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1917: Ford enters
the truck business

1919 model trucks
are powered by Ford
20-horse Four,

1924 one-ton model
~ retails for 5490
FO.B. Detroit.

1826 redesignad
Model T weighs in

at 1,745 Ibs.

1929 Ford “A sels
truck sales record
good for 19 years.

1933: Famad Ford V-8
engine boosts truck
power to 75 HP

70 Years of

i 1937 pickup has a
3 split windshield,
%470 price 1ag

1940 pickup lines
reflect styling of
the Ford car.

1942 pickup year
ends in February,
casualty of WWIIL

1846 pickups look
like the: pre-war
madels they are.

1948 fealures square
fenders, new cab,
spare fire under bed

! 1951 has choice of
95-horsepower Six,
100-harsa V-B.

Fora 23" color “70 Years™ poster, send $2.00 with your narne and address ton 70 Years™ PAO. Box 10021, Toledo, OH 43069




1853 starts modem : !H?has all-new
era; first all-new ; ) design plus strong
trucks since WWIL. new componenis,

SRR 1956 mode! features i

. 1973 ali-new again,
]l. huge windshield and with full-depth
. rear window.

double-wall box.

1857: New design with
Styleside box changes
pickups forever.

1975 marks first
full year for Ford
SuperCab pickups.

1961 shows new 1880 launchas the
integrated styling, B — .. first new trucks
¢ of the "B0s.

longer wheelbases,

1963 continues Ford 1986; Best-selling
choice of Flareside 3 = pickup 9yearsina
or Styleside body. row—tough Ford!

1965 debuts tough,
smooth Twin-|-Beam
front suspension.

And now...

PLEASE TURN PAGE



~.announcing the new
1987 Ford pickup.
The new shape of tough:

Now, 70 years of Ford truck toughness packed
into one terrific new pickup! New aerodynamic design.
New fuel-injected power standard. New rear antilock brakes.
For ‘87 America’s best-selling pickup* gets even better!

—

Rear antilock

brakes standard.
Now, a major advance in
braking control! All big
'87 Ford pickups feature
new rear antilock brakes
—designed to help you
make straight, smooth
stops when traveling in

2-wheel drive. Only Ford
has them. Standard!
These ae amic Fords
not only Jook new. They
change the way pickups
stop, go, ride and drive.

six years running.
Based on an average
of owner-reported
problems in the first
three months of ser-
vice of ‘86 models,
and in a six-month
period on '81-'85
models designed
and built in North
America. At Ford,
“Quality is Job 1.

Multiport

fuel wﬂﬁmn.
New electronic injectors
beef up Fords 4.9L Six
with 20% more horse-
power—standard! V-85
range from the most
powerful small V-8B, the
fuel-injected 5.0L...
to the biggest gas and
diesel engines in any
pickup. You get up to
245 horsepower to
move payloads big as
5450 Ibs. Or to tow over
twice that much**

adjustable
o
Ford front suspensions
have been redesigned
for truer tracking, longer
tire life. They're also
now fully adjustable.
And for '87 new gas-
pressurized shocks con-
tribute to a ride thats
smooth on the road yet
firm in rough going. Try
the ride of a full-size
Ford—Americas best-
selling pickup for nine
straight years.*

W,

Luxurious cab
interiors.

Inside, you enjoy a new
level of cornfort and
luxury. Behind the sporty
A-frame wheel is full
instrumentation backed
by a dozen labeled indica-
tor lights — all standard.
Only Ford offers Regular,
SuperCab and Crew Cab.

Lifetime
Service Guarantee.
Participating Ford Dealers
stand behind their
customer paid work, in
writing, with a free
Lifetime Service Guar-
antee for as longd as
you own your Ford
car or light truck.
Ask to see this
guarantee when you
visit your participat-
ing Ford Dealer.
Buckle up—
We Can save

*Based on |alest available
manulaciurers reporied
retad delvenes.

“*When properly equipped and
with a fifth wheel.
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Out here's where vou find Redwood snuff. Made exclusively fromPark Fire
tobacco, for a moist, rich taste. With freshness and flavor === e— :
orotected in a plastic can. So the next time vou're out
winting that ten pointer; make it Redwood and vou.

Redwood. A rich,dark fire tobacco for less.
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HOME ELECTRONIC ENTERTAINMENT
73 Cover

Today's electronics
gear must handle

an ever-widening
assortment of
entertainment sources.
Home Hi-Fi

Digital audio CDs
demand even higher
fidelity from the rest

of the hi-fi chain.
Home Video

TV tech has entered a renaissance as innovation

and improvement proceed at an unprecedented rate.
Win A Stereo System

Enter our new contest and you could win a
state-of-the-art Sansui stereo system worth $4000.
System Maintenance

The right accessories can keep your home electronic
equipment out of the repair shop.
AUTOMOBILES

55 The Great American Chase
PM takes to the road in a vintage-car rally.
58 Wonder Wagons
We test eight new high-tech station wagons.
120 PM Long-Term Car Tests
Here’s pur report on Oids Delta 88, Ford Taurus LX,
Mazda B2000, Subaru 3-Door Turbo, Jeep Comanche.
129 Wundercars
We test-drive the 4-wheel-drive Porsche 959
and the new 32-valve 9285 4.
HOME AND SHOP
66 Teaching Toys
Our six easy-to-make toys will amuse and educate,
Cutterhead Closeup
Here's how to mill your own molding—and much
more—using a molding cutterhead.

78

98

n

Use our guide to install trimwork.

MILITARY

51 Bivouac 2000
Our future Army will rely on the latest in outdoor
technologies to fight harder, longer and more safely.
COMPUTERS
63 Fantastic Voyage
Revolutionary technology being developed for fighter
pilots may help doctors travel inside a patient’s body.
TECHNOLOGY
125 PM Technology Update
Read about the latest in space, engineering,
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r'na line comes at a crucial point in the movie “Fantastic Voyage." An out-of-
control virus is running rampant in the patient's body. Evervthing elze has
been tried. “Well, there's only one thing left to do,” sayvs Edmund O°Brien, the

| chief medical officer; 1o Racquel Welch. “We'll ha‘re to miniaturize a nuclear
submarine and crew and inject it into the puy's I‘.'IUll}’ Onece you're in his
bloodstream, vou'll have to destroy this deadly caneer.” | almost got the feeling

| that I was in a similar science fiction
maovie several months ago as Dr. Thomas

A, Furness spoke in our conference
room. Dr. Furness is chief of the Visual
Display Systems Branch of the Air Force
Aerospace Medical Research Laboratory
at Wright-Patterzon Air Force Base in
Ohio—and the author of the article in this
izsue called (what else?) Fautastic Voy-
age (page 63). Dr. Furness and his staff
briefed us about the work going on in the
field of computer-generated virtual
worlds—worlds that don’t exist in reali-
ty, only inside a computer and on a Star
Wars-looking face mask worn by the person using the system. It's an incredible
story that takes you into the next century, and from a medical operating room
of the future to the cockpit of the Air Force's developing Advanced Tactical
Fighter. I think you'll agree, after reading the article, that the future holds
some unbelievable stuff for all of us. . . . A lol more down to Earth is West
Coast Editor Steve Parker’s account of his eross-country adventure in a "36
Ford as part of The Great American Race (page 55). What? You haven't heard
of The Great American Race? It's a cross-country jaunt from Los Angeles o
New York, in a car, Big deal, right? Lots of people have driven from L. A, to
N.Y.C. The catch here iz that no car can be wewer than a 1936 model. Kind of
makes things interesting for participantz and spectators alike. Our entry, The
Spivit  Of Wilkes-Barre,
didn't win. But we did fin-
ish, and that's what counts
when you're pushing a 50-
yvear-old automobile across
3000 miles of the U.5.A,
.And  even further
down to Earth, Outdoors
Editor Tim Cole, Graphics
Director Bryan Canniff and
photographer Brian Wolfe
went camping with the
.5, Army. No, none of
them re-upped. But spend-
ing the two days in the field
with the Rangers at Fort
| Benning, Georgia, did give
us some insight into the newest technology that has completely changed the
equipment used by, and the face of, today's modern Army (page 51), even
compared to the field gear used just 15 yvears agoin Vietnam. . . . Reading the
Teaching Toys article (page 66) reminded me that you'll be reading this right
around the vear-end holiday season. So I'm going to take this opportunity to

wish you a very joyous holiday season E

and hope you have a fabulous 1987,
(Mdham

Dr. Thomas A. Furness: Probing the
outer limits of computer environments.

Lean fighting machine: Blackhmnir chopper, Rangers.
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“GET A FRESH START
WITH FIVE BUCKS
IN YOUR POCKETY”

—Test Pilot Chuck Yeager

Any Delco Battery’s a good deal to start with. And getting five bucks back makes
it even better.

Buy a maintenance-free Delco Battery between November 2, 1986, and January 3,
1987, and get a $5 rebate. This offer’s good on Dura Power 72, 60, 50 and 40 batteries,
as well as Freedom 60, 50 and 40, and all Voyager batteries.

Just see your AC-Delco retailer and pick up a rebate coupon for details. If you
can't find him, just give me a call at 1-800-AC-DELCO.

Requests must be received by January 16, 1987, Offer void where prohibited.

Stay aheadof tro
with- AC-Delco.~

GM 3 ~
Delco \--..._
.

GENERAL MOTORS COBPORATION




Letters

e e, ik

lagree that the GMC Jim-
my is the best utility vehi-
| cle on the market at first
glance (PM Comparisen
Test: Off-Road Warriors,
page T4, Sept. '86). But I
gave up on GMC and bought
a Broneo II this spring. I'm
getting 5 more mpg when
towing a boat and the Ford is
perfect for off-roading to
out-of-the-way lakes. After
10,000  troublefree  miles,
this is one former GM truck
fan who concludes the Bron-
eo IT is better than the Jim-
my. When [ had my "85 Jim-
my, it went to the shop twice
for engine work and three
times for transmission trou-

Owmers of Ford's Bronco I give it a higher rating than PM did.

ble, and needed a complete
overhaul after only 28,000
miles. The problems never
ended. JAMES W. DeLOZIER

CLERMONT, FL

You should recheck your off-
road test data and see if you
rated the Broneo 11 fairly. 1
recently bought a Broneo 11
after extensive comparison
ghopping. The Bronco is
much more comfortable than
the GMC/Chevy twins or the
Japanese imports. And 1
can't agree with your com-
ments about “lackadaisical”
acceleration with the 2.9-5-
ter V6. EVAN HUME
LAWRENCEVILLE, NI

Lots of letters

I have a slight correction
about the letter designations
TBF and TEM mentioned in
the letter from Richard C.
Reed, LCDR USNR (Ret.},
in September's Letters eol-
umn (page 6). The TBEM was
built by General Motors, not
Martin. I should know since
I was an engineer on the
project and saw the first
TBM take off on its trial
flight. FAUL BADER

MONTOURSVILLE, PA

As a sidepoint of interest,
the General Motors TBMs

| carried three Browning .50

caliber machine guns, plus a
.30 caliber machine gun in
the stinger. Most of these
guns that 1 worked with
were made by Singer Sew-
ing Machine Co.

AC. WILSON

OTTAWA, 1L

We also have to thank the
other fliers, engineers and
gircrewmen  who sel w8
straight on TBM and shared
their knowledge and first-
hand experience about how
American industry met the
challenge of WWIL.

A toast to PM
Our Sunbeam Radiant Model
T-35 Toaster has been in op-
eration since 1960. One
morning, when we couldn't
get it to accept a slice of
bread, my wife said it was
time for a new one. But that
very night while reading
your May issue, | was star-
tled to see the item “Testy
Toaster" (Appliance Clinic,
page 26). You know the rest.
RICHARD D. COWHER
SANDY RIDGE, PA

My Sears washer had the
same symptoms as the one in
your “Buzzing Washer"” item
(Appliance Clinic, page 32,
Feb. '86). Even though the
madel number of mine is dif-
ferent, the cure was the
same. For less money than a
service call, [ now have a
washer that runs and sounds
like & brand-new machine.
MARK E. BREIDENTHALL
WARMINSTER, PA

I want to thank Norman
Becker for the September
eolumn on  water-heater
safety (Homeowner's Clinic,
page 27). After reading the
article, I went to check on
my pressure-relief valve and
discovered that the water
heater (installed in 1981) had
no pressure-reliefl valve at
all! I've never had any par-
ticular interest in plumbing,
and never paid much atten-
tion to the water heater until
I read your article.
Needless to say, | called
the plumber right away to
install the proper valve.
again. You may
well have saved me from ex-
pensive damage or even
WOrBe. DAN BLACKBURN
DALLAS, TX

Sawdust in VCR?
You said that a commercially

bazed on PM kitchen cart plans,

available cleaning cartridge
is all you need if your VCR i=
the front-loading type (VCR
Tuneup, page 140, Aug. "85).
A friend in the business says
the highly abrasive cloth ina
cleaning  cartridge  will
abrade the heads and short-
en the life of my VCR.
Would it be better to remove
the top of my VCR and do
the cleaning by hand?

