fire extinguisher—not
a single detail has been over-
looked. Check the rubber. The
lirgs, race-track smooth, and the
wheels glow with Kingly luster

Cperatng fenlures mclide
Sreerang and foud whaels
Hhial actually fuem

From the array of sponsors’ logos
to the aerodynamic rear, it's com-
pletely authentic. The perfect trib-
ute to the legendary Richard Petty
Only trom Franklin Mint Pracision
Models. The price, $120,

It you wish to reluin any Franklin
Mint Precision Models purchase,
you may do 5o within 30 days of
your recaipt of that purchase for
replacement, credit or refund




APPLIANCE
' CLINIC

BY STEVE TOTH,
Contributing Editor

' Lack Of Use Killed It

We rarely use our GE dishwasher,
model No. GSDMO0W-01AD (once ev-
ery six to eight months). Recently, we
decided to run it in order to keep the
seals from drying out because the wa-
ter that normally stands in the bottom
of the tub had evaporated. The dish-
washer filled with water and the heat-
ing element worked, but the motor

would not run—it would just hum.
WILLIAM KELCHNER
WARRENTON, VA

| The water probably evaporated be-
cause the dishwasher was not used
| for a long period of time. The miner-
| als that are left after the water evapo-
rates, combined with detergent resi-
due, grow into a very hard crust on
| the faces of the seals inside the pump
assembly. The crust is sometimes re-
i ferred to as scale.
i This crust causes the seals to stick
| tagether, and this prevents the motor
from turning. The dishwasher will
[ill with water, but it can’t go into the
wash cycle because the motor is
stuck. Instead, the motor heats up
and clicks off when overloaded.

To correct this, remove the stand-
ing water at the bottom of the tub us-
ing a turkey baster. Then, dissolve 2
ounces of citric-acid crystals (which
are available from drug stores, hard-
ware stores or a GE parts center) in 2
cups of hot water.

__mm HOMESSHOP mm
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Pour the mixture over the sump
cover. Let the solution soak in for
about 20 fo 30 minutes. It should be
able to dissolve the crust in that
armount of time.,

When the time 15 up, latch the door,
and start the machine through a
cycle. It should run. If the motor
doesn't start, vou will have o turn
over the motor by hand. Disconnect
the power to the dishwasher, and re-
move the lower access panel by back-
ing out the two Phillips-head screws
at each lower corner,

Usea flashlight and look under the
machine for the motor. The right side
of the motor is bullet shaped. The left
side of the motor, next to the pump as-
sembly, has some air holes through
which you can grip its L-shaped fan
blades and turn over the motor. Grip
these blades with your fingers and
“walk” them around. Turn one blade
down, then grab the next and turn it
down. Keep turning until you feel the
fan blade snap free.

Now, reingtall the access panel and
reconnect the power to the dishwash-
er. Fill the detergent cup with cifric-
acid crystals as you would with de-
tergent, but don’t put any dishes in
the machine. Now, run the appliance
through a wash cycle. The citric-acid
crystals will dissolve the remaining
scale on the seals.

To prevent this from happening
again, you might try running the ma-
chine with the citric acid afier long
periods of disuse.

Side By Side

How do I elean the mildew off the door
gaskets on my side-by-zide refrigera-
torfreezer? 1 have tried several clean-

ers and none of them have wurked I

STUCKMOTOR < )

TR,

FALMETLD

P LS

A dishwasher motor can get stuck In position due
to deposits on the seals in the pump assembly. With
some models, the deposits can be softened using
citric-acid crystals. Then the motor can be unstuck

by turning its fan lades.

74

believe I caused this by leaving on

the energy-saver switch, even during

the summer. PEARLL.SCHAEFFER |
SANTA MONICA, CA |

Remouve the mildew with a solution of | '
household bleach and water by dip- |
ping a rag or an old soft toothbrush
info the solution and running it over
the discolored gasket. Wear rubber |
gloves when you apply it, and don’t
get any on your .-:iat}g But first, un- |
plug the refrigerator and remove the
food to prevent the smell from getting
into the food.

The energy-saver switch controls
the heater that runs around the door
opening of the appliance’s metal cab-
inet. It keeps moisture from condens-
ing on the outside of the refrigerator. |
When the switch is on, the heater is
deactivated, so the appliance does not
use as much electricity. !

Keep the switch off during humid
weather, usually in the summer. If
humidity is a problem elsewhere in
your home, you might consider in-
stalling a dehumidifier.

During the winter months, turn
the switch on. Humidity is generally |
lower in most areas of the country |
during the winter, and it’s less likely
that mildew will form during periods
of low humidity.

Brushed Off

I have an old floor waxer that is in

good condition but has no brushes or

pads. It is a Clarke Floor Maintainer,

model No. P-11, zerial No. 8530. 1
can't get parts locally. Can you help?

JOHN MAHOMNEY

STAMFORD, CT

I contacted Clarke Industries in
Springdale, Arkansas, using the
company’s toll-free number: (800)
356-7274. I learned that it stopped
making your model floor waxer in
1958, Clarke still stocks some parts
for your waxer, but not the brushes.

Contact Malish Brush & Specialty
Co., 4260 Hamann Parkway, Wil-
loughby, OH 44094, Malish should
be able to refer you to a janitorial sup- |
ply company that has a brush or pad
to fit your machine.

According to the customer service
department at Malish, this isa brush
witha 9-in.-dia. block, to fitan 11-in.
Clarke machine. v

D YOU HAVE AN APPLIANCE PROBLEM?
Just ask Steve about if. Send your question, along
rrith the and serial numbers, to A

Clinic, Popular Mechanics, 224 West 57th St
New ?’nri NY 10018, While letters cannof be an-
swered indi , problems of general interest
will be discussed in the column,
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Attention Large Property Homeowners!

RID YOUR PROPERTY OF
UNSIGHTLY BRUSH PILES

...with the new and improved TROY-BILT®* TOMAHAWK" Chipper/Shredder!

* New! Auto-Feeding chipper handles
limbs even up to &"-thick! The new Auto-
Feeding Chipper draws small limbs and
branches into the chipping unit without
assistance for faster processing. The new
extra-large capacity chute handles bent
limbs and side branches with far less
trimming than any other home-sized
chipper/shredder. And the enlarged chipping
inlet accepts limbs even up to &"-thick
when manually fed into the machine.

= Beautify your property...get rid of ugly
brush piles...use the resulting wood chip
mulch around trees and borders to give your
home a “professionally landscaped” look!

* Make mountains of FREE mulch and
compost... Have your most productive
garden ever.. without having to buy expensive
store br::-ught mulch and fertilizer!

* Save time and work...shredded mulch
means less weeding and watering!

* Reduce Fall Leaves 13:1...and transform
them into fine-textured, nutrient-rich compost
material!

 Professional quality...Industrial strength
construction...designed, sized, and priced for
the homeowner!

* 3 Model Sizes...in 3HP, 5HP & 8HP Models
— one is just right for your property!

* 30-Day RISK-FREE at Home Trial!

= SPECIAL SAVINCS and FREE BONUS Offer
Now in effect!

* Exclusively from the makers of the famous
TROY-BILT® Tiller!

Why put up with unsightly brush piles any
longer? Turn all your organic throw-aways into
useful wood chip mulch and compost
material...with the quick and efficient
TROY-BILT® Chipper/Shredder!

The Ferony i
ey Erarediy

Temiengy

NOW! Low Priced ~ E=87%
SHP Junior Model i
Available! %

S

For Your FREE Catalog

CALL TOLL-FREE TODAY

i/ 1-800-453-8600

TROY-BILT Manufacturing Co.

Dept. A3646 102nd St. & 9th Ave., Troy. NY 12180

A YES! | want to know more about the new and
improved TROY-BILT® Chipper/Shredder!
Please send me full details of prices, models
sizes, and Special Savings Offer right away!

Name

Address

City _

State tip_
01992 Garden Way Inc Alsp Avpiinhie in Canodg

OTROV-BILT

An American Legend Caring For The Land

L o e o



HOME
IMPROVEMENT

RENOVATING
OLD
WINDOWS

BY GENE & KATIE HAMILTON
PM lllustrations by
George Retseck

® Old, worn-out double-hung win-
dows are the largest source of drafts
and energy loss in many older houses.
Replacing even a modest double-hung
window may cost as much as $25I], but
it can be renovated for a fraction of the
cost using a jamb liner kit, which typi-
cally costs a{wut £50,

Years of opening and closing, the
settling of the house and the effects of
the weather take their toll on a win-
dow. Wood sashes are durable, but
the jambs they ride in wear out, The
sash becomes loose in the jamb, and
large gaps develop at the center meet-
ing rail, allowing gir to leak between
the jamb and the sash and between
the inner and outer sash,

Although the damage done to the
window may have been years in the
making, the renovation takes only a
couple of hours per window,

Jamb liner kits made of vinyl ora
combination of aluminum and stain-
less steel provide fully weather-
stripped channels for old sashes to
ride in. These replacement jambs,
teamed with a high-quality exterior
storm window, give the window a
heat-loss efficiency equal to many
double-glazed replacement windows.

The new replacement jambs have
weatherstripped tracks that fit old
window sashes snugly. Frietion holds
the windows open, eliminating the
need for sash weights. This makes it
possible for you to insulate the sash-
weight compartments, and stop an-
other source of air infiltration.

Measuring
The jamb liner must be at least as
long as the existing window jamb is
high. The manufacturer of your jamb
liner may have specific instructions
about measuring for the liner. For in-
stance, one manufacturer asks that
you measure the glass area of your
window and then consult a chart to de-
termine the correct size of the liner to
purchase.

If you have a nonstandard site-built

|||'|I li N
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window or one with different-size
sashes, measure the distance inside
the window channel between the bot-
tom of the sash (not the window sill)
and the top of the sash, Purchase a
jamb liner kit that is at least as long,
or longer than, this measurement.

Preparing the jamb
Remove the inside stop, inside sash
and parting stop, in that order. You
will reinstall the inside stop, so re-
move it carefully.

Use a stiff putty knife or small pry
bar to remove the inner stop (Fig. 1).
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Push the blade between the stop and
jamb, and gently pry up. If the stop is
covered with many coats of paint, try
to drive a putty knife between the
stop and window jamb from the win-
dow track side of the stop. Be care-
ful—if the sash-weight cords are bro-
ken or the window is very worn, the
sash ean fall out of the jamb when you
remove one of the stops,

The outer sash is held in place by
the parting stop in the center of the
window jamb. This piece of molding is
usually set into a groove cut in the
sash, Ifthe outside window sashis not

B
:! HIF
|
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1 Remove the inside sash by prying off the

inside window stop. To prevent breaking
the stop, pry where It s nalled.

2 The parting stop holds the outside sash

In place. Remove It by prying It out of the
slot in the jamb or chisel It flush.

— - .
| ‘
|
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B If the sash cords are stlll In place, cut
them off with a utility knife and let the sash

weight pull them through.

& Back out the screw or nall at the top of
the sash-weight door. then remove the
door, Take out the sash weights.

P o 111
5 Remove the screws that hold the sash-
weight pulleys, and pry the pulleys from
the jamb using a screwdriver.

painted shut, you may be able to re-
move it by prying it out of the groove
(Fig. 2). Don't worry about breaking
this molding—it gets discarded.

You can also chisel the parting stop
flush with the jams. You don't have to
remove it from the slot, just carve off
the protrusion so the outside sash can
be removed. Remove one stop, and
pull that side of the sash toward you to
removeit, If the window won't budge,

POPULAR MECHANICS ® SEFTEMBER 1992

& Stuff fiberglass Insulation Into the jJamb
welght cavity. Tear the Insulation Into
pleces, and use a pushstick.
it's probably because it’s painted in
place. In that case, you must break
the bond between the paint and win- |
dow from the outside. .
When both sashes are out, cut the |
sash cords with a utility knife (Fig. 3).
Then, lift out the access doors to the
weight compartment located in the
lower section of each side of the jamb
(Fig. 4). Some are held in place with a
screw, others with nails.

are
Because of the way
Mhhsﬂ&m{}(}ﬁ
P et oy

The Lufkin power tape is as
well built as it is easy to use. Which

makes it a tape you'll be comfortable
using for a long, long time.

3
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7 Scrape and sand off paint globs, and re-
move embedded hardware that might In-
terfere with the jamb liner.

NUEIERURPOSEVISE

| | B On old windows, you may have to cut
the jamb liner to fit the sill angle. Copy the
slll angle with a sliding bevel gauge.

The New
Record MULTHPURPOSE VISE
& gl for hundradss of apolications -

9 Use the bevel gauge to copy the sl
angle on the back of the jamb liner. Be sure

s okt o RS
; . ext, remove the screws holding
Mmﬁ ;w M.Ihmmwg the pulleys in place. Some pulleys are
J?ﬂ"ﬁwﬁﬂm aﬂﬁm ﬂﬂmm g nailed down, in which case vou will
pyotect everi e most have to pry the pulley loose. Pry each
deicate workpiece. pulley out of its mortise with a serew-
driver (Fig. 5). '
For more information contact Remove the old weights and fill this
RECORD TOOLS INC. cavity with insulation. The easiest
ey i way is to pull apart a piece of fiber-
Canada L1W 3V glass insulation and push small pieces

of it into the cavity with a small stick |

{ Plense turn to poge 52)



You don't have to pay $1000 for a quality fitness machine.
Now there’s HealthMax for ONLY $299!

W Heard the news? Medical experts now
agree — aerobic exercise is great for your
heart, but strength training is vital for
overnil health and well-being! Young or old,
everybody needs it...for healthy bones
and muscles and fitness...not to mention
trimmer good looks.
Here's more news—you don't have to
gltmk down $600 to join a gym. Or drop
1,000 for a fitness machine. Just get your
hands on new HealthMax— for only $299!

The Secret:
Hydraulic Resistance Cylinders!

Why just $2997 Simple. You deon't pay for
lots of weights, complicated cables,
pulleys or rubber straps. Three precision
engineered hydraulic “shock absorbers”
provide dynamic resistance for the
“butterfly” chest exerciser and bench

Eress. No constant assembly/disassembly
etween exercises, either. Adjustable
dials on the hydraulic cylinders set your
personal resistance level.

You get a padded bench for comfort.
Adjustable leg extension unit is built in,
nort an expensive add-on. Heavy gauge
steel construction. Safe and reliable.
Exercises all major muscle groups. Full
one-year limited warranty,

Easy Monthly Installments.

Order HealthMax today for only $299,
payable in eight easy credit card install-
ments of $§37.38 (plus $38 shipping/
handling added to first installment).
Satisfaction completely guaranteed. Take
the first step to a fuller, healthier life...
and a trimmer, thinner you! Order today’

CALL TOLL-FREE:1-800-367-4534 Ext. 438-1044

PERSONAL
HEALTH
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ONLY $299!
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personal fitness machine, My breakthrough price of
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to first installment), If not delighted, | can réturmn
HealthMizewithin 30 days of receipt for a full refund.
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Pt §39 sh and handiing.

Any sales ta weill b billed with shapmem
Allow: 4-8 wweks for shipmse



hacksaw, Other fine-tooth saws, such as a
backsaw or dovetail saw, also work.

13 Glue asmall piece of wood on the sash
where It rubs against the parting stop.
Shape the block to fit the stop.

to the top edge of the outside sash. The
point of the \/ faces inside.

(Fig. 6). Pack the insulation in tight.
Your goal iz to stop air infiltration
through the opening. When the
weight pockets are full, reinstall the
aceess doors,

The face of the jamb must be flat.
Serape away old paint and weather-
stripping, and remove any embedded
hardware that interferes with the
new liners (Fig. 7).

The liners are cut to fit the jamb.

16 Apply vinyl V-strip weatherstripping

Jamb to accommodate the new parting
stop In the jamb liners.

10 Cut the |Jamb liner to length witha 11 Cut the parting stop at the top of the 12 Old windows wear out where they

rub agalnst the parting stop. If there is a
large gap at the arrow, repair the sash.
ey S B e -

ke h

14 Rub a stick of silicone lubricant [sup-
plied with the jJamb kit) on the [amb liners
so the sash slides easily.

17 Pull down the outer sash, and apply V-
strip to the outer sash meeting rall. The
‘weatherstripping must point up.

Their bottoms are cut at an angle to
match the slope of the sill. The angle
at the bottom makes the jamb liners
fit either the right or left side, so be
careful to cut off the square end of the
jamb liner. Also, double-check that
you are cutting the correct piece if the
gides of your jamb are different
lengths.

If the windows are very old, the an-
gle of the sill may not match the pre-

15 Piace the Inside and outside sash in the
Jamb liners. Set the assembly on the win-
dow slll and push It In place.

L = [y . |
18 Renail the inner stops snug—but not
tight—against the inside window. Set the
nallheads and putty the holes.

cut angle on the bottom of the jamb
liners. In this ease, copy the sill angle
of your window and transfer it to the
bottom of the jamb liner with a sliding
bevel gauge. Cut the bottom of the
liner to match the sill angle using a
hacksaw (Figs. 8, 9and 10).

The top parting stop must be
notched at the jamb by about Y2 in. to
clear the parting stop on the new jamb
liner. Measure the exact height of the

8z
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19 A jamb liner with a spring-loaded
channel on the left side of the window al-
lows the window to be removed.

center parting stop and weatherstrip-
ping on the new liner. Then, measure
from the jamb toward the center of
the window and mark the stop. Cut
through the stop with a handsaw (Fig.
11), and knock out the small piece
with a hammer and chisel.

Put the two sides of the liner in
place and check the fit. They should
not be too tight. This is especially im-
portant for the vinyl jamb liner be-
cause it may bow away from the jamb
and make the window difficult to op-
erate. Don't secure the jamb liners
vet. The sash must be inserted before
the liners are permanently installed.

Preparing the sash

Remove the window weight cords
from the sash if they have not fallen
off. Some are nailed in place, others
are held in place by a tight-fitting knot
pushed into a slot.

Scrape off old paint from the sides
of the sash, especially in the area that
will be in the jamb liner track. Since
the sash is out of the window and easy
to work on, it's a good time to replace
any broken glass, repair the putty and
paint the sash if necessary.

Place the sash in the jamb liners
and check the fit. If there is paint
buildup on the sash, it will pmhagly fit
very tight. Sand the sides of the sash
g0 they make a snug fit in the jamb lin-
er, but they should not fit too tight.

Check the fit of the inside and out-
side sashes at their meeting rails. The
sashes often wear at the point where
each meeting rail rubs on the parting
stop. The weatherstripping on the
jamb liner may seal this gap. Ifa large
gap exists because the jamb liner has
a smaller parting stop than the one
you removed, then you will need to
correct this (Fig. 12). To fill the gap,
glue a small block of wood to the sash
in the area and shape it to fit the new
parting stop (Fig. 13).

20 Use acircular saw torip about % In. off
the left side of the sash to accommodate
the spring-loaded [amb liner.

Prime and paint all exposed wood
before you reinstall the sash. If you
arein ahurry, seal the bare wood with
a fast-drying shellac or pigmented
ghellae primer.,

Installing the jamb liners
To install the new liners, first lubri-
cate the edges of the jamb weather-
stripping with the silicone lubricant
provided in the kit (Fig. 14). Next,
place the windows in the jamb liners
and check that the angled bottom of
each liner faces down. Slide the win-
dows together to the center of the
jamb liner, then place the bottom of
the liner into the old jamb (Fig. 15).
Raise up the jamb liners and win-
dows so the pointed end of the liners
are as far forward as possible in the
old jamb and rest against the outer
gtop. When the liners are fully up-
right, temporarily secure the top of
the jamb liners with a nail or screw—
but don't drive the fastener home.
Slide the windows up and down,
and check their fit in the jamb. They
may be difficult to move at first, but
the jambs will loosen after some use.
If everything checks out, fasten the
jamb liners to the old jambs with a nail
or screw driven through the top of the
jamb. The inside stop holds the jamb
inplace, so these fasteners are needed
only until you install this stop,

Weatherstripping the sash
V-strip, self-adhering vinyl weather-
stripping is the easiest to apply and
does a good job of sealing the window.
The spring brass version of this
weatherstripping is more durable
but harder to install. In either case,
apply the weatherstripping to the up-
per edge of the outside sash with the
point of the V facing in (Fig. 16).
Next, apply a strip to the back edge
of the meeting rail of the outside sash
(Fig. 17). Keep the point of the V-

POPULAR MECHANICS ® SEFTEMBER 1992

16 Paces Or WinpDow
& Patio Door ANSWERS.,

Bualding? Remodeling? Replacimg wm-
dows? The Anderser® Window & Fario
Door Facthook™ will make sou a smarter
wimdow shopper. Youll get 16 color
peages with-facts, photos, combimation
ielets, anud mome, Free. Just coll ws ar
[-BO0-426-4261, use the coupen,
or see your Andersen window dealer

Come home o
quality. Come home Andersen

to Andersen’

I pliera ey 1 bitid - ] rerraincded. 3 mpulence

Ty

Ml 1o Anderson Wirnhns, Ine
P Box 3900, Peomu, 1L 61614

e B Ambenn § rhurgts [ Ul =yrkts =izl

(L8 S

83



Build Your Own
Business by

Capitalizing on the
Exploding Growth of
Steel Framing in
Residential Construction

Juin the Industry Leader- Tri-Steel Structures
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21 Push the sash against the left Jamb lin-

€r to compress the springs, then push the
window into the track on the right.

strip facing up. Then, apply weather-
stripping to the bottom of the inner
sash with the point of the V facing in.

Trimming out the window |
Before you install the inner stop, run
a light bead of a latex silicone caulk
along the joint between the jamb liner
and the old jamb. Also caulk the joints
between the liner and jamb at the top
and bottom. Caulk any gap between
the parting stop on the Ennr and the
top ing stop. Wipe up any excess
caulk with a damp rag before it has a
chance to set up.

Renail the inner stop. Use longer
finish nails or reposition the nails so
they will hold the stop firmly (Fig.
18). Check that the windows still
move smoothly after renailing the
stop. Set the nails, putty over the nail
holes and paint the stop.

Installing jambs for
take-out sash

Installing spring-loaded jamb liners
allows the sashes to be removed for
cleaning and repair, This job is only a
little different than installing stand-
ard replacement jambs. These jamb
liners are made from aluminum with a
stainless-steel wear strip. They are
not available in vinyl.

The spring-loaded channel is
gcrewed or nailed to the left side of the
existing jamb (Fig. 19). A jamb liner
is snapped into place on top of this,
and a standard jamb liner is installed
on the right jamb.

Next, to accommodate the in-
creased thickness of the spring-load-
ed channel, cut off about % in. from
the left side of the sash (Fig. 20).

Push the sash against the left jamb
liner to compress the springs, then
push the window into the track on the
opposite side of the jamb (Fig. 21). |
Spring tension keeps the sash in
place. M
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

The Guldinl? Light

I took the eylinder heads from my
pickup truck down to a machine shop
for a valve job last week. I just picked
them up, and according to the repair
order that they stuffed into one of the
exhaust ports, they didn't replace the
valve guides, as 1 expected they
would have to. It says here that they
knurled the old puides. Isthis okay?
JOHN SHERMERHORN
NEWAGO, MI

Knurling a valve guide consists of
running a tool that looks much like a
tap through the valve guide. The
teeth on the knurling tool don't really
cut threads, though. Instead, they
upset the soft metal of the guide as
they thread through, and actually
raise the metal near the knurled slot
higher than the bore of the guide.
Then the raised metal is reamed to
the correct size, much as a new guide
must be reamed.

The effect is to restore the inner di-
menaton of the guide to fit a stock-size
valve stem. And it works pretty well,
especially if you're cost-conscious
about the work, The real advantage
is that the original valves can be re-
used if the wear is only in the guide
and the head of the valve can be
dressed properly to seal against the
seat without being ground too thin.

The disadvantage is that the thin
helix of upset metal of the guide isn't
in 100% contact with the valve stem,
and will wear out more rapidly. IT
you're just doing the heads on an en-
gine, this may be an economical pp-
tion. The bottom end of most big
American V8s will usually last long-
erthan the heads, and you can proba-
bly get it to last as long as this cheapie
valve job, with original valves run-
ning in knurled guides.

But if I were doing the rest of the
engine with new rings and bearings,
I'd go a different way. I'd either press
in new guides or find some valves
with oversize stems and ream the old

placing all of the valves, and you may
not feel it's necessary,

Hole In One
I'm having a problem with the oil pan
leaking on my 1990 Acclaim after
changing to a synthetie oil. A new
drain plug gasket didn't help.
| remember reading that you had a
similar problem on your long-term
Dodge Dakota in the May issue, but
you really didn't go into detail as to
how this problem was corrected.
STEVE McCARNEY
KOADDRESSGIVEN

The Dakota had a 318 V8, and didn’t
use synthetic oil. I simply found that
someone af the engine plant or deal-
ership had never fully tightened the
drain plug—I could spin it with my
fingers. It never leaked fast enough to
be more than an annovance, and was
discovered and corrected when we
made the first oil change.

Your problem is unrelated. You
probably don't have a leaky drain
plug if tightening it or replacing it
didn't help. More than likely, there is
another leak somewhere above the
drain plug that’s leaking down the
side of the block and dripping off the
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plug. It's probably the pan gasket or
oil filter—1I"ve found that a valve cou-
er leak would be more likely to drip
from the front or rear of the enginefor
in yourcase, left or right). In this case
the oil runs into, and then along, the
raised part of the block at the pan rail
and mimics a leaky front or rear seal.
Is this from using synthetic oil?
Lubrication engineers tell me no.
Synthetic oil used to be a lot thinner
than conventional dinosaur oil.
That's no longer really true—car
manufacturers are now recommend-
ing 5W-30 oil. So there should be no
reason for the thinner synthetic to
leak more rapidly through an exist-
ing hole than mineral oil. These
same lubrication engineers tell me
that the seal-swell characteristics of

| a synthetic are similar to mineral oil.

This means that rubber parts, which
normally swell up slightly when im-
mersed in hot engine oil, don't
change in dimension when bathed in
synthetic oil instead.

However, I've found that some en-
gines, dry ones, turn into real leakers
when changed to synthetics. Any en-
gine that leaks even a little seems to
leak a little more. I have no explana-
tion for this, except to assume those
engineers are Wrong.

This brings up the entire topic of
synthetic oils and why you might
need to use them. Synthetics, poten-
tially at least, are superior products
to mineral oils. But at $4 to $5 per
quart, the temptation is strong not to
change them as often. No matter how
good the oil is, it still picks up air-
borne dirt, wear particles, carbon
and blowby from the combustion
chamber and a witch’s brew of hy-
drocarbons, acids and moisture. The
only way to remove these contami-
nants is to drain the oil.

I don’t recommend synthetics un-
less you have evidence that mineral
oils aren't doing the job. Synthetics
are better performers at extremes of
heat. Towing a heavy trailer during
the summer is one example—but if
your oil temp is chronically too high
you'll be better off in the long run if
you install a good gauge and an oil
cooler to keep engine temps in line.

Cold weather is another story. If
you routinely see weather of -10° F,
then a synthetic will do two things for
you. First, it improves cold-weather
cranking, permitting your engine to
start. Second, and more importantly,
synthetics don’t thicken as much,
providing oil pressure and flow earli-

er during a cold-weather start.