Also, I've enclosed a photo
of a butcher block table [
made based on your kitchen
cart (7 Expert Ways To
Make Butcher Block, page
76, Sept. '84). It was my first
experience with this type of
woodworking and, thanks to
your plans, the result is ter-
rific. LARRY NADZAN

WARRINGTON, PA

A commercial cleaning car-
tridge—wel or dry—is the
maost effective way to elean
the heads of o front-loading
VCR. But dom't use it too
aften. Don't even wuse il fol-
lowing anyone's recom-
mended maintenance sched-
wle: Uge it only when pictire
quality has deteriorated.

Counterpoint

Thanks for the article The
Toys Of Summer (page 60,
Aug. "86). You may have en-
couraged the ruination of
more once-beautiful, quiet,
clean, little beaches with the
roar, stink and oil slick of
these monsters. They are to
the lakes what ATVs are to
the woods. FRANK WALL

DOWNERS GROVE, IL

PM starts cars

Thank you for the informa-
tion about porous Niszan
Sentra distributor caps in
the July Cor Clinic ("B
marks the spot,” page 40).
Our major symptom was a
little different: If we started
a rold engine, and our first
trip was short (% to 1 mile),
the car would not restart.
The dealer tried to diagnose
and solve the problem three
times, but never had any
guccess—not  until  we
brought in the pages of Car
Clinic with the information
about replacing those dis-
tributor caps. Thanks again!
AMY AND DENNIS DAVIS
ANAHEIM, CA
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An almost unbelievable offer—
but there is a reason!

The XL-29 Watch:
Why would we

“sell” it for

only $12.95?*;

*But read the ad for an even more
astonishing deal!

We are one of the largest national mail-
order houses. You have seen our ads for
quality watches, optics, lamps, and elec-
tronic equipment on TV and in this and
maost other national newspapers and mag-
azines. In order to make our operation
ever more efficient, we need to increase
our customer file by at least 25000 new
names per month. The best way to do that
is to make an almost irresistible offer of
guality merchandise—or, as the Godfather
put it, “an offer you can't refuse”

The XI-29 Watch

Because of our large buying power and
agents all over the world, we have un-
limited access to merchandise. And after
scouring all sources we decided that the
X1-29 Wafch would be such an irresistible
offer, especially if we could “sell” it at a
give-away price, The XL-29 is a brand-new
advanced model. It has never been fea-
tured before. But the predecessor maodel
(XL-27, with lesser features) was listed in-
our last catalog at $39.95. At our :'{Eeda.'l—
offer list-buildi rice of $12 95,

29 must be considered a “steal”.

The XL-29 is a watch that does
everything.

B [t has seven time/date functions: hours,
minutes, seconds, month, date, day,

year.

W Daily and weekly alarm (want to get
waked up wee a}rsalﬁ.m and not at
all on weekends? The XL-29 does it.)

B Choose from seven different melodies
to wake you!

B Hourly time si that you can turn
off, J{ﬂu uﬁslﬂ mn}éﬂe&ul wary to
schedule ﬁ'our day.

M 12 or 24 hour modes, and a.m. or
p-m. selection.

B Alarm test capability.

B Full chronograph with lap timer func-
tion and st and 2nd place winners,

B Full-function calculator performs all
“standard” operations. But it also has
4-key memory, performs chain calcu-
lations and computations with con-
stants and ETS,

The watch, in its black com case, is

very sharp looking, featherlight, and

ultra-thin.
The X1-29 is made to the highest qual-
standards and each watch is individu-

i
y inspected for flawless performance in

is powered by a
¥ tiny mercury cell.
it will last for at least

18 months then you
can replace it yourself.
The XL-29 is the most
comprehensive timepiece:

it does “rverything.”

all ﬁ:rrmma We warrant these watches for
quality, material, and workmanship for
one full year (battery is eacepted — you can
easily change it yourself, after 18 months
OF 50).

Here is the deal.
Take advantage of it!

The XL-29 Watch, made to sell for $39.95,
cannot be bought in stores. It's available
only through us. And with this special of-
fer, you may order this outstanding watch
for just $12.95.

Because this is a list-building promotion,
we must limit this offer to a maximum of
three (3) watches per household. You may,
however, request up fo six (6) walches maxi-
mrwem, i you mail your order within 30 days of
the cation of this ad. (No exceptions,
please!) If you do buy six (6) XL-29
waiches, you only pay for five (5) — the
sixth one is with our liments, abso-
lutely FREE! With this offer, only mail
orders, accompanied by check or
order (no chargecards, no phone orders!
can be accepted.

Take advantage of this incredible buy—

this totally un ented offer—while it
is availab te your name and address
ona sheet of per. and also write “Code
Broz." Tell us E@-v many watches you want

and include your check or money order.
Add $2.95 postage/insurance for the first
watch and $5.90 for two to six watches,
Add sales tax for California delivery.
Mail to:
liaverhills
List Building Division, Dept. X1-29

131 Townsend Street
San Francisco, CA 94107
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here's  really  nothing

wrong with a 1987 56051
2 zeater, mind yvou. It's just
that mv hearl has always
been et on the classic body:
A 6T 25081 would do just
nicely, But now, with the
word out—and a photo—of a
new 88 or 89 5L, the 67 will
probably take a jump In
price. And, with the "87 5L
about to become a “elassie,”
there'll probably be a rush
for them, too. It happens
every time a new-generation
sL nears
course, there's something to
be zaid for a thoroughly mad-
ern Mercedes, especially this
aern  wedge with all the

record-low drag coefficlent of 0.28.

Full-speed ahead for late ‘BOs production is an all-new 5605L.

production. O

works. Among the works, if
it works, will be something
an SL has never had: a roll
bar, one that pops up into
position only when sensors
in the chassis tell it that
_'l.'nl.]'1‘r about to roll over. If
yvou don't lose your head over
that feature, there'll be more
to dazzle vou: a ride-height
control system to hunker
down the car at speed; 4ma-
tic system for controlling
wheel slip under braking and
acceleration: H.6-liter VA&, of
course, with your commands
transmitted to it by & nonme-
chanical linkage, known as
“fly-by-wire” to jet pilots.

| Maybe modern ain't so had.

New BMW V12 7-Series

It's really not a first. BMW
made a 12-evlinder engine in
the 30s. The big motor took
the Ju 52 almost to 100 mph.
The Ju 52 was the famous
Junkers trimotor—a. freight
airplane that earried 3 met-
ric tons with its huge, 685-hp
BEMW powerplants.

In cars, BMW has never
anything larger than
eight cylinders, and there
were very few of them. With
its current line, BMW iz
known as the G-evlinder car

/ _1 company—ill models have

ngrines with the same num-
ber of eylinders, but with
different displacements,

But in another year or so,
the new T-Bertez body (avail-

| 1988 BMW 7501 with new V12

will be much faster, more ex-
pensive than the current 7351,

next year) will pack a V12
The flagship model, to be
designated the TH0i, will be
considerably more expen-
sive than the current T35,
which i now $46.675 in its
LT trim.

Other 1987 prices at the
top of the BMW line are
42 475 for the base 7351 and
46,965 for the 635051, The
FSeries cars now start at

able here around March of | $21,475, for the 325e.

It's [suzu's “mavbe” model.
This pretty targa top, if it's
ever produced, will be little
lsuzu's way of one-upping
Goliath Toyota’s MRZ, The
mid-engine, 2-seater Mister
Two tested the waters and
found them roiling with cus
tomers for well-executed, af

Little Isuzu’s Mister Two

Buzu COA-2 is mid-engine test bed with intercooled, dohc turbo.

fordably priced, real sports
cars, not  make-believe
sporfy cars, The lsuzu COA-
22 edge is the way it puts
power to the pavement:
threugh all four wheels. And
a l6-valve intercoocled turbo
makes sure there's plenty of
oomph to go around,

GM goes soft
The battle on the Hm‘u]u':in
front between Ford and GM
will heat up with the intro-
duction of a new Cpel to
be called Omega. There's
not & hard edge to be found
on thiz sedan, which claims
an aerodynamic tour de
foree: (0L28 (g, a record low

for a car of this clazs. De
signed with flush-Htting =ide
glass and assuming a shape
that evalved from months of
testing, the
{ Imvl.:;t E0es Up .-q::u'n.d Foril
of Furope's super-smooth
Seorpio. Top power, in the
Omega 3000, will be 177 hp
from a 3-liter Six, ™

wind-tunnel
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We'll pay you to take
the most exciting classes anywhere.

You'll learn electronics, avionics, aircraft
maintenance, health care sciences, man-
agement or logistics—the Air Force will
train you in one of more than 200 technical
specialties America needs today.

You'll get hands-on experience with the
latest equipment, and we'll pay 75% of your
twition for off-duty college courses, to get
vou even further.

Whatever vour goals, the Air Force will
equip you with the skills to get where vou
want to be.

If you're looking seriously into your
future, Aim High to a future in the Air Force.
Visit vour Air Force recruiter today or call
toll-free 1-800-423-USAF
(in California
1-800-232-USAF). s
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bring up the rear.

Who said never look back? It's where
you'll find some of the Civic 4-Door Sedan’s
best features.

The trunk, for example. Pop it open
with a remote release. Then fill er up.
Groceries for a week or luggage for a week’s
vacation are an easy fit.

You'll also be happy to know that our
backseat doesn't take a backseat. There’s
plenty of room for adults. Honest.

If your passengers happen to be justa
bit younger, you'll find special child safety

ﬁm.ﬂ.rnrnun Hesdls Meonr Can, D

features the next best thing to eyes in the
back of your head.

Of course, we haven't put everything
worth mentioning behind you.The steering
wheel is adjustable. The instrument panel is
neat. Logical. The view forward is great.

And with a peppy 1.5 liter 12-valve
engine, the Civic Sedan is fun to drive. Now
that gives you something to look forward to.

¥|ONID(A
Civic4-Door Sedan







BY STEVE TOTH

Apphance

Soapy Film On Dishes

VALVE COILS

have a Kitchenaid dish-
washer, model No, KDS-
18, serial No. 221335831, Af-
ter a complete wash, rinse
and dry eycle, the glasses and

| the dishes below them appear

with a soapy film. I've tried
cutting down the soap, but
thiz hasn't helped. Also, the
soap dispenser is partially full
at the end of the cycle. By
opening the washer door fre-

| guently during a wash or

rinse cyele, | noticed the
spray arms hardly rotating,
although water is spouting
from them. Sometimes they
move slightly in a clockwize
direction. Both dispensers ro-
tate freely by hand. 1 assume
the arms spin by water pres-
sure from the pump, No lack
of pressure is noticeable when
the pump is removing water |
from the washer.

ILL. KLEBENOV

ENOXVILLE, TN

Soncieels as if yow're not gef-
thng enowgh water info the
wash tuh, There could be tino
reasons for this. [t may be
diee fo either a elogged inled

| fill valve strainer or a water

Jill valve that iz operating
erraticall yp—sometimes it

| fills the washer and other

times it doesnt because of a
ficrel soferotd cotl on the valve.
A low water level would

affect water ponp pressure, |

preventing the 4-way hydro
sweep from twrning at the
right speed awd, in twrn, af-
Sfeeting wash quality.

To check for a clogged inlet
Sfill valve strainer, dizconneet
the power to the machine and
shut off its water supply. Re-
move the machine's lower

WATER FILL VALVE

Sront service panel. Onee the
panel is removed, you'll see
the water fill valve o the fur
left, next bo the drain valve,
Diseanect the wires from ifs
solenoid coils, Remove the
water tnlet piping from the
valve—he sire to place an old
toivel under the machine to
citeh the water that will spill
out. Now remove the rubber

fill line hoze on the other side

of the valve which feeds info
the wash tub,

Remove the bwo wenenting
bracket screws on the plale
that holds the valve bracket to
the frame. Chice the valve is
oil, remove il froon the
mounting bracket, Inside the
valve you'll see the sirainer;
paell it out and clean if care-

Sully with an old toothbrush
| or by rinsing it under a_fou-

cef. Puf the screen back in the
valve body and reinstall if in
the washer.

4

' Worth repairing

My 1966 Mayvtag washer with
suds saver, Model TAGDG, se-
rial No. 324008BH, has begun
leaking when it starts empty-
ing out. A repairman told us
the suds saving unit needed to
be replaced.

When [ went to buy the
new unit, I was asked if I
wanted just itz valve, Given
the washer's age, do vou
think a new valve alone would

If I were repairing the ma-
chine, I would first ask my-
self if there are any other
problems with it: Does the
timer stick? I's it noisy during
the spin cycle? Is the pump
okay? If you haven't had ma-
jor problems with it, then buy
the diverler valve body with
flapper, Maytag part No. 2-
2504 (about §16). If the
mownting bracket and the so-
lenoid are rusted, then buy

solve the problem? Is it even | the entire diverfer valve body,
worth repairing? Hfapper bracket and solenoid,
CURTIS FRANKLIN | Maytag part No. 2-1168
CLEVELAND, OH | (ahout £46),
Mouse blanket

TERMIMALS

An erratically

operating infet fill
valve may be the reason for
low water level in a dishwasher.

Now plug the machine back
in and start it at the begin-

wing of the normal wash cy- |

cfe. Lel the tub fill with water,
Once you hear the water valve
stop filling, open the door ad
check the water height in the
tub. The water showld be up fo
the miter edge of the stainless

steefl strainer beneath the hy- |
| for $14.25 lo pay for repairing

.

dro sweep (abouwt & or ]
iuarts).

Next, you showld close the
door and restart the machine.
Let the dishwasher cyele to
the fourth or fifth wash posi-
tion. Open the door and cfeck
the water height. Now it
should be about halfiey over
the top of the strainer (about 9
quaris).

| 29367,

If it's not, replace the fill |

valve, Kitchenagid pari No.
242005 ($23). The kit ean be
ordered through any antho-
rized Kifchenaid parts dis-
tribaitor in your area,

Is it safe to pateh the heating
wires in an electric blanket?
My blanket is a Montgomery
Ward twin-zize, single control
model, A mouse gnawed
through a wire, but 1 can still
get two ends of the wire to
touch. I wouldnt bother re-
pairing the blanket, but it's
one of a pair and it's only been
used three or four times.
Thank you for your help.
FRANCES LOWRY
ALMONT, CO

Electric blankets are made
according fo  Undereriters
Laboratories standards, with
electrical components sealed
ingide. It is neither safe nor
recommmended that o home re-
patr be made to the blanket or
the control. Repairs should be
made by an authorized ser-
e agency.
Your blanket was made by
the Northern Electric Co. for
Montgomery Ward, If the
blankel is shll under worran-
ty, send it and a letler ex-
plaining what happened to
the company. Include a check

it, if possible. If if's not re-
paivable, the company will
send you a new blanket.
Address  your letter lo
Northern Electric Co., Rus-
sell Dr., Waynesboro, MS
Attn.: Service Dept,
Manager. ™

IF gou have o problen with any
applixnce, send yowr question, along
with the model and serial numbers,
to Appliance Clinic, Popular Me-
chanics, £24 West STtk St., New
York, NY 10019, Sorry, bul letlers
connol be answered individually.
Problems of wide interest will be
discusmed in this colwmn.
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Electronics

BY STEPHEN A. BOOTH

Ynu're probably familiar
with the digital audio
compact dize and the no-
holds-barred musical fidelity
it is capable of delivering
when the original program
material has been recorded
digitally.

Digital recording is an ex-
pensive proposition com-

pared to the analog reel-to-
reel tape decks that have
been in use for the past 30-
odd years. Of the thousands
of recording studios in the
U.3. alone, only a few hun-
dred are now equipped with
digital recorders.

That situation will change
rapidly as the price of digital
technology drops. And then
you can expect to make digi-
tal recordings at home—just
as you can make analog tapes
today on relatively inexpen-
sive cassette decks.

In fact, home digital re-
cording is closer than you
think. As I write this, I'm
setting off to Japan to look at
the new breed of digital au-
dio cassette decks in the
making. More to the point,
Il be trying to find out just
when these cassette record-

long left the drawing

ers will go on-sale. They've

Do-It-Yourself Digital

and working prototypes
have been demonstrated
over the past 12 months,
What's holding up produc-
tion is financial concerns
among hi-fi equipment mak-
ers and record producers.
Simply, the hi-fi manufactur-
ers are afraid that if we can
buy digital cassette decks,

Digital recorder by CompuSonic uses optical disc.

we won't buy digital compact
dise players. That presumes
that we'll be able to buy mu-
sic on digital cassettes. But
the record companies are
against Lthe idea. Thev've in-
vested a small fortune in
compact  disc  pressing
plants, which have yvet to pay
for themselves. That's not
all: The record companies
don't want digital record-
ing ability to fall into the
hands of consumers. They're
afraid that we'll all go into
the business of making per-
fect digital duplicates of
compact dises for our friends
and, thereby, cut inte Tin
Pan Alley's revenues.

This chicken-and-egg di-
lemma will likely find a solu-
tion in the coming months—

gtay tuned. Meanwhile, it's
now possible for you to do
digital recording at home,
Actually, it's been possible
sinee 1982, All you need is a
decent video cassette re-
corder and a device called a
PCM processor, PCM stands
for pulse-code modulation
and it’s the method by which
analog sound waves are digi-
tized. You connect the pro-
eessor to your VCR then
feed the sound—either from
live music or a prerecorded
source—to the PCM proces-
Bor.

PCM processors haven't
made pgreat inroads among
the musie-loving public. One
reason is their relatively
steep price—anywhere be-
tween $1000 and $2000.

Another reason for their
lack of popularity iz the in-
convenience of “listening” to
bulky wvideo cassettes.
Though you can put eight
hours of tunes on a VHS
tape, vou can't slip that tape
into your car's tape deck or a
headphone portable.

Now, CompuSonics of
Palo Alto, California, offers
another way to perform digi-
tal recording at home.

The company’s DSP-1000
recorder uses optical discs to
store  music  digitally.
Though the CompuSonic
dizes look like compact dizes,
they're not compatible with
conventional CD players,

The blank dises aren't
cheap, either: They'll put
you back 3100 for a l-hour
platter, 3175 for a double-

sided 2-hour dige. The DSP-
1000 itself is about the price
of a small car: $6995.

Besides the price, the
trouble with CompuSonic
discs is that you can't play
them in your car because the
company doesn't offer an au-
tosound version.

In comparison, the digital
audio cassette decks now on
hold in Japan should ecost
about $800 and will be avail-

able for cars, too.

TV sound
gets bigger

Television manufacturers
won't leave the old set alone.
We've seen screens get big-
ger, flatter and squarer. The
pictures they display are
dramatically sharper. The
once dull audio portion is
even in stereo,

But now, American TV
pioneer Zenith has taken on
what has traditionally been
one of the weakest aspects of
most TV sets, including ste-
reo models: wimpy sound
quality.

Four new sets from Zenith
employ a radical loudspeaker
technology, developed by
Bose, to take TV sound
where no TV has gone be-
fore. All four of these
maodels (SC2T933, SC2793P,
SC2747F and SC2749Y —all
priced about $1400) are ul-
trasophizsticated monitor re-
ceivers, offering digital cir-
cuitry, the ability to receive
teletext serviees, and built-
in decoders to receive stereo
TV broadecasts.

On the sound side, the sets
have small tweeter speakers
up front much like any stereo
TV. But concealed in the
back of the set is the remark-
able Bose acoustic wave-
guide speaker system [ re-
ported on nearly two years
ago (PM Electronics Moni-
tor, page 14, Mar. '85).

The speaker is a box-like
contraption that contains a
long, folded tube. A small
speaker cone moves air into
the tube, producing bass re-
sponse and clarity you'd only
expect to hear in a much
larger, conventional louad-
speaker. Let's hope other
manufacturers take the hint
and try to outdo the Zenith/
Bose duo. ™

&
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Only NRI teaches you to service and
repair all computers as you build
your own 16-bit IBM-compatible
micro

Mow that computers are firmly estab-
lished in offices—and in homes, too—the
demand for trained computer service
technicians surges forward. The
Department of Labor estimates
that compuler service jobs will
actually double in the next ten
years—a faster growth rate
than any other occupation.

Total systems
training
No computer stands alone
. it's part of a total
system. And if you want
to learn to service and
repair computers, you
have to understand com-
puter systemns. Only NRI includes a power-
ful computer system as part of vour train-
ing, centered around the [BM-compatible
Sanyo 550 Series computer,
| As part of your training, you'll build
this highly rated, 16-hit IBM compatible

o

computer system, assemble MR is the only home | Your NRI total
Sanyo’s “intelligent” keyhoard, : mmﬁ?ﬁm all of this » NRI
install the power supply and N gl Lab® to design and

tem, circuits » Four-function
Your instatl and timeta i auc Casete sining - igiaoge

power supply, disk . 550 Series oompuber with “hulg-ﬂ"imm

disk drive, interface the high-
resolution monitor and dot

matrix printer, even expand the ﬂmm and m S vy b ulc et o gt =t
memory from 128K to 256K m"“"’""“"“"" to give you mw 120 CPS
RAM. It's confidence-building, directions. ot matrs ik s S

real-world experience that
includes training in program-

mmmlnmunmmmm

ming, circuit design, and computer | Robotics, Data Communications
peripheral maintenance. training, Read TV/Audio/Video Servicing, and more.
No experience detailed descrip- Mail the coupon today, and see how

NRI [ tions of each NRI can prepare you for advancement and

lesson, each experiment you perform. See | new careers in the exciting world of

builds it in each piece of hands-on equipment you'll electronics. |f the coupon has been used,
Even if you've never had any previous work with and keep. And check out NRI write to NRI Schools, 3939 Wisconsin Ave,,
training in electronics, you can succeed training in other high-tech fields such as Washington, DC 20016,

| with NRI training. You'll start with the
basics, then rapidly build on them to
master such concepts as digital logic,

SEND COUPON TODAY FOR FREE NRI CATALOG!

microprocessor design, and computer

memory. You'll build and test advanced m, SEnoOLE For Garee coutses,

electronic circuits using the exclusive MeGraw-Hill Continuing Education Center e O s b st
1935 Wisconsin Avenue, MW, Washington, DC 20018 BEN ] -

NRI Discovery Lab®, professional digital
We'll give you fomamow.,

multimeter, and logic probe. Like your I
computer system, they're all yours to [/CHECK ONE FREE CATALDG ONLY [ jngustnat Bxcvnics [ #ppiance Servicng
keep as part of your training. You even ] - mm““ . o b E'?”',f"‘m‘.fg n T&Eﬁﬁ;ﬂ ng. &
get over §1,000 worth of software, ’ “rv:mun-unum g SEVTRN CRIGH. echamy 1 :
: - L ! ing L Telephone Senacing Felrigeratan
including the popular WordStar and i =] g:;mg e;;:lrrws. e [ Dogitat Elacimrics Sanviong 0 fl:smﬂ;:;ﬂ& Blectron Securmy
CalcStar. ics & Indusirgl Controls [] Basc Elecironics | Buikieg Consirucson
1 | | [tz Gommisnicahions [} Bookksepsg & Arcouming 'l Automogees Servring
free catalog | Rarme Piaass g e
Send the coupon today for NRI's 100-page | 5=

full color catalog, with all the facts about

e i Accredited by (he National Homa Study Council N1 I



Homeowners’
Clinic =

BY NORMAN BECKER, PE. ,

Peeling Paint Problems

Heip: We bought a 30-year-old house with wallpaper on
almost every interior wall. We steamed off the paper
and painted with a water-base paint. Unfortunately, we
painted the kitchen walls without knowing the paint beneath
the wallpaper was oil-base. Now every time 1 wipe finger-
prints off the wall or when the water from the sink splashes
on it, the paint peels off. Can we strip the water-base paint
off the oil-base? L1, RIEWICE

HAHETOW, CA

I guess you learned the hard way vot to cover ofl-base
paint with Tater awd viee versa, unless the arvea is prived
firsl. Remove loose, peeling paint before reftnishing the
walls, I wonld not wge g chemical stripper but would sand off
foase sections wsing a pofe sander where necessary.

Owce all loose paint kas been reweoved, rieh down the walls
with a damp cloth ta pick wp the dust. When dry, cover the
walls with an oil-boge primer-sealer. Once primed, you can
tap cont with oil or latexr paint,

For future refevence, fest paint by rubbing a small
concenled pateh of wall with a cotfon swab dipped in
deratured aleokol. The alcoliol will break down the later so it
feels sticky, but it will not do this to oil-base paint.

Chipped bowl
We recently moved into a
condominium amnd notieed
o toilet bowl has a ehipped
section about an ineh below
the water line. It's not
chipped through and there
appears to be no leakage.
Can we cosmetically repair
this? MICHAEL PHILIFS
SHELREURNE, VT

Most toilel bowls are made
of ehina becanse its glazed
surface is nonwporous god
ensy to keep clean. Bul once
the inside of the bmel is
chipped, even a pateh that's
i good color mateh will dis-
color in time, You can iy a

| 2-part epoxy patch kit from

youer local plumbing supply.
The pateh will have to be
painted with color-matched
tonchup paint. To patch the
area, first draiw the bowl.
Shut off its water supply,

flush it and sponge it dry.