Divide And Conquer

of the pipes.

Sometimes it's necessary
for you fo separale a salvage-
able portion of pipe from a 3
corroded chunk. For in-
stance, the pipe from the
back of the catalytic convert-
er is usually a corrosion-re-
sistant or stainiess steel. But
it still manages to get perma- =
nently attached to its mate af-
ter a tew years. And with the

price of calalytic converters, #

it's imperative that you sepa-
rate them without damaging
the connections.

The secrel is lo sacrifice
the part of the pipe that is cor-
roded. Hacksaw or torch off
this part. Then use locking pli-
ars and a hammer to pull out
the leftover pipe stub.

Should you change back to miner-
al oil to make the leak go away? No.
I've also found that once an engine
starts leaking on synthetics that
changing back doesn't help—which
would make no sense if there were
really no difference in seal-swell. But
the experts insist 'm wrong.

Turn, Turn, Turn
I would like to know what the rear end
ratio is for my car. How can I find out?
HARLOW STARKSON
ROBBINSDALE, MN

The easiest way is to ask the dealer.
He should be able to tell you what
rearaxles were available for your car.
From the other equipment installed,
he may be able to pin down exactly
what gears were installed.

For vehicles too old for the dealer to
have information about, or if there
were several axle ratios available for
your car, there are several foolproof
methods. If you have a couple of
friends who are willing to get dirty,
here’s one foolproof way:

Put the rear axle up on jackstands.

DO YOU HAVE A CAR PROBLEM?
JMust ank Mike about i Mail your guesiion o Car
Clinie, Popular Mechanics, 284 W. 571k 5L, New
York, N¥ WO, While letters, fores or phone
ealls cennol be answered individually, problems
irj"gl'nrfm! priferesl winill be disciesed v Dhe coliimim

® | hate muffier work. It's one of the few tasks | farm |
out to other mechanics instead of doing it myself. |
Somehow, it seems impossible to take apart any-

thing on the exhaust system without trashing the rest |

s e ey il |
1"

CAR
CARE
TIP‘

Make a chalk mark on the sidewall of
one rear tire. If the car has a manual
transmission, put it in high gear and
turn the engine over with a socket on
the bolt on the front of the crankshaft.

————

SERVICE TIPS

& Some 1989 Pontiac Firebirds equipped
with the 5.0-liter V8 and throttie-body fuel
infection may suddenly starve for fuel, Ac-
cording to TSB 89-6-33, the problem may
be caused by the in-tank fuel pump be-
coming disconnected from the fuel-send-
er assembly. Reattach the pump, and use
an additional clamp and washar.
® Rattling or squeaking from the rear of a
| 1988 Honda Civic may be due 1o a loose

or missing spring-silencer tuba allowing
| the spring coils to rub against each other.
To cure the problem, you must first re-
move and disassemble the spnng-damp-
er assembly.

Remove any original silencer tubes and
thoraughly clean the spring coils. Install
new silencer tubes to the spring, using
weatherstrip adhesive. TSB 88-030
|® A clogged a/c evaporator drain tube

may be dripping water into the passenger
compartment of your 1989 Ford Probe. To
stop the drip, TSB B9-16-7 recommends
cutting 1in. la 1% in, of the end of the drain
tube ahead of the dash panel,
= |f your 1988-'89 Chevy C/K truck has a
clunk from the rear, check the rear shock
absorber mounting nuts. One—or both—
may have loosened and need io be re-
fightened, TSB 89-104-30 recommends
reforqueing both o specifications.

Bb
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au never know where vou will see o Brabmae Perhaps vou will spot a Brahma

bresicle i gpuiet trout steeam, or high in the hills sialking a prized elk. Brahmas can be seen

all along our spectacular shorelines or hidden away in the deepest, coldest wilder:

FIESS. h In blistering summers and sub-rero winfers, Brahma's tough, 100% recyvelable polymer construc-

tion is guaranteecd to outlast the roughest terrain and toughes! of road treatment, yvet never harm our

precious environment. Wy Brahma Truck Tops, custom made to fit vour domestic or imported truck, are
now available in Classic textured and a sleek, new, DuraSlick finish. Whatever Brahma style vou choose,
Cab-hi, Hi-Door or Hi-Roof, your top is covered from end to end and lop to boattom by Brahma's exclusive

lifetime limited warraniy?® h Add a new Brahma fop just for the greal looks,
and enjoy the greal outdoors with the advantages of a top that's lighter and more
durable than fibwerglass, loaded with stondasrd features angd [inished in vour
choice of factory malched, non-fade, high-gloss aulomotive servlic urethane
paints. By Before vou set ouf on your next adventure, see the complete line of
Brahma Truck Tops al your local Brahma Dealer or call 1-800-THE-BULL for the

name of the Brahma dealer nearest youw.

'vl"urn;ll'nlt.- WAy details availalle U respuesl {rom Araloma, Ioe or af vour Brahma dealer,

#
‘-I
RAMNGE TOUGH /CITY SLICK

600 Six Flags Drive
Arfington, Texas 76011

Call 1-800-THE-BULL for order information or the Brahma dealer nearest you.
Buy a new Brahma truck top or own the entire store. For information on Brahma Plus franchise opportunities

nationwide call 1-800-THE BLULL.



lmlulnn.nnllh].rnchhm drop s @ ae. We probabiy have 3 lof in comman

LYNCHBURG, TENNESSEE is a tiny liccle

town where things never change much.

There’s a sidewalk bench where townsmen
gather at the start of the day. A general store
where Coke” still costs a dime. And a
distillery where Jack Newton Daniel
made Tennessee Whiskey way back
in 1866. Of course, we've spruced up
the distillery since the days Mr. Jack LA
worked here. But, true to the ways (gt
of Lynchburg, we've never changed

the taste DLEIEE whiskey. i Ik

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tennessas Whishey » 40-83% alcobol by wlume (B0-86 proof) = Distilled and Battled by
Inck Damiel Distilkery, Lem Motlow. Proprietor, Route |, Lyncibug (Pop 381), Tensessee 37357
Placed i the Nattone! Regishoraf Mistorie Places bythe Dlncted States Government.
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Turn the crank until the rear wheel
rotates exactly one turn. While you
rotate the crank, have someone watch
the driveshaft, counting the number
of turns it rotates. The number of
turns is the numerical axle ratio. If
you have an automatic tranny, you'll
have to unbolt the driveshaft from the
axle and turn that over until the
wheel rotates one turn.

Got acar with front-wheel drive? If
it'’s a manual trans, no problem—
turn over the engine with a wrench as
described. Got a car with fiwd and an
automatic trans? Big problem.
Turning over the engine won’t turn
the trans over because of the torque
converter.

T'ry pulling all the plugs, painting
a bright orange spot on the torgue
converter through any convenient ac-
cess hole and rotating the rear wheels
to turn over the engine while you
count turns.

Fortunately, most cars with fud
have only a single rear-axle ratio
available. See your dealer—if you
can't find it in the owner's manual.

As an alternative, you could pull
off the differential cover and count
the teeth on the ring and pinion
gears. Divide the number of teeth on
the ring gear by the number of teeth
on the pinion gear to get the ratio.

Black Is Beautiful

My car bumpers used to have black
vinyl inserts. But someone waxed

them, and now they have a gray ap-
pearance. ['ve used a vinyl dressing

on them, but thiz only lasts a few days

and then they are right back to the
gray color. Any suggestions?

BILLCURTIS

ELIZARETH CITY, NC

Remaouve the last vestiges of wax with
lacquer thinner and a clean rag. Be
careful not to get any thinner on the
painted surfoces, especially if the car
has been repainted—it will remove
the paint. It may take a few iterations
to get all the wax.

Follow up with Armor-All, STP
Son-of-a-Gun er a similar protec-
tant. That should do the job if the dis-
coloration is on the surface, as you

say.

If the vinyl is bleached, use black
vinyl-top wax, which is applied like
paste shoe paim.ﬁ Do not use black
shoe polish, as it will melt on warm
days and leave ugly black stripes on
your knees. (Don't ask how I know
about this.) As a last resort, your lo-
cal auto parts store should have in
stock flexible vinyl paint that comes
in @ spray can. ™
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MAINTENANCE
BASICS

HOW TO USE
A VACUUM
GAUGE

BY DON CHAIKIN,
Contributing Editor

® As your engine's pistons go down
during the intake stroke, they cause a
drop in air pressure inside the intake
manifold. That drop in pressure, or
partial vacuum, draws in the air your
engine needs to mix with fuel for com-
bustion. In fact, the speed of a gaso-
line engine is controlled by regulating
the flow of air into the engine. The ac-
celerator pedal is attached to a throt-
tle plate in the intake airstream. The
more air, the more fuel to mix with it
for more power and speed.

Thanks to the throttle plate, you
can measure the partial vacuum cre-
ated by a running gasoline engine.
And that measurement is an accurate
and handy indicator of the engine's
condition. All you need is a vacuum
gauge. Most automotive vacuum
gauges are packaged with a length of
vacuum hose and various adapters.
The adapters allow you to connect the
gauge to engine vacuum hoses of
varying inside diameters.

acuum is measured as inches of
mercury and the gauge is marked
“in.-Hg." with the seale typically
running from zero to 30. Many vacu-
um gauges also double as low-pres-
sure testers, for checking mechanical
fuel pumps, and have a second scale
marked in psi. However, the pressure
scale has no bearing on vacuum,

Here's a step-by-step guide for us-
ing a vacuum gauge;
® For an accurate reading, attach the
gauge to a hose that is subject to the
engine’s full vacuum—one connected
to the intake manifold between the
throttle plate and the engine. Good
choices are the hose to the distrib-
utor and power-brake booster. Bad
choices are components that don't get
vacuum all the time—such as various
emissions controls,
® Toensure that the engine is running
properly with the gauge attached,
splice the gauge connection into the
vacuum source hose with a T-connec-
tion. If you must disconnect the va-
cuum source hose from a component
to attach the gauge, disconneet it

from a component that is not related
to engine performance, such as the
power-brake booster, Remember to
reconnect the hose when you're done.
® With the gauge attached and engine
fully warmed and idling, whip open
the throttle briefly and let it snap shut
while watching the gauge. The needle
should drop to about 5to 7in.-Hg. and
then quickly rise to its reading.

A healthy engine reads about 16 to
22 in.-Hg. (check your car's service
manual}) at sea level. Deduct 1to 2 in.-

WACLILIN HOSE

HOSE TO GALIGE

An adapter allows the gauge's larger hose to
connect securely to a smaller vacuum hose.

Hg. for every 1000 ft. of altitude. If
the gauge reads steady but apprecia-
bly lower—about 5 to 7 in.-Hg.—look
for a vacuum leak. Recheck the gauge
connections. Then look at the intake
manifold and other vacuum hoses.

A steady but low reading in the 10-
to 14-in.-Hg. range indicates low com-
pression—as from waorn piston rings—
or incorrect ignition timing.
® A reading that is steady but higher
than about 22 in.-Hg. could indicate a
blocked air intake. Remove the air
cleaner element and retest.
® [fthe gauge needle swings back and
forth wildly, between about 10 to 20
in.- ﬁn there is probably a problem
with the engine's valves.

A smooth fluctuation of the needle
—in cadence with the engine's
idling—points to a leaking head gas-
ket and lost compression.
® [f the vacuum drops to nearly zero
and then climbs back to near normal
after you whip the throttle, check for
exhaust system restrictions. ™
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HOW IT WORKS

TORQUE
CONVERTER

BY DON CHAIKIN,
Contributing Editor

® The fact that a vehicle with an auto-
matic transmission can =it at a stop-
light with the transmission in gear
and the engine running is as impor-
tant to your driving ease as the auto-
matic's ability to shift gears for you.
This relatively unnoticed

and turbine are partitioned by metal
blades, or vanes. However, the vanes
themselves are scalloped near the im-
peller and turbine centers to create
room necessary for the stator—which
loosely resembles a fan—to fit be-
tween them,

The impeller is solidly attached to
the engine—when the engine runs,
the impeller spins at the same speed.
The turbine is attached to the trans-
mission shaft—when the turbine
spins, the transmission shaft does too.

he stator rides on a one-way clutch
on the transmission's shaft. The only
thing that conneects each of these

components to the other is the trans-
mission fluid.

An impelling case
As the impeller spins along with the
running engine, the impeller's vanes
throw fluid at the turbine. However,
at slower engine speeds, idle and
slightly above, the fluid is not thrown
with enough foree to get the turbine
to move—especially if the car's
brakes are applied. This is called sli
page and it al;f;wa the vehicle to sit in
gear with the engine running.
However, as engine speed in-
creases, so does the force behind the
thrown fluid. Soon the fluid

but significant driving con-
venience is made possible
by the fact that an automat-
ic transmission, unlike a
manual one, does not have a
mechanical connection be-
tween it and the engine. In-
stead, an automatic trans-
mission is Hm:;ied tulthe
engine by a fluid coupling.
Th%ldevi}rce that mak&% th%ﬂ-
fluid connection work so
well in a car is called the
torque converter.

Total immersion

To easily understand the
basics of a fluid coupling,
simply picture two house-
hold electric fans facing
each other, about an inch
apart, one running and one
not. The nonworking fan
soon starts spinning, driv-
en by the breeze of the oth-
er. Instead of using air,
however, a torque convert-
er uses hydraulic fluid,

TRAMNSMIS SN
SHAFT DRIVE

STATOR

LOCK-LIF CLUTCH

is hitting the turbine blades
with enough foree to start
the turbine spinning along
with the impeller, causing
the vehicle to move.

However, after the fluid
is thrown at the turbine
blades, it bounces back to-
ward the impeller. If this
fluid were to come right
back at the impeller—try-
ing to drive the impeller in
the opposite direction it is
spinning—efficiency would
be greatly decreased. In-
stead, the fluid that's flung
by the turbine blades is
thrown at the stator. The
blades of the stator are
shaped so they redirect the
fluid at the impeller in the
same direction that the im-
peller is moving and al-
ready throwing fluid. The
stator improves perform-
ance and increases the force
of the fluid inside the
torgque converter.

DIMNE-WRY
CLUTCH

which you know as auto-
matic transmission fluid
(ATF) to get one fan to

Maost modern torque converters have a lock-up clutch which solidly
couples the impeller and turbine for highway fuel efficlency.

As speeds increase, how-
ever, the centrifugal foree
inside the eonverter hous-

drive the other.

The torque converter is
in the transmission’s bell-
housing between the en-

ine and the transmission.
converter unit itself re-
sembles a big steel dough-
nut. Inside its seaﬁad
housing are three basic
components—the impeller,
turbine and stator, all
bathed in hydraulie fluid.

The impeller and turbine
look much like halves of a
grapefruit, with the fruit
scooped out but the divid-

IMFELLER

ing gets the fluid swirling,
s0 the blades are no longer
throwing it back and forth.
When this happens, the sta-
tor freewheef:inaide the
housing, thanks to its one-
way clutch.

However, at peak effi-
ciency, a fluid coupling still
exhibits some slippage—
operating, perhaps at only
98% of capacity—which
hinders highway fuel econ-
omy. For maximum effi-
ciency, many torque con-
verters are equipped witha
mechanical eluteh, which

ing membranes left in

membranes, the impeller

place. However, instead of The stator increases torque at lower speeds by changing the direction of 10cks the turbine and impel-
the fluid flow from the turbine blades back at the Impeller,

ler above certain speeds. M
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What makes Bavliner's Capri series the
most popular boats on the water?

Dazzling performance...first-class construc- three-fourths ""'—:'-“h:
tion...affordable price...an eleven-year string of of all Capri = S : =n-—~
product excellence awards. And now, a bold owners who T—
new look, with no fewer than eight all-new previously &—

Capri models for 1993. owned a boat .

Add to all that Capri's long list of standard have switched

; : ; Complete Boat, Motor and Trailer
equipment, including performance-matched from another Packages Start at Less Than $7000°
powerplant and, with most models, a custom brand to
Escort trailer, and it's easy to see how Capri has Bayliner. And like Mr. Schmidt, the overwhelming
set a new standard of value...and even easier to majority plan to stay with Bayliner.
see why Bayliner has become the world leader, If vou demand top guality and value—and

The fact is, Bayliner Is the number one today, who doesn't?—visit your Bavliner dealer
choice of boating families who recognize right away. Take a close look at Capri for

superior guality when they 1993...and see for yourself. Logk in the yellow
see it. Nearly pages or call toll-free for the name of the

dealer nearest you: 1.800-443-9119

.r.._ - .-4.—-—-1-'—'-—-

*".'"i‘--’%_ ..ﬂe =2} l— ‘l__dl N!C = “H'

An afiillate of US Marine, a Mmﬂmﬁz‘fﬂmnaw —
er's suggested list price. Actual orice 8L by desjer T S
Bayliner Marine Cmau-nm Product Information Services

gighty options and dealer rep chardes extts. Prices S—

B s PO Box 308, Dept 092N, M. Olive, NLOTBIB. sty e




NEW PRODUCTS

IMPROVE
YOUR CAR

Hanger Extender

There are times when your car's coat
hook just does not have enough capac-
ity to hold as much as you would like.
This simple, snap- -together plastie
hook, Hangthing, increases that ca-
pacity. Hangthing sits on the car's
coat hook and cantilevers a short plas-
tic arm perpendicular to its base, The
weight of the elothing on the arm—
the manufacturer claims it can hold up
to 20 parments—secures the gadget
into the car's coat hook. Cost is under

8000 | s e s e
ik
r \
5000 \
- — R S ST
\.\ A ERPM,
I 50 Pt i
'uun F o = ‘—_-ll" 1..-" 1.____.,,_;-":'.-. wubedt BEEIANSLASRRESIERERREE
P A i
s e
't..__“
2000 o PO
o | | [
0.0 4.0 8.0 12.0 SEC

53, from Ultimate Coneepts, Ine.,
16666 Northehase Dr., Suite 300,
Houstan, TA TT060; (T13) 873-6448,

' Cargo Bed Divider

Unless vou do something to restrain
them, smaller packages—like sacks of
groceries—roll and bounce all over
your pickup or van's open cargo bed as
you drive. An intere almp_ way Lo uti-

lize that cargo h|l:.1u= is with the Mar-
tector bed divider system. Various
length plastic panels attach to each
other—without the need to drill holes
in your truck—to form various size
ani shape bins. In addition, a bed-

Computerized Performance Simulator

Just like Penske and all the big-time
race teams, you cin use your personal
computer to tweak your car for best
performunce, The Performance Ana-
lvzer program—{for IBM and compat-
ible personal computers—from Per-
formance Trends, Ine., projects fuel
economy, acceleration and top speed
in all gears, based on various para-
meters, before you turn a wrench. If
you're building a new motor, the En-

gine Analyzer program for IBM, Ap-
ple 11 and Commodore 64 computers
can help, This program predicts
torque, horsepower, fuel low and vol-
umetric efficiency based on bore,
stroke, valve size, cam timing and
other factors. The Performance Ana-
lvzer costs $119.95, and the Engine
Analyzer, $99.95. From Performance
Trends, Ine., P.0. Box 573, Dearborn
Heights, MI1458127; (313) 473-9230,

Ultrasonic Rear View

Short of having a spotter puide vou,
backing up in any size vehicle—froma
subcompact toan BV—cean be an anx-

k

width plastic basket can be attached
to the panels, Prices run from $129,95
to 3399, 95, depending on the sophisti-
cation of the syvstem, Available from
NMS/Martek, P.0O. Box 585, Ply-

miuth, MI48170: (313) 454-2505,

=y

9

Slide-In Bed Liner

An innovative twist on the pickup bed
liner is this lightweight plastic slide-
in liner which has several cargo hins
molded into it. The one-piece, double-
walled Load Liner from Pawnee [n-
dustries has long storage boxes
along both siderails, two watertight
lockable bins at the front edge,
which offer 13 cu. it. of storage space
and many grooves and lips to allow
you to further compartmentalize
the space, The unit slides into the
bed of any full-size pickup and can
be removed—even when loaded—via
its special tripod-mount crank jacks.
A camper shell can also be mounted on

ious operation. However, an electron-

ic proximity sensor with a dash-

mounted alarm, like this Hindsight
20020, can ease the anxiety, The unit
consists of an ultrasonie sensor
—two sensors for wider vehi-
eles—which spreads a 4-ft.-
deep ultrasonic wave field.
When any objeet breaks the
field, the alarm sounds. The
alarm changes piteh and intensi-
ty when the object is within 1.65
ft. Price is $149.95, |]i'|.|‘- ship-
ping, from EBI, Inec., 12411
| MceCann Dr., Santa Fe "'w]:l ings,

CA SOGTO; (310) 941-THBE6,

tap of the liner, Price is $799, From
Pawnee Industries, 5370 W. Hwy. 12,
P.0. Box 147, Maple Plain, MN 55359
(612)479-3160.
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stems as you buil
powerful 386
computer!

Train the NRI way—and learn to
service all computers as you build
vour own powerful West Coast
386sx/20 MHz computer, now
with 1 meg RAM, 40 meg IDE
hard drive, and exciting
new diagnostic hardware
and software!

Jobs for computer service technicians
will almost double in the next 10 years according to Department
of Labor statistics, making computer service one of the top growth
fields in the nation.

Mow you can cash in on this exciting opportunity—either
as a full-time industry technician or in a computer service business
of your own—once you've mastered electronics and computers the
NRI way,

Get real-world skills as you train with and
keep a powerful 386sx- computer
system plus Microsoft® Works software

Only NRI gives you hands-on training with the finest example of
state-of-the-art technology: the powerful new West Coast 386sx/
20 MHz computer. As you assemble this fully IBM PC/AT-
compatible machine, you actually see for yourself how each
section of your computer works.

You assemble and test your computer’s “intelligent”
keyboard, install the rf:nwrr supply and 5%" high-density floppy
disk drive, then intertace the high-resolution monitor.

Your hands-on training continues as you install a powerful
40 meg IDE hard drive—today's most-wanted computer periph-
eral—now included in your course to dramatically Increase your
computer's data storage capacity while giving you lightning-quick
data access.

Plus you now work with today's most popular integrated
software package, Microsoft Works, learning to use its word proces-
sing, spreadsheet, database, and communications utilities for your
own personal and professional applications,

But that's not all!

SEND C
NEW! Ultra-X ostic
hardware and so for | MNFPF scnoois
fast, accurate troubleshooting |

..1“;-‘-'
=15

| el

Now you train with and keep the
latest in diagnostic hardware and
software: the extraordinary
RA.CER ‘Fﬂug-in diagnostic card
and QuickTech menu-driven
software, both from Ultra-X. Using
these state-of-the-art tools, you
leamn to quickly identify and =
service virtually any computer [

problem on XT, AT 80286/80386,
and compatible machines,

Learn to troubleshoot and
service today’s computer

sx/20 MHz

NEW!
386sx/20 MHz
computer, 40 meg

hard drive!

a

Only NRI gives vou
such confidence-building, real-
world experience. Only NRI gives you
both the knowledge and the professional tools to succeed as
today's in{ifman:f computer service technician.

No experience needed...NRI builds it in

With NRI training, you learn at your own convenience in your
own home. No classroom pressures, no night school, no need to
quit your present job until you're ready to make your move,

NRI starts you with the basics of electronics and computers,
building on that foundation step by step until you have the
knowledge and skills you need for success.

And all throughout your training you've got the full
support of your personal NRI instructor and the entire NRI
technical staff, always ready to answer your questions and help
you achieve your training goals,

Send for your FREE catalog today!

Send today for NRI's big, free catalog that describes every aspect of
NRI's innovative computer train'tnE. as well as hands-on training
in other growing high-tech career fields.

If the coupon is missing, write to: NRI Schools, McGraw-
Hill Continuing Education Center, 4401 Connecticut Avenue,
NW, Washington, DC 20008,

B and AT are regavtered trademarks of the [BM Cosporation. BACER and QusckTech are
regintened trademarks of Ulttaex, bne, Weest Coast is a member ol fhe Syt \-llllul'l-

ARD TODAY FOR FREE NRI CATALOG

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

[ X
¢ \ﬂ
(il

# Check one FREE catalog only [ Computer Programming

[ PC Software Engineering Using C

[ Deskt I‘u]s]i.dﬂnf & Design

[ Word Procissing Home Busines

[ Bookkeeping & Accounting

I Alr Conditioning, Heating, & Refrigeration

[ Building Construction

[ MICROCOMPUTER SERVICING
O TV/Video/Auwdio Servicing

O Telecommunications

O Industrial Electronbcs & Robotics
[J Security Electronics

L1 Fim careey consss

[0 Electronic Music Technology [J Small Engine Repair

[ Basic Flectronics O Automotive Servicing | v iedmmn |
Name iplease printi Age

Addren

Clry/Seatellp Accredited Member, Natianal Home Stsdy Courcl 1002




AUTOMOBILES

BY JIiM DUNNE, Detroit Editor

Who Is That

Masked Mustang?

® When Ford's new Mustang hits the
showrooms as a 1994 model it will
really have to stretch its legs to make
upthe ground lost to the new Camaro,
which will enjoy a 6-month sales ad-
vantage (see “The Next Camaro,”
page 88, July '92). The rebodied pony-
car, shown here dressed up for our
cameras in prototype “Lone Ranger”
disguise (front bra, rear diaper, tape
stripes) will maintain its gallop with
mostly carryover mechanicals—5.0-
liter V8 engine, rear-wheel drive and
solid rear axle.

The Mustang stable will continue to
consist of two body styles—eoupe and
convertible. Unlike the current prac-
tice of farming out convertible con-
versions to an outside vendor, Ford
will build the softtop in its own assem-
bly plant.

Dual Ranger Pickup

The 1993 Ranger pickup will come in
two nameplate versions—aone labeled
Ford and the other Mazda. The planis
similar to the Explorer/Mavajo agree-
ment between the two companies,
Mazda will drop the B2000 imported

Next-generation Ford Ranger will also wear Mazda badges.

DETROIT SPY REPORT

pickup and depend on Ford to supply
its ligﬂt truck needs. Like the Explor-
er/Navajo twins, exterior styling will
be almost identical, with just the
grille texture and badging separating
the two lines.

That's The Way

The Buick Benz

Note the German (Mercedes) influ-
gnce in this view of a 1993 Buick Re-
gal. The new front-end styling shows
a boxed air intake
that appears to be
connected to the
hood, so that both
the hood and grille
lift together as a
single unit. Bene-
fits here include
better-fitting front-
end pieces and
more underhood

as compared with the restricted lay-
out of struts. And cowl heights will be
lowered—ior improved driver vision,

slegker styling, and improved aero-
dynamics—when the strut towers are
removed.

No Noise Is Good Noise

Electronic mufflers that use a bread-
box size container with loudspeakers
that produce sounds to caneel out ex-
haust noizse (see New Products, page
T4, Mareh "92) will start showing up on
1985 model cars. The system won't be
cheap and will first be installed on
luxury cars,

One system, eurrently under devel-
opment by exhauost specialists at Ar-
vin Industries, uses an electronic
muffler in conjunetion with a glass-

workspace. This
also contributes to
Regal's smoother,
simpler overall appearance.