Any water left in the bowl
ghould be below the chipped
out area. Wipe the chipped
area with alcohol to remove
any remaining maoisture,
Mix the Z2-part epory
pateh formada into a heavy
paste and fill the chipped
area. Smooth it off, let dry
then apply the touchup
paint, The patch will diseol-
or eventually, but it satill
should be an improvement,

SERVICE TIP
Mo house is maintenance
free. It's important to peri-
odically check if elemenis
of the house are malfunc-
tioning, damaged or dete-
riorating. This prevents
minor problems from be-
coming major ones.

The main elements to
be checked are founda-
tion walls, roofs and gut-
ters, exterior walls, doors
and windows, electrical
components,  plumbing,
heating and cooling, and
intarior components. To
help keep track of these
areas, the American Soci-
ety of Home Inspectors
offers a pamphiet, “Main-
taining Your Home!” It
has a list of things to do
and check seasonally and
periodically.

For your copy, send 51
and a self-addressed,
stamped envelope o
ASHI, 1010 Wisconsin
Ave. NW., Suite 630,

Washington, D.C. 20007.

Do goin have g kovie-wgintenance or
regurir preellen? Sevd of fo Hovneosern-
ers” Cliie, Popslar Mecharmics, 28
West 57tk 3., New Fork, NV 1o0is.
Letters condiol be angered naioid-
ully, but prodlems of wide nderest
weild be diseussnd i the column. For
siigre Agming-reperte and wainleanee
Aelp, gel Pz Home Care (Fusde,
£745 postesd, Send gour ordens) fo
Popular Mechamics, Ber 1008, Rado
Ciy Station, New York, NV 1010,

I recently noticed sawdust
on the floor below a wood
beam in my basement. Is
this an indication of a termite
condition? DIANE BRESS

SPRING VALLEY, NY

No, it's wrore likely an in-
dicatiom of corpenter ant ac-
tivily. Carpenter anls, un-
like termites, do not el
wood, They mevely excavaie
it to build a nest. The small
fragments of shredded wood
they genernfe during the ex-
cavation are removed by the
aits and deposited oulside
the excavation,

Termites, however, com-
| pletely devour wood they are

attacking and leave no wood
particies belind.,

Both carpenter ants and
termites have o rigid casie

A case of mistaken identity

sypstem within their colonies.
Reproductive insecls from
these colonies periodically
gprout wings and fly off fo
aef up new colonies (swarm-
i), The fwo insecis look
alike but the most recogniz-
able difference between them
is that the ants have a
pinched waistline.

A carpenter ant infesta-
tior can only be eliminated
by destroying the nest, which
citti sometimes be localed by
watching the ant traffic.
Once found, it can be de-
stroged with insecticide, If i
can't be found, individual
anls can be controlled with
dust or sproy insecticides,
Remember to erercise can-
tion when using insecticides
ard follmw the manufactior-
er's directions. ™

STRAIGHT ANTEMNMNAS ELBOWVEDY ANTEMNMAS

Carpenter ants leave behind sawdust as telltale signs of their
excavations. Termites don't; they eat the wood they inhabit.

F
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HERE'S A NEW TWIST

OLD IDEA.

Whats as simple to use as an ordinary screwdriver but twice as fast?
The Skil Rwist™cordless power screwdriver.

Its powerful high torque motor lets you drive and remove screws more
easily than ever before.

And its handy storage/recharging unit keeps it always ready to use.

Get the Skil Twist at hardware stores and home centers  gm 7/
s o g AL UNET $25, it makes a perfect gift for anyone who  ne powep Tml

omer accessons s avaione. USES A Screwdriver And thats just about everybody. Company.

Sk Corpearstior, Spbsidiary of Emersn Elevine Co, 4807 Wisst Feterson Avende, Chicaon, (L G066, Skl Twist 5 3 registened rademank of the Sk Corporation. © 1986 Ski Com.
SRR MO




WE JAPANESE HAVE
FINALLY DEVELOPED AN ECONOMICAL
ALTERNATIVE TO THE AUTOMOBILE.

At a time when Japan's car engineers gre numbers that a number of Japanese economy
acknowledeed as being among the best in the cars have oouble matching. Or fimally, consider
world, we'd like to acknowledee some who may — practicality. This [suzu P'UP not only carries
be even better three in comfort, it gives you a cargo bed thatll

[suizu’s muck engineers. carry practically anything.

For starters, consider price. At $6189," the PUP So before yourush out and buy a Japanese car,
you see here is not only the lowest priced perhaps you should stop for a moment and
Japanese truck, itk also priced about $3,.000  pug consider your alternatives.

! wer than the average price ofaJapanese import
car’ Or consider economy. The EPA rates it ae

125 MPG Ciry and 31 Hichway, - Two
THE HRST CAR BUILDERS OF JAD:

Starting, of course, with ours,
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Keeping An Eye On Fuel
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Digifio-L in panel of Piper Aztec NB7A shows actual nautical miles
per gallon, gallons to destination and gallons reserve.

ost flights teach you

something. 1 pot a big
lesson late one night last
summer. We were halfway
arross Lake Erie on our way
between New York and Pon-
tiac, Michigan, in the Aztec
N&TA I had just bought.

We were at 10,000 ft. in
the clouds and the ride was
getting rough. Center had a
line of T-storms on their
screen  about 100 miles
gouth, but we were painting
gome bright precip on the
radar pretty close off our left
wingtip. Things were get-
ting a little more than
bouncy with some speed ex-
cursions becoming evident,

It was time to switch
tanks and I kept my eye on
the gauges.

The right outhoards
showed about a quarter full,
but the left outboards were
bouncing off empty. With
both fuel pumps on, I had my
hand on the left tank selector
ready to switch at the first
burp. And then it came. I

swung the left tank selector
backward to the full inboard
tank, but the left engine
wasn't the one that burped.
Meanwhile, the right engine
ran out of fuel flow complete-
ly. The plane yawed sharply
right and [ jabbed the left
rudder, attempting to keep
things straight and level
With my eves nailed to the
attitude indicator, 1 pulled
the right mixture back to
idle cutoff and fumbled for
the right fuel selector in the
dark. [ finally got it swung
over to the inboard position.
Feeding the mixture back in
slowly, the right engine re-
sumed its normal drone.
After we landed in Ponti-
ac, I had the Aztec topped off
and checked the numbers.
The left outboard, which had
been reading empty, had 6
gallons left. The right out-
board, which was showing a
quarter full, was bone dry.
There are few things in
this world that are more im-
precise than airplane fuel

gauges, Enter the Shadin
Digiflo-L fuel metering unit,
Fuel digitizers have been out
for a number of years. These
devices position a free-spin-
ning wheel in the fuel line
just ahead of the carburetor
or fuel-injection unit, Each
time the wheel makes a com-
plete turn, it breaks a light
beam. This information is
transmitted via a transducer
to a minicomputer contained
in the panel-mounted indica-
tor head that computes the
sping of the wheel into the
amount of fuel burn.

You enter the total
amount of fuel in the tanks
when vou top off. The digi-
tizer then tells you how
many gallons (or pounds) per
hour the engine is burning,
deduets this from the total,
and shows you how much
you've burned and—more
importantly—almost exactly
what you have left.

Since the Lake Erie expe-
rience and other fuel-con-
sumption cliff-hangers, we
had been toying with the
idea of installing a fuel me-
tering unit in the Aztee,

We decided on the Shadin
unit because of its unique
capability of coupling with
our Apollo 11 Loran to com-
pute fuel burn according to
groundspeed,

The Shadin Digiflo-L lists
for $1595 for a single and
$1995 for a twin plus trans-
ducers and hardware,

We had the unit installed
by the [As at our home han-

at MacDan -Aviation in
Caldwell, New Jersey, and it
took about 15 hours to get
the job done. A realistic
ready-to-fly bottomline for
the Digifio-L, the way we
estimate it, would be about
£2000 for a single and 33000
for a twin,

How does it work? Su-
perbly. Startup is simple.
The Digiflo-L has a nonvola-
tile memory and remembers
the numbers even when it's
shut down. So it's unneces-
sary to re-enter the totals
each time you fly. When you
top off, you input the new
total.

To begin, you push a but-
ton and the system utilizes
diagnostic software to check
itself. On the twin model, the

two lower windows show
fuel burn at all times. These
are especially handy when
used in conjunction with the
EGT to lean the mixture.

The top window displays
four other functions as di-
rected by a rotary switch.
With the push of one of two
buttons, it will also show gal-
lons of fuel used and gallons
remaining.

The system's endurmnce
function shows in hours and
minutes how much time the
airplane will fly at the eur-
rent power settings.

The gal. reserve function
calculates the amount of fuel
which will be left on board,
at current power settings
and according to current
groundspeed, when the air-
craft reaches its destination
as indicated by the destina-
tion waypoint set in the Lo-
ran. If that number is less
than the endurance to reach
the destination, plus fly for
45 additional minutes, the
numbers will flash.

The gal. to destination cal-
culates the amount of fuel it
will take to reach the desti-
nation set in the Loran at
current power settings and
under current wind econdi-
tions. If the fuel on board
isn't enough, the display
flashes and the amount of
fuel short will show, preced-
ed by a negative sign,

The nn/gal. position is the
most interesting and useful
feature. It shows the most
efficient cruise and optimum
cruise speed as dictated by
headwind, tailwind or no-
wind conditions related to
the groundspeed that was
input by the Loran. By se-
lecting the power setting
which yields the highest nau-
tical miles per gallon, it will
indicate the best range for
the fuel onboard.

We are thoroughly satis-
fied with the Shadin Digiflo-
L. Next to the Loran unit
itzelf, the new fuel-flow indi-
cator is the most useful addi-
tion we've made to the plane.

When a friend spotted the
unit in the Aztec's instru-
ment panel, he commented:
“New tay, huh?"

“No. Security blanket,”
we answered,

—Fred Mockerodt
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Car Clhinic

problem of sudden,

wnintended accelerntion

of certain cars has been in

the news for some time. Let
me update you:

1978-"86 Audi 5000: The
National Highway Traffic
Safety Administration
(NHTSA) began o safety de-
fect investigation into this
problem, which involves
more than 300,000 cars,
Choiers have described the
condition as a_full-power ac-
celeration from a stationary
position or while driving al
slow speed, usually just af-
ter shifting the automatic
transmission from PARK fo
DRIVE or REVERSE. NHTSA
clwims to have reports of 304
accidents that have allegedly
reswlled in four deaths and
175 injuries.

Volkswagen of America is
installing an automatic shift
lock in Auwdi 50008 to help
prevent sudden accelera-
tion. The device makes it
impossible to shift into
DRIVE or REVERSE from
PARK unless your foot iz on
the brake. If you haven't had
the lock installed, call your
dealer for an appointment.

1973-'86 GM cars: The
NHTSA has announced that
it's closing itz books on al-
leged sudden acceleration
involving approrimately 60
million GM wmodels. The
agency claims it hasn't been
able to identify any defect
that would account for the

reported incidents.
The NHTSA investigaiion
“involved extensive field

tests that examined all elec-
trical, mechanical and elec-
tronic systems that could

canse sudden acceleration.

Sudden Acceleration

Agency engineers hypothe-
size that many swdden accel-
eration incidents in GM ears
may be the result of drivers
wnknowingly pressing the
accelerafor pedal when they
intended to press the brake
pedal.”

NHTSA's  investigalion
inta alleged sudden accel-
eration problems with the
following ears is conlinuing:
1983-'85 AMC Alliance/En-
core, 1985-'86 Honda Ac-
cord, 1980-"85 Nissan 2802
and 300Z, 1981-'8f Toyola
Cressida, 1980-"85 Volvo.

If wour car suddenly
shoots ahead, step down

Pattern swapping
a lot of confusion
among readers about tire rotation patterns.

Thera seems to

# (engine warm),
4 There's never trouble start-

hard on the brake pedal with
your left fool even if you
think you're already braking
with yowr right. Tuwrn off the
ignition, but don't pull ot
the key. Doing so unll lock
steering on wmost ears.

Spacer man
My 1985 Cougar is the hot-

2 test four wheels I've ever

owned—uonce | get it started
that is.

ing the 2.3-liter EFI turbo-
charged powerplant when
it's eold. But hot? Forget it
It cranks smartly, but takes
an unacceptable amount of
time to fire. My Mercury
dealer can't figure it out.
JOE KISH
CHARLOTTE, NC

This iz one of those condi-
tions that can escape detec-
tion if you're not up on the
latest info. First, make sure
your dealer has checked the
wanal dgnition, fuel and
emisgions system  reasons
that can cause this problem.
For example, ook for drip-
ping injectors that flood the
engine, low fuel pressure or
ignition.  circuitry failure
when engine is hot.

Then, there's a possibility

that specifically applies to
your engine: excessive heat-
ing of injectors due to con-
tact with the infake mani-
fold. To check, warm the
engine, shut i off and con-
nect an ohmmeter between
the body of each injector, in
furn, and a grownd on the
intake manifold. If an injec-
tor iz touehing the manifold,
the ohmmeter will show less
than infinile resislonce,
This oceurs because melal
expands when the engine
gets hot, bringing injectors
and manifold into contact.
The resull is overhealed in-
jectors thal cause fuel to boil
and create a vapor lock.

If you or your mechanic

| find that injectors are touch-

ing the manifold, remove the
Sfuel supply manifold/fuel-
injector nssembly and in-
stall a spacer around each
injector pintle. It will pre-
vent metal from touching
metal. Part number for the
spacer is ESPZ-9D905-A.

Hubbub

About 40 days after we got a

new 1985 Cadillac SBedan De-

Ville with the 4100 engine,

the water pump pulley flew

off when my wife started the
(Please twrn to page 28)

PREFERRED PATTERNS

FROMT- OR
REAR-DRIVE

?'E:::‘u

And no wonder—there seems to be a lot of

confusion among manufacturers, too. First
they told us to cross-switch "em. Then they
said to keep radials on the same side of the
car. The official word from the Rubber
Manufaclurers Assn. gives four different
patterns. We'd stick to the “preferred” two,
which are the latest word. If the engineers
have any new ideas, we'll let you know.

Do not include a “Temporary Use Only™
spare lire in the rotation pattern. If you have
a regular tire for a spare and use it in the
pattern, place the spare tire on the right
rear and use the tire that would have gone
on the right rear as the spare.

ALTERNATIVE PATTERNS
FRONT- OR REAR-DRIVE

FL
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Pure Joy

*

(And we'll deliver...tomorrow morning)

Imaglne a supetbly crafied elec-
tronic insorument, powerful enough
to protect against traffic radar,
miniaturized enough to slip into a
shin pocket, beautiful enough to win
an international design award —and
advanced enough, thanks 1o its new
Rashid-rejection circuitry, 1o obsolete
the detectors of every other maker.

Then imagine finding one with
YOur name on it

Pure Joy is
a PASSPORT of your very own

PASSPORT has exactly what the
discerning driver needs, superhetero-
dyne performance and complete
Rashid rejection. On duty, it main-
tains a remarkably low profile, only
0.75 inch tall. It's about the size of
4 casselle [@ape,

This miniaturization is possible
only with SMDs (Surface Mounted
Devices ), micro-electronics commaon
in satellites but unprecedented in
radar detectors. The result is Pure Joy.

Others may put it differently. “In
a word, the PASSPORT is a winner,'

said the expents at Car and Driver:
“The PASSPORT is recommended,’
said Road & Track

The package in which PASSPORT
arrives is as impressive as its perform-
ance. Everything is included: visor
clip, windshield mount, swraight cord,
coiled cord — even a leather case.
Each item is secured in its own foam-
padded comparment to assure safe
arrival. Rather like traveling first
class, we think. And this will be the
impression when the box is opened.

Installing PASSPORT is as easy as
the unwrapping, Just clip to visor or
windshield, plug into the lighter, and
PASSPORT is on duty.

&
S
B

e o 4

PASSPORT comes complete with all accessories.

Pure Joy is also our commitment
o voul If PASSPORT doesn't live up
to your highest hopes — for any reason
—within 30 days, just send it back.
We'll refund all of your money and
your return shipping costs. No excep-
tions. No hidden charges. Justa
straightforward commitment

Pure Joy is
the gift you'll save till last

One more PASSPORT advantage
It's available exclusively from us—
and we deliver. No parking hassles.
No crowded stores. No waiting in
lines. Just call us woll-free. We'll pay
for UPS shipment and a gift box is
available at no extra charpe. Orders
in by 3:00 pm eastern time Monday
through Friday go out the same day.

* Federal Express guarantees

ovemnight delivery for only $10
extra. 50 you can have vour PASSPORT
tomorrow morning if vou choose.

With shopping this easy, giving
PASSPORT is a pleasure. But the best
part is still that special moment when
the package is opened. .. Pure Joy.

$295 (OH res. add $16.23 tax)

Slightly higher in Canada

PASSPORT

RADAR-RECEIVER

Call Toll Free 800-543-1608

{ Phone Mon-Fri 811, Sat 9-5:30, Sun 10-5 EST)
Cincinnati Micromssawe

Department 268D

One Microwave Plaza

Cincinnati, Ohio 45296-0100
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Who Says o R Y

" nmll to; 'im"' National Guard

On Its Stnm :
In the Army Natmnal GIJard, when

we move, we move fast. In Hueys,
Blackhawks, and nther off-road vehicles.







THE NEW LOOK
OF VANTAGE.

LR« A T

VANTAGE

RICH FLAVOR LOW TAR

Same great taste
in an excifing new pack.

T AL REYMOLDS TDRACCD CO.

SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains Carbon Monoxide.




CAR CLINIC

(Comtinued from poge 25)

engine. The car was towed to the deal-
er, who made a repair that lasted until
the other day. Then, the three bolts
serewed into the pulley broke off, and
the pulley again flew loose. I asked the
service manager to secure the pulley
with grade 5 bolts instead of the cheap-
er grade 2 bolts Caddy uses. He =aid it
wouldn't do any good—that he has had
quite a number of other eustomers with
the same trouble, and no matter what
method he tries, these pulleys keep
coming off. What's the solution?

C.E. JORDAN

KEYSER, WV

Cadillac says it kas come up with the
solution. Your dealer should have got-
ter the “word” in Produet Campaign
Bulletin (PCE) 85-C-1 and 1A. Differ-
ent bolta won't help, becanse bolts only
hold the pulley to the hub. The hub is
pressed onto the water puomp shaft, The
trouble comes abmd because the hub
separates from the shafl—nof the pul-
ley from the hub, The bolts on your
pulley wmay have broken when the pul-
ley kit something after i flew off the
hub, There are a couple of procedures
described in PCE 85-C-1 and 1A, Most
imeportant is the installation of o new
water punep (pard No. S3634606) that
will hold the hub in place. Don't take

ation or buzzing from instrument
panel, show
are by teling him the problem is originat-
ing oulside the car—with the way the
catalytic converter is supported on rubber
donut-lype hangers. The whole story is
recited in TSB 011 (Engine) dated 8/1/86
® Premature clutch wear on 1984-'85
and some early-built 1986 Pontiac Fleros
may be traced to a cluich master cylinder
that isn't fully releasing, so the clutch
stays partially engaged. Ask the dealer o
shim the cylinder using a 2mm spacer
(pert No. 10046516) as detaled in TSB
86-7-34,
® The American Petroleum institute says
that continuous contact with used motor
ol has-caused skin cancer in mice. Al
though the effects of of on humans has
not been established, why take chances?
Wear rubber gloves-when draining of; if
any gets on your skin, wash all of it off
immediately.
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Rope ‘em cowboy
“Pickup trucks equipped with caps
generally don't have a means of
securing loose objects carried in the
truck bed,” says W.E. Power of Narth
Hero, Vermont. “| solved this prob-
lem by replacing the fasteners that
hold the cap to the lip of the bed with
eyebolts of the same diameter and
length. The eyes make perfect hitch-
es for tie-down siraps or rope.”

gour time getting the car to a dealer to
have this work done: There's a definite
timre Hit on this Product Campaign,
After it expives, you revert to the 48-
moth/50,000-m ile warranty wow in ef-

fect for this engine. When those limits

expire, the repair cost is your problem,

not Coddy's.

Yammer about camber

My 1985 Niszan 2008X iz on its second
set of rear tires, shooting for No, 3, in
only 37,500 miles. Inner tread wear is
unbelievable, and repairs by my Nissan
dealer can't seem to stop the problem,
The front tires, which you'd expeet to
wear out faster, are still the original.
You're my last hope—also my cousin's,
He has the same maodel.
BOR BLUM
MORRISVILLE, PA

Even if you've had the aligneent of this
independent rear suspension system
adjisted recently, check it again. With-
out anyone in the car, bt with a full
complement of goas, oil, coolant and
tire-changing tools stowed in the trunk,
vear-wheel canmber should be between
—1°15" and +0P15"; rear-wheel toe-in
showld be befween —0.08 in, and 0. If

toe-in cannot be set o this specifica-.

tion, you shouwld look for a benf rear
SUEPERSION Ari.

Judging from your description of the
trecd wear on gowr Nissan, 'l bet that
rear-wheel camber is exceeding the
specification to the negative side. The
purin reason for ercessive rear-tive in-
ner fread wear on the Nissan 2008%
has been too much nwegative camber,

If camber doesn't stay within the
corvect range afier adjusiment, remove
aiud discard the rear springs and npper
and lower spring seafs.

You showld install a new set of seats
and brand-new rear springs that were
specifically designed to keep eamber
within proper specification.

The part wumber of this spring for all
models except the 1984 Nissan 2008X
furbo ix 55020-05F02. The part number
of the spring for the '8} turbo is 55020-
5F03.

Rotten eggs

My 1986 Mercury Sable gives off a
strong sulphur odor from the exhaust,
The dealer says 17 percent of all Sable
and Taurus models do this, but he
hasn't been able to do anyvthing about it.
How can Ford get away with producing
and selling this model?
FRANK ATTIL]
NEW HARTFORD, NY

It isn't. I just learned that those cars
having tronble can have a new catalytic
conperter inatalled, free of charge, The
wntt will deodovize the exhaust and get
vid of the sulphur smell.

Thiz information is 50 new | don't
even have the part niwmber for the new
converter, but i will be contained in
upconung technical service bulletin
(TSE) 86-18, ™

DO YOU HAVE A CAR PROBLEM?
Sust ask Mord abowt . Send yowr giestion fo the
Car Clivie. Popiclar Mechawics, 225 Wesf 570k 51,
New Vark, NV jogre White letiers  canwad de
omgsewred iolvveloally, probfemes thal are of geweral
sndpwest wild be desciessed e fhe colinn

)



BY WADE HOYT

rs of the future are usu-

ally long, low and sleek
—like Ford's Probe V,
shown in our Oectober issue
(Driving The Future, page
T6). They're also a bit short
| on practicality. So, when we
saw a short, high and bul-
bous future car from Ford of
Europe, we were intrigued.
Called the ELTEC {for

ELTEC's glass sun-
roof is made up of
five panels that can
tilt open or retract

/ (as shown|. Rain sensor
" closes roof automatically.

Electranic Technology), it's
a H-door front-drive hatch-
back with a continuously
variable transmission (CVT)
and computer-controlled en-
gine, suspension and brakes,
A joint project of Ford's Re-
search and Design depart-
ments in Germany and En-
gland, ELTEC was
developed in an amazing 18

Dual long-and-short Intake runners widen maximum torque band.

months, compared to the
four to five years usually re-
quired to sort out a fully
operational prototype.

The 1.3-liter, overhead
cam, aluminum 4-eylinder
engine has three valves per
cylinder (two intakes and
one exhaust) plus American-
style computer controls for

| the new European antipollu-

tion laws. The extremely
lean-burn engine runs on an
air-fuel ratio of 20:1 rather
than the normal 15:1.

The T9-hp engine develops
high torgue over a broad,
flat range, thanks to a dual
intake manifold system with
long runners for maximum
low-speed torque and short
runners  for  high-speed
punch. A “drive-hy-wire”
electronic throttle control
eliminates the usual mechan-
ical throttle,

A low-volume cooling sys-
tem keeps engine tempera-
tures high for maximum fuel
efficiency at low speeds, At

E—r——

pu-n‘msvﬂﬂ'lu-l.e
adjustable steering wheel,

higher speeds, low air pres- |

sure beneath the front of the
car pulls open five rubber
flap= to exhaust hot air from
the radiator area. A comput-
er-controlled water pump
varies coolant circulation
with engine temperature.

ELTEC's seli-levelling air
spring suspension is also
computer-controlled to firm
up the handling at high
speeds and soften it for com-
fort at lower speeds.

A humidity sensor closes |

the sunroof at the first drop
of rain, whether the driver is
in the car or not. The car can
be parked with its roof lou-
vers open for wventilation
without worrying  about
changes in the weather,

Suppliers from many na-
tions contributed, including
a run-flat tire from Conti-
nental that eliminates the
gpare, and a low-cost anti-
skid  brake/anti-wheelspin
acceleration system  from
Kugelfischer,

Quality isJob 11

A survey by one of the Big 3
automakers shows that 1.8,
car quality still lags behind
most imports. During the
first three months of owner-
ship, Toyota owners experi-
enced an average of 1.5 prob-
lems. Audi, BMW, Honda,
Mazda and Mercedes owners
each had 1.8 problems, Nis-
san 2, Subaru 2.4, VW 2.7,
Volvo 2.8, Ford 2.9, Chrys-
ler3.3, GM 3.4, AMC 4.6 and
Yugo owners 8.4 problems.