Strut Away

Look for strut front sugpensions to
disappear from many mid- and full-
size cars within
five years. In their
place will be old-
fashioned upper
and lower control
arms, Automakers
will change for two
reasons: better
| ride control and
g | lower cowl heights,
| The new suspen-
| sions will improve

N ride and steering
control with their
wide-open design,

e

Front end of Buick's popular Regal for 1993 shows suggestion of
Mercedes-Benz influence In one-plece hood and grille treatment.

pack muffler. The combination cuts
down on power-choking backpres-
sure, with a claimed benefit of 6% in
power gutput.

Cost considerations aside, we can
say the idea definitely works. At an
Arvin research garage, I saw and
heard low-frequency noise waves
from a Taurus engine offset—and can-
celed—by frequency noise waves
broadeast from the speakers,

Overseas Olds

Note the black space in the center of
the bumper on the slightly revised
front end of this Oldsmobile Silhou-
ette. That space is for a European-
style license plate. Does this mean
GM is planning to export their plastic-
bodied minivan to Europe? We think

kL
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Revised front end suggests poassibllity of Eu-
ropean export for Olds Silhouette minivan.
s0, especially since all of General Mo-
tors' APVs—including TransSport
and Lumina—are selling below ex-
pectatione in the United States. An
added market like Europe would
boost production and make the APV
line more profitable.

Toronado Lives

Toronado fans needn’t despair about
Oldsmobile’s announcement earlier
this year that they would be dropping
the Toro (and Custom Cruiser) g‘om
its lineup at the end of the 1992 model
year. What Olds will bring into the
lineup, in late 1993 as a '94 model, is a
luxury sports 4-door model (no cou
plans at this time) in the mold of the
original Toronados,

While the nameplate won't say Tor-
onado, the car will boast a high-output
V& engine, probably a detuned ver-
sion of Cadillac’s 4.6-liter dohe North-
star V8. The front-wheel-drive sys-
tem will also be shared with the
Cadillac sedans. Styling will be
unigque with uncovered headlights,
and the roofline will be similar in pro-
file to Ford's Crown Victoria.

Easy Riders

Sport/utility vehicles will soon be get-
ting the same kind of sophisticated
ride-control suspension benefits now
offered to luxury sports sedan own-
ers. Ride control can provide extra
advantages in sport/utility vehicles.
Instead of giving a medium-firm ride
for all conditions, the control system
can create a cushy, sedan-like ride for
most driving, then switch to an extra-
firm ride at high speeds, in turns or
when traveling on rough road sur-
faces, Ride-control systems of the fu-
ture will be more elaborate than those
in use now. They include a computer,
four gas springs and a number of sen-
sors. Look for this technology to make
its initial appearance in 1994 sport/
utes as an extra cost option,

Bullish On Taurus

Ford's Taurus is hardly a year old in
its present styling, and already Ford
stylists have come up with a totally

new look for the next revision of the
bread-and-butter midsize sedan, due
as a 1995 model. Pillars will be nar-
rower, and fenders, hood and deck
will show even softer curves. Up
front, hoods will drop sharply above a
thin band of driving lights, Overall,
the styling will be more like that of
upscale Japanese models—the Mazda
029, the latest Lexus cars and the
Infiniti J30.

Bag Blowup
In a recent demonstration, | had a
Ford airbag blow up in my face, It all
happened in a quick (2.5 milliseconds)
sequence of events. A noise like a
shotgun shell exploded in my ears, the
bag inflated to the size of a bed pillow,
and I was left with a limp piece of
smoking nylon in my lap. For another
15 seconds or 8o, the smoke continued
to rise from vent holes in the bag. This
smoke results from the heat of the in-
flation propellant burning the taleum
powder in the bag. Talcum keeps the
folded nylon bag from sticking togeth-
er. Right after the demonstration, 1
noticed deafness in my left ear, which
cleared up in 15 minutes.

Faord reports that its vehicles have

k5

Asked for comment after alrbag dema, De-
troit Editor Dunne says, “What

had 23,000 face-protecting airbag de-
ployments. By 19949, the company
plans to install airbags as standard
equipment on all of its cars, vans and
light trucks.

Crowd Control

Think it's crowded under the hood
now? Wait, it's going to get worse on
future models. The newest piece of
hardware automakers are pl:l nning to
shoehorn into the shrinking engine
bay is an exhaust preheater, placed
adjacent to the exhaust manifold, just
ahead of the catalytic converter.

The preheater warms up the ex-
haust in cold engines quickly, so that
catalysts can do their jobs earlier for
improved emissions. Cold-start ex-
haust is the last gap left in gasoline en-
gine emissions. An electrical heater
warms up the preheaters for b sec-
onds or so before the cold engine is
started. ™
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® With two-thirds of the Earth's sur-
face covered with water and just a
tiny fraction of it fresh, it would seem
to make sense for builders to design
outboards specifically for brine. Un-
fortunately, it's cheaper and easier to
build for the less hostile freshwater
environment, and most builders take
the easy way out. However, about 18
months ago, OMC decided to tackle
the rough stuff. It assigned a design
team the task of creating new 200-hp
and 225-hp saltwater outboards. The
result is the birth of a new outboard
class—a V6 Ocean series—called the
Johnson OceanRunner and Evinrude
OceanPro. These engines were un-
veiled recently at a site near OMC's
test center, in Stuart, Florida, where
[ was impressed by the achievement,
and found further evidence that the
Waukegan, [llinois-based company is
on a technological roll.

The new 200-hp and 225-hp Ocean-
Pro/OceanRunner engines bristle
with advanced technology. But equal-
ly interesting is the fact that they sig-
nal an end to plain-vanilla OMC out-
boards in this horsepower range. It's
gither the Johnson GT/Evinrude XP
20-in. shaft freshwater engine or the
new 25-in. and 30-in. saltwater
OceanPro/OceanHunner.

Are plain-vanilla V6 engines dead
at OMC? Qhuite possibly. For 1993,
OMC will shuffle the 150-hp and 175-
hp classes, too. Here the choices will
be either the high-tech Johnson
SilverStar/Evinrude Spitfire, the

{3

BOATING
OCEAN OUTBOARDS

BY JOE SKORUPA, Boating/Outdoors Editor

bass-specific SilverStar FastStrike/
Spitfire Intruder, or the Ocean series
in 25-in. shaft lengths.

To me, OMC's new thrust makes a
lot of marketing sense, The vast ma-
jority of boaters looking for big V6
outboards fall into two categories: 1.
Serious fishermen and 2. The slick
and quick. But several years ago
OMC made a decision to stop courting
the smoke-on-the-water crowd. Since
this trimmed the size of their poten-
tial market, it became necessary for
OMC to strengthen its focus on the
group that was left. So, fishing's in,
plain-vanilla's out.

Salt shakers

An offshore fisherman wants three
things in a big outboard: 1. Ability to
handle harsh environments, 2. Reli-
ability and 3. Solid performance. To
tackle these, the QOcean-series engi-
neering team aprlt:-lied advanced tech-
nology and sound principles.

The first thing you notice about the
Ocean-series outboard is its smooth,
aerodynamic cowling and powerhead.
Careful sculpting here represents
more than a simple rejection of the
squarish, macho contours of the
horsepower-wars era. The new de-

sign serves a purpose: It's fishing
friendly with no protrusions or snag

points, Sleek, clean engine lines mean
safe, unsnapped mono. nt lines.

Beneath the cowling, a great deal of
effort has pone into maximizing corro-
sion resistance. Some of this effort is
visible, but most isn't. A good exam-
ple is found in the coating schedule for
the drive-leg's midsection and gear-
case. Here, a unique electro-deposi-
tion (ED) paint process is used to uni-
formly apply a critical coating to all
internal passageways and structures,

The ED process is appropriately
named, because the parts are zapped
by a charge of electricity during the
painting process. Paint is suspended
in a water bath, g are dipped in
and a charge of electricity is added,
which attracts the paint in an even
layer. The beauty of the ED process is
that even the most difficult-to-reach
crannies receive their fair share of
corrosion protection.

Another interesting process, used
on the exterior of the pearcase hous-
ings, involves an automated sanding/
grinding process that turns hard
edges into smoothly rounded corners.
OMC engineers found that paint ad-
heres so poorly to sharp corners that
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tion paint, plus primate, primer and topcoat.

protective coatings applied here are
often microscopically thin, The sand-
ing/grinding process smooths out the
edges and solves the problem.

Another step taken by the engi-
neers is the addition of more corro-
gion-resistant stainless-steel compo-
nents, including the propshaft, the
thermostat, all exposed bolts on the
powerhead, and the critical steering
arm and pivot shaft.

To further deal with the harsh salt-
water environment, the engineers
also: coated all internal exhaust hous-
ing parts with a high-temperature
paint, modified the split line between
the exhaust housing and gearease to
reduce chafing along adjoining sur-
faces, added two positive-locking
clamps to the cowling to form a water-
tight seal and added two full-length
ductg inside the cowling to direct wa-
ter coming through the air inlets
down to the lower pan and away from
vulnerable components.

One of my favorite saltwater-spe-
cific components on Ocean-geries out-
boards is the built-in flushing system,
which is becoming an OMC trade-
mark. This component, which should
be mandatory on all saltwater en-
gines, features a threaded adapter
that attaches to a garden hose. Turn
on the tap and the flushing system
purges the water jacket of saltwater,
either with the engine on or off, OMC
debuted this system on the Johnson
Silverstar/Evinrude Spitfire engines,
and continues using it on the Ocean
series. This idea's time has come.

More rtoya
It tuukm'a little longer than
planned to bring out finger-ported
cylinders, first talked about a couple
of years ago, but they're finally here.
In addition to the standard transfer
ports, Ocean-series outhoards fea-
ture eylinders with two small ports
designed to improve induction. These
additional ports don't increase total
volume of the charge, but aim it more
ErEtiEely so that exhaust gases are

etter expelled and compression is
more efficiently controlled.

Like all gains in outhoard engine ef-
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ing industry along for the ride.

ficiency within a certain horsepower
range, the desired result isn't more
overall power. An engine said to put
out 200 hp ean't deliver 250 hp. Safety
and legal considerations are the rea-
son. But power can be increased
throughout the powerband. The fin-
ger-port design adds power to the
critical lower rpm range and fattens
or flattens out the power curve. A
poorly designed outboard has a power
spike centered over the high-rpm
range. This thin power curve pro-
vides little torque where it's needed
most—in the low-rpm range where
it's used to get a boat up on plane.

To further increase low-rpm pow-
er, Ocean-series powerheads have
huge 183-cu.-in. displacements—by
far the largest in this class.

Other notable features include indi-
vidually ecalibrated and milled com-
bustion chambers in the eylinder
heads, J-into-1 header-style exhaust,
a unique crankease drainage system
that pushes unburned fuel toward the
cylinder through a one-way check
valve and a fully integrated block,

fushing of the engine’s water jacket.

made by using the high-tech lost-
foam-casting process, of which OMC
and Saturn automobile builders are
the world's foremost practitioners,

Out on the water, [ tested both the
200-hp and 225-hp Ocean-series out-
boards in twin-engine installations.
The guiet-running engines lived up to
their billing and showed impressive
low-end power. With just a single en-
gine in the water, either powerhead
was able to pop a 25-ft. HydraSport
fishing boat on plane. Comparison
runs were made with similar Hydra-
Sport rigs equipped with twin Mere
200 and Yamaha 225s. Neither of
these rigs was able to get up on plane
using a single engine. This wasn't sur-
prising, according to an engineer rid-
ing with me. The old OMC 200s and
225s couldn't do it either.

Following quickly on the heels of
'01's breakthrough SilverStar/Spit-
fire outboards and "92's unique Quiet
Rider inboard-mounted outboard,
OMC’s engineers appear tobe on a
roll that's taking the rest of the boat-
]
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EXHIBIT  Continued from page 4t

ported on a Washington conference
seeking ways to reduce the death rate
of dial-painters, who had been licking
their brushes to form a point.

Journalists loved sensational head-
lines that played up the Kolarmd' po-
tential of various rays. A 1938 photo
essay on the benefits and dangers of
radium outlines its many medical
uses, calling radium “The Deadly
Life-Saver.” A 1904 article said of ra-
dium, “It burns forever, and yet it is
not fire; it will poison and it will cure;
it will produce blindness and it will re-
store lost sight.”

The documented healing powers of
certain rays lent an air of respectabil-
ity to other, more dubious claims. “Its
magic rays pass through every cell
and tissue, creating ‘cellular mas-
sage,’ " claimed a 1920 PM advertise-
ment for the “Violet Ray" machine on
display. The velvet-lined case filled
WI& oddly shaped glass electrodes is
one of the most unusual-looking de-
vices in the exhibit.

More familiar to visitors is the mi-
crowave technology on display. One
of the many uses of these very short
radio waves—once called “micro-
rays"—is re nted in the exhibit
by an early domestic microwave oven
from 1957. Called a “radio stove” in
PM, this dinosaur of the microwave
era is as large as a conventional oven.

Even microwave technulug])"i 50
widely accepted today, has sparked a
fair amount of coneern about safety.
Yet no rays have engendered more
controversy than atomic rays. In No-
vember 1945, PM reported, “The fact
iz that the dreaded but alluring atomie
age is already here. Whole nations
have grasped that fact almost with
the speed of light. They may cringe
before it—but they want it for its ad-
vantages and in spite of its dangers.”

Many museum visitors will recog-
nize the bomb shelter provisions on
display along with PM shelter plans.
A gw might be familiar with the large
beta-gamma monitor once used in
atomic powerplants, complete with
an employee's nickname for it, “Zapo-
meter,” scrawled across the front.
But nearly all will recognize the click-
ing of the Geigercounter, our constant
companion in the search for the atom-
ie dream.

Enthusiasm for technology has car-
ried many people into dangerous
zones, from boiler explosions to auto
wrecks to nuclear war. The tradeoffs
that are demanded by our technologi-
cal dreams are nowhere more visible
than in the development and applica-
tions of invisible rays. And nowhere
has the challenge been greater to
PM's old slogan, *Written 5o You Can
Understand It.” ™
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ELECTRONICS

LIGHT YEARS

BY FRANK VIZARD, Electronics Editor

® When someone has a
bright idea in cartoon
land, a light bulb ap-

ears above his head.

right ideas have come
and gone, both in "toon
world and in real life, but
the light bulb has always
remained the same.
Now, finally, the light
bulb is about to change.
Presumably, cartoonists
will take notice.

Due on the market
next year, the new E-
Lamp's most remark-
able attribute is its lon-
gevity. The E-Lamp has
a life of about 20,000
hours. This compares
with 750 to 1500 hours
for a common incandes-
cent bulb and 7000 to
10,000 hours for compact
fluorescent bulbs,

In theory, and assum-
ing a normal usage of
about 4 hours per day,
the E-Lamp would last
about 14 years before it
began to dim. At that
point, the E-Lamp
would lose about 30% of

for a 25-watt E-Lamp is
estimated at 9 cents per
week versus 11 cents per
week for a 26-watt fluo-
rescent bulb, assuming a
4-hour-per-day usage. A
100-watt incandescent
bulb costs about 30 cents
per week under the
same operating condi-
tions. A 25-watt E-
Lamp provides the same
amount of light as a 100-
watt incandescent bulb.
And, unlike fluores-
cent bulbs, E-Lamps can
work with existing fix-
tures since they are
roughly the same size
and shape as incandes-
cent bulbs. E-Lamps
alzgo work with dimmer
switches, don't have
problems operating in
cold weather and can be
placed vertically, hori-
zontally or at any other

2.
¢ E-Lamp works on
an environmental level,
as well. It's estimated
that each incandescent
bulb replaced by an E-

its lighting capability. The E-Lamp
would then eontinue to dim slowly
over time. In practical terms, the
dimming process would add years to
the E-Lamp's usable life.

Since Edison's time, light bulbs
have basically worked by heating a
filament until it glows. Mozt of the en-
ergy used to produce the light, how-
ever, is wasted as heat. Fluoreseent
bulbs tend to be more energy effi-
cient, producing light by exciting a
phosphor coating on the inside of the
glass eylinder. Fluorescent lighting is
used in many offiees, but it never real-
ly caught on for homes because the
bulbs are too larpe for many fixtures
and they can't be used with dimmer
switches.

The E-Lamp, as developed by In-
tersource Technologies and Diablo
Research Corp., works in a substan-
tially different way. The E-Lamp de-
rives its name from the fact that it
waorks electronically. An amplifier in
the base of the bulb is linked to a

small, coiled antenna that produces
radio waves inside the sealed bulb.
This electronic energy interacts with
a cloud of mercury-vapor gas along a
magnetic line, dubbed the H-field.
The gas transforms into a plasma
which emits light outside the range of
normal visibility. When this invisible
light strikes the phosphor coating on
the inside of the bulb, a visible light is
produced.

Producing light in this manner isn't
a new notion. The difficulty has al-
ways been in shielding the bulb so
that the radio waves don't leak out
and interfere with other electronic
devices.

The developers say they have solved
this problem, but so far, they're
not saying how it's done,

Considering the E-Lamp's longev-
ity, the cost is pretty reasonable.
Company officials estimate the initial
price will be between $15 and $20,
comparable to the price of compact
fMluorescent bulbs, The operating cost

Lamp would reduce carbon-dioxide
emissions from electric %lenerating
stations by about 1 ton, t ereh{.re-
ducing the greenhouse effect. This
has intrigued utility companies, par-
ticularly American Electric Power
Co. of Columbus, Ohio, which helped
bankroll the project. They say that
the E-Lamp is a useful tool in what
they call “demand-side manage-
ment."” This philosophy stresses a
maore efficient use ufefectricit.y, rath-
er than the building of new power-
plants.

It be some time yet before there
are enough E-Lamps available for the
estimated 1.5 billion light sockets in
the United States. With mass produc-
tion, the price of an E-Lamp will prob-
ably go cﬁ:wn—au it does with many
other electronic devices. In time, the
electronic component of the E-Lamp
will be built directly into lamps them-
gelves, Then, by simply replacing the
bulb, costs could be reduced by 76%.

The E-Lamp appears tobe i
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to replace the incandescent bulb. Con-
gidering that it’s been 113 years since
Edison lit up the world with his inven-
tion, it’s probably about time,

Hail Newton
Newton is a new technology being
promoted by Apple Computer, Inc.,
that offers the power of a computer in
a handheld device that you operate
with a pen. If the notion catches on,
the pen may prove to be not only
mightier than the sword, but also
mightier than the keyboard.

he idea, being endorsed by a myri-
ad of companies as diverse as Sharp
Electronics and Pacific Bell, is to de-
velop a device that reflects how peo-
ple actually gather information—
mostly in bits and pieces. With New-
ton, you'll be able to jot down phone
numbers and notes, send faxes, draw
pietures and do computations just as
you would using paper. Newton reads
your handwriting, organizes and
stores the information or performs a
desired funetion. For example, if you
want to fax a note, just write “fax Joe
(.” on the screen. Newton will look up
Joe (.'s fax number, create a cover
sheet, change your handwritten
scrawl into neat type and then send
the fax once you've connected New-
ton to a phone line. Newton will also
work with wireless communication
devices.

The heart of Newton is a new breed
of RISC (Reduced Instruction Set
Computing) processors with the pow-
er of desktop computers and the bat-
tery power consumption of small
flashlights, The Newton architecture
also allows you to add “intelligent"
cards to increase storage capacity or
add more functions. Keep a look out
for Newton in the first half of next
year, Newton technology will be ap-
plied to many devices.

Newton marries the pen and the computer.
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your engine’s performance with the first
B oz. treatment. We guarantee it.
Or you get your money back.
*Hundroeds of customan’ iastimonisés on fia

THOUSANDS
(¥ EXTRA MILES

One 8 0z.—% 17.75
Two 8 oz— 29.00

1 Quat — 38.95
1 Gallon — 131.00
(Prices incl. shipping)

TUHFOIL is 8 reggisteaed tracemar of Fluoramics, inc

1-800-922-0075

ORDER TOLL-FREE TODAY

r—_-----'—-----

I E Fluoramics, Inc
1 18 Industrial Avenue 1
1 Mahwah, NJ 07430 I

IHme‘m:ﬂyurﬂnh$ iz enclosed. 1
Ichﬂrgamycmdﬂ{:ard:

O American Express 0 MasterCard '.I'l.r:S.l.:
Card Mo,

IErp.Dala — _—:
| Phone No. —1
| Name — 1
| Address ' 1
 city I
I State zip I

IMJ,nﬂmlnm-mmnwumm I

__-----------J
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SCIENCE

® While many have talked about the
potential of robots as tools of indus-
try, and as a way to get work done in
hostile environments, little has been
made of their ability to act like giant
bugs. That has now been set right by
an extraordinary new exhibit touring
science museums around the country.
Titled “Backyard Monsters,” the
show magnifies the bizarre yet barely
visible ereatures all around us into a
set of tremendous, realistically ani-
mated models.

A unicorn beetle (shown above)
stands 12 ft. high, making meticulous-
ly true-to-life movements, An 8-ft.
praying mantis glowers like an evil
alien. Most fearsome and complex of
all, a mammoth scorpion prepares to
attack, swaying from side to side and
raising its fully articulated tail.

so big?
Although all this might seem a dra-
matic distortion of scale, the point is
really to put insects into their proper
perspective. “Seventy-five percent of
the animals on Earth are insects,”
points out Dr, Arthur V. Evans, di-
rector of the Inseet Zoo at the Los An-
geles County Natural History Muse-
um. Evans served on the project as

BACKYARD NMONSTERS

BY ABE DANE, Science/Technology Editor

entomology consultant to Creative
Presentations, builder of animatronie
robots for Universal Studios theme
parks and other prominent custom-
ers. The technology was developed by
former NASA engineer John March,
who worked on the Mariner, Viking
and Voyager spacecraft.

Evans' first step was to choose bugs
with broad appeal. Since ultimately
the exhibit is expected to tour Europe
and Japan, as well as the United
States, they couldn’t be unique to any
particular part of the world. The se-
lected creatures also had to have a life
cycle that fit in with the timetable of
the project so that live, full-grown
gpecimens would be available for
study. In the end, a black widow spi-
der and a carpenter ant were chosen
for reproduetion, along with the pray-
ing mantis, unicorn beetle and scorpi-
on already mentioned.

Evans took his samples to a Cre-
ative Presentations art director, who
photographed them, dissected them,
photographed them some more, then
reagsembled them to see how the
parts worked together., It wasalearn-
ing process for both Evans and the art
director. "I saw things [ had never

that simulated natural membranes.

They livel

them move. Anyone can do that,”
says Creative Presentations chair-
man Gene Bullard. “The thing is to
simulate life."”

From the photographs, sketches
were made. Sculptors referred to
these in making clay models, which in
turn were used to make molds for the
final parts. The Backyard Monsters
differed from earlier animatronic ro-
bots in that they mimicked creatures
that rely on an external exoskeleton
for structural strength, rather than
internal bones. As aresult, the exteri-
or parts had to be made from relative-
ly rigid fiberglass and plastic, con-
nected at the joints by silicone bellows

After a supporting frame of steel was
built inside the bugs, the really diffi-

cult part began—bringing them to

life. “The trick is not just to make

In close eonsultation with Evans,
technicians installed pneumatic actu-
ators at as many as 20 joints in each
bug's body. Eyes roll, mandibles
pinch and entire bodies sway. The
movements are coordinated by a com- |
puter control unit which puts each
through a repeating 5- to 6-minute
routine.

The physical stress of these move-
ment sequences presented some
tricky engineering problems. The
praying mantis, {or example, has a
very powerful but very thin arm. On
the unicorn beetle, the entire Volks- |
wagen-size body had to move. But so-
lutions were found, within the bounds
of realizm. |

“The one thing we did not do is com-
promise the body shape and size of the
insect,"” said Bullard. All involved
came away with a much better appre-
ciation of the marvelous natural engi-
neering that goes into the typical bug.

The exhibit, which is now at Chica-

o's Field Museum and the Cranbrook

nstitute of Science in Detroit, alsoin-
cludes a variety of educational, inter-
active exhibits and a collection of
more than 1000 real insects and arach-
nids. It opens at the Natural History
Museum in Los Angeles County on
Sept. 1, at the Atlanta Zoo on Sept.
11, and at Philadelphia's Franklin In-
stitute on Oct. 2. ™
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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 wrmtten letters are always
welcome, I we think your letter would
be interesting to other readers, we
might even prnt it in our Letters
column (urless you reguest that it not
be printed|. Our editors are listed by
depantrment on the masthead printed
in the front of the magazine next o
Editor's Notes. Our address s 224 W.
57th Street, New York, NY 10019

FAX MACHINE

You can fax written mail to us if you
have access to a fax machine, Our fax
number is (£12) 586-5562, and is avail-
able 24 houwrs a day

ELECTRONIC MAIL

You can call the PM computer any
day between & pm and B am [only|
Eastern time. The number s (212] 582-
8349 Once you're on line, you can
leave messages for specific editors, of
direct inquiries and comments o a
specific depantment, The department
bulletin board also allows you to share
your thoughts with other readers who
call in.

New users get an dentification
number and password that allow you
o access the system, Simply set your
communications software to 8 bits, no
parity and one stop bit {8-N-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 o communicate with us
So please bear with us if it takes awhile
10 answer your message.

READER SERVICE BUREAU

Owr Reader Service Bureau is opera-
tional five days a week during regular
business hours. The phone number is
(212) 649-3127. Please call our Reader
Service Bureau, not our editors, for in-
formation on back issues, reprints of
articles, subscription inquiries, plans of-
fers and so0 on. It will save us all time,

HOTLINE PHONE NUMBERS

Unforunately, our Hotine Phone

Largest "OFF-SEASON" SAVINGS now in effect on. ..

The DR* FIELD and_
BRUSH MOWER /*

- the amazing walk-behind "brush hog" that -- .-*' 2 So
of == WHY
» CLEARS & MAINTAINS meadows, ' ;
pastures, roadsides, fonces, wooded o MESS ;‘ﬂ
and rough non-lawn arcas with case, = w‘w“'
Mows over 1/2 acre per hour! mmmm“‘;;f
« CUTS tall grass, weeds, brush, gerous, slow and
brambles, sumac - even tough tiring to use. ..
saplings up 1o 1 thick! OR with sickle-
bar mowers that
shake unmercifully
and leave such
a langled mess?

ToLL FREE

* Plus-

CHOPS/ 1(8o0)7z2- 2100
s PLEASE MAIL
most everything it culs;

leaves NO TANGLE of COUPON for FREE
nulm:lmmpm-annupmhq:htu DETAILS about the Amazing

Rt o Brachomticreand st Slhar seowers: DR® FIELD and BRUSH MOWER!

-II'DWERFUL BHP Briggs & Stratton engine |'I'ES" Hmm:%ﬁnm DETAlLSuflh:.I
with BIG 20° SELF-PROPELLED WHEELS! | DR® FIELD and BRUSH MOWER including pric- |
Rolls through ditches, furrows, over bumps and | s, specifications of Standard and PRO models, and
logs with ease. thgl:sl: "Of-Season" Savings now in effect. g
+ Perfect for low-maintenance wildflower I“m = =
meadows... European-style woodlots free of | Address i
undergrowth. . walking paths... any arcathat iy Sale 2P s
you only want to mow once & month.... or Tn COUNTRY HOME PRODUCTS®, Dept. 37209F |
once a scason! - J_Bu:l 89, Fery Road, Charlone, VT 05445 =

Service is temporanly discontinued,
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THE BEST BUYS IN SPIRAL STAIRS!