Big dummy tests goosebump index

Thiz spoocky-looking manne-
quin—known as Voltman to
the fun-loving Swedes who
invented it—is used to ana-
lyze in-car climate of
Volvos. Hooked up to
a pair of computers, |
the hig dummy mea-
gures the amount of
energy  needed to
maintain a steady tem-
perature in all parts of
its  “body,” despite
drafts or solar hot
spots. Using such in-
novative but ohjective
measurements as
“Equivalent Living-
room  Temperature”
(ELT) and “complaint

percentages,” Valtman
helps to qualify what was a
highly subjective area—hu-
man comfort.

Veoltman mannegquin evaluates comfort.

i0
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Outdoors

BY TIM COLE

Eymard, includes
two tiny turbine en-
gines that attach to
the skis behind the
bindings, and fasten
to the skier's upper
calf. The engines are
a miniaturized ver-
sion of the type you
might find aboard
VOur average cruise
; missile,

S The skis them-

ML

Jacques Eymard prepares to blast off in  selves are unique,
the new French-designed turbine skis. They have a pair of
vertical  stabilizers

remember  the | fore and aft to keep the ar-

French. They're the peo-
ple who like to windsurf
across the Atlantic, who like
to race Gran Prix autos
through narrow, winding
streets, who arent happy
unless they're holed up in
some wadi between Paris
and Dakar in a rally car.

This peculiarly French ap-

rangement tracking proper-
ly. The skier wears aerody-
namic  accessories  that
reduce parasitic drag, in-
cluding a teardrop helmet
and a pair of handheld spaoil-
erg, When Eymard assumes
the tuck position, his whole
body becomes an aerody-
namically efficient projectile

preciation for the dangerous
and the bizarre now extends
to the ski slopes, where in-
ventor Bernard Gervason
continues to put the world's

as he zips across the snow.

the system’s speed record to
date—100 kmvhr, or 60 mph.
Tests this winter will try to

first turbine-powered skis to | boost that top end into the
the test. 200-km/hr range.
Gervason's system, mod- What will the French

eled here by pilot Jacques | think of next?

Gervason is gratified with |

Specialization for cross-country

Trak's new cross-country skis are designed for different skiing styles.

Trak has been the name in
cross-country ski gear for
quite a while. Not content to
rest on its considerable lau-
rels, Trak set out to develop
cross-country systems for
skiers with individual tastes
and skiing styles,

The Trak Aerobie (top) isa
general touring ski for
lighter skiers. Along with
Trak’s aerodynamic CE200
boot, it features an asym-
metric base and wood-lami-
nate core in sizes from 180
em to 215 em. The Trak Nova
has a new polyethylene base
and is considered a general
recreation ski used in con-

junction with the CS8500
boot, a versatile medinm-cut
rear-entry boot suitable for a
wide range of skiing styles.
The Trak Skater (bottom) is
a new, high-performance
cross-country ski weighing
only 500 grams. It incorpo-
rates carbon fiber with a
honeycomb core for torsional
rigidity. The Trak C35056
boot is considered the state
of the art in high-cut, high-
performanee skating boots,
boasting light weight, yet
maximum support. Contact
Trak at Tri-Star Sports, 475
Smith 5t., Middletown, CT
06457; (203) 632-2000,

A ski for beglnners

Kneissl Preflex skis offer beginners easier turning. The tips and ends
raise slightly upward when the skis are loaded.

mean greatly reduced turn-
ing resistance. The Preflex
design also lets skiers move

The toughest part of learn-
ing to ski is learning how to
turn. Kneissl addresses that

problem with a new ski de-
sign called Preflex.

Instead of skis that cam-
ber upward at rest unloaded,
Preflex skis rest flat on the
ground, with tips and ends
that raise slightly upward
when loaded. For the begin-
ning skier, the raised ends

up in length without sacrific-
ing control. Skiers can prog-
ress to longer skis more rap-
idly and good technique is
encouraged. For more infor-
mation, contact Kneissl at
Tri-Btar Sports, 475 Smith
St., Middletown, CT 06457;
(203) 632-2000.

Ski bnnts going soft

| The eomplaint we hear most
often around the ski chalet
pertains to how uncomfort-
able ski boots have become,
Mava, an Italian company
that makes motorcycle hel-
mets, has come up
with a unigue soft
boot and binding
system that's easy
on the feet while

permitting  multidirectional
release. The boot is also
warm and comfortable on
and off the slopes, as [ dis-
covered last spring.

At the heart of the system
is a soft, 2-piece boot that
has a hard, quick-lacing in-
ner liner inside a soft water-
proof outer boot. The inner
boot—which permits the
wearer to stand upright—is

linedd with Thermofil foam
for warmth and comfort. The
outer boot is chafe- and wa-
ter-resistant,

A revolutionary “step-on”
binding accepts the zoft
boot, Leg movement is
transmitted to the ski with a
control arm that extends
from the binding up and
around the leg, providing

{Please turn o poage £4§)
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Save Gas, Save Engme mth “POLY”

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

The Secret is “Poly”

“Poly™ is short for polytetrafluoroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating temperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in in-
dependent laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest™ magazine stated,
*8lick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

One of the couniry’s most respected re-
search institutes reporied applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence. ““We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the resulis of their
one year testing of Slick 50. “We can indeed
say scicntifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50"
fully accepied a similar product for aircraft—
Slick 50 Aircraft Piston Engine Treatment
(FA.R. #3349). This FAA endurance test
simulated 1400 hours of engine use.

The power technology laboratory at a
leading southwestern university stated,
“SBlick 50 does increase horsepower and
decreases fuel consumption in tests done at
the university.”

The Space Shuttle Columbia uses the
chemical “poly” in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour, The
waler temperature never rose and the en-
gines sustained no apparent damage.

|GAS AND DIESEL ENGH
1US. QUART/.946

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical, send $2.00 to cover printing
and postage cosis, and we’'ll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

it's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine flush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart. Add one guart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It’s permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, & and
B-cylinder gasoline and diesel engines.

Works with Most Olls

Slick 50 will work with all petroleum-
based oils and all synthetics compatible with
petroleum-based oils with the exception of
graphite oils. However, once an engine is
treated, you can go back to a graphite type
if desired.

4 Ways Slick 50 Saves You Money
Your actual percentages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

1. Increase mileage

2. Increase horsepower (small economy

cars and large RV's really need this)

. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up 10 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first started before the oil
begins to circulate. Slick 50 can eliminate
this problem for less than the cost of two
tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer's engine warranty re-
quirements. [n addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD,

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don’t
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked,

Profit from Selling
Slick 50 Yourself

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

For purchase or further information
call toll-free 1-800-525-8624, ext. 12 (in
California 1-800-233-9559) or send toc
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PM126,
San Marcos, California 92069,

Yes, | want to improve my car’s performance
and save my engine — rush me risk free

[J One Slick 50 at $39.95 + $4.00 shipping
and handling. Call. Aessents add 6% Sales Tax,

] Give me free shipping and handling for my
order of 2 or more at $39.95 sach.

O Check [ COD [ Visa/MasterCard
Card #
Exp. Date

Mame

Address
(Give sireel address if possible for UPS oelivery)

City

—— State Zip
e ———————
——PEC
T ———————

e —
255 South Bent Avenue, #B-1, Depl. PM126
San Marcos, California 92069

CALL NOW, TOLL FREE 1-800-525-8624.
IN CALIFORNIA, TOLL FREE 1-800-233-9559.
€186 Progressive Eneegy Corp
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Scientific Study Ranks
NordicTrack #1

In tests of exercise efficiency at 8 major
university, MordicTrack burned more
calories and provided greater agrobic
workouts,

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exerciser
2. An Exercise Bike
3. A Rowing Machina
4. A Shuffle-Type Ski Exerciser

MordicTrack’s higher oxygen usage test
scores show that more muscle mass is
invalved in the exercise and more
calories are being burned.

It's Onli ical that
NordicTrack Would Get
the Highest Scores

# bhecause MordicTrack is more complete
than an Exercise Bike.

Adds im ant L
Pruuidasple::fa un
usage.

# because MordicTrack is more thorough
than a Rowing Machine.

MordicTrack’s resistance is proportionad
according to the individual muscle
strangth=no major muscles ara over-
stressed or under-worked.

* becansze NordicTrack has inertial
resistance not available ona
Shuffle-Type Ski Exerciser.

Cther ski exercisers use less afficiant
frictional resistance with a resulti
calisthenics-like feeling, NordicTrack’s
unique flywheel resistance for a life-like
feeling of smoothness and continuity

is matched only by real skiing.

Burns Up To 600 Calories per
20 Minute Workout

Frea Brochure. Call

Nnrd’u: rack

141PM Jonathan Bhd. M., Chaska, MN 55318

body exercise.
rrm leg muscla

kL |

OUTDOORS
(Continued from page 32)

lateral support. The spring-loaded con-
trol arm iz hinged on a small, gas-filled
damper housed in the base of the bind-
ing. The system effectively shifts the
burden of lateral support directly from
the leg to the ski. Under normal condi-
tions, leg action must first be imparted
from the leg to the boot and ultimately
to the ski. According to Nava, eliminat-
ing the boot from this series of steps
translates leg motion directly into im-
mediate edging power,

I pave the Nava system high marks.
It seems to balanee comfort and control
without compromizing one or the other.
I was particularly surprised at how
easy the binding is to use. You can lean
well back against the control arm, and
your fest feel well supported, yet liber-
ated from the solitary confinement tra-
ditional plastic boots offer.

Perhaps most gratifving is the steep
learning curve the Nava system offers,
Bad habits and accumulated rust seem
to disappear. Contact Nava Leisure
USA, 49 Riverside Ave., Westport, CT
(6EE0; (203) 227-5151.

Boot tech

Onee, leather laceups and galoshes
were the only boots worth considering
when looking for ways to protect your
feet in a harsh environment, But lately,
bootmakers in Euwrope and North
America have created special boots to
meet special needs. Mountaineering in
high altitudes demands strength, sup-
port and maximum protection from cold
anid wet. Deep snow requires a wide,
flat sole and good insulation all the way
up the leg, with a proper drawstring
seal at the top to keep out snow. Hiking
and work boots should provide some
protection from the cold and wet, but
ghould alzso be durable and flexible,

PM's recent test excursion to lce-
land—where we photographed and
wore boots designed to handle the
aforementioned  requirements—left
one very clear impression: Synthetics
and modern manufacturing have devel-
oped remarkable boots capable of with-
standing unbelievable eclimatic ex-
tremes, But don't dizcount those old
insulated leather laceups for warmth,
support and flexibility.

On the high-tech side, European boot
makers Kastinger and Koflach have
fashioned rigid plastic mountaineering
snow boots in the =ki boot tradition.
Both manufacturers use a seamless out-
er plastic shell that cants forward and
back [or flexibility. Both also use a
leather, felt-lined inner boot with a
light rubber sole for warmth and chafe-
resistance that can be worn around
camp. Rest assured your feet will stay
warm and dry in & pair of these well-

made marvels. But, they are stiff. That
can be an advantage if you're interested
in adapting these boots to a pair of ski
bindings—ecurrvently under econsider-
ation by U.5. Army mountain forces
—but their rigidity can work against
you if you plan on performing move-
ments that demand some fexibility.
And while Kastinger and Koflach have
gone the extra mile in protecting
against chafe, stiff ankle support tends
to rub you the wrong way.

The Canadians, on the other hand,
have come up with a smart solution for
winter warmth. Sorel, and the Ski-Doo
clothing accessory division, insist that
the way to keep feet comfortable in
winter is to cloak them in a removable
felt liner, inserted in a reinforeed rub-
ber lower boot, with a nylon upper to
keep out snow. Both Sorel and Ski-Ioo
manage to balance warmth, flexibility
and support. Sorel's verzion borrows
its design from the traditional Eskimo
mukluk. Ski-Doo's  version—widely
popular and offering plenty of warmth
for the dollar—has a shorter upper and
a buckle tie-up. After wearing both off
and on over a period of days, | decided
that they're equally as warm, but I
guestion the need for the Sorel upper to
be as high as it is.

The Technica, also known as the
“moonboot,” has an abundance of insu-
lation and warmth, and a wide, rein-
forced sole helps in traversing deep
snow. But an almost total lack of ankle
support limits the Techniea significant-
ly. I found that most cold-weather out-
door activity demands at least some
kind of support.

Vasque represents the classic “hik-
ing-boot” side for more temperate foot-
wear. This all-rounder combines Gore-
tex with leather on the outer shell for
maximum support and seuff protection.
Socks provide the insulating properties
with this kind of arrangement. Yeti
gaiters from Denali—the warmesi
maodel has a Goretex shell and a Thinsu-
late lining—fit snugly over the Vasque
hiking boots to add upper-leg insulation
and to keep out snow.

Despite some pretty interesting ad-
vances in the field, the best all-around
solution for multiseazon footwear still
might be the leather laceup. Northlake
and Timberland have made significant
strides in insulation and durability.
Redwing's new Irish Setter model,
which we used with some success in the
Icelandic interior, uses a silicone treat-
ed upper that sheds water and a Thin-
sulate lining for warmth.

You might want a plastic shell boot
from Kastinger or Koflach on K2, a
Sorel or Ski-Doo in Montana's deep
snow, and a Vasque hiking boot on the
northern reaches of the Appalachian
Trail, but traditional designs still pro-
vide multizeason function. ™
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Motorcraft races with success on Sunday
to give you dependable performance every day.

Motorcraft quality parts are tested on some of the world's toughest racetracks on
Sunday, so you're not tested during the rest of the week.

High-performance racing cars that generate about 600 horsepower demand tough,

quality parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor
oil help deliver top performance on the racetrack on Sundays and on the highway every
day of the week.

Motorcraft quality parts have been installed as original equipment in more than 35
million Ford, Mercury, Merkur and Lincoln cars and Ford light trucks. But no matter
what kind of car or truck you drive, there's only one logical choice. Quality Motorcraft
parts from Ford—so you'll know you're getting reliable original -equipment quality
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft, of course.
Quality parts for all makes of cars and trucks.

Votorcraft from Ford

Buckle up—together we con save (ivas




I RCA’s VMT400 digital VCR lets you create exciting tapes

Muvic producers  Ste-
phen Speilberg  and
George Lucas don't have a
monopoly on elaborate spe-
cial effects any more. A few
electronics manufacturers
now offer video products
that let vou create some
pretty remarkable effects at
home—without a Hollywood
studio budget.

Whether you want to jazz
up movies you've shot with
yvour own video camera, or
simply edit together a
“greatest plays” tape from
the current football season,
today’s special effects gener-
ators (SEGs) give vou the
power to take charge,

I recently got a chance to
try out JVC's JX-W9 ($350),
a full-featured SEG typieal
of the genre. (Other compa-
nies offering high-powered
SkEGs include Akal, Show-
time and Sansui.) It can't
create  interstellar  battle-
ships, but it will produce
some pretty dazzling effects,
Even if vou're not interested
in ereating light-and-magic

;-'.h[m':i,_thg SEGs simplﬁ;

the process of editing home
movies, For example, the
JX-W%s  rvear panel has
enough inputs and outputs to
handle up to three VCRs.
You can easily take scenes
from two playback VCRs
and edit them onto one cas-
sette in vour record VCR.
It would take a small book
to deseribe all the functions
of this gadget, but three of
the most important are
WIFE, FADE andl EFFECT,
The wipe function allows
you to replace a video image
with a sliding field of color,
The SEG gives you a half
dozen colors to choose from
as well as a wide variety of
different wipe patterns and
speeds, The fader performs
a similar funetion, allowing
vou to fade the sound and
picture down te nothing.
Using both the fader and
the wiper, it's possible to
edit together a polished pro-
duction with a clean wipe or

Special effects generators
such as JWC's IX-09 let you
take control.

[

edit between each major
scene, The SEG even has a
special function, “auto cross
mput,” that lets you switeh
from one source to another
(say, from VUR-1 to VCR-2
automatically, while disguis-
ing the transition with a
wipe. But the real fun of
JVC's BEG comes when you
switch the mode selector to
EFFECT. Then you're able to
engage any of the five ef-
fects: defocus, negative, B &
W, colorize and paint,

The colorize and paint con-
trolz are the most exeiting:
They let vou turn any image
into & shimmering palette of
color. These eflects are also
adjnstable: You ean set them
low to lend a slightly exap-
gerated tinge of color to a
scene, or crank them up all
the way to ereate an almost
totally abstract effect.

A few words of warning
are in order, however. With
all of its options, the JVC
JX-WH can be guite compli-
cated to use—and the own-
er's manual isn't much help.
This isn't a product for the
person who just wants a sim-
ple way toedit home movies,
But if vou like fiddling with
electronie gadgets, and don't
mind spending some time
figuring out how they work,
this high-powered SEG can
be 4 lot of fun.

SEGs aside, it's possible
to build special effects cir-
cuits into other products—
including VCRs. In fact,
1987 might be the year of the
digital VCR. RCA, Toshiba
and NEC already have digi-
tal VHS models in stores.
The digital models available
so far use computer memory
chips to enhance freeze-
frame amd slow-motion.

They also permit picture-in-
picture. Each company has
its own twists on the digital

concept. For  example,
RCA's VMT 400 adds some
interesting picture effects
that can make the image look
like a tile mosaie or a color-
ized poster,

Holiday gift tips
If vou're stuck trying to
think of holiday gift ideas for
vour favorite video buff, a
11"t]J lo & ;z'mn’l electronics
store ean help. Here are a
few suggestions:

® For the video enthusiast
whose coffee table is crowd-
ed with remote controls, GE
recently introduced an up-
dated version of its popular
Control Central universal
remote, Like the Control
Central, this handheld re-
mote can learn the functions
of your existing remote con-
trols, letting you retire the
remotes that came with yvour
VCR, TV and other prod-
ucts. Priced at $100, Control
Central 3 iz a simplified ver-
gion of the original, handling
up to three products in its
memory,

B As many people using
#mm cameorders have dis-
covered, it's especially im-
portant to keep Smm video
heads clean. Several acces-
sory  companies  including
Bib anid Nagaoka have re-
cently introduced 8mm head-
cleaners that will do the
trick. And they don't take up
a lot of room in a stocking.
B Another practical item for
home moviemakers is an ac-
cessory lens kit. These are
available from Ambico and
other companies. Some of
the add-on lenses for video
cameras and cameorders in-
clude wide-angle and tele-
photo  attachments, Used
properly, these lenses can
lend remarkable versatility
to & camera's built-in zoom
lens.

—




BUILD THE BEAUTIFUL BLUENOGSE II

It's A Relaxing Hobby
In today's hurried, harried world, everyone needs a re-
laxing hobby. Model ship building - the world’s cldest |
hobby = is the surest way to wind down and enjoy a I

creative outlel. You need no special skills. Just some |
spare time, patience and a desire 1o build something o
worthwhile. As you see your ship model approach- i
ing completion, you'll take pride in your creative
efiorts and newly acquired knowledge of how e
greal sailing ships were built. [‘1

Become A Shipwright of Old

Even if you've never buill a model before,
you can build the Bluenosa |I. Like a ship-
wright of old, you'll build this schooner
the way real ships were buill [
- using only the finest mate-
rials. You'll plank the hull
twice; first with Oregon pine,
and then with walnut for
lasting beauty. Most wooden
parts, including keel section
and frames, are pre-cut lor
easy assembly.

Anchor chains, eye-bolts, #3
and belaying pins are all h
made of brass. Even the
rudder hinges are brass,
just like the hundreds of
pin nails you'll use to
fastan the planking. You'll get
cotton rigging o hoist the sails. Thin
white Mukali wood strips to plank the
deck. Beautiful, pre-printed cloth sails. Blocks
and deadeyes of walnut and boxwood. And a
wooden pedestal to proudly display your finished modeal.

Of course, nothing this beautitul and well detailed can be built in
a day. Expect to spend 50 to 100 hours building this magnificant
schooner, Hours of enjoyment and immense satisfaction. Qur clear
instruction booklet and giant plans make every stage of construc-
tion simple.

You'd expect to pay over 5100 for such a high guality kit. But to
introduce you to ship modeling, we're offering it at the special low
price of 86895 A small price to pay for a finished model which
should be worth many times the cost of the kit

A Link with the Past

Built in 1963, the Bluenose |l is the last of the Tall Schooners.,
She paraded in the Tall Ships ceramony at OpSail 1976 and again
sailed proudly at the Liberty Weekend OpSail on July 4, 1986
She's an exacl replica of the original Bluenose, a Canadian fishing
schooner that outraced Mew England's fastest fishing vessels in
the Twenties and Thirties, landed record caiches

of fish, and even ran rum during Prohibition!

Ship Modal Catalog with

Trip o a Ship” Conbest

= sgndme
FREE with arder, I

Model Expo, Inc.

23 Just Road. Fairfield, N.J. 07007
Il nal comipletaly sabished. return
Visit our shores at;

28 Just Road, Fairfisdd, NJ
2758 W Sepulveda Bhed , Torrance. CA

ididams musl add B0 sales fax

; }47'*'

— — — — — — —

details about the “Wina YES' | waanl i buile the Bluenose || Kit. Please F

Blugnose 1l Kilfs) Mo, ALS00B and my FREE -
baginnar's handbook for only $69.95. G No

Alan send ma the lollowing 3t these special low prces

I 90-minute VHS Vidastape

“You Take the Helm'*

wittun 30 days for a full refund I ¥:;Ii§:i$;u;; SJ‘Q*GTF:E;;?;ED\::?F}' i N
I $19.85 {a 53495 value)

Fleage nclude §7 50 for shipping and insured delivery, N J

A Treasure for the Future

Cur Bluenose Il is one of the fines! ship model kits.
Using only the highest guality materials, you'll
create a wooden ship model that’s an heirloom for
r tomorow. A treasure that will be a source of pride
I for a lifetime. Or a cherished gift to be remembered by
family and friends for generations to come.

A Complete Tool Set Offer

"‘ .;i You don't need a whole workshop full of tools to build

the Bluenose Il - just the basics. We've pui togeiher
a ool package with all the
tools you'll need! You'll get:
hobby knifa, mini-hammer,
pliers, 2 files, ruler. 3

drill bits, 3 blades,

razor saw blade, pin

vise, iweezers, sandpaper, glue, paint

fil brush and wood oil — a $34.95 value,
1l but now only $19.85 when you pur-
chase the Bluenose Il

: “"‘*? Order Today -
% Get a FREE Book!

- Order your Bluenose Il
now and gel a FREE copy

of Ship Models from Kits, a 110 page
book selling for $7.95. This illustrated
quide gives slep-by-step instructions for
building the parfect ship model, plus
dozens of tips from the experts.

Win a Trip to a Ship or Cash
Build the Bluenose Il and win a trip for two to
Halifax, Mova Scotia or Vancouver, B.C. Or, you could
take £1000 cash instead! Just enter your completed model
in our “Win a Tip to a Ship” Contest. Pholographic entries must be post-
marked by 1/1/88 and will be judged by a panel of independent ship

model experts on the basis of excellence of craftsmanship and ac-
curacy. Details about the contast and its many prizes are contained in
our 1987 Ship Model Catalog included FREE with your Bluenose Il kit.

Special Offer! 90-minute Videotape

Prefer to see it all on your TV, screen? Watch our new 90 minute VHS
Videotape, “You Take the Helm", You'll see the Bluenose || being built
by a professional model builder. And you'll learn
how to build any plank-on-frame wooden ship

maodel. Many helpiul hints and secrets for
building professional quality models are high-
lighted. You'll be an expert on your first trip out!
A 52095 value, this videotape is now specially
priced al $19.95 when you order your Bluenose Il kit.

Credit card holders may order by phone.

Call Toll-Free 800-228-5588.
24 hours a day.

EiModal Expo Inc 1SS

NEW! 64-page full-color l Model Expo, INC. z3.ust foad. Fairtes. i oroo7 Dt P””H—.I
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Workshop

Mnicourse.,

BY ROSARIO
CAPOTOSTO

=
When filing long. thin edges that can't be clamped close to the vise
Jaws, sandwich the workpiece between two pleces of scrapwood to
keep the file from chattering as it cuts.

Using Files:
Part 2

ast month, we discussed
filese in general and
touched on how to use them.
This month, we'll take a ¢los-
er look at filing technique.
To begin with, the work- _
piece should be held at elbow _ o -
level. However, there are -~rihma ! il
exceptions. For heavy filing, rq. gl Vs Ll s
the work is held lower than | in straight or cross filing, clamp the work firmly. Advance the file forward and laterally, keeping it

elbow level. Conversely, fine, | Hold the file level and diagonal to the workpiece.  at the same angle. Use even pressure. You should
delicate filing requires that | Begin the stroke at the file's point. end the stroke at the file's heel.

you =it at the bench and keep
the work at eve level. There
are three basic ways to file:
straight or cross filing,
draw filing and lathe filing.