METAL OAK VICTORIAN

Cull or Wnl'a For Free Color Brochure:
THE [ROM SHOP. Dept. PMYL Box 547, 400 Reed Rd.
Broomod P& TP008 Call Toll Fres:1-800-523-T427T

EAS‘I"-TO ASSEM!I.E I(I'I'S (Mot

Elly i shock for mmeckals shipging o o

SERAT HOUSE LOCATIOMNS IN:
Broomall, PA [215) 544.7100 . Y Clok
Pomena, CA  [714] 578 5784 o " =
Sorosota, FL (813 923 1479 P

Houstan, TX  [713)] 789 Dad8 Sutdreas

Chicage, IL [708) ¥52-9010
Stamford €T  |703) 325 Bass
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Gy e Iip

MasterCord = Visa = Amex + Discover

THEIRON SHOP,
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AN OLD CAR

Part 2: Starting The Bodywork

BY RICH TAYLOR, Contributing Editor; PM Photos by Jean Constantine

® Last month, we re-
duced our 1967 Ca- |
maro convertible to a
firewall, a pair of
rocker panels and
some miscellaneous
bits. That part was
easy, This month, we
start the not-so-easy
task of rebuilding the
Camaro's unibody,
from the rockers up.
We're only showing §
you one particular [§
car, but everything
we've done is ap-
plicable to restor-

ing any automobile
ever built. The tech-
niques are the same
—only the applications vary.

The most critical part of such a ma-
jor rebuilding is to keep all of the di-
mensions accurate. Our first step was
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Owr Camaro convertible is resplendent in all-new unibody panels and primered with
“Yellow Death” (top). Don Breslauer grinds welds on a quarter-panel filler (above .

to pet a copg of the original General
Motors 67 Camaro Assembly Man-
ual sold by Camaro restoration sup-
pliers, This shows every critical meas-

urement. Similar
manuals are available
for most ears. If you
can't find one for your
model, make your
own table of dimen-
sions as you go along.
We used the re-
maining bit of inner
body structure as our
bageline, then care-
fully and repeatedly
measured everything
from there. Every di-
mension was checked
longitudinally, later-
ally, diagonally, hori-
zontally and vertical-
ly. The old carpen-
ter’s motto of “meas-
sure twice, cut once"” is especially ap-
propriate when you're working with a
quarter-panel that costs §340,
{ Please turn to page 108)

POPULAR MECHAMICS ® SEFTEMBER 1992



@ We usad three big spools of welding wire 1 F. = =
on this Camaro and two Size E tanks of C-
25 gas. That's a lot of welding, but our Day-
tona Mig 220-volt, 140-amp welder handled
it with aplomb. A Mig weldar uses thin wire
instead of rod to fill the weld, with a constant

flow ol inert gas (usually 75% Argon, 25%
CO.) to keep oul impurities.

Compared lo old-fashioned “stick” weld-
ing, it's easy 1o do, neat and remarkably dis-
tortion-free. The trick is o get the wire spead
and gas flow adjusted property for the thick-
nass of material you're welding, then push
the wire rathar than pull the nozzle, as
ssems more logical to most beginners.

Most small Mig welders incorporate a
rack for a small gas boitle. | built a rolling
carl out of serap lumber and inexpensive
casters to hold the welder, a big gas bottle,

Ken Barnes cuts a sheetmetal patch with our

welding supplies, extension cord and fire

extinguisher. V's probably the most useful
tool in our shop. —ACT.

Eastwood's resistance spotwelder has
throatiess Beverly Shear, thenbends it tofit.  long tips that reproduce factory spotwelds.

* Cars

* Motor Homes

* Center Consoles
+ Secures Pull Out Stereos & Cellular Phones, Eic.

The AUTO-SAFE and UNDER BED
AUTO-5AFE are made of heavy gouge
steel with a solenoid operated, spring
Inaded, vinually impregnable, secunity
drawer. Access ii by pushing a bution you

FOR ffﬁﬂmﬁ‘gA UTO'SAF E

MADE IN USA

hide anywhere. {An optional Key Switch is
availuhle for added security.) The drawer
slides open for immediale nccess o
contents, Push it shut, it automarically
locks. Foum drawer liner included.

w

It's Automatic
and
It's Safe

Part # TH 1
UNDER BED AUTD-SAFE
w2 0 ¥ 1T high

Fianlly o chihd proof, theft
peonil sarags salr tlsal offers
tanll sevisriny al imamedlinke
mires b youir sell

v tbon devices  amdi
villiades

ajii
lincluiifes o drnsk holder,
seconid lmdder optional,
Laowoskcs mned farsctioms kike a drink holder and wtiliny
tray, B it sctually conceals a lockahle bodied

down weel nafe that with a piash of the
T
Part & Reg. P 0 | Sale Priced  Tioial
Al-p BA] 4l 95
Ala2-p 64 95
_______ Slogriiz Srzaemin i gren fual freem [‘ﬁ'ﬂt-P 5“”1‘
Uy 1T 44" x 3 1T high T TH 1002-p S5 05
[T Y Py [P —) — iae
102-P with & wrre. deeer =20 Dk Hhshder 5595
bttt 5-:'\['E1l. o Semil oder o Mg T 301 -1 Ky Switch 5295
T TR 2 A high T — Calil, Siale Tax add K25 z
* Measure intended location 1o ensure D & L Indusiries R = & g
fit 5 16303 Piuma Ave, Cani: Shipping ad handling Tha
. [fiu‘ﬂm‘lﬁlﬂ siored in AUTO-SAFE, Cerrites, CA 30701 O mc [Jvisa $4.9% por Sale <& H
you must comply with all applicable laws | (800) 443-4189 EXP Dalc Toal
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WARNING: Failure To
Change Your Wiper Blades May
Be Hazardous To Your Health.

An impaortant factor contributing to
your driving safety is often
overlooked. . .even when you're
looking right at itl

Worn out wiper blades streak and
squeal across your windshield. It
impairs your driving vision, and it
could be the cause of an accident.
TRICO recommends you replace
your wipers every six months.
That’s because when it comes to
safe driving, what you don't see,
can hurt you!

Look to TRICO, the leading original
equipment supplier of wiper blades
for auto manufacturers worldwide.

Avaifable wherever quality auto
parts are sold.

Altn

Tﬁlﬂﬂ‘ PRODUCTS CORP.
VisimiLiry

{ Confinued from page 106 )

We assembled the trunk floor, the
inner and outer rear valances, the
quarter-panels and the inner and out-
er wheelhouses using aircraft-style
“blind" panel holders and locking C-
clamps to hold everything in position.

Then we started the tedious job of

gnipping, grinding and hammering
until everything lined up properly.
This entailed assembling and disas-
sembling all of these panels a dozen
times until we were satisfied.

General Motors still has rear quar-
ter-panels, the outer rear valance and
outer wheelhouse panels available.
Almost every other part is available
as a reproduction. Genuine GM parts
are noticeably superior to the repro-
duction parts.

Genuine GM parts for any GM car
are available Lgruugh any General
Motors dealer—you can order Ca-
maro quarter-panels through your
Cadillac dealer, for example. The gen-
uine GM parts are dimensgionally more
accurate than “repro,” and are made
from 2-zsided galvanized steel which
has better corrosion protection. Most
of our troubles in fitting the rear
bodywork on our Camaro came he-
cause the repro parts from overseas
regléired a great deal of trimming.

me reproduction parts, particu-
larly the replacement rear frame
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rails, were spectacularly out of
whack. We had to cut and reflange
them by more than 1 in. on both sides
to make them fit. Ultimately, some
parts—particularly in the area of the
leaf-spring front perches and the rear
sections of the rocker panels—were
simply unobtainable. We fabricated
them from seratch out of sheet steel.

Ken Barnes reads the GM 67 Camaro Aszem-
bly Manual for dimensions, then Mig welds a
replacement top for the dashboard.

When the whole rear of the body
had been fitted, it was all taken apart
and then Mig-welded in place, start-
ing with the frame rails, then the
wheelhouses and rear valance, the
rear shock towers, the seven separate
panels that make up the trunk I'qur
and finally the rear quarter-panels.

With everything glmen.ﬁlun.dl}r sta-
ble again, we welded in reproduction
floor pans and a new dash top, both
commonly rusted items on any early
Camaro. When we were done, the
only original body parts were the
trunklid and the upper panel that fits
between the top and the trunklid.

There was one more difficult task
that we put offuntil last, GM sells new
guarter-panels—but only for the Ca-
maro coupe, not the convertible. As
the photos indicate, these come with
the C-pillar in place and they have a
very different contour from the con-
vertible fenders. We had to cut off
these C-pillars, relieve the top of the
quarter-panel by slicing it like a
grapefruit, hammer it into position to
fit the base of the convertible top,
then carefully fabricate and weld in
filler pieces.

The convertible’s guarter-panel
has a different line along the base of
the rear quarter window on each side.
This very complicated piece is not
available in reproduction. Master
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HOW TO RESTORE AN OLD CAR

metalworker Don Breslauer took the
one crumbling old piece we had and
fabricated a new one to match, then a
second mirror-image piece for the
other side. These were then hammer-
welded to the quarters.

Everything else we did is within
the mechanical abilities of most PM
readers. But fabricating a mirror-im-
age part with complicated eompound
curves isn't something you want to
try at home without 20 years of expe-
rience. If you need something like
this, talk to your local bodyshop and
find the local expert fabricator.

When everything was finally weld-

POPULAR MECHANICS ® SEFTEMBER 15992

Sometimes It's easier to get right Into your
whork and talk about what to do [left). Genu-
ne GM parts are distinguizhed from repro by
glosty black primer, heavier feel and better
fit. Notice the left quarter-panel still has its
coupe C-piilar [large photo below]. The right
side has been trimmed off and the mizsing
chunk has been fabricated.

ed together and ground smooth, we
sprayed the entire unibody inside and
out with Dupont 6158 Variprime self-
etching primer, Painters call this stuff
“Yellow Death” because of its hue and
mind-warping vapors, but it's tops for
protecting raw steel.

SOURCE LIST

The follouring is a list of some of the suppliers
for this progect:
® Aulo B Specialties, P.0. Box 4556, Mid-
ellefield, CT (6455, (203) 346-498Y9 { Body parta)
# Campbell-Haosfeld, 100 Production Dir.,
Harrison, OH 45050; (513) 367-3130 (Air com-
pressor amd air tools)
& Chevrolet Division, General Motors Corp.,
B0007 Van Diyke Ave,, Warren, M1 45000; (313}
452-BE56 { Engine and transmission)
® Coker Tire, 1317 Chestnut 52, {Thutr.:umqfa,
TN AT402; (B00) 251-6336 ( Reproduction old-
#tyle tires)
# Daytona Mig, 1821 Holsanback Dr., Daytona
Beach, FL32Z117; (B00) 331-8358 (Mig welder)
® D&R Classic Automotive, 31 W. 208 Diehl
Rd., Buite 107, Naperville, 1L G0563; (TOH) 369-
20ck) | Camaro restoration parts)
& DTS, 22260 Scheman Rd., Warren, M1
45089 (B00) H21-0628 ( Rewr axle ring, pinion)
& Eaple Equipment Co., 23 Wetherill Place,
Plainville, MA (2762; (BO0) 535-0016 (Lift)
® The Eastwood Co. , 580 Lancaster Ave., Mal-
vern, PA 19365; (5000 :345-1178 (Specialized res-
toration tools) : .
® Gearbox Granndes, 3044 Indian Ripple Rd.,
Dayton, OH 45440; (513) 429-5642 (Even more
specialized restoration tools)
& (eneral Motors Serviee Parts Operations,
6060 W, Bristol Rd., Flint, M1 48554; (313) f35-
G880 { Body, suspension and trim parts, plus a
free consumer guide to restoring GM vehicles)
® Gosdyear Tire and Hubber Co,, P.0, Box
9125, Akron, OH 44305; (216) 796-24840 (Con-
lemporary tires)
& Hanter Auto Products, 76 Monros St., Boon-
ton, NJ 07005, (200) 526- 1096 (Springs, shock
nbanrbers)
® Minisport, Jackson Hill Bd., Sharon, CT
(HGT; (2000) 364-0011 (Complete auto restora-
Lions)
& DEM Class, P.0, Box 362, Route 9 East,
Bloomington, [L GIT0Z; (B00) 2H3-2122 {Auto

T 1]

& PST, P.0. Box 396, Montville, NJ 07045;

:W}HT-E'H (Suspension bushings, antisway

wra )

® Sharon Auto Body, Route 343, Sharon, CT

DG, (203 ) 364-012% (Finizsh bodywork and

painting)

& TIP sandblasters, P.0, Box 649, Canfield,

OH 44406; (00) 321-9260 (Sandblaster, bead

blmst cabinet, paint sprayer)

® Wurth USA, 93 Grant 5t., Ramsey, NJ

E—i—ll‘u (B0 W2-56228 (Fasteners, i.e. nuts and
its)

Although reproduction floors are availabile,
difficult spots in the floor were fabricated
(left). The doors were so rusted they were lit-
erally unsalvageable [above).

It probably still doesn't look like
much to you, but after nearly 500
man-hours of fitting and welding, our
'67 Camaro has passed its bipgest hur-
dle on the road to becoming a car
again. It has gone from a rusty dere-
lict to being a solid unibody on which
we can erect a wonderful machine. By
the time we're done next month, it
will be back on its wheels, with its en-
gine and running gear in place—ready
for final bodywork and paint. PM
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[F YOU RENT MOVIES

Rented video tapes nsually contain a
jamming mechanism called Macrovision.
This mechanizim is designed to prevent
you from copying tapes. However, it also
ofien results in a blurry or streaked piciure
when viewing a lape.

Clearimage defeats the jamming,

leaving youo a crystal clear picture,
Clearlmage is digital, state-of-the-an
100% guaranteed and effective.

Comes with a 3 year

For Soper-VHS users try our vm Stealth

Viden Stealth $99.00 + $5 8'H

CABLE TV BOXES General Instruments

Zenith Eagle
Stargate
Scientific Atlanta

Oak
Jerrold
Tocom

FREE
Starcom

CATALOG

7th year in businers.
Thank You.

oMo, ORDER TOLL FREE

mozeeeermomes”  1-800-624-1150

A S e - (402) 554-0417

NEW GLASS BEAD CABINET

“ BIG WORK AREA, LOW PRICE...IN STOCK!

Work area: 34"w x 22°d 23"h
TIP Glass Bead Cabinets-designed especially for
remowing rust, painl and scale. Works like this: air
hose from your compressor entors front of cab ond 88
connescts to Trigger Power Gun. Each time trigger 15 | |l
pressed, powerful blast removes rust from hard o
reach pitted areas and crevices wilh no damage ta ™
medal. Recycles abrasive automatically on a con-
finual basis. Perfect for cleaning small car parts,
wheels, carbureiors, and countless ltems. 5 min.
assambly of legs and funnel, Includes siphon power
gun with 3 nozzles, 24° cab, gloves, abrasive recy-
cling syslem. Complete unit as shown |8ss your air

hose, 7-15¢im @ ‘299 Plus 520 UPS
B0ps| req. 3-5 HF alr. U.S. 48 States
ACCESSORY KIT FOR T80 CABINET
These accessorles complote your 780 Cabinet so it's
raady for Instant hookup. Includes powerful, 85 cfm
Wac-34 Vacuum to remove dust (o you can use your
shop vac), light kit (mounts in cab), 25 Lba. abrasive,
5 enxtra nozzies. Specisd price offered only with Modsl

T80 purchase,  Order: FREE UPS
Rog. $266.25 2 #1T8-H ‘1 79’ LIS 48 States
FIRST TIME BUYERS KIT: 11" sifter screen
for siraining abcesive, five long wearing ceramic

780 Cabinet
nazzies, 2 alr jets, 2 alr jet gaskets, inner lens prolec- 3299
tor & axtra pr. gloves. Reg 558 #2050-09 ... $33.50

Trust TIP for Quick Ship and Fast, Friendly Servica. Over 20 yaars manufacturing Sandblast Equipment.

Overall H1. 557

i Sy, 15
c.oDs

GAI.L TODAY & WE CAN SHIP TODAY! (Order must be placed betore 2pm EST | FAX [276) 533-2876

IGHDEI‘-I -Mall or call toll free:1 B00 321- Eﬂﬁﬂ OVisa OMastercard O CheckManay Oroe I
Ship 1o Name .., # K RS e i s Exp......
Addrags :thundH‘lEEHPq TiP Catalog I
""""""""""" O T80 Cabinat ($289 + $20 UPS) ............. $319.00
I Clrr ................................................ B iz a H178 ‘wmq. {Fm UHI '17’” I
Zip ... . PH ., 3 2950-09 First Time KI (reg. $58) ..o

FREE ﬂﬁpphg-us ﬂsw Dmarnﬂl

ﬂPﬂHDMEﬂUWEﬂT EFT
- -
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I:I-lyI Money Back Shop Trial. Order manulaciurer dh‘ed
?D?El AT, 446, F.O. BOX 647, CANFIELD, OH 42404

POWERTV
(Continwed from page 53)

Minimum setting. A word to the wise:
The position of the VHF dipoles does
affect UHF reception. The reception
is best when the elements are ex-
tended and vertical, or retracted and
horizontal,

The Archer Color Supreme 200, a
Radio Shack antenna, is unique
among the group that we tested in
that it has a fixed, nonvariable gain
for all frequency bands. It's either off,
applying a Minimuam Gain of +6dB in
VHF and 0dB in UHF, or it's on,
ymldm%_lﬂdﬂ (VHF) and 10.5dB
(UHF). There's also a fine-tuning ad-
justment for all bands.

In the OFF position, it had an effect
on the weak VHF or UHF stations.
For VHF, the ON position greatly im-
proved the weak stations and dragged
in the distant one—but was on the
verge of causing an overload on the al-

v good signals. Also at this Maxi-
mum Gain setting, the four noisy
UHF stations improved, but we
didn't see much change in the strong
ones. For the record, the plastic re-
flector in the UHF loop is window
dressing, and its position has no effect
on reception,

Hands down, the best antenna in
this group is Gemini's G2000. It pro-
vided the greatest Maximum Gain in
all bands, and the numbers translate
visibly on-sereen.

The G2000 has separate gain con-
trols for VHF and UHF, and you'll
use them. The respective gains of
+387.5dB and +28dB will overload the
tuner on strong signals, but the con-
trols are so responsive that it was pos-
gible to improve even the excellent
VHF and UHF signals before over-
load oecurred. The noisiest stations
became a pleasure to wateh, More-
over, the (2000 made a distant VHF
and UUHF station viewable regularly,
and two other UHF channels ocea-
gionally (atmospherics were probably
at work here).

Flat panel wonder?

The last antenna in our comparison
group proved to be a disappoint-
ment—but having said that, we'll
grant the Terk TVZ20 some extenuat-
ing circumstances.

The Terk TV20 is unigue among all
indoor antennas in that it doesn't use
dipoles. Instead, the TV20 has tworo-
tating, perforated panels arrayed
horizontally and parallel to the TV
top. The panels occupy only 24 in. of
diameter and the antenna is just over
Hin. tall.

[f this seems like a dream-come-
true for households tired of unsightly
rabbit ears, it should be. According to
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Terk, the rotating panels represent a
Uamplement.m*y Symmetry principle
that should require only rota-
tion—90° or less—to achieve proper
tuning. Moreover, the antenna's con-
figuration is designed to employ both
E-waves (electromagnetic) and H-
waves (horizontally polarized) to form
an electrical signal for the TV's tuner.
Most home antennas, says Terk, use
only one wave or the other. Asanadd-

ed benefit, Terk says the horizontal
array is not aft‘eeteg by proximity to
human bodies—a claim our testing
bears out.

With a buildup like this, we e:‘;'iiect—
ed nothing short of excellent results—
especially since Terk is a premier
manufacturer of FM/AM cellular
telephone antennas. The results, as
the chart shows, are unexceptional—
and actual viewing performance was
EVen worse.

At Minimum Gain, even the best
VHF and UHF frequencies were at-
tenuated. At Maximum Gain, the
weak UHF stations looked a lot bet-
ter and the stronger ones were slight-
ly cleaner than what we got with the
Archer and TV600 models. The real
problems were in VHF.

Here, at +20dB Maximum Gain,
the distant station appeared viewable
and the noisiest local station im-
proved—Dbut not so much as with the
Archer and TV600 models, which of-
fer less gain. Moreover, at variable
gain levels performance degraded
significantly on two good stations,
and became slightly noisier on an ex-
cellent one. These deficiencies corre-
late with some that Terk told us to ex-
pect in the low-band channels,

The company states that the three
antennas supplied to PM and APEL
are part of its first production run of
36, and that manufacturing errors af-
flicted this lot.

Terk assures PM that all of these
errors have been corrected, and that
none of the initial 36 will ever reach a
customer. We're inclined to believe
thig, on the basis of the company's
past track record and reputation, and
because its diagnosis of the TV20's

flaws came without any promptin
from the lah. VR i

It's too bad that we pulled three
lemons for this t&at—Terk supplied
these early samples eagerly, because
just about no publication tests indoor
antennas, And it's unfortunate that
corrected models weren't available in
time for our press deadline. You
might want to give the Terk TV20 a
try when it arrives in stores, but
keep your eyes peeled for the prob-
lems that are described here, The size
and design of this antenna make it
worth a chance, M
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MOTORSPORTS

DODGE DAY IN DETROIT

BY TONY SWAN, Automotive Editor

® When we visited our friends the

Archer Brothers last month, they
were at the Mid-Ohio Sports Car
Course, scratching their heads over
handling mysteries in their Dodge
Daytona race cars,

Although Tommy and Bobby Ar-
cher aren't the kind to be diseour-
aged, there was concern. Their ears
were quicker than some at the Mid-
Ohio test session, but distinetly slow-
er than the Camaro of veteran Paul
Gentilozzi. And, the cars weren't re-
sponding to any combination of the
many adjustments available.

But the next time we saw them, the
boys from Duluth were in the win-
ner's circle of the Motor City 100,
round two of the 1992 Sports Car Club
of America Tide Trans-Am Tour.
Tommy finished first, defeating the
Camaros of Jack Baldwin and defend-
ing champ Scott Sharp, and Bobby
came home third.

They had obviously found some an-
swers to the han-
dling questions
raised at Mid-
Ohio, thanks in
part to brand-new
Bilstein shocks,
They'd also found
a bit more horse-
power in the de-
stroked (from 318-
to 310-cu.-in.)
Dodge V8, thanks
to the efforts of en-
gine-builder Joey

! BN g

. i
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Arrington. While the Baldwin-Sharp
Camaros still seemed to have an edge
in power, it wasn't as pronounced as it
wasg in the series opener at Long
Beach.

One other factor was the new De-
troit Grand Prix course, set up in the
city’s Belle Isle park. With insuffi-
cient curing time, the Belle Isle track
surface broke up as the weekend pro-
gressed, spreading erumbled asphalt
marbles off the racing line—just the
thing for two guys who spend their
off-seasons racing on frozen lakes.

“The track kept changing,” said
Tommy, “and the marbles had a lot to
do with how the race came out.

“But the most gratifying part for us

1992 TRANS-AM CALENDAR
Aug. 8 Watkins Glan, NY
Aug. 16 Troés-Rivigres, Qusbec
Aug. 22 Elkhari Lake, Wi
Sepl. 12 Laxington, OH
Sepl. 2T Juaraz, Mexico
Oct_ 4 Sears Point, CA

Bobby Archer started fifth and finkshed third, setting the race’s fastest lap in the process.

ITSE TR P

GooDfTE

is that we didn't just inherit our first
win. We went out there and won it.”

25-year drought

They eouldn't have picked a better
venue for their first win. With the Big
Three all involved in the "92 series,
Belle Isle was packed with Motor City
auto exees cheering for their respee-
tive makes. When the dust had settled,
the guys from Dodge hardly dared to
believe what they'd seen—Mopar’'s
first Trans-Am victory in 25 years,

Portland
Just in case anyone might think their
Detroit performance was a fluke, the
Archers put on another show at Port-
land International Raceway two
weeks later, eapturing the pole posi-
tion (Bobby) and running 1-2 through-
out the first third of the race. How-
ever, two caution periods bunched the
field together again, and on the re-
start, Gentilozzi picked off first Tom-
my and then Bob-
by. Then a small
bump from behind
spun Bobby at
turn one late in the
: race. Tommy went
=il on to finish second,
and left Portland
with a 10-point
lead in the driver's
championship.
Bobby charged
back for eighth.
Stay tuned. i
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MECHANICS OF A FIELD GOAL
{Continued from page 35)

ball or because it slid off his foot.

As a kicker, you want the ball to
have a slow rotation. You can tell
from the rotation where the ball was
kicked. Hit the sweet spot and you'll
see a slow end-over-end rotation. If
the ball spins like a top, then the kick-
er has hit way under the sweet spot.

At one time, kickers had to worry
about things like leapers—defensive
players who took a running start from
behind the line of serimmage and then
Jjumped into the air. Offensive line-
men bet on whether they could make
leapers do a 360° or 540° spin in the air,
To prevent injuries, the defense is no
Ian%er allowed to jump from behind
the line of secrimmage.

Today, a kicker's biggest adver-
sary is the weather. Cold weather can
cut your range by 5 to 10 yards be-
cause you don't get as much compres-
sion of the ball as you kick. Wet
weather forces you to shorten your
stride. The biggest problem, though,
is the wind.

The wind can kill your kick but you
never want to give up the goal posts to
compensate. You never want to
choose a target that would take the
ball on a natural trajectory outside
the goal posts. The wind can die just
as quickly as it can start up.

A wind coming straight at the kick-
er will kill the ball distance-wise, but
it doesn't push the ball to either side.
A wind coming from the left doesn't
cause many problems because you're
kicking through a cross section.

However, a wind coming diagonal-
ly from the right is murder because if
you have any hook on the ball, the
wind exaggerates it—pushing the
ball too far to the left. If you hit into
the wind you won't get any hook, but
you'll miss to the right. Under these
circumstances, making an accurate
kick is very difficult.

The wind does help if you have it at
your back. You'll get about three-
quarters of the range that you lose
when the wind is in your face.

Let's say [ ean normally make a 50-
yard field goal. If a strong wind is in
my face, it will reduce my range to
about 40 yards. With the wind at my
back, my range will increase about 7%
yards, so there's a chance ['ll make a
57-varder.

Adversity is part of the game, how-
ever, so it can't be offered as an ex-
cuse for a missed field goal. Kickers
are always about three misses away
from retirement. The key to longevity
is to kick the ball in a natural nng com-
fortable way with as much leg speed
and accuracy as you can muster. M

PM editor Frank Vizard assisted in the prepara-
tron of thie article.
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Adjust firmness
to your exact needs
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And because there are dual air
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the same.
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» provides superior

support.
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body comfort and total body
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weight or shape. And because Select

Comfort provides excellent spinal

support, it helps people with back

pain sleep better.

90 Night Trial Program

We're so confident you'll sleep better
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Program. We guarantee you'll sleep
great, If you don't, we'll gladly
refund your money.

“What a breakthrough in sleeping!
[ no longer toss and turn to find a
comfortable sleep position.”
-R. Johnson, Valley City, ND
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HOME VIDEO

EFFECTS

BY STEPHEN A. BOOTH, Contributing Editor

| @ “F/X" i the kind of slang you don't
usually hear around the house, but
that's about to change. It's studio tech-
ie's jargon for special effects—all the
razzle-dazzle stuff that juices up the
images and soundtracks of TV and
movies. You've seen and heard them
on MTV and even major league base-
ball: flashing, stroboscopic pietures,
titles and statistics that roll across the
screen, the sounds of sereeching
brakes and canned laughter,

When it comes to sophisticated vi-
sual effects, Panasonic's WJ-AVE3
Digital Effects Generator (§1100)
brings home many of the best tricks of
studio congoles costing $10,000 or
more. In all, the WJ-AVES creates
eight special effects that can be com-
bined for even more stunning visuals,

One of the WI-AVEZ3's 4peclal ef-
fects features is Digital Still =
and Strobe. This function
grabs moving images from
your home video, freeze-
frames them, then lets you
flash them at various speeds
for a stroboscopic effect.
Digital Mosaic breaks your
pictures into hundreds of
squares, for an abstract look.
Negative/Positive Reversal
swaps the light and dark por-
tions of an image to deliver a
psychedelic experience.

In addition to these rock
‘em, shock 'em effects, the
WI-AVES3 offers Art and
Paint funetions. The first lets
you splash any of eight colors
onto the bright portions of a

CREATING SPECIAL

Panasonic’s WJ-AVE3 Digital Effects Generator [left] dresses up your home videos, Holly-
wood style. Sima’s Screen\Uriter [right ] lets you add text simply and easily.

much more artistically sophisticated.
Here, your video is transformed into
something that looks like a 19th-cen-
tury impressionist watercolor. Nor-
mally sharp video images are ren-
dered with a soft, brushstroke-like
appearance.

Other features of the WJ-AVE3 in-
clude a Squeeze function that reduces
the image to one-gquarter of the sereen
size and lets you place it in any of nine
positions on the screen. There's a
built-in, 2-page title memory that lets
you superimpose letters or graphics
on your video, A buili-in audio mixer
lets you overdub a soundtrack from
three different sources, including a
microphone. You can synchronize the

effects to the beat of the accompany-
ing music.

n the category of sound effects, the
Boing Box {gl 79) from Videonics is
like having a staff of zany studio whiz-
kids at your fingertips. This barrel of
langhs, formally titled the Videonies
Sound Effeets Mixer, gives you 60 dif-
ferent digitally recorded noises that
you can program in sequence and dub
into your movie, You really get more
than 60 sounds because you can vary
speed and pitch to ereate others, such
as a foghorn from a car horn. Unfortu-
nately, you can’t combine sounds
simultaneously.

No home-Hollywood production is
complete without credits and titles.
Sima's SereenWriter (2320)
is a simple-to-use character
generator that superimposes
attractive lettering in four
different sizes. You create
your titles on its typewriter-
style keyboard, then store
up to seven pages of text in
the ScreenWriter’s memaory.
You can program the titles in
seqUence 0 You Can super-
impaose them in the order you
like as you roll through yvour
video. Once they're on-
streen, you can rearrange
the word order for the best
appearance. What's more,
you can zoom the titles or
scroll them up or across the
sereen for that ultimate Hol-

picture. The Paint functionis Add sound effects like creaking doors with the Videonics Boing Box. [ywood look.
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Multistandard VCR

If you have friends or relatives living
in foreign countries then you'd proba-
bly like to exchange videos with them.
Incompatible standards, however, of-
ten make what should be a pleasure
intoa chore. Things are getting a little
easier, though.

Aiwa i3 re-entering the video mar-
ket, joining a short list of companies
that supply multistandard videocas-
sette recorders. The HV-M110 VCR
converts the NTSC format used in the
United States to the PAL format used
in Europe, Asia and the Middle East.
{‘t will also g&ren PAL to NTS{hJ.

ist price is , placing it among the
least expensive VCRs of its kind.

Aiwa, based in Mahwah, New Jer-
sey, is also offering a stand-alone con-
verter for a list price of $400. The HC-
MX3 converts NTSC, PAL and
SECAM formats. It also features
three input/output terminals.

Slimmer Projection TV
If you like the large screen size of pro-
jection television but are put off by
the sheer physical size and boxy look
of the produet, then you might want
to look at the new crop of projection
televisions coming this fall.

From adesign standpoint, the RCA
P521525T model is a radical and wel-
come departure from conventional
projection television styling. The 52-
in. sereen appears to be slotted into a
smaller bas%. The screen, ];her%t'nll;e.
appears to hang in space in a light-
wergBht fashion. %‘he FPEEIE‘.ZET is fin-
ished in gray vinyl, can be built into a
wall, mcﬁjr:ts for 32899,

From the front, the new projection
televisions from Mitsubishi and So
may not be terribly re'.ruluticmnry.nﬂ
you look at them sideways, though,
progress becomes apparent. They are
remarkably thin.

Mitsubishi's new 50-in. model is
just a fraction deeper than 22 in. This
is 30% smaller than its predecessor

RCA's new 52-In. projection TV heralds a
new design philosophy.

|
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muscles alone.
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effective
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So you feel as good as you look,
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] Free information.
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tree brochure and video that
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look and feel vour best,
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30 day in-bome triall
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Al Epgin el

and only 4 in. larger than a 26-in.
direct-view TV.

Even thinner is a 41-in. projection
TV from Sony that measures only 20
in. from front to back. The slimmer
cabinet design comes from the use of a
new Micro-Beam CRT and a 4-ele-
ment lens assembly. These new
developments work to shorten the fo-
cal distance light must travel, yield-
i]u?_ﬁ a brighter picture with more de-

il in the process.

Collectively, Sony is calling this
technology the Advanced ProOptic
System, and it's also used in new 46-
in. and 53-in. models. Both of these

models borrow some interesting fea-
tures from Sony’s new flagship XBR®
direct-view television, also debuting
this fall. One feature worthy of note is
the pro palette, which lets you
adjust the performance parameters
according to the type of material
you're watching. For instance, the
game mode enhances colors to make
videogames more vibrant. A news
mode, on the other hand, enhances
voice reproduction. The XBR® direct-
view TV alzo uzes a flatter screen, a
technology previewed in PM in Janu-
ary (see “Flat Not Fat", 46),
rank Vizard
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AMERICA'S SECRET COMMANDOS (Continued from page 32)

a .50-caliber machine gun, M60 ma-
chine guns, a 30mm cannon and an
AT-4 anti-tank missile launcher,

Air Force ial
Operations Command
The main role of the Air Force in spe-
cial operations is to transport men and
materiel, often into hostile territory
and under harsh conditions. Several
fixed-wing and rotary-wing aircraft
have been modified for the purpose.
Two new pieces of hardware are the
MC-130H Combat Talon 11 and the
AC-130U Spectre gunship. The Com-

motor, it carries four SEALSs, a pilot
and a navigator in fully enclosed com-
partments. Computerized Doppler
navigation sonar and obstacle avoid-
ance sonar guide the crew.

SEALSs also have their own unique
way of traveling over land. The Fast
Attack Vehicle, which first saw ser-
vice in the recapture of Kuwait, is es-
gentially a Chenowth 2-wheel-drive
off-road racing vehicle. Light and ag-
ile, it can handle most of the same ter-
rain as the dwd Hummer, but at high-
er speed, It is well armed, witha
Mark 19 automatic grenade launcher,
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bat Talon is outfitted for low-altitude,
deep-penetration transport missions
with an aerial refueling boom, explo-
sion suppressive fuel tanks, an AN/
APQ- l%pterrain following radar, and
just about every type of navigational
device imaginable. On missions
where vertical takeoff and landing are
required, the mammoth MH-53J
Pave Low IIIE takes over the heavy
lifting. The 42,000-pound helicopteris
air refuelable and its avionics are ev-
ery bit as comprehensive as the Com-
bat Talon's.

Like its predecessors, the Viet-
nam-era "‘puff” gunships, the AC-
130U is designed to bring enormous
firepower to bear in support of ground
forces. But where the earlier craft
simply saturated whole areas with
projectiles, the new aireraft uses
state-of-the-art sensors and fire con-
trol equipment to steer its 105mm
howitzer, and 25mm and 40mm can-
nons with great precision.

Joint Special
Operations Command
Headquartered at Pope Air Force
Base, North Carolina, the JSOC is a
amall USSOCOM component com-
prising elements from the Air Force,
Army and Navy. Its ostensible mis-
sion is to ensure standardization
among the special operations forees of
each service, but it also has responsi-
bility for SEAL Team 6 and Speeial
Forces Detachment Delta (better
known as Delta Foree), two highly se-
eretive counterterrorist units.

”: ine Reconnaissance

The Marine Corps is of two minds
about the concept of special opera-
tions forces. On one hand, they con-
tend, the run-of-the-mill Marine
meets standards that would qualify
him for special warfare duty in anoth-
er branch of services. On the other,
there's always room for people with
extratraining in key areas,

Although surveying and preparing
a beach for an amphibious assault is a
SEAL responsibility, the Marines
also have their own units devoted to
that role. The Marine Reconnaissance
Battalions receive special training in
infiltration, hydrographic reconnais-
sance, surveillance and spotting for
Naval gunfire. Unlike the SEALSs,
their missions are generally limited to
observation, and they generally avoid
contact with the enemy. There are,
however, Marine units known as
Force Recon GomTaIdm that support
amphibious assaults by carrying out
raids and demolition activities similar
to those of the SEALs and Green Be-
rets. P
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Only $39.95 30 day money back guarantee,
Call 1-B00-950-0764 item #25 or send your check

11 4

He's making a
concrete flower pot...
and so can YOU!

Make and sall your own
ornarmental concrele ibems
Qrdar your book about 425
aluminum molds, prices and
produchon ridE L8CHEts Iredm iNe
world's largest mold manufactures

B
n%?: $10

CONCRETE MACHINERY CO.,, INC,
P.O. Box ASS, Hickory. NC 28603

TELEPHONE LISTENING DEVICE gy

e Cateerli BrvwnEn S AN O Epe

o sal g ipwptaey ima Bty v

LTy N e o dibwnted Reoii betk

fedin 5l corwaridkon  LEgn sowdel wmase
B Vo, I gy @ eny ap

slgig_S'Ium Sy Ot e

Super Powsrful
FM TRAHEMITTER
Mary e nn Pl Tn ik LgrTeEn
Trarcireh g 1 % e ie aey Pl eos Eiriy B
hsearnn K - wp w T Dalwry e ing |
P catiag of Towssrmn o SO0 id
s wpecaily b nciows 57 00 i W o

FRA T Mafpuins, FL XIIOT COO O

iy g (e el USE G, PO Ban

Call 80T F15- 1000 or sehi §78 55 + §1.00

Get hands-on training R0
in todzy's fastest-growing mcn
computer career field... LR

BeaPC .=

Repair -
Technician! .

386DX 32-bit/25MHz computer =
system included with course!

Nevw you can cash |m on the hillion-dollar per-

sonal computer boom! Learn PC repair al

home in your spane tme. Experts guide

you sep by stiep in bands-on trining that i
teaches you every foet of PC imoubleshoot

ing and repakr. You receive all the |1n1--':|-] i
fessional iools and equipment shown at .J

right and more—inchading a 3860X =) '
personal computer—io use during ;Lﬁ'l

yourr training and keep for your career.

money and plenty of cpposur sy waticg o vl el
|-——- MAIL COUPON TODAY! =

: School of Computer Training ©

FNCE vin| Diepe ARBOAZS, 525 Cak Swreer, Scramon, P 18515

Send me free Tacis on how [ can learn PC repair at home l
I in my spare lime. Mo obligation. 5o salesman will visic I

Name Age
I.il.d:hu: ApL
ICIwa'suw Ep

Fhone § 3

-
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LARGEST SELECTION
BISCOUNT

CONVERTERS
DESCRAMBLERS
Work Frov HoME=-Eaix $85 HR! TEST MDDUI—ES

i 1 VCAs and Se Habla Espanol
E*mh:::‘:dla.rl;.ir? LTn,Ilf-::-u BEST WARRANTIES/BEST GUARANTEES
currently is & gerious shoriags of #1 1IN CUSTOMER SATISFACTION
trained lachs fo parform citaning and FOR FREE CATALOG OR T0 DRDER CALL:

s b pon e s Yoo 1-800-833-2915
cur highy proftabie, | 1-800-TED-HEXS

hight fitable
awn Ihun:lm "

BIG PROFITS IN

VIDEO REPAIR!

Fight Back!!!

AR Tl FIEN'E MOVEMENT LI o wanningl
Amoemiay and organireton rElsralE, your Bres

sarvicing For Technical Assistance or Information Bug monmlp u-mug,l.ﬂ u.“uu
business... call: 407-336-8538 fop writer, na

A0S SI0w U 10 NU-VUE ELECTRONICS Mkonaliond. e -
:ﬁ: N vage Bivd, #105. Port St Lude. FL 34053 / Men's RighnAssoc.
Camcordar DIVORCE Miw b Foreed Laks WA S5005

mallunciians
are due to a simple

mechanical or glectro- e ,\.11a:UJ, K]

SN " FREE CATALOG! 1-800-648-7938
failure, you need not spand ﬂ"}"e.,"'h""“ ' JERROLD HAMLIN OAK ETC
months or aven years of anLE TV DESCRAMBLERS

complicated study before starting paid, World's Largest Manufacturer of Portakie Sawmills
professional service work! g

Let \fhin'; Training Program show you how! OWI'I a

Tiiew - 1-800-537-0589 | Sawmill!

REPUBLH: CABLE Fﬁuutil:rs ING..

or mail coupon today! %tar_t a F‘rl::n:'llahle -
siress!
'w.-E.:'EEnﬁ:;T-nTwE INC. i iy (
T el o ber,
A4T0-107 Sunse Héul..kf;lu!llc &0 "‘r:..";jtl:!":“f%nh!‘;“ = FLUSH UP TOIL
Los Angeles, CA S0027 cutting for S a min
I‘In'-ﬂuﬂl e your FREE OPPORTUNITY. KIT today’ 1 others. Al o E‘hﬁmﬂﬂm A i
l {Check appropriate bos) I - R OO-553-0219 No ﬂﬁ.‘lﬂh‘ﬂ u' Fh‘w.'n"
2 VR Repalr
o Cameorder Repair iz p Full Color C 1 Sz.ﬂlfim Write McPharzon, inc., ﬂlpl. 16
I 21 Advanced VOR Repair i ”""““Eg;;"é';ﬂ“ér'ﬁ'ﬁi :‘cu;fjn | Box 15133, Tampa, Florids 33684
I 2 Fas Muchine Repair l h]..ﬂ. '.'n.: th Street - Dapi I:If.jﬁ
~ame l In nap '.- Indiana 46213-2400 — HELICGP ER - -
Adidress ) s
I Ciay/Suate fip I _.;;-:-:n-rlun—‘—'-"
il | PAY FOR YOUR HOBBY! | : - ORGER How
ke ——— With White's new EAGLE Il Metal Detector | g

IE1 E] ?'92 II}H |
__.W Odcra&__ Dnboard computer - simple —_ |
D pitside, comphax |n_5i-ﬂu
‘The Best Bandsaw Mill..” Ignares junk like nails and
Fortabie pulitabs. Find coins, rings.
valuables for fun
and profit!

PR oy | | e e i 3070
1-800-547-6911 : =
Wit s Electronicy, Dept. PNE-S

—— sl SATELLITE TV
Call for FREE Catalog
All Major Brands
Lowest Prices

o 00y Sawmil] & Very Profitable = Cuty fasd & Soh Wond Ilun- Enr deu [ ﬂr.h charge 1 =Eﬂn-345;5554 T
« Completely Fvdrusdic, Fast » Rugged Desige o Slore Mill for Les § 3 ] Environmentally friamndly E1T W. Divisian = Mi. Wernan 82T

S

r il fo e Brocirere o bk s Send 52156+ §3.00 S8H 1 WEST COAST SATELLITE
byl e rbpr ity 4 INTERCON, Degt. 102, P.0. Bax 391,
Surrey, B.C. CAN.V3S 489 =Tl 6045330121 - )
Wisconsin —'u"lmj-s}i_:.:aa M‘f‘ﬂ!w welcoma — any loge, desigm imprintnble (= C RA CK REPAIR

= ODVER A FOOT LONG

5 FATENTED i
CNEW® q WWM FROCEEL EEEE-.DEM TEL
; : Fiftra B-0-N-D, Inc. m

b SN FIRING MODEL GUNS
W Salei Fuli sizn Zine alicy Pealimic

i = Arrique Wood Puzzis
1 (B00) 347-2820
Il.'}fr:ll.. pars. Cannal chambe or fre

¥ «Uade From Aea Bam Weod Q’Wq
| *Evary Orw by (ffarent "bh”

ool s A FAEE G e # n 11151 Plgrce Ezmt, Fiversais CA SE505
I colLLecToRS AR s S ol « Wuies GEREAT Gital
Imw Card Croes 9 SEND §706 & Bi00 SW CHECHAO. TO
Rt A 21D R o 24 v Hel# 7 RARNSTORMERS P.O. BOX M CABLE T.V. EQUIPMENT _
B D S e . B WOODLAND, | 80574 Why Pay High Rental Fees?

Fapiscamants for- ol macail. 60 dey undon-
ginoral money hack guarantea. Low Prices
Snip within 3 Bourd. SSAE for fres catelog

; n vl BT GO0, el our seperiencs work for
CABLE TV DESCRAMBLERS " 1800-243-3007
*GOH“’E“EHS* E 114 5. Euclid Ave. “
and ACCESSORIES.

MONEY.
%‘3’&1 RENT!

VOLKSWAGEN
RESTORATION PARTS

BEIG WA W TYPE 1 ERNENDOF
W EE B RN TGORF W CORE R T L
FREE CATALDG
WEST COAST METHRIC, INC.
(800} 247-3203
FAN (Jun 359732
24003F FRAMPTON AVE . Pl
HARBODR CITY, CA 80710

At Lazt @ New Amazingly Simple
OAS TURBINE

JET ENGINE

S o o & e PANASONIC, JERROLD, OAK,
s R e o et | | PIONEER, SCIENTIFIC ATLANTA
'T:m"ﬂ':_'“, Saniertrie, m...r:h-;u;lf:ud-“l..th- it Frkiling AND LD&EEF PRICES. FREE CATALOG,

:I-! Hosis. In:'I'd |ll Fars.
i i sidw anssmbly drmwd & plbical Mol ene
=u'|:ua- materiais and phulss Fn:l- Illﬂﬂ o &0

SAVOY SCIENTIFIE  wawra mowica. GALTH. Bosse

mtimphmeni. Foai via 68 .mnll "

“Company * (800) 234-1006




CLASSIFIED
DVERTISEMENTS

Dorothy Nolan, Classifised Manager

Karen O'Rourke, Asst. Classified Manager
Rates: $10.20 per word. 10 word minimum.

Bold Face Type—$1.00 exra por word, (First word automatically set in Bold Face Type). Gray Background—Flat rate of $50,00 per
advertisamant. Centered Headlines (5 words or less}—3$50.00 per line. Our NOVEMBER issue closes on SEPTEMBER 4TH. (On sale date is
OCTOBER 13TH). 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 ba sure to include number and expiration date. Send order and remittance payahble
to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10018. Be sure to indicate classification under which
advertisemant i1s L0 appear.

Advertisers using a P.0. Bax number must furnish complete name and streat address for our records. To avoid delay in the publication of
your advertisement, please send samples and descriptive materials with your request if your advertisement does not state ciearly what is

being offered. For additional advertising information call 1-212-648-3167 or FAX: 1-212-586-5562.

NOTICE! WE WILL HAVE A SPECIAL “CHRISTMAS GIFT SHOPPING" HEADING IN NOVEMBEER AND DECEMBER.
AD CLOSING DATE FOR NOVEMBER IS 9/4; FOR DECEMBER IS 10/5.

UBLISHER'S MART
OOKS & PUBLICATIONS

PUBLISH Your Bookl Join owr sucoesshil authors. All
subjects inviled. Publicity, advertising. beautiful books
Send for fact-filled bookiel and free manuscripl repon
Cariton Presa, Dapt, PMI, 11 West 32 Streed, New York 10001

WARMAN'S ANTIQUE GUIDE. Over 50,000 iterns. accu-
rately priced wilh detadled descriptions and background
inlormation. §14.85 plus §2.50 S&H. Jackie Edwards, 12889
Proapect, Kansas City, MO 64146

“SHARPENERS REPORT™ Monthly Mewslatier, Valuable
Tips—Sources—BuySell Usad Equipmant. Free Brochum
Skog Company. Depl. PM3, P.O. Box 22858, Minneapolis.
MM 55422

“AMARCHIST COOKBOOK™ Available again' §25, caliv-
ered. Barricade Books, Box 1401-X, Secausus, MJ 07096

SAVE THOUSANDS Seil your Homa. (no lees) i's sasy!
Free Inlormation. FS80, 1704 Moon NE, Sulte 8
Albuguergue, MM BT112

PROPHECY NEWSLETTER. For God Teaning gun ownaers
A practical guide for the end times. Sample 53, 1y, 5§30
Jaricho Productions, P.O. Box §51285, Houston, TX TT385-
1285

OVERTAXED? Reduce your taxes by 5. CP.A. shows
how, 250+ pages; $49.95, guaraniesd 1o sawe 51,000 1-800-
O50-0TEE. Nem #05 of chsck to: Molina Publicéiana, 3TE
100M., Heber, LUtah 54033

15% Budgel savings. Unsafisfied refunded. 53 1o J
Chartede, 18114 Stur 51, Masangktown, Fia. 38608

YOU CAN HAVE WEALTHI Cal Wealth Secrats MOW (Mot
35 ¥ From Nowd. 53.00, Cash or Check: Heishiman (HE-IS
H-MANL, 19470 SW T258, Gainspnlle. FL 13607

FUEL FROM WATER. Enargy ndependance with hydno-
gen. Amazing free report. Meet. Box 654, Loulsville. KY
&0a01

BARTER your gooss snd sarvices, Frae dataiis. Tha Bartar
Classified, Box 752, Costburg, Wi 53070

PATENT And Merchandising Resource Book Only book |

sxpdaining Sbmply sach siep involved in obiaining & Petent,
Detalled chaplar for preparing Patent Drawings Yourself,
Exnaustive Guéde for sall-marketing. Send 515.00 (GA. res.
mdd tax] Diversified llustration Services, PO, Box 202, Lithia
Springs. Georgla 300570000

BE 100% SAFE! How 1o avold AIDS and othar sexullly-
transmitied diseases §200. Mailbox Club Books 404-FM
Emger Road. Valdosia, GA 31602

STEAMY! HOT! 1093 HAWAI SWIMSUTT CALENDARS.
Hawaii"s Beautitul Women §7.00, Deluxe §11.00 Hawail's
Man §7.00. FREE Lava Rock Spatz, P.O. Boa 1170, Pehoa,
Hi 86778

INTERESTED

IN CLASSIFIED ADYERTISINGT
READ POPULAR MECHANICS Latest Edition of “TIPS DN
HOW TO MAKE MOMEY THROUGH CLASSIFIED ADVER-
TENG™. This informadive 24-Fage Bookist Will Show You
Tie Do's Ana Don'ts of Classiteo Advanising And How You
Can Makw it Work For You So Order Today. Only 51.00 Plus
vou'll Receve A 52.00 Coupon Ratunonbbs With Your First
Ordas, Sand To POPULAR MECHANCS CLASSIFIED, Dagpt

56, 250 W. 55ih Stret, New Yok, NY 10018

MATURISM LIFESTYLE: FAMILY RECREATION. Mags:
e, videds from encwnd the globe. infopak B3 Litestyles-

TIRES Save 55 on your next purchase. Send 55 ta: “How
To Buy.” Box 242, Petoskey, M| 48770

STEALTH TECHNOLOGY
AADAR Abaterment Device-Prevents measuremant of yous
vehicle Information $3.00 or $182.95 U.5. (M.O.
Onlyj + §12.95 5&H: Stealth Techriologies, 1225 E. Sunsat
D, Suite 500, Bellingham, WA BE2N5-3529

DRUG RAID SEITURES: Buy Din Cheap! Cars, Trucks,
Boats, Computors. Saizures, Bom 51488-AT, Ontaria, CA
anTE

SOLAR BATTERY CHARGERS. Plug into lighter. 5 YEAR
GUARANTEE. Frow brochure. DACA, 81 Rylander, Suite T-
138, Scarboroygh, Onsario, M1B SMS

STOLEN HOOD ORNAMENTT “Homameni™ ABmm
$3.50 Also, 24 Karat Gold Accessores Faciory Direct
1-B00-487-3162

SEZED PROPERTY - Buy lunury cam, trucks, boats,
compaders, mare .. CHEAP! Homa Unigue, POB 2408,
Pogquosan, VA 23662

£300 DAILY “DETAILING" Part-Time, Full-Time insxpen-
sive, fun. [Frea) informaticon: Detaiting, 4411 Bee Aldge Ad.,
Suite 455, Sarasota, FL 34233

WORLD OF INFORMATION Crwar 500 Automotive Helpful
Higw To's Tiond Hasipration Hints To Mease Your Aadormabils
And Lite Betier For Only $5.95 AUTO TIPS, P D Box 711097,
San Diago, CA 92171

PM, Box 8612688, Los Angedsa. (A B0DEE

CATALDGE

DALG SEITED VEMICLES Mercedes. Porsches, BMW s,
Chaap, Frea Details Wrile: Drug Slezures. P.O. Box 2554,
Goletta, CA 83118

ADVERTISING Specalties Free 1892 catalog featuring
pens, pencils, calendars and eic—Jackson Holmes, P.O,
Baa 73, Allon, K5 67823

ELECTRICITY FROM THE SUM Specialists n Packaged
Systema Sand §10 for Cataloginte. Pacusge AES - Uni G,
Suite 103, 1942 Regenl, Sudbury, DN Canada PIE 329,

DISTINCTIVE Gifts Calslog Rush $200 |Refundabie).
Marstrac. 1625E RL208, Chester, b 07230

FALL Carlisha Collecior Car Flea Marke! and car corral,
Oct. 14 Carlisle Penngyivania Fairgrounds. 82 Acres filled
with cam, lrucks, pans, scoessories and mamocabilia. For
more information Ph: Cardisle Productions 717-243-7TB55.

NEED HELP Figurmg the Cost of your Adverzsemant 77
Cal us ab 112-845-316T ar send us a FAX [212-588-5562) ang
we'll FAX Back wilhy & Price Ouols

ELECTRIC VEHICLES

FREE HOME AUTOMATION catalog, Volce, remaots and
automatic homa contral, Unique products, discoun prices,
(714} Ba2-5610 24 hre

BURVIVING ARer Siaxty Funny, haartwarming guide 1o
wonder ysars. Pedect gt $855 Pal Patieson, 18
Westminster Stresl, Sta, 1021, Providence, A1 02903

ULTRA-SUCCESSFUL TRIAL ATTORNEY REVEALS WIN-
NING PERSUASION SECRETS! 5365 POLYGLOT RE-
VEALS AMAZING LEARNING METHODS! 5335 PROVENT!
Bolh ONWLY 55000 INSIDER PUBLICATIONS, 1018-M
Livermare, Yellow Springs, OH 45387,

1,068 New imermnational Product Sources! Keysource,
Box 6658, Ozona, FL 34660

ClA CASE FILES - Company Business, 8 manihly newslet-
fer dedicaten 1o ClA sebivities feviews previausly classlfiad
gocumenis EVERY MONTH, ARTICLES ON: ClA weapaons,
fraining, surmilance, jechnology, ERECTTOMNC COMMuUIICE:
tions, plotal activities, current sduatons. 12 issues 525001
Crmck pr Woney Onder: Company Business, 8038 W Sample
Aoad, Sude 130, Margate, Florsas XI065° 305-T55-5208

$235 DAILY “CHROME PLATING™ Auto Parts, Motorcy-
chas, Inaxpansive, sasy. (Free} iInlormation. Chrome Finlsh,
Boa 2285, Waldor!, Maryland 20804

GOVERNMENT SEIZED Vahicles from §100. Fords. Mas-
cedes. Corvettes. Chevys. Surplus. Buyers Guide (1) B0E-
BE2-H000 Exi. 5-20024

VAPOR Casturator Triples MPG, Free information. HEA,
R2 Py, Bowling Green, MO 63334

ELECTRIC cars. conversion manuals, parts, supply
SOUrces. nawsiatiers. The most complete E.V, Source $5.00
Parformance Spesdway, 2810-0 Algonguin, Jecksomvi b, FL
R0

ELECTRIC Bike Flars $10.00, Info. §1,75. Smitha, 858 W
Willow, Enid, 0K 73T

AUTO SUPPLIES & EQLAIPMENT

ALTERMATOR Generator  Raebuilding Book,  Prioe:
Hedelund Enginesting. TE0S Barkentine, Las YVegas. NV
Bgi28

ENGINE OVERHALUL KITS: WHOLESALE CATALOG
£2.00. Engine Sanvice Group, Dept. PM, Box 13053, Lansing,
Mi £8501

SAVE HUNDREDS! Do It Yoursall Auin-Body Riepair VHS.
Send 524 85. K-Max Productions, P.0. Box 3003, Ocala, FL
32678

AADAR JAMMER
N0 MORE MCKETS."” New Technology Makes Cars

Irvisible To Radar Yot 100% Legal 519500, Call Phaniom

Technology 1-800-8RAD0ARD.

| &3150

WARHNING Ignition steering locks are deadly. Be Aware
Crrdar ASF Travel Card. It can save your life) Send; §2 (SASE)
To: Automiobile Satety Foundation, Box 5841, Montecito, CA

[Comtinaud on next page)
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CO-ROM 8000+~ MEDOS programs, 550 mieg. 524.05. Visa/
MC/COD0 1-800-TBE-2907. 1-510-047-1844 FAX

GO KARTS, Minibikes, ATV s Kits, Parts, Engines. Lowest
Prices. Largesi Seslection. 80 Page Catalog $3.00
Refundable. Kari World, Dept G, 1488 Mantor Awve.
Pamnagville, Dhio £4077

GO-KARTS: E you'll need o know 14D Pages
57.00 - KMAA, Box 101, Whaaton, IL 60789

AVLATION, HANG GLIDING
e e ————
AJRPLANE, Hang Glider Design Brochure §1.00. McCoy
Aircraft, Box J, Suite 243, Manhattan Beach, CA 80266

BOOMERAMGS ... HFTECH DESIGNS! Incredibse Re-
flums, Amaring Fun. FREE CATALDG. BoomerangMan,
1B06-1 N. 3rd,, Monros, LA T1201-4222

ARBOAT-Hovorcraft Supply Catalog 5300 Wind Ma-
chines. Multi-biaded propellers. Sportacrafl, Meeker, 0K
74855

HANG ns. Instrection indormation, $2.00 [re-
fundabie). Lookout Mountain Fiightpark, Rising Fawn, GA
0T38.

LEARN TO FLY! COMMERCLAL PILOT REVEALS FLIGHT
TRAIMING SECRETS. 1-800-T38-1008

HOVERCRAFT

DEALERSHIP information 511, Kis. VW Plans. Necleric,
Terre-Haute. indiana, 4THOT-Z354, (812) 2341120,

CUIET Maw Fast Howercrafi, Cakslog 52 Box Z01M,
Cordova, IL 81242

HOVERCAAFT plans, 3 ta 160hp. Infarmation, §5 (refund-
Bble). Seviec, Box B4E, Monroa, WA 88272

CB'S, RADIO & HAM EQLAPMENT

POLICE-FINE SCANNERS. CB's. MARINE ZWAY. ANTEN-
MAS. HPR, BOX 18224PM, DENVER, CO 80218

MAECTORIES: Secrsl Scanner Freguencies! Federal
Apencies, eic Big Cainlog. CRB, Box 56-PM, Commack, NY
11725,

CB MODIFICATIONS! Frequancies. siédars, FM, amplifiars,
books, kits, repairs, hi accessories. Catalog
§2 CBCL Box J1500M, Phoenix, AZ 85048

LAND'Genersl Mobile Radios, CB's, Scanners. Radar
Deteciors, Maring Transcaivers, Aulo Alarms Catalog, $2.00,
Rays, Bow 14B62PM, FL Worth, TX T6117-0862

SECRET CB modification manuals, accessories, parts.
Calalog $2.00. Seiman Enterprises, POB B183, Corpus
Christi, TX TB4568

BUGGED? PHOMETAPPED? Frod Catalog Couriter-Sur.
waillance Equipment tells you Fast! 1-800-TX2-5000

BUGGED? WIRETAPPEDT Find out fast' Countarmaa-
sures squipment catalog §1. Capri Electronics, Box 588P,
Bayfald, CO 81122

SURVEILLANCE-COUNTERSPY EQUIPMENT Trasmit:
ters, detectors, phone secutity, night vision, MORE! HUGE
CATALOG §5.00 (REFUNDABLE) Guardian, P.O, Bax 908,
Dapt P, Salt Lake City, UT 84110

TINY MATCHBOOK VIDEOCAMERA, Undar 320011 Tiny
TV Tranamitters!! UG Alrbomna, Buggy Microviaea! Surveil-
Iance! Catalog, £3.00. SUPERCIRCLNTS, 13015 Dabarr Orive,
Austin, T TAT29

AMATIMG HIGH-TECH GIFTS: Jus! push bution, TALKING
WATCHCLOCK/KEYCHAIM repons tima 1o you immediate-
ly. Avnilabie m EnglishSpanish. Also bersstiiing o pogr
wpesight o blind person, Catmlogus. 5300 (rehundable)
Tribotwte Cormpany, Tali-M, PO Box 3604, Alhembra, CA
FIBO3-0E14

LOMG PLAY TAPE RECORDERS, 12 hours per cassatia
Free Brochurs. Produciive Products, Box 530024, Norcross.

Geeorgia 30083

HINTEMDO, compuler chips, tapalesa lalephone necord-
ars, Panerson Communications, Box 430, Milwaukes, Wi
53201 - 1|B00) J4T-4066

COMPUTERS & SOFTWARE

“HOW To Bulld Your Own Personal Computer” insinic-
tional Vides 52495 BO0-E58-6570

124  POPULAR MECHANICS

BAVE hundradf on lest home computes! PURCHASE
TIPS, 57.65. REMBCD, PO, Box E2304, San Angelo, TX
THE06,

SCHEMATIC & PCB LAYOUT CAD for DOS PG! Libmaries,
printerplatter oul, 13,000 word halp system and printsd
tutorial §25. Design Solutions, 1711 Trout Guich Ad., Aptes,
CA 5000

SAVESSSS By Metworking Your Printer. Detailed Gulde
Shows How, Send §10 to: Tieware, 3430 Pacific Ava. S5E
Suite AB3Z21, Olympia, WA 88501

SATELLITE - TV

EVINRUDES — MEW 1991 Bargains - Top Brands .. . all
sizes ... $200 handiing ... Scoft McCulloch parts ...
Electra Marins, 810 Marmick Foad, Lynbrook. New York
11583

BOAT PLANS - PATTERNS - KITS - Unsurpassed selection
« 'S5 - Hydroplanes - Canoss - Kayaks - Rowingboats -
Duckboats - Dories - Sailboats - Houseboats - Quickisimpls
Stitchenglue. Tremendous savings! 188-page DESIGH
BOOK - $34.00 AIRMAIL. includes Fres ~Boatbuliding Sup-
plies” catalog. "Epony Manual” 52 GLENL, 8152
Resecrang, Box 1804PMZ, Balifiower. CA 50706, 310830
6258,

ELECTRIC TROLLING MOTOR PARTS & SERVICE
Service Center Unlimited Corp,, 1440 Hollang Rd., Suffolk
WA 23434, 1-800-828-8161 24 Hr. Turmaround.

FREE DETAILS! INSTALL IT YOURSELFI Complete syi-
Nems, upgrades. Orbitek Satelte Communications, Box 364-
M3, Bohemia, New York 117160264, [516) S68-1292.

DISTRIBUTORS nesdsd for 3 DBS MINFDISH Systam
(PM Apr. '82) Fax BO2-T42-5760

FREE Calalog - Lowest prices world wide. SKYVISION,
1022 Frontier, Fergus Falls, MN 58537, (800)334-6455.

TV, VIDEOS & VIDED EQLWFMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE, WIRELESS AND SATELLITE DESCRAMBLING.
1597 Edition. Turn-oms, u:mhw §15.06 VIDEO-
CIPHER HACKER'S MAMUAL Inciuges Pius New. 51585
SCAAMBLING NEWS, 1552 Herlel, Butialo, WY 14218 (718
A74-2088, Catadog 5§t

DESCRAMBLER KITS. Complate cable kit $44 85. Com-
plate Satellite kit $49.95 Add 85 shipping. Free Brochum.
Summit P, Box 489, Broax, NY 10485

VIDED GRABBER
DISPLAY live wideo from VCR or camera on computer.
Soraiprint Images. 266 or bettter required, 320 plans, 5145
Kit. Y1410 NE 124th Sulie 276, Kirkland, WA 58034

CABLE TV EQLIPMENT

TOCOM, Jerrodd and Zenith Test Chips. Fully Actvates
Unit. $5000. Orders 1-800-452-T080. Information 1-310-867-
oAt

CABLE TV EQUIPMENT. Mont types avallable. Spacial
Oiaki MI5B £30.05 No calalog. COD ordars only. 1-B00-822-
S5

CABLE TV Descramblers! ABSOLUTELY THE LOWEST
PRICES! All major brands. CABLE PRICE CLLUIB 1-800-377-
T4

CABLE DESCRAAMBLERS! Bulld you own Descrambler
for LESS than 51200 in Seven EASY Steps. Complets
Instructions $10.00 Radic Shack Pams List & FREE De-
scrambling Mathods that COST MNothing To Try Included
Harmywhite, P.O. Box 1780, Baylown, Texas 77520

GEMERAL Instrumant DFY-7's $250.00 Scientific Atlents
$150.00, Cable World [B00) 234-7183

“CABLE T.V. CONVERTERS" Jermid®, Zenith, Pioneer,
Oak, Scientiic Atlanta And Many More. 12 Years Expari-
ence Gives Us The ADVANTAGE. VISABAC, AMEX, COD

Electronies, Inc., 1-800-§52-3818, 1125
Riversspod Dr., Bumeville, MN 55337

CAMPERS & TRALERS—KITS, PLANS
——— e e e
Travel Traiber - Fifth Whealer -

BULD YOUR OWN -
Maotarhoms - - Plans - Partarna - Kits - Catalog 51
Gian-L, 9152 Rosecrmns, Box 1804/RVZ. Balifiower, CA
BOT0E. 310M830-6258

BIGGER, More Powarful Muscies - faster!! Frea Bookiet|
Universal, Box 65044 Dstrolt, Michigan 48240

BIGGER, Powerful muscies - tasterf| Using sacrel dyna-
mthod. Free bookiet Hercules, 1223 Borg-M. Tempearance,
Michigan 48182

SHAOLIN IRON PALM. Complete haome training course.
Sond B4.95 to: Southwick, PO, Box 8957, Crestiine, CA
SNIE-BOST

SWISS ARMY KMNIVES, 11 Tools-in-One Guaramised
Cuality $15.95 PPD. Mika Jonsen, Box 7361, Rochester, MN
55603

NEED HELP Figuning the Cost of your Advertisement??
Call un a1 212-6848-2167 of sand g 2 FAX (212-585-5550) and
wa'll FAX Back with & Price Quote.

GUNS, DECOYS, HUNTING

OKLAHOMA AMMUNITION COMPANY BUY DIRECT AND
SAVE Many populsr calibers; nmfire, centerfin-handgun
and rifle ammunition, For fea price list and ondaering
information write or call us: 4310'W. Rogers Bivd., Skiatook,
0K T4070. (318) 356-3187.

BEEMAN ADULT AIRGUNS! World's mosi accursie and
micsl povwartul, regular, production airguns. Callbers: 17T,
20r, 22, 257 Largest U.S. sabes. Unequalled iripger action,
durabiifty, ownership pride. quality. Also. poinisd, hollow
pont, extra hasvy, hi-velocity, and maich pellsts. Request
Froe Catalog CV3. Add $3.00 for tast mail. Besman Precision
Arrng, 3J480-C13 Adrwary Dv_, Sania Flosa, CA 85400, (T07T) 5T8-
70O (24 hours).

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed, Catalog 52 00 (Refundable), Cameiot, Dept. 44, Box
65, Bristol, Wisconsin 53104

HYDRAULIC SOUARE TUBE BEMDER $350.00 Maske fur-
nilure, swning, AY, boal, and car covers. P.O. Box 2602,
Hayden Lake, ID B3E35

ELECTRICIANS! Try our New Prolracior for Hickey and
Machine Bending 52195 Money Back Guaranies Turmes
Tond, 1388 Saraioga, Grover City, Califomia 53433

mlm‘m

MYFORD Lathes. Super Quality From England! Catalsg
§$1.00. Blue Ridge, P.O. Box S38-V. Hurricans, WY 25828
{304) 5B2-¥538

STEEL. Aluminum, Brass—G&hes!, Bar. Shop Supplies.
Plans. Writa: CEL, RR1, Box 163, Camenon, IL 51423,

FOUNDRY SETS Supplies, Brochure §1.00 Pyramid
Products, 3738 5. Tih Ave. [-PM, Phosnix, AZ B5041. [802)
276-5385

BOATS, OUTBOARDS. TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 6§/’ - Powssboats - Saliboats -
Trimarans - Dinghles - Houseboats - Hydroplanes - Tunned
hulis - Duckboats - Canos'Strippers - Kayaks - Dories -
DISCOVER no dryrot epoxy boatbuilding - HUGE ILLUS-
TRATED CATALOG $3.00 (Airmail $5.00), includes Free
EponyFibarglass’Supplies Calalog - Book “Amatewr Boat-
bullding”, $500 - CLARKCRAFT, 18-F Agualane,
Tonawanda, NY 14150

LATHES - INDUSTRIALHOBAY FROW $350.00, METALS,
SUPPLIES. LARGE CATALOG $200. CAMPBELL TOOLS,
2100-D SELMA RD., SPRINGFIELD, OHIO 45505, 1-513-222-
B562.

& METAL Cutling Latha $121.70. Tasp, 12415 Nightingale,
Chandlar, AL 85248

BAND SAW BLADES sny size. FREE price st PARKER,
BE21 Hwy. 49, Sonora, CA B5370, (209) 533-8556.

(Continued on naxt page)




MACHINERY, TOOLS & SUPPLIES
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BAMDSAW BLADES, Any Size. Frea Werature. King Saw,
6541 Tidewater Drive, Norfoll, Virginia 23508

ATLAS CRAFTEMAN Lnthe Farts. HERMAN, 5308 NW
B0th Siresd, Tamarsc, FL 33301

LUMBERJACK chain saw sawmills - power-lesd. Brown
Enginsaring, Box 40, Wast Point, CA 08255

WHOLESALE FASTEMERS: Botts, Screws, Tools, Shop
Suppliss. Extansive Listing, 1-800-447-5553,

BURN your used molor oil for heat Don't thiow it maay.
Waste ofl burner plans $15.00. innovative Plans, #1. 1611 &
Bo. Melross Dr_, Box #1682 Viete OA G0

DOGHOUSE PLANS. Includes materials list Delailed

| drawings and complsts how to instructions. Send §5.95 to:

Lessa Enterprises, P.O. Box 1428, Washington, PA 15300

CROSSBOWS TO WHIRLPOOLS - Easy, inexponsive
mm $1 to: Inlormational Resources, Box 3572
Crand Rapide. MI 45801-3572.

THE TOP BUNK PLANS Space-Saving Badroom Fumitune
$9.05 SAM, P.O. Box 1555, Basvarton, Oregon ST005

FOR THE HOME

BUILD clocks for profit (cost under 5800 sach'). Qur
wideas show you how! Wholesala clock catalog §3 00 (credit-
ed) contains owver 1500 items! Sieebar, P.O. Box 483-P,
Andover, NJ OTE21-0463

“QETTIMG Started in Stained Glass,” §1.00, Whittemore,
Box 20657, Hanover, Mass. 02338

CLOCK WORNKE, beading supples, mockhound supphes,

bailt buckles, cul siones. Wholeasls Glhl]ﬂq 100 E|I!|l-l|:l.
Box 729, Wheatland, Wyoming B2201

MODELS, MODELS SUPPLIES

FIRING Cannon Model Plans Catslog 5200 Green,
PME92, Box BO2, Shalimar, FL 32579-0852

FREE EMERGY! Fusi-inss Motors and Ganarsiors. HAA
REP, Bowling Grean, MO 83334

AFS RADIANT BARRIER - EASY INSTALLATION Energy
Savings - Won-Toxic - Everlasting Home Comiort, Reduce

sumimer sitic haat by up 1o 30%. Helps winder haat
lo3s. Government tested and spproved, re and prod-
et semple - Send 5100 AFS - ADVANCED FOIL SYSTEMS -

Mmﬂlms_suumu.mrmm

SOLAR & ALTERNATE ENERGY

HEW! BUILD AMATING LIOUID PSTOM ENGIME from
pipa fittings. Easy plans, Free infarmation. ABCO, Box 306
M, Saminary. ME JMMT9

GIANT SOLAR PANELS S44.00 EACH! Excellent Prices/
Solar Equipment’Accessories. Free InformationSASE,
§3.00: Pak Rat Electronics, Box 890073, Houston,

TR Traes. (T13) 683033

SOLAR CoBlectors You Construct Send Stamp. 10908
PMI Heyvenhurst, Granada Hilla, CA 91344

SOLAR Powered Products. Catalog §1.00. ALLEGORY | 1o,

CORPORATION. P.O. Box 9918-PM, Berkeley, California
TS

MAKE WOODEN TOYS, whifigigs, banks, doos harps,
dollhouses, clocks, music boxes, weather |nstruments,
eraMs, furnitere with our plans, kits, suppliss—Catalog
1, 00—{B00)-B4B-43E3—Cherry  Tree Toys, Baimont, OH
43718-0059

FULL-SIZE PROFESSIOMAL PLANS Catalog 53.00. Cver
200 plans for bullding fe furniture, Furniture Designs, inc.,
CP-g2, 1827 Elmdaie Ave., Glenvview, IL 60025

1000 WOODCAAFT PATTERMS! Huge assortmant, fun,
profitable projects. Sample patiern + Catalog $2.00 -
ACCENTS (BP-52), Box T387, Gonic, NH 03833

FREE Full-size Woodwarking Patterns With $2.00 Cats-
logue. Countrycralt, Box B33, Bay Aoberts NF, Canada ADA
160

WOODEN barmyard loys, Five compleie pattemns. 5500,
Franks, 1421 Washington, Lincoln, NE 88502

WOOD, WOODWORKING

CENTRAL Vacuum Hosa Attachments Pipe Uinits. 405
#36-5550. Fax 405-438-5800.

STOPPING FLAT ROOF PROBLEME SINCE 10TB liguid
fiberglass reinfosced acryile rooting syaiam. Water-

ESCOLORED SHINGLE ROOF Brighten stained roof with
smazing new product. Fast & easy §7.95 to: OZ3, Box 30617
US 19 N, Palm Harbar, FIL 34684

PLASTICS
WUquuhmeﬂmanr

, 4915 Dwan, Woodsiock, IL

RUBBER COMPOUNDS, techniques. Maka masks. molds,
oy, parts, §1.00: Handmade, Box 16713 (A8),
Mamphis, TH 381880713,

VACUUM forming machines, patented. Three saes for
models, profotype manuiscturing. RC Sheet Medal, 1332
‘Weat Stanford Ave., Englewood, CO B0110

MEED HELP Figuring the Cost of your Adverhsamant??
Call ws at 212-B40-3167 or send us & FAX (312-586-5562) and
we'll FAX Back wiin & Price Qucls.

DO IT YOURSELF

REMOTE Tebaphons Rscondar $379.00 With Room Mori-
tor §479.00, SURVEILLANCE Catmiog 5300  Bilair
Enteeprizes, P.Q. Box 1093, Muskoges, OK T4402, B18-882-
TEES

UPHOLSTERY TRAIMIMNG VIDEQS. Free Brochure WUE,
Box 128P4, El Verano, CA BS54RS, BOD-EI5-3483

BELT BUCKLES for coins, stonss, pveslry mountings, cut
slones, clock works. Wholesale catalog §1.00. Elouils, Box

BAVE MOMEY Magor Home Applisnce Repair Videos. Free
Brochure 1-800-256-TAFE

50 Assoried plana.  Tipa! $1386

“Pramcis”, 8103 Sieilacoom Blvd. SW. Suite 52, Tacoma,
WA 8408
PLANS, BLUEPRINTS, PROJECTS

MIRACLE HOMST 2 People Can EABILY Hoist 18" Wall
Sections 3" Trust Pafters Cosi Appro. $2500. Simple
Constructions Plans $10.85 + E2.05 BH. Wright Way, Box
BT, Groenville, Mi L5538

CLASSY DESK, Imprasshve, Detailesd Drawings and
dure, 21 page manusl, $8 35, DAY Company, F.O. Bm:'h'm
Mariatta, GA 30065

SOLVENT PARTS WASHER, Economical to bulld. Plans
$0.00. Elison, 20075 Gladiclus #9, Canyon Couniry, CA
135

DUMNKIMG BOOTH - Great fundralser| Easy to bulld, simple
ooks, mascnable cost, stores Mat. Send $10 to: Innovationa
for Chibdren, 1905 Green Willow, Fort Worth, TX TE134,

BEALUTWFUL tor Clock Plans, §500. Custom
Graphica, P.0. Box 70011, Riverside, CA 92500

PLANS to build a FOUR WHEELER with your SHOWMO-
BILE ingepandent fronl suspengion. Swing arm rear suspen-

FIRE KILLS. Unique Automatic Fire Extinguisher Protects
Your Home and Family. Fres Infcrmation. 1 (B00) 5258032

STEAM ENGINES wiile: Gray Barn Engine Works, PO
Box 387, lowa City, lowa 522440087

TOVS. GAMES, KITES, PUZZLES,
NOVELTIES

SPORT KITES this Hi-Tech Generatssn FREE CATALOG -
GREAT PRICES. WiteTrek, 12240 Perris Blvd. Suite AZTE,
Moreno Valley, CA G2557, (T14) 5241178

MAGIC TRICKS, JOKES,
VENTRILOOUESM

VENTRILDQUEST Supples. Instruction.  Information
FREE! Dummy Catalog £2 00 Maher_ Box 420-PM, Littieton,
Colorado BO160U

FREE! World's Leading Mowvelty Catalog. 1600 Jokes,
Tricks, Science, Spors, Hobbees. Johnson-Smith. F401,
Bradenion, FL 34206-5500

AMATING MAGIC. Sensational Jokes FOUR Funpached
Super Catalogs 53 Huey's, POB 505, Wallis, TX 77485

SECRETS OF MAGIC 1071 Tricks! Fun, Easy. Jammed
Booklet . . . Fully Nustrated. £3, “Magic™, Box 566-M, Grand
Rinee, Dhio 48045

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Fres Catal es. Lowest Prices. Stadri, 5TP Levoy 5L,
NY.C. 10074, (212) 626-2293

GOVERNMENT AUCTIONS DIRECTORY, ANY STATE
$7.00 to: Joa Wisike & Associates. Box 24108, Appla Valey.
MM 55124

BASIC AUCTIOMEERIMNG - Your Guide To Making Big
Maoney, Fres Literature, Blair House Press, Box BOA, ‘West
Brookfieid, Mass 01585

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

FREE List 1o Serous Collectors. 300,000 indian Artifacts,
Spears, Pots. 50,000 Minerals And Fossils. Caddo Tradung,
Box B89, Murfreesborn, Arkpnsss 71958

STAMP COLLECTING

FREE Giant Bargain Stamp Catslog, Full O All The Latest
Oterings On Woridwide Stamps. Accessories And Suppdies,
Bassball Cards. Posicands And Banknotes. Plus You'll Re-
caive Stamps On Approval Buy Only What You Like, Return
Balance, Safistaction Guaranieed. Jamestown Stamp
Company, inc. Depl. EG2PM, Jamesiown, NY 14701-0018

METALWORKING!! Book calslog FREE ... BLACK-
SMITHIMNG - CASTING - ELECTROPLATING - m
NG - MACHINING - WELINMNG. Corbin, 3380 Shendan Suite
1430, Amberst, NY 14226-1439

BAVE money- makié your minos home repairs yoursalf!
380- page hardcover book has sasy 1o iollow instructions!'
iustrations. §15: Mall Order Avenus, Rouls 2, Box GAT,
Brower, ME 04412

IN-GROUND EWIMBING POOL KITS including 1 horse-
power pump and filter. Liistime Warranty, from 5198500
501-THE-E046 collesct.

BMALL ENGINES, Troubdeshoot them ke the pros with
owr guide. $6.85 to; Arrington’s, PO, Box T38, Gainesville,
WA 22065

PROJECTION TV ... Convert your TV o project T foat
jplcture . . . Essy! Results Comparable 1o 52,500 Projectors

mmrmm...w-amspm
avallable. . ustrabed catalog frea . . . MACRDCOMA, 1584
Hlln!lmlW-Hngbn Cromsing, Pennsylvania 18577 .,
Creditcard orders. 215-T36-3979.

wmoh memovable. K send 51000 PO Bax 12, iberille, YOU Build it Madular Homas. Instruction Bookis! 5895

Guetec Cansds

plus SASP 1o: Box 626, Farmingdale, N.J. OTT27

1,000 Stmmips, $2.95, Guaranieed worth over £30 a1 Inber-
national Calalog prices! All-differant 55 countrias! Maney
back. Other siamps to buy or return. Kenmone, OM-T13,
Milford, NH 03055

FREE =sample pius ceialog. Jefterses, 3460 Middiabelt,
West Bloomfistd, M| 48323

50 DIFFERENT Cid U.S. botween 1861 and 19538 51.00, Ed
Roush, Box 3734, Mansfield, Ohio 44507

OLD U5 sitempa on approval Sherman, Box 15355E,
Philadeiphia, PA 19111

'FOUR Foreign sets 25¢. Asques! approvals. ALG. Sales,
Box 1085-M, Jamalca, NY 71431

FREE 50 Worldwide Stamps. Approvals. Splelbusch, Box
14054, Lenexa, K5 GE2E5

ESAAEL 15 Different 10 Approvals. Sam Chazen, Box 666,
Defray Baach, Flordas 33447

“PENNY Stamp Approvals.” Regardiess Catalog. Klosier,
4164 52nd 50, San Diego, CA 52105

300 worldwide stamps §1.00, Approvals. White, Box 535
CD, Dusnadin, FL 34807
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TOPICALS, Pictorial, Free Lists, (SASE). Gurman, Box
BE1455, Miami, Fla 3X285-1450

PLAYS, SONGS, MANUSCRIPTS

$1,200.00 Cash Prima Poems Wanled For New Songs -
Ascordings - Publishing. Brosdway Musical Produciions,
Box TL38-PM, Sarasota, FL 34278

ACCORDION Top Brands, Congovox, Buy Dinect Tremen-
dous [escounts. Trades, accepted. Free brochure PM,
Accordion-O-Rama, 16 West 13th Street. New York, NY
10011, Phane 212-675-9083

ACCORDIONS, CONCERTINAS, Bullon bones, néw, ussd,
reépaire, trades, credit cards, Castiglons, Box 405, Warren,
M| 45090 Catalogs 313-755-6050—800-325-1832

INSTRUMENT Kits! Bulld Appalachian and hammend
dulcimens. banjos, mandoling; even harps, harpischonds
Frea Catalog, PM Hughea, 4419 West Coltax, Denver, CO
80204

INVESTIGATION CAREER. Quick home study. Becoma a
professional. (800) 2726680,

FREE Scholamship information for College Students,
Academic Financial Ald Research, 1551 Handsoms Avenye,
Sayville, New York 11782,

FULLY APPROVED UNIVERSITY DEGREES! Economical
home study lor Bachelor's, Master's, PhD., FULLY AP-
PROVED by hﬁﬂmSﬂmMﬂmufPublm Ingtruc-
tion. Prestigious faculty counsals for independent study and
lifa axparience cradits (S000 enrolled studenis, 400 faculty).
FREE INFORMATIOM—Richard Crows, MD, [Harvard),
President, Columiia Pacific Universily, Depariment 2E83,
1415 Third Strowt, San Ratasl, CA 34901, Toll froe. (B00) 227-
0118; California: |B00) 552-5622; or (415) 455-1850

CONTINGENCY PATENT LICEMSING. Mo fees anylime
Threa decades exparence: l&w, lechnology. NEgotiation,
Fropal International Corporstion, 441 Summer Street,
Stamiord, CT D201, 201-325-3344.

PATEMT Search. Aapid Patent, The World's Largest Pri-
vate Provider Of Palent Documentation. Located Maxt To
Tk U5 Fasent Dffice, Offers Low Cost Manual And On-Lina
Campularnsed Patenlabiity Searches Fastest Service. Satis-
taction Guaranieas. For Inflormation And Estmated Costs
Call 1-800-336-5010 Ext. 31

INVENTIONS, ideas. new products. We submit 1o industry.
Call 1-800-268-IDEA_

ACCUSEARCH Specializes in Thorough, Prompt, Inex-
pansive Patent Searches. 1-800-298-5468.

MONEY FOR COLLEGE, Grants and Schodamships Avall-
abla. Guaranteed sarvice! 1-B00-TB2-1221 Exi 4568

REMISTERED PATENT ATTORNEY. DA Kstilesirings
Free Information, 1-800-086-T577

INVESTIOATION CAREER. Quick haoma siudy, Becoma a
professional (B00) 2726680

INVENTORS! Youwr firsi step i important. For FREE
advice, call ADVANCED PATENT SERVICES, Washington,
DC, BO0-458-0352

SCHOOLS

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897, CALL 1-800-
228-5600 OR WRITE AMERICAN SCHOOL, DEPT, #345, 850
E. 58TH 5T., CHICAGQ, IL BOBIT.

SAVE Your Back A Correct Your Posture. Waar A Safefy
Balt. 525.00 + $3.00 P'H. Vega, Box 4318, Dallas, TX 75208

EDUCATION & INSTRUCTIONS

BECOME A PARALEGAL HOME STUDY. FREE CATA-
LOGUE. 800-362-T070 DEPT. LK127,

OPEN DODRAS! AA, BBA MBA degrees. Markeling. man-
agemant.  business, Paralegal. Southerm  Callfornia
University, 202 Fashion-PM, Tustin, CA 92680, |BO00) 477-
254

COLLEGE Bound Studants, Grants/Scholarships Guasan-
leed Aid. BOO-B43-2587

BECOME A REPO-MAM, sarn high incoma, compleie
course, frew info, SASE; REPO-MING, 10387 Friars Rd | Suite
103, San Diega, CA 52120

LOCKSMITHING, Universal School of Masies, Correspon-
dance and Shop Training, Box 214652PM, Sacramanto, CA
a5a21

PARALEGAL GRADED CURRICULUBL Approved home
study. Most alfordable and comprehensive. 100 yeans of
legal training. Free calalog. (B00) B26-0228 BLACKSTONE
SCHOOL OF LAW, P.O. Box 71448, Departmant PM, Daltas,
TK T52ET

NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
fer's, Doctorates. Accredited, inexpansive, fast. Credit tor life
anpefiencd. Froe sixieen page bookiel. Dr, John Baar,
Costeconl & Baar Book Sales, P.O. Box 826PM. Banicia, CA
510, (BOO) EI5-B535

BE A LOCKSMITH, Moneymaking Caresr Opporiunity
Send for & Free Book 1o the Locksmithing instilute, Dopt
04092, Fairfisld, M) 07004

TERMPAPER assisianca, 19278 papers available! 306~
page catalog—rush §2 00 Resaarch, 11322 idaho, #2060,
Los Angeles 90025 Toll-Free Holline: B00-351-0222
(Cadiferia: 310-477-8I26)

LEARM Homeopathic Medicine or Maturopathy from intar-
nationaily Accradited School, fo Professional Diploma
standard. Cther coursas Duefetics. Radionics. Established
1961, Prospectus Free [airmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL, Highfield, Danehill, Sussex. England
AHITTEX. Telex 05246 FAX DA25-T0057, Tel DBDS-THOI4.

LEARN Landscaping al homa. Free brochure. Lifetime
Career Schools, Dept. PMOIZ2. 101 Harrison Street.
Archbaid, PA 18403

DETECTIVE Hoeme Study Course. Free lapsl pin, cartifi-
cabe, great future Professional Investigabor Schoal, Dept
CP, PO Box 41255, Los Angales, CA 80041

HOW TO WRITE A RESUME, ask for interviews, and mors
B4, DAS, Depl. 120, P.O. Box 484, Athal, MA 01331

FREE protection forms and information kit Affiliated
Imvantors Foundation, 1-800-525-56885.

LOW COST PATENT SERVICES: Your idea May Becoms
A Profitable invantion. Fres Information. “INVENTORS
HELPER", P.O. Box 276, Bergenfiaid, M.J 07621

INVENTORS' Digest. Since 1385 The invenior's magazing!
$200yr. Money back guarsniss. 1-800-525-5885, Froe patond
manual

INVENTORS: Free information on offering your invantion
for sale. Kessler Sales Corporation, C-5-F1-2, Framont, Ohio

INVENTORS Don't Be Fooled Call Inventors Club Of
Amarica 1-800-456-1753.

LIVE in Europa. Trawal Fres Room Board. Salary Fringe
Benelit, Training Complete Details. Men 18 1o 40 Send
$19.50 10: European Enferprise. Suite 20C, 5346-65 Laniana
Road, Lakeworth, FL 33483

MOMEY AVAILABLE develop and marke! your idea For
confidentiality sgreement. writhen evalustion, funding appii-
catkon send description your imention plus 320 processing
Harald Johnson, ECCO Resources, 231 Market Place, Suite
310, San Ramon, CA 94583

OVERSEAS. To $1000 Daily! FREE iist. BNCPO, Box 585,
Dearbarn, M| 48120

REQISTERED PATENT ATTORMEY - for Palent. Trade-
mark and Copynighl matters. Free informabon. Joshua
Cohen, 71 Hudson Streat, New York, NY 10013, (212) 768-
T30

GUARANTEED Work! Top Pay! Assembles sasy products
at home 1-800-37T-8000, ewb050

EASY Work! Excellent Pay! Assambie Products At Home.
Todl Frea 1-800-487-5568 Ext. 5008

OVEREBEAS ... 530000 - §$75000+. Free Repor!
Emplayment, Box 5T30-AW, Lighthousas Point, FL 33074

£329.84 Weakly, Assemibling Our Producis Al Home Tall-
Free information: 1-{B00) 333-3294

EASY WORK! EXCELLENT PAY| Taking Snapshots. Send
Salf-Addressed Siamped Envelope Ta Andrew Mills, P.O
Box 8531, Greensbora, NC 27418-0581

INVENTORS-NEVER DIVULGE IDEAS TO STRANGERS!
Amid npolts - save thousands! prodecticn/
markeiing method! Nonprofit organaation. Free informe-
tion 4 hours: 1-800-846-0228.

HAVE AN IDEA? INVENTORS for FREE INFORMATION
PACKAGEFREE REVIEW, call FREEDOM MARKETING
INC. B00-302-4208,

PATENT UNDER $500. KIT, FILING INSTRUCTIONS MAN-
UAL, EASY, PROVEN SUCCESSFUL. 54895 imentor, Box
368483, Cincinnatl, OH 45230

KEED HELP Figuring the Cost of your Advariissmant ??
Gall us 8l 712-649- 3167 or wend us a FAX [212-586- 5582 and
we il FAX Back with a Prica Quole

FOR INVENTORS INVENTIONS WANTED
WORK DIRECTLY WITH VENTIONS DEVELOPED & MARKETED. Licensed Pro-
REGISTERED PATENT ATTORNEY fessional Patent Engineer. U.5. Patant Office Former Exam-
AND ENGINEER

or write for free CONFIDENTIAL oF
INVENTION and 148 PAGE BROCHURE. introoucton 1o indus-
Iry. Marting Piirs, Ovorsess Produceon. and
Fessarcn Resdsy Avsiabls Ao in e

PATENT OFFICE—TOLL FREE FROM LS. AND CANADA
BOO-2E7-TT40 o wite MICHAEL L. KAOLL Pegaiersd Pabont
Aoy, U S Pahent regestration 428,755, 171 Stilwsll Lane.
Syotat, Mew York 117891, Dubtsde USA 1516) - 387-7777 -
FAN: [518) - BE2-2787

FREE VIDEQ Extornal BA/BS, MS/MBA, PhOVLAW - Ac-
crediisd, Financial Aid, (BOO) 755-0008 Ext 617. LaSalls
Univaraity, Manseville, LA 704704000

LEARN electronics and digital, Programmed courses. 328
Guaranieed. TSI, G050 NW 65ith S1.. Parkland, FL 33067,

OBEY Jesus: Acts 2, Rom.10. 1708 Fredricksburg Ave.,
Lakeiand, FL 33803

AVIATION MECHANIC TRAINING. FAA Cariified Program.
Housing Available, Train for just 14 months. Wa provioe
student job placemant stsistance. TWO LOCATIONS N
wammﬂmmmrm'm
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PATENT AND DEVELOP Your invention. Regisisred Pat-
&nt Agenl and Licensed Prolessional Engineer. Send for
FREE PATENT INFORMATION Every Inventor Should Have.
Rachard L. Miller, 12 Parksige Drive, Suite-M, Dix Hiks, NY
1ITE-4873, (518) 420-4343

PATENT IT ECONOMICALLY! Fraa detalls. Licensed sinca
1%Fllmr Associntes, 2008 Fondulac, Richrmond WA
2323,

INVENTORS! Can you patent and profit from your idea?
Call AMERICAN INVENTORS CORP, for tree information
Serving inventors since 1975, 1-800-338-5656.

ALL New ldeasn/Products Free patenting. developmant,
lscensing package, call Davison & Associafes 1-B00-877-
XA

inar. Manulaciurers Representative. Patmarl, Suite TOZPM,
Woolworih Bidg.. New Yori, NY 10278

INVENTORS: H you have an invention for sale or license,
write for free booklel explaining how we can heip you,
Kessler Saies Corp., C-5-1W-2, Fremont. Ohio 43420,

HISTORIC Patents: Edisons Lightbulb, Wright Broa. alr-
plane, Dv. Gatings gun. $2'copy. ESC, P.O. 965, Lake
Havasu, AZ BE403-0985

INVENTORS - Free Eureka Solutions patentmarketing
brochura reveals information nof svailable from others. Call
1-800-547-TRAS.

REAL ESTATE & FARMS

CALIFORMIA Land $50 Down. 350 Monthly, PM, Box
35291, Los Angolies, 50035

GOVERNMENT HOMES from $1 (U repair), Dedinguent tax
proparty. Reposssssions. Your amea (1) BOS-SE2-8000 Exi
GH-20024 lor current repo list,

COUNTRY REAL ESTATE CATALOG—United National's
NEW 200-page catalog featunes th best bargains in country
raal #siale acroas Amarical Wilderssss lands A refreats,
farmd, ranches, historic homes, waterfronl properties &
mane. Send 85 o UNITED NATIONAL REAL ESTATE, 4700-
PM Beleviow, Kansas City, MO 84112, or call 1-800-923-
1020 Visa'MC accopted

[Cantinued on ned page)
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NORTHERN IDAHO. 5-10-20 ACRES, Beaulitul Norhwess
foreat and lake couniry. Hunbing, Fishing, Recraation. Fe-
lirerment. FREE brochure MATIOMAL ASSOCIATED
PROPERTIES, 1111-ME Sherman, Cosur d'Alens, idaho
B3814. (208) E64-8161

PLASTERCRAFT .= PFrolitable Home Busimess 3000
Molds Available. Detalls. Lynnetie. 6251C Mantpark, Menior,
Ohio 44060,

HEED HELP Figurning the Cost of your Advertsemani??
Cagl us bl 21 2-580-31 67 or sind us & FAX {212.588-6582) and
wa'll FAX Back witlh & Price Quole

ARKANSAS - FREE CATALOG. NATURAL beauty. Low
tanes The good life for famities and retiremant. Fitzgorald-
Olisen Aoattors, P.O. Box 237-P, Boonaville, AR T2927. Cail
toli-free [B00) 422-4595, Ext, B41F

GOVERNMENT LANDS

MALORDER Books. 1,000% Profit. Salectco, Box 1140,
Clearwates, FL 348617

$500.00 FROM OME SACK CEMENT| FREE Picture Prool.
BRINCO, Box 1082-M, Hesparia, CA 82345

BiG PROFITS! REPAIRING WINDSHIELDS and piain
glass. $70.000 yearty. Call 1-800-841-4527 for FREE datails
Glass Technology, inc.. Depl 8P, £34 Turner Dr., Durango,
CO &3

MPORT-Export opporiunity, profifable world-wide, mail
order business from home, without capital We ship plan for
no risk examination. Experience unnacessary. Fres reporn.
Mellinger, Depl. W27T08, Woodland Hils, Califernia 91387

GOVERNMENT Land now avadabée for claim. Up 1o 160
acres'person. Free recorded message: (707) 448-1887
(4KZ3)

BUY IT WHOLESALE

BELTS, Buckles, Hat Tacs, Jewelry, More. Complals line
fest sellars. Bag Profits. Compleie cealer sel up Color
catalog §1.00. Anchor. Box 3856-PMA, North Providence, Ri
e

ROLEX PRESIDENT/'SUBMARINER Replca Watches. Top
CQiuality. Wholasale Prices. Brochure 1-800-553-4334

CLOSEOQUT Jewelry & Cral Supples, [Catalog S50¢)
Aousaels, 107-1631 Dow, Arlington, MA 02174-7199

EARM MOMEY salling Gold and costuma [@walry. rings.
walches-Buy Direcl. 130% Below Astail Catalog 51.00
Anke-PM, &0 Freeway Drive, Cranaton, Rl 02920

WACUUM CLEAMNERS “Dsscouni Prices” New Rainbow
$E600 95 Mozzia $149.95, Kirby, Filter Queen, Tri-Star, Pana-
sonsc, Royal, Dreck- ABC Vacuuwm Warshouse, 8720 Burnaet:
PM, Austin, TX TETST. (512p459-TE42.

ADVERTISING AGENCES, ADV. SER.
MANING LISTS

ACTIVE NEW "HOTLINE" HAMES! GUARANTEED! FAST
DELIVERY! MIXED STATES! 200320; S00-835; 1000555,
DEALER'S CO-0P, BOX E28-PM, GRIFFITH, IN 48315-052%_
1-{B00) §U2-9405

$225 DAILY “CHROME PLATING™ Auto Parts. Moforcy-
ches, inexpensse, easy. (Fres) information: Chrome Plating.
Bon 2285, Waldor!, Maryland 20604

LET The Governmen! Finance your small business
Grants'loans to $500,000. Free recarded message; TOT-443-
B500. (K3

$40,000 ON "4 ACRE! New Hydroponics - nexpansive,
plaasant, practicall Free information. Aobin's, Box 881804,
Franklen, TH 37068-1604

§1.000 WEEKLY AR TOOL REPAIRING. instructions.
Parts and Tools Wholesala, Free Detalts. Box 534, Wichita
Falls, TX T630T

VINYL'S whera the monay 8! Prolessionally repair, recok-
or fumniture. Quick. easy. Two 520 jobs & day sarns you
5$1.000 a month. Homes, cars, offices, resisuranis. Star
saming in & few days. Dotails free. VIP, 2007 Montrose,
Chicago BOE1E

OFERATE HOME BABY SHOE Bronzing businsss. Poten-
tial undimaed! Kits, Supplies, Store Displays. FREE intorma-
tior 1481 3655-0046

PROFTABLE Gold Foil Pnmer, Personalize business
cards, pencils, malches, Free defails Gold, POB 24988 (GC).
Tampa, FL 33623

MEW MARKETS PAYING Up to $25.00Pound For Recy-
cled Scrap Aluminum. Write Ameriscrap - PMBa2,
Alsxandria Bay, New Yoo 136070127

BECOME A REAL ESTATE APPARAISER. Home Study
Friss Litorature, B00-362-7070 Dept. RK12T,

#1 MOMEY Maker Spase Time' Mo salling! Mo ifventory!
Publicly documenied seven week 513810 income! Fres
audio cassette and Aeport reveal everything Feal Money,
911-PM, Bryant Place, Osal. CA 93023

START A Mitlion Dollar mail order business. We drog-ship
2955 bes? salling products. Lowest bedow wholesale prices
Immadiate delivery. Spectacular home business opporiuni-
ty. Free Book, SMC, 59401 De Soto Avenue. Depl. 2045
Chalsworth, CA §1311-4801

§1.000'S POSSIBLE. FREE. Stampad envelope: Progress.
Box 93248, Los Angeles, CA 50093,

HOME Azsembly Work Available! Guaranised Easy Mon-
eyl Fres Details! Homeworker, Boz 520, Danvilie, MH 3818,

§200 - 5500 weakiy—AT HOMEN Mo gummecks—Details
Sle (ooin). Homeworkers-B, Box 32387, PBG, FL 33420

GET RICH! Secret law smashes debis—obnings Cash,
Cradit!! Details 50 (Goin). WealthkivB, Box 32388, PEG, FL
3420

BUMPERSTICKER Printer. Cheap, simpla, portable. Fras
details. Bumper, POB 22791 (GC), Tampa, FL 33622

55 COMPANIES oflering MOMEYMAKING HOMEBASED
OPPORATUNITIES with descripbors! Send $505 AK
Publications. Box 352 East Rutheriord. MJ OTD73-0352

£300.00 PER DAY for MARLING LETTERS! Details S50¢
[eoin). Monsymakers'B, Box 32368, Palm Beach Gardens,
FL 33420

FREE detaits on stariing your own Dusiness Wrile to-
Duamond, 5025-A Rapido, Houston, Texss 77033

PRINTING PRESSES, RUBBER STAMP
OUTFITS

FREE CATALOG! OVER 150 BUSINESS, OPPORTUNITY
BOOKS! SUNSHINE, BOX S5E25, JACKSOM, MS 202048

RUBBER Stamp Makers. Lettarpress Printers Supply Cat-
Elog. 5200 Deductinle AcrmeStar, 1720 M. Marghhald,
Chicago, 60622

YOUR OWN BUSINESS - NO RISK. FREE Information
Start & profitable home scholasship matching Business
withoul exparisnce or capstal. BOO-365-8700 ext 227

$400.00 DAILY Irom your telephons answarng machina!!
Newer lalk 10 anyone! Detals 80¢ (coin). CommTech-B, Box
2508, Paim Beach Gardans, FL 3420

MNEON, COURSE WITH FREE VIDEQ! MEOMICS, BOX
4410, ARLINGTON, VIRGINUA Z2204

BiG MONEY REPAIRING AUTD WINDSHIELDS. Supplies
and informatisn. Grubbs Glass Patch, PO Box 243,
Monticelic, AR T1655. 1-800-243-2213

BARCO Printers Type Ov Rubber Stamp And Foil Stamp-
ing Catalog $200 Esch Relundable Box 1011P,
Bensanville, 601068011

FREE LIST—"lagitimate’" companies oltering home-em-
phoymend. [Many choices’] Write: Joblist - PM8&2,
Alesnndria Bay, New York 136070280

HEW! 2000% PROFTTS - in Molomaking/Casting, Fria
information. CasicraMer. Box 16586[M3), Mamphis, TH
J8186-0568

TYPE for printing &nd slamps. Catalog 52 00 deductibls,
Cuaker City Type, B.0. 3, Box 134, Honeybrook, PA 15344

PRINTING Presses. Mew and Used Supples List §1.00.
Turnbaugh Printers Supply, Mechancaburg. PA 17055

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold., Jewsiry, Gold Teath, Rings,
Dimmonds, Watches, Silver, Platinum, Mail Ariiclea Today,
Frea gitt with Information. Chicago Godd & Precious hetala,
10 South Wabash, Dapt. 158, Chicago, 60603

BUYING Gaold, silver, forklift contacts. silver solder, gold
and silver coins. GF RGP, gold plated slectronic scrap
and eyeglass frames. FLL Refiners, B52 Myrfie 51, Elizabeth,
M.l OT202. 908-353-5040.

REPAIR CRACKED WINDSHIELDS. Becoma indepen
denl. you! own boss R's easy. Training, patented equip-
mant. Free valuable report. 1-800-321-2597 Glas-Weld
Systems. Box 57550 Bend, OA 87708

IBREAKTHROUGH! TV franchises 614-239-8284 Ext 2
&-SALE-TY, Box ZT3T3PM, Columbus, OH 43227

MAKE RAubber Stamps. Highly Profitable. Free details
Stamper, POB 22808 (GC), Tampa. FL 33622

14,947 HONG KONG-TAIWAN Products Cheap. Small lots.
Some samples free, Harbor, Box 1719PM8S, Yuba City, CA
85892

FIRE YOUR BOSS. Homamade Bookiets Are Batier! Fres
Information. Bookiets, Box 154, Adams, NY 13805

$5000 PLUS MONTHLY As & DISABILITY CONSULTANT,
Advvanced pay. free travel and more! Free Info: 303-T66-1111.
Digability Associates Inc., Box 460058, Aurora, ©O BO0E-
0058

52,000 DAILY From Your Telephone Answering Machine!
I've made over 51000000 using mine! [303) 674-2218
Recorded Details.

ASSEMBLE Products Al Home. Many opportunities pay-
ing High Weekly Prolits avallable withoul irvesiment
Businessas-B, Box G008, Baldwin, New York 11510-0008

HYDRAULIC JACK REPAIR MANUAL, CATALOG §10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20-4157

TAKE MO CHANCES. Deal with oldest, most refiabde firm
in ald gold business Established o 1004 We buy Gald,
Sitver, Piatinum, Diamonas, Highes: Cash. Free informa-
tion: Floss indusines. 26-A East Madison. Chicage 60602

BURIED TREASURE - Sensitrve aquipment afiows iocal-
ing from distance. Brochure free. Simmans. Box 10057-MA,
Widmington, NC 28408

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
waakly! Free information, Raecyclar, Box 681804, Frankiin,
TN 37068-1804

PIANG Tuning guickly lsarmad with heme study COurses.
Diplorma granted American Tuning School, 17050 Telfer
Diriwt, Morgan Hill, Calit. 86047

$382.00 From Square Fool Plywood [Huge Demand)
§1.00. (Rafendable) Woodwin-PM, POB 858, Bridgewaier,
Mass, D2324-0855

HOME BASED BUSINESSES

PROFITS from KNOWLEDGE wiith YOUR own mail order
business. Details FREE. JOCICO, Box 3288, Woburn, MA
01884

PROFITABLE OCCLIRATIONS

LEARM Sewing Machine Repaling Men, Womean
Lucrative Profits. Gresslin Cormespondence School, Box
5104, Spencer. kowa 51301

VENDING MACHIMES. No seliing. Routas sarm amazing
profits. “Big Catalogue FREE " Parkway Corporafion, P.O,
Bak 277 PMB, Timonium, Maryland 21084-0877

FREE information Siarter & Alternator Rebusding. Box
422, Seymaur. TN I7BES

FREE Brochures. Repair Ar Condifsoning, Refngeraton,
Gas Heating, full instructions Doglco, Inc. 11252
Goodnight, Dalias, TX 75228 1-800-888-COLD

HEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free information Growbiz, Box 306-08. Seminary,
MS 35479

TAKE PICTURES for profit. Camera Ventures, Bax 771,
Lemar. GO 81052

MAKE YOUR DREAM COME TRUE, EARN $75,000 YEAR-
LY REFARING CRACKS N WINDSHIELDS AND PLATE
GLASS. NOT REPLACING THEM. CALL 1-800-826-8523 (US/
CAMADA|: THE GLASS MECHAMIX INC., 5313 NOB HILL
ROAD, SUNRISE. FL 33351

AS SEEN ON T.V. HELP THE U.5. GOVERNMENT RE-

AUTO DETAILING Product. Profits! (Using or Sefling)
POB 2344, Teltord, PA 18585

LEARN Goig Siver Scrap Recycling Business. (Frea)
Information: Recyciing Box 11216P, Reno, NV, B9510-1218
1487 Products, Direct.. TANAN, PHILIPPINES,

HHOMG. Cneap!! Samples.. Smail lots. Freebies!
EchoportiP], 11805-) Butternut, Nevada City, CA 95050

EXPORT. We'll halp you market PRODUCTS in DEN-
MARK. Max Birkelund, Masksheliet 33, 7180 Bilbeng,
Denmark. Phong 011-45-75-35-23-50.

DISTRIBUTORS NEEDED - High Profits, urapped mar-
ets Min| aatellite arternss for homes. AV'S & busness uss.
As low a8 $408. 24 hre. 813-586-8286

{Continued on next page)
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BUSINESS OPPORTUNITIES
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| MADE $6.350 in 7 days! You can 100! FREE infarmaticn.
Hansson, Dept. PM, 204 110th Pi S5E. Bellevus, WA S8004.

INSTANT BEZ - KIT (TMW) Converts your knowledge and
inderests ino profitable business. Kil 501 created specifically
1or making money &l homa. Packed with sasy instnactions,
fadms and guidence 1o halp you stan immediatoly. FREE
500 Instant Homebased Businesses” included. Fush $8.95
plus £2.90 shipping for Kit 507 moday. Sansfaction guaran-
teed ASUSA Box 99, Vail, AZ B5641

START YOUR OWN MAIL ORDER BUSINESS, 500 Ideas.
Free Detasls, Greanbush Marketing, Dept. M, 39 Delehum
D, E. Greenbush, NY 12061

RECYCLE! (AMATING PROFITS MADE) Reconditioning
Aubemobile Bareries! [Frea) Information! Battery Dufist
Box I300PM, Hickory, N.C, Z6603-3300

HOME assernbiy, clerical, slsctronic work avalable. Pay-
chechs weekly. Free report! Homewors, Box 13796-PM.
Balhmore, Maryland 21225

“DIL EATING MICROBES" Get into tha Hot, now Dusiness

520000 From 4 Acrel Grow Ginseng Sall S800B.
Lelandg's, 5712PM Cooper Rd., Indisnapaols. indiana 46208

HAIRPIECES FOR MEN

HAIRPIECES Save § Write Perry King, 2730 Detavia 51.
San Francisco, CA 84123

AUTO ALARMS INSTALLED AS A MOBILE SERVICE.
HIGH PROFIT. NO EXPERIENCE NECESSARY. 1-800-238-
2155 24 HRS. (305) TA0D-522

BECOME a "Compuier Ace * Easy, quick home study
course lads you 1o maximum money! (Free) Reporn.
Simpacn/PMA, Battle Grouwnd. Washingion 98604-0010

MAKE PHOTO BUTTOMS, Keytags. Magnats! Big Profita!
Fairs. craft shows. schools! Your camera, our pars! Free
datnils! Egdy Systerns, 560 Yale, #1. Dapt. M, Mariden, CT
5450

GET paid for distributing flyers al Mowses and Concarts
Axinm, Box BO15-K3, Ann Arbor, MI 48707

RECYCLE GOLDSILVEA. Easy Home Business. Free
Facts: Tradepower. 14150 ME 20th #328A  Ballevus,
Washington 98007

of blosemediation. Gomglate money making informatio
§1295 Bap-Concepls. P.O. Box 374, Kemah, TX 77565

15,000 PRODUCTS. Buy lowest pnces direct from fac-
fories. FREE REPORT, RECO, A1 1 Box 154, Caledonia. M5
FET40

BUY Wholesals! Direct from lactores. Hong Kong. Tai-
wan, Philippines. Free Reporl Key-Ways. Box BSSE4-PM,
Poriland, OR 87286

2000 per month P/T, Laam Stwump Grinding Businesa. Fos
information send §1 1o Siump Grinding, POB B&ITT.
Baitimone, MD 21233

HOW 1o start your own business for 5500 Jim Stewart.
2392 Gulley Rd.. 54C8 AR3. Kelowna, BC Canada V1Y TR2

EASY nhome BUSINESS brings FINANCIAL INDEPEN-
DEMNCE. FREE DETAILS! Kelsar. Box 3521-M1, Saattle. WA
124

MSCOVER Glass Eiching lechnics, and markabing fips
with step By step video Hidden Valley Rd, Box B2, Bozeman,
MT EGT15

300 DALY "DETAILING™ Parl-Time, Full-Teme [neapen-
sive, fun. (Frae] information: Fun Detaifing, 4411 Bee Ridge
Ad,, Suite 455 Sarasots. FL 34233

958 SUCCESSFUL |Mie known busnesses FREE miorma-
tian. Transamarican Dept. PASE. Box 2034, Snaffield Lake,
Ohio 44054

RECORD VIDEOTAPES At Home 55000 Monihly
Possible. No Pormography. Free Daefails. Write: CMS Video
Campany, Dept. 17, 210 Loma Square - #1563, Birmingham,
AL 35218,

BUILD YOUR OWHN 18 HOLE miniputt coursa Completa
plang 545 95 Wheselchasr Accessible. Mini Designs, 400 N
Fersit 51 Aockiord, IL 61107

MSCOVER profitable homabasad businesses. Immadiate
pamangs! Write: 5 Ross. 1143 Auahi St #2305-MC,
Honokulu, H 968149017

POCKET $100-5400 PROFIT A Sale - By Marke! For
Debbeler Badge Machines. Customers Ame Everywhene,
Photagraphers - Schools - Advartisars Make Big. Money On
Aapeat Orders For Supplies Debbeler Mig., 3972-P West
McKinley, Mibsaukes, W1 53208

HOME MAILORDER BUSINESS. Easy, profitable, inespen-
sive b0 a0l Write: Mailorder, POB B128. Fountain Valley, CA
92728-8128

TURN your mailbox into an overflowing Cashbon! Dnscow-
ar “instant Mailgrder ” (Frea) mepart: Owen/Pidd, Balils
Ground, Washingion S864-0010

S1000.00 Weekly Processing FHA Forms! Government
Aucions, Alss| Detads §1 00 SOPM. Box 14302, Evansvilla,
N 47728

SELL GAMBLING BOOKS oy Maill Hegh profits! Mo
imvegtment. Publishers. Box 28, Lynn, MA 01503,

COUNTERTOPS: Spot Regair Bumad and Damaged As-
oas WITHOUT REPLACEMENT! Cluick, easy to Him'ﬂn
Change Coundefog Colors WITHOUT REMODELING! De-
tails Freel 206256-9742  Renew-All
Yancouver, WA 58662

QUARANTEED lowest peices on 600,000 natonal brand
irems or receive Double the oiffarence. Raiser, Boe 3081-0N,
Drakion, VA 22124-5051

§1.000 Mailorder Secrets, Free Booklet Lolus-p2, 117
Harrson, Chicage, BDB0S

MAKE homemade ~“How-loiapportunity” bookisls. Ming
haye earmed S436 097, Money never slops. Free inlormation.
Baaklas, 507) Oak Drive, Friendswood, TX 77546

Box  4506-PC,
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51804 MONTHLY Buy'sell used cars \spase-bme] FREE
Detaita. Autonat, 507 Oak Driva, Friendswood, TX 77546

CONFISCATED! Sport Cars, Trucks, Stereos, Boals - 30%
Balow Cost! LSS, 4500 Summar, Suite 134-M, Mermphs, TH
stz

PRIVATE INVESTIGATION TRAINING! BIG INCOME! O'WN
BOSS! FREE INFORMATION. PROBE, BOX (PM) 2113
BEVERLY HILLS, CALIFORNIA 50 3-2120.

OF INTEREST TO ALL

MY MAME IS LARRY CHIEAT WITH WORLD TELECDM
GROUP. | REFRESENT THE AMERIVOX PROGRAM. CALL
(516) TH1-8388,

FREE PRIVACY CATALOG. Cash income opporiunities.
Hiding assets. Sacrel lcans. New identity. Eden, Box B410-
PC. Fountain Valley, CA 92728

STOP KILLING YOUR PLANTS! Amaring New Elecironic
Probe Plays A Metody Winanever The Sod 15 Ta Dry. Guaran-
temd! Gend 595 + 51.75 HnligBhpg. 1811 5W. Campua
Ovvwn, Sustd 4504, Fedural Wiy, Washington 58023

50 MESTAKES 1o avoid before, and during, relirermsnt.
Free details. Kersh Publicabons, Box 1291, Southgate, M|
angs

CLEVER| Ruboar Band Organizer § Sizes included 52 94,
MMPL Box 384, Glen Echo, MD 20812

ICE CREAM Maker, Save Money, Homemsse Frashness-
Delicious, iImpress Friends. $10.85 and 54 .80 Shipping and
Insuranca. Personal Touch Gifts. 360 Madison Ave,
Lakewood, MN.J 08701 Quick Delvery. Satistaction
Guaranised

LEGETIMATE, Mane Money From Other Peoples Business
Cards 5200 McCoys, 4035 Oceanside Bivd, B-27,
Oceanside, CA 32057

DARUG RAID SEIZURES: Buy Dirt Cheap! Cars, houses,
boats, computers: Seizures. Box 51488-A, Ontario, CA §1761

THE JAPANESE ARE crary aboul used Armerican sans,
Make huge profits sasy salling tharm wsed jeans. Mo fransis-
tlign neaded Start up Guide $12 95 Jeans Box 9074, Wichita
Falis, TX T6308-5074

THIS |S A SCREENED ADY
LET Youst Adverisament Achiene The Same Etfect! For An
Additional $50.00 Per Advertisement You Can Order Our
Screening Process. Same Price Appéles To All Advertise-
menis Mo Matter What Size. Small Or Large. For Mom
Infgrmation Call POPULAR MECHANICE CLASSIFIED—
1-212-848-316T.

e i e e
SELF-Publishing - Over 1,000% Profit. Free Details on

regroduction rights. Write: PRS. 2866 Diemond Strest. San
Francisco, CA S4131

SURVIVAL Seit-Detense Mews, 5200 Witfetres, 51578
Pond 51, South Bend, Indiana 46637

$50,000 90 days Guarinieed working at home Fres
detmils: LSASE JAM Marketing, P.O. Box 13821, Degl.
PMMO, Savannah, GA 31416

STAY noms and MAKE up 1o $10,000 a month VERY
EASY! For mare snfo. sand $5.00 and SASE 1o: DRI S1ar Ine.,
PO, Box 08244, Mibwaukes, W1 53208-0044

IMMEDMATE INCOME 15 Amaring Crime Prowesion Fe-
ports. Complede Details With Marketing Program, MNow
5995 Salisfaction Ouarantes. Tracer Marketing, 14725
Dakiey Court, Harvey, [llinods 50426

LOANS BY MAILL

MOMEY Froblems? Free Book describes Loans, Cash,
Government Granis, other benafits, availabla 1o individuals.
Associates-AX, Box 5008, Baldwin, Mew York 11510-8008

BOAROW 5100 - 5100000 Fast! Confidantiall Glendale,
Box 260279, Plano, TX 75026 - 1-800-444.-5509

MEED-A-Loan $500-5100,000,00 Bad Credd Mo Problm
1-800-441-3012

MEED MOMEY?T Borrow 3500 1o milliong quickly, Busi-
neas-Personal. Everyone eligible. Request free application.
JOF, Bon 430, Bolwina, OH 45306, (513) 368-Z396

SIGMATURE Loans Mumt Have Checking Account &
Stoady Job. 1-800-2445-0680

BORAOW 5300-5100,000 By Mail'! Froe Details! Write:
TAX, Box 1058, Clearwmier, FL 34617

BORROW $500-540,000! " Overnight” on Signature. Keep
indatinitely! Action, Bax 5490-A, Deaamand Bar, CA 91765

FEDERAL LOANS for small business mow svailabia 1-
(BOGYTT7-6342 fowr free details

FREE Money!!! 525000000 Monthly from Govermment
and Private Foundalions. We helped secuns S400,000 last
manth! Frea : Grants, POB 1606-PME, Ozark, AL
35380 (205) TT4-090. Ext PMT

LOAMS BY MAIL. Free Application! Quetzal Co , Box 537,
Walls Walla, WA 59362

EARN Money. Sell your wleas. Repon talls how, $3.00
Bandy Stevens Company, 6520 A N W, 28th Bt., Margate, FL
I3063

MAKE MONEY SELLING PHOTOOQRAPHS. Booklet Ex-
plairs. Serd 52 40, D8 Callen Enterpersas, 1808 Baywood O,
#1085, Corona. CA 91718

COLLEGE DEGREES. High Schood Diplomas. Authentic
looking novefty. Froe Catalog Dept. PM-138, Malionai
Cariticate, 126 13th 51.. Brooklyn, NY 11215 [718) Té8-8803
[24 Hours] FAX T18-065-3400

S200-8500 WEENWLY, assembly-clencal
151700 Wilmet, Tucson, AZ 85T 2

MALORDER expert shows way (o fmancial indepen-
dence. FREE information: Midwest Publshing, Sufle PMeS,
§18 East Main Bireat, Gas City, Induna 48533-1534

MILLIDHAIRE Mailorder Expert Aeveals Moneymaking
Sscrets. Fres, eaciling hour cassette: Mel Powers, Mo
Hollywood, California 31608

MNEED HELP Figuring the Cost of your Adveriisamesnt??

Call us a1 212-648-3167 or send us & FAX (212-586-5562] mnd
wa'll FAX Back with a Price Quota.

HOmeworh.

BEEKEEMING EQUIPMENT Free Calalog. Bes Farm,
FAoute 1 Depl. 7T, Moravian Falls, NC 38654

GROW Hakr 4 Montha, New Discovery! Box 121 3G, Makati
1288, Philipphnes

CONFIDENTIAL Mail Receiing. Forwarnding Wordidwide,
MailFost, 2421-M Prail, Chicago, Minois B0B45. (312} TE4-
0a.

FREE! REMAILERS LIST. AGENTS NEEDED. FS, Box
29656, San Anlonio, TX TEZ2G
WANTED MISCELLANEOUS

BUYING Tungsten Carbide, Moly, Tantalum, Gokd, Silver,
Pratimsm 1-800-321-6814,

AUTOMOBILE Literature Wanied 1900-1875. | buy suto-
mabile sales brochunes, manuals. atc. Wanler Millar, 6710
Brooklawn, Syracuse, NY 13211, 3154328282

NEW WASHABLE ADHESIVE LINT ROLLERE AS BEEN
ON TV. Excailen| for Picking ug [ind, pat halr, dendagdl, stc
After e st rinse off, |deal for Chindtmas Gites. Send $10.00
plus £2.00 5'H to. Mack Pragucts, Inc, PO Box 65, Hilksids
N 0TS

|Cominued on rext page)



FINANCLAL

OVERDUE BILLS? Bad credil's no problem! Licensed
Bonged. Applicatons bo 350,000 Hot inan cormpany. TOAC,
Bapt. PM, Box 26397, Birmingham, AL 35235 or ciall 1-800-
BED-D00T.

PROVEN RESLILTS got out of debit, Secrats revealed, Frea
detnils. ALD Enterprses. PO, Box 18687, Kearns, UT 84118

FREE Call B.25% VISA Lowest Rate in Country 800-295-
VISA

TAKE CHARGE OF YOUR FINANCES. Froo sampis nows-
lsiter—a small invesios finencial guade. Sownd Advice, P.O
Box 21662, Albuduargue, WM BTI54-1862, 1-505-305-867E

GET FREE CASH! Private grants. Foundation glveaways

Loans. Millions available. Sources, Box 5528-4, Diamond
Bar, CA $1785

TRAVEL AND RESORTS
50% CASH DISCOUNT on travel worldwide! Information,
51.00. Bilve Chip ODsstibutor, 2508(0} Togo Stres,
Vicksburg, M5 33780,
SPECIAL SERVICES

INFORMATION, On anything. Ferguson FRessarch
Speciatists, 60-15 Wioodside, Woosside. New York 11377

FIESTA MEXICAMA! Tan New Maxico grean chile recipes.
SAMOBASE Chilepod, 3201 Sierra NE, Albuquerque, MM
arno

CAL-MEX quick fix dishes $5, SASE Box 31248, San
Francisco, GA 84131
WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG Cotage
Brewing, Box 14098-R2, Rochesiar, NY 14514,

HERBE - Yohimbine Pau d'Acro Others Catalog 51.00
(Reundabia) “One slop conter.” Jude Herbs, Box S63PM.
Huntingtan Siatien, NY 11748

HEALTH, VITAMINS

BEER, WINE rmake your own. Free calalog, quality sup-
plies, excellent fast sorvice. Boer & Wine Hobby, 180 Now
Bogton Streel. Woburn, Mass. 01801, 1-800-5823-5423

LEARN THE SECRET 1o saving thousands on your homs
lpan. FREE details. Home Uinique, POB 2408, Poguoson, WA
COMPUTER-Erase bad credit free insiantly, legally. Free
dataits: Gold(PM]), 13850 Ventura, Sharman Oaks, CA 91423

AMNCIENT TADIST HEALTH TECHNIQUE for male sexual
viladity. Send 54.85 to; Soulhwick, P.0O. Box 6357, Crastline,
CA G2325-5957

WINEMAKERS - BEERMAKERS - Fres [Bustrated Catalog
- Fast Senace - Large Selection - VisaMastercand - [B18) 254-
0242 - Kraus, Box 7B50-L, indepandence, Missour 64054,

FREE BEERMAKING BOOK-Catalog. Finesi Equipmenl
Ingredienis. Fast Serace! 1-800-852-8545

“CRENT Secrets 1592-93" Erase Bad Credit Ovemight)
Guarantesd! Senc §12.85: CrecitPax, Box 1882-PM,
Washington, DC 20013-1882

SAVE MOMEY OM APPLIANCE REPAIRS Banefit From
25yrs Experence, Commonly Owveriooked Pepoirs Ex-
plained $985 + £200 P+H W-Tech, PO Box S04,
Harwinton, CT D871

HEARING AIDE - GUARANTEED LOWEST PRICES| No
huge commissions. Horma trial, terms. Al makes. Wa're the
pidest, biggest, besl Cusiom instrument specialists Free
information, 1-800-323- 1212 Lioyds-PMC.

FREE HEARING AID CATALOG- Save "3 by mall! Wiite
c:onms J5E58PM-8 Apache Pluma Dr., Palmdale.

93550

GREENHOUSES
GREEMHOUSES. Aegvwood Fiberglass Kits. Hobby' Com-
marcial sizes. Color  brochure-53.00. - Gothic Arch

Graanniouses, Box 1564-PM. Mobile, AL 36633 105) 432
E;

REQPES, COOKING, ETC.

FREE HEARING AID CATALOG - HUGE SAVINGS By Mait
FREE 30-day Trial. Amazing Technalogy, 531 Main Strost,
Suite 335-ME, El Segunda, CA 80245, Call 1-800-302-0002

BARAY'S BURRAIMOS Unususl, Delicious, 5200 Jef, Box
31735, Daylon, Ohio 45431

HO EGOS, NO MILK, Chocolale Cake Recips. 5200,
Wanda's Kilchan, P.O. Box 38, Valley Centear, Kansas 67147

CIGARS, Tobacco, Pipes, Chew. Free Cadaslog Ene
Tobacco Co., 1828 Euclid, Cleveland, Ohio 44115

e e e e

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Catalogue $2.00. Established 1953 HAGEMOW LAB-
ORATORIES, 1302 Washinglon, MANITOWOC, WISCONSIN
54220

BROWNIES. Scrumptious and Easy. SASE 5100 Ed, 2607
Takood Crest Drive South, Renton, WA 58055

FREE, Homebrewer's catalog. Brewery, 1300 Quincey,
Munnpagolis, MM 55413, S00-347-4042

SECRETS OF WINEMAKING, Free Catalog. Siaters, Box
118, Port Townsand, Washinglon D368

FRUIT LIGUEURS. Twanty easy and inexpénsive recipes.
Guarsntesd! 500 BW Enierprises, 376-1333 Linsoln
Sirest, Bellingham, WA B8226

BREWMASTER REVEALS SECRETS Begnning VIDED,
Free Lilerature. Roger Preecs, P.O. Box 4473, Chico, CA
85928

FREE CATALOG! GREAT PRICES| FAST SEAWICE!
SEBASTIAN BREWERS SUPPLY, 770 &1 AVE., VERO
BEACH, FL J2967. 1-407-588-6563.

MEED HELF Figuring the Cost of your Adverlisamant? 7
Call us st 212-845-3 187 or senc ws § FAK (212-588-55583 and
w1 FAX Back with a Price Quoie

SCRAUMPTIOUS DESSERTS! 15 celicious fecpas. $5 00,
Matthew Ellision, 302 South Streat, Clarson. PA 16214

SINFULLY DELICIOUS four layar desser. §3 SASE (o
SAW Publications, P.0. Box 488858, Atlanta. GA 30345

SCAUMPTIDUS, deficious GROUND TURKEY RAecipes

§585. PD. Box 163, Caire. Georgia 31728

PROTECT YOUR FAMILY! Burglar Alarms-8dcst Linder
520,00, Great Gifts Undimited, 15072 E_ Messisaippi Ave., Dept
56. Aurora, CO 80012

AUTOMATIC Gates, swing and cantiloversd, fully wired
and assembled, sasy instaliation, free brochume, national
compary. 1-800-325-GATE. Access Technology

AOVERTIEEMEMT

WORTH \\/RITING FOR

588 WINDOW AND PATID DOOR FACTBOOK
Full-color brochure provides information on cus-
tom combinations, planning a project, choosing 2
contractor, and much mare from Andarsen Win-
dows, Inc. Fraa

589 FILTRETE

3M Filtresa ™ High Efficiency Clean Air Filters remove
7% of dust, pollen and mokd that clrculates in your
home. They clean the air 20 times more effactively
than ardinary furnace/AC filters, Brochure $1.00,
590 GUTTER ALTERNATIVE

Rainhandier - Patented maintenance - free altarna-
tive to guitters, used on thousands of homas world-
wide. Converts roof runoff back to rain and dis-
perses it gently in a swath 3 feet wide around the
home. No clogging, no cleaning, no trenching,
ever. Virtually invisible. Rugged aluminum, 25
years warranty. Frea information

591 TWO BATTERIES IN ONE

Champion SWITCH™ 1100 car battery has a built-
in “'spare" so you never hava to worry about get-
ting caught with a dead battery—you can always
count on powerful back-up starting power when
you need it. Brochurs has details. Free

592 HOW TO SAVE ENERGY

"How To Save Energy'' is & new lips sheet offerad
by 3M, explaining how the 3M Window Insulator
Kit and other products stop air infiltration. §1.00
593 MANNINGTON VINYL FLOORING

Mannington Gold™ is beautiful, tough and dura-
bile. It's the anly floor with No Questions Asked™

Guarantee. Color brochure shows product ling and |

explains warranty. $1.50
594 NEW UNDERWATER CAMERA

Motormarine MX-10 camera. The MX-10 is watar-
prootf to 30 meters (89 ft.) and features a 32mm
wide angle lens, motorized film advance and re-
wind, and built-in flash with a revolutionary infra-
red signaling sysiam 1o synchronize the accassory
¥5-40 flash and camera shutter. Free brochure

5§95 SMART LEVEL

Smart Level reads ALL angies=—not just lavel and
plumb—making jobs that involve stairs, reofs and
drainage simpler. Digital display provides decimal-
point precision and can be recalibrated to factory-
parfect acouracy with the touch aof a button. Color
brochure describes this versatile, professional lay-
el. Free

| Box 1716, Sandusky, Ohio 44871-1718
I Pleaze s2e that | recese the items checsed below

596 A BETTER WAY TO BUILD A FLODR

The Sitent Floor® system from Trus Joist MacMil-
lan is & beautitul alternative to bumpy, squaaky
floors. Brochure explains how the Silent Floor®
syslem (5 engineered and guaranteed to stay flat,
solid and quiet for the life of your home. Free

597 GLOCK INC.

Hailed by police and sport shooters alike, find out
why the remarkable Glock pistols are setting new
standards for handgun simplicity. retiability. cost
affectiveness, and safety. Send for the Glock semi-
automatic, safe-action pistals and accessories cat-
alog and also receive ' The Basic Rules of Firearm
Safety"" booklet. Free

|
Note: Popular Mechanics processes your requests for the above information and lorwards these inguiries (o the orga-

|
Sea & Sea Introduces the new modsrataly-priced IruzﬂlnnrmumIhnﬂlr.El:hmpmmuulmnrhldlmﬁy.fwmrﬂlhnniumhnuuhhlﬂdm_l

|
|
:% i RN Hi Total money for priced items § :
i.D 581 lg m Service Charge § 1.00 I
: Total maney enclosed § :
| Toad itame requested |
| taeme (Pase Pram) I
| |
le'l‘ls |
!Tuwn Saze Tip Code |
|
|
|

|Please send cash, check ar maney ordar made out 1o POPULAR MECHANICS. Mo stamps. please|




PREVIEW

COMING NEXT MONTH
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Detroit '93
Motown comes on strong with slicker
styling and hotter engines. Our special ‘93
new car section includes all the new models,
technical changes and drive reports. Plus, a
giant parts and accessories guide helps you
make your present car run and look better.

Fly For Life

Spend 24 hours aboard the Life Flight
paramedic helicopter and witness the drama
of saving lives in this flying hospital.

Amphibious RV

Camp on land or water in this luxurious,
one-of-a-kind, $100,000 boat camper.

Cut In Stone

Hammer drills bore through concrete

and cinderblock. Our field test of a dozen
popular models compares power, noise level,
user-friendliness, construction and value.

Roll 'Em

You'll get professional-looking videos with
the latest 8Bmm camcorders. We compare the
leading models for performance and value.

Old Car Restoration

Our car restoration series moves right
along by showing you how to install the
engine and transmission, and overhaul the
suspension and chassis.
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“Coli at the carwash and
someone accidentally locks the kegs inside

my (utlass Supreme. Oldsmobile was there for me.

L
S0l could be there for him...
(TEBERIN oo vt o o Ao, et et oo
Roadside Assistance. Its the Edge on the
Guaranteed Satisfaction, _ e YO Nen

Courtesy Transportation. For same-da

Bumper-to-Bumper Plus. Cur rio-dadi s Bvary part, excluding tires, up to thi
rs or 36,000 mile: rrmation, call 1-800-524-EDGE.

=







I

=

..‘.‘h'::w Probe U'I'.'

FORD...
AMERICA
MOST POPULAR
PERFORMANCE
CARS.

Whether a stretch of curvy road is
looked at as an obstacle or an oppor-

tunity depends on the kind of person
vou are and the kind of car you drive.
For those who yearn for the challenge
of twisting blacktop, Ford Division
builds a complete line of performance
cars, each as uniquely individual as the
people who drive them. When we say
our performance line is well-rounded,
we're not just talking about the styling.
'here’s the classic V-8 muscle of the
Mustang GT. A supercharged
expression of personal luxury in the
Thunderbird SC. A four-door sedan
that is anything but sedate in
the super-high-output
Faurus SHO, now
available with auto-
matic transmission.

- A Escort GT is the
_’J A\ most affordable
way to experience
Ford performance.
And our latest
entry, the all-new
Probe GT, with a
24-valve V-6,
is @ modern
interpretation of
the pure sports coupe. Those
who answer the call of the open road
should ask anyone who's driven a Ford
lately about performance. They'll tell
you where vou can find the perfect
balance of power and control.

HAVE YOU DRIVEN
A FORD LATELY?
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=~ NEW WORLD-

CLASS 93 CARS

Benchmark Quality
‘ And Ferfnrmﬂnl:e
Give You More
Reasons Than Ever
To Buy American

SAVE "v"'S'im ey

Latest Medical Technolo

And Precision Teamwork e
Critical To The Life Flight
Chopper’s Success

THE G BOAT. _ &
aten '“u_xury

amper On.Land
_EASYWAY TO A | 8mm CAMCORDER -
GREAT-LOOKING YARD COMPARISON TEST

‘ Our Outdoor Equipment e Pick The Best Of

H Guide Shows You What The New, Smaller.
You Need Feature-Packed -Models

OB&638