When straight filing, hold
the file diagonal to the work-
piece and starting with the
file's point, advance it for-
ward and laterally across the
surface, finishing the stroke
at the file's heel. This tech-
nique requires a file about .
one-third longer than the B
area being worked,

Draw filing is slower than

straight filing, but msu!ta N | jevel and perpendicular to the surface. Push and  high rpm. Use a single-cut bastard or lathe file and
a smoother surface. Use & | pyll the file along the workpiece. stroke It in a forward and lateral motion.
single-cut bastard file, grip-
ping it at the point and han-
dle while holding it perpen-
dicular to the work. Push and
pull the file over the work-
piece with even pressure.

Lathe filing is often used
for fine fitting of a turned
workpiece, You can buy a
lathe file with rows of teeth
at an oblique angle to its
length, but a single-cut bas-
tard file also works. ’ _‘ﬂ‘.‘J

Next, """?1”_ conclude Our | many files are available with “safe” or uncut edges. Here, a safe-edge file is used to square up an inside
series with tips on special- | This edge permits filing in tight spots without corner. Note that the work surface is secured as
ized filing. PM | cutting into an adjoining surface, close as possible to the vise jaws.
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New Home Security

Device

Stops Burglars

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

Better Than Burglar Alarms

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

Let AudiolLites Guard Your Home

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

Never Stumble in a
Dark Room Again

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

AudioLites Work Anywhere

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

30 Day Money-back Guarantee

Solid state construction and quality
craftsmanship means no wear and tear on
parts. AudioLites are UL listed and come
with a ONE YEAR REPLACEMENT
WARRANTY. Try our AudioLites for
30 days, risk free. You'll wonder how you
ever lived without them. If you don't agree
that they add security, safety and con-
venience to your home, just return them
for a prompt full refund.

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

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

Three Easy Ways to Protect Your Home in Minutes

The AudiolLite Plug plugs

The AudioLite Switch
furns on ceiing Nghts. I1's fer-
rific for dark stairways, hall-
ways. enfry ways, basements

The AudioLite Socket is
as easy to use as screwing
in a light bulb. This is the
AudioLite created for outside
fiood lamps, driveways and
walkways, Works with up fo
180 walts.

into any standard ouller and
is designed to be used onin-
terior room lamps. Any room
with a larmp can be sound ac-
fivated. The plug is portable
and can be used anywhere.
Works with up to 300 watls.

and garages. It installs quickly
and easily in place of your
prasent light switch using
just & screwdriver It lakes
anly a few minutes, even for
a novice, Works with up fo
200 walts. (incandescent)

Protects your home and family.

Stops burglars by turning on lights before
they break in.

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

Easy Ordering
Over Our Toll-Free Line

Order today by calling: 1-800-525-8624
(In CA 1-800-233-9559). Or, send to
Progressive Energy Corp., 255 So. Bent
Ave, #B-1, Dept. PM126, San Marcos,
CA 92069.

and convenience of Audiolites today. If in 30
days, | am not fully satisfied, | can return my
AudiolLites for a prompt refund.

[0 Please send me ___ Audiolite{s) at
£24.95 each. (Include 32,50 shipping for 1, $3.50
shipping for 2 or 3.) California residents add 6%
sales lax.

O | want to SAVE $20 and gel FREE SHIPPING.
Please send me 4. or more at $19.95 each — along
with my FREE BONLUS

JImodels: (erder any combination)

Plug(s) Socket(s) Swilchis)
O Check O MasterCard/Visa O C.0.0.
Card #
Exp. Date
Name == e e
Address I
City State ___Zip_
PEC
e
e ———
e ——
Progressive Energy Corporation

255 So. Bent Ave., #8-1, Dept. PM128
San Marcos, CA 92069
TOLL FREE 1-800-525-8624. In CA 1-B00-233.9559
1986 Progressive Energy Corp



Inside Detroit

BY JIM DUNNE

Oids 2+2 Hangs Tough

ldzmobile probably will

not produee this sleek,
low 2+2 coupe, Chances are
that the car—as yet un-
named, but already assigned
GM code letter O—will be
serapped  along  with  the
whole (lds Touring Coupe
concept.

The latest report from
Olds  headquarters, which
will not reveal any details of
the ear, is that the “Touring

medium-priced 4-door of the
Audi 5000 type to Olds,
The decigion, if troe,

this prototype. However,
GM watchers remember that
the Fiero was officially killed

not once but twice during its #
prototype stage. One of the |

things that saved the Fiero
was its atbractive styling,
which was seen by many in-
sile and outside of GM

Oldsmobile Touring Coupe may rise from its own ashes Fiero-lke.

Coupe is not a viable project
at this time." The car was to
be priced in the $20,000
range.

Still,
above shows, development
work on the car continues
even after GM management
has put its official kibosh on
the whole business.

The story making the |

rounds in Detroit is that
General Motors bigwigs feel
the corporation has more
than  enough  specialty
coupes in the lineup—Al-
lante, Corvette, Fiero and
the
Buick Reattag—so  Olds
should look elsewhere for its
specialty car. That leads
GM's big thinkers to assigna

40

as the photograph |

soon-to-be-announeed |

{through a variety of “spy"
photos) as a highly saleable
feature. Perhaps the same
seenario will take place with
this Olds. From the continu-
ing development work docu-
mented in this photo, it ap-
pears those in charge of the
project are hoping it will.
Even if the Olds Touring

Coupe does not get into pro-
duction, its design gives an
inkling of GM's planning for
future car models,

' Lincoln follows

The recessed door handles |

are g first for a car built in
the United States, even
though the hidden design
has been used in Europe and
Japan for years.

The grille shape and detail
continues a trend that stavt-
ed at Oldsmobile with the
Calais, and can be seenin the

Toronado and next year's

Taurus

This final prototype of the
1988 Lincoln Continental
(below) shows heavy influ-
ence from the Taurus in its
styling. Side sheetmetal is
rounded, and glass is set al-
most flush against the win-
dow frames. Overzize plastic
bumpers wrap around the
corners and extend to the
wheel openings, following a
degign that seems to be
reaching just about every

_\x

JTIL

Lincoln Continental will share front-drive Taurus platform in 'B8.

Cutlass Supreme. Bumper
and grille are rounded in the
plan view, and the grille de-
tail consists of horizontal
strips, to appear much like
the Toronado.

The windshield wiper is
also innovative for North
American cars. The single
wiper arm is gimilar to those
used on older Sciroccos plus
current Mercedes 300s and
some Subarus.

While the windshield wip-
er design 15 a slight money-
saver, since one blade and
arm are used in place of two,
the bigger attraction is its
novelty. No other General

Motors car has such a design
yet, though reports from in-
side (M indicate that a fu-
ture Riviera is being tested
with the single wiper sys-
tem,

new car model. The nontra-
ditional Lincoln grille is low-
er and wider, but it still car-
ries the Lincoln cue of
vertical bars.

Bigpest changes are set
for the chassis. Front-drive
replaces rear-drive, a 3-liter
V6 engine replaces the 5-
liter V&, and the suspension
is independent on all four
wheels. Ford is positioning
thiz model against the Cadil-
lac Seville, but at an expect-
ed lower price, perhaps even
below $25,000.

Big-car lovers need not
worry. The new Continental
does not replace the rear-
drive V& Lincoln Town Car,
That model will continue in
production indefinitely, rid-
ing the recent wave of popu-
larity for the older, more
conventional designs.

Big Ford
freshening
Na, it's not an Olds, but the
rear end of the 1988 Ford
Crown Victoria. Next year
i a “freshening” year for the
big Fords, with new grilles,
(Plense turn o page 45)

Face {and tail) Iift will give the
‘88 LTD an Oldsmobile look.
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THISWAGON

CHALLENGES EVERY
REASON FOR NOT

OWNING AWAGON.

Every vear, the Sports Car Club wce for five out of six hours.
of America holds a series of races with a More important, though. is that
class dedicated to performance sedans. — the 740 fimshed every race it started.
But in "86, Volvo gave the race a A statement some of the performance
larger dimension: the 740 Turbo sedans can't lay claim to.
Wagon. The first wagon to ever com- And one that may make the
pete in this SCCA series. 40 Turbo Wagon something unique

The results? In the first five races.  among performance cars,
the 740 recorded the fastest qualifving — The get-up-and-go that gets you
times twice. And led one endurance where you're gomg.

VOLVO

A car vou can believe in
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1987 Plans
Catalog From

Hovercrafts, outdoor sheds, fine
furniture, tool boxes. All this and more is
within your reach when you order Popufar
Mechanics' new catalog of plans for
1987. Imagine building:
e a hovercraft that flies 70 miles per
hour on land or water
s a3 wooden deck that makes your
backyard ideal for entertainment
and relaxation
e arocking chair made from solid
walnut and hand caned—a replica
of the rocker used by President
Lincoln!
Hundreds of plans to choose from, many
never offered before, and all complete
with diagrams, instructions and materials
lists.

Plus, you'll find an extensive selection of
books and photocopied Popular
Mechanics’ articles that tell you how to
sail, fix your car, dry out a wet basement,
clean your VCR and much more.

So if you want to feel the pride of building
something, become expert in a naw
hobby, do your own home and auto
repairs, send for Popular Mechanics'
1987 catalog of plans. Mail a $1.50 check
or money order, along with your name
and address, to:

Popular Mechanics
1987 Catalog

Box 1014

Radio City Station
MNeaw York, N.Y, 10101

Popular Mechanics i & publicaton ol Hoarst Magazings. adivision of
Tha Hearsi Corporsion o1 1986 The Hears! Comporafion: &l righis
tird




Mowr you can take that odd piece of
furniture and make it look brand new
Furmiture Refinishing helps you do an
expert job by providing a first-hand
look at the materials and technigues
¥ou'll learn the three main steps of
refinishing: stripping away the old
fimsh and stain, prepanng the wood
for the new finish, and finally, applying
the new stain andjor varnish finish
With the aid of this videotape, you can
restore your odd wood furniture, even
cabinets, and bring out the glow of its
original beauty. (VM-1003—523.95)

How-to videotapes
available from

T ee— -
20 DO-T-YOURSELF REPAIRS

e e TR

Il you're new (o doing your own aulo
repair or want the parfect gitt for
someone who just bought a car, this
one-hour fape of 20 common repairs
iz for you. Last Chance Garage shows
you ways io save money and do ihe
job right, from oil and filker replace-
ment to flushing a radiator 1o lubri-
cating the suspension. All procedures
are clearly explainad and demon-
strated, and a clever on-screen
numbering system lets you quickly
fast-forward to any topic. You'll ven
learn how to change your altermator
and replace shock absorbers
(VM-1002—524 95)

> Miharcs

—See what you can do!—

Hume lmprmmml ‘ﬁﬂ.en

Based on the award-win ning pubhc
television sernes of the same name,
This Qid House shows you in 60
minutes how aasily you can do home
repairs. As on their television
program, hosts Bob Vila, a regular PM
contributor, and Morm Abram skiflfully
demanstrate projects you can do. The
sefting is a typical house in need of
basic repairs and enhancements,
Among the 14 lopics: trimming a door,
fixing & faucet, glaning a window and
installing frack lighting. Even
advanced projects will seem easy.
such as building a deck, instaling a
brick patio and refinishing a fioor. With
the cost of home repairs and improve-
ments these days, you'll save a Iot by
doing them yoursell
(WM-1001—%24.95)

TO ORDER...

Refer to each tape by its order number and send a check or money order to Popular
Mechanics for the price indicated. Add $2.50 per tape for postage and handling. Mail to
Popular Mechanics, P.O. Box 1014, Radio City Station, New York, NY 10101,

Please specify VHS or Beta with your order. Allow four weeks for delivery. Returns
accepted if tape is defective or box is unopened.

Popular Mechanics is a publication of Hearst Magazines. a Division of The Hearst Corporation.
(Cr1986 The Hearst Corporation. All nghis rasered




AGUTS~GRIT

SURVIVE.

THE NEW PRESTOLITE CENTURA BATTERY

. TRUST YOUR INSTINCTS AND GET TOUGH.

Demand the toughest Prestolite battery ever

made—the new, rugged Centura.

Centura’s ?ar the guts to get you started when the

rest of the world stays in bed. Up lo 650 cold cranking
amps to knock even sub-zero starting problems out cold.
Centura’s got the instincts to survive when ordinary
batteries die. Its high tech design and rugged construction
combine to tame heat, cold, vibration, and water loss—
all those things that “wimp out™ requiar bateries.
Centura’s even got a tough, fold down carrying handle
that doesn't go limp when you pick it up. And two
pairs of terminals, top and side mount, for vehicle

interchangeability and to make jump sfarting your buddy
a breeze,

Centura’s got grit. A tough, 12-month full replacement
warranlty with real guts. The "other guys" wimp out
after only 90 days.

And only Centura's got the toughest name in batteries
behind it. Prestolite. For over 50 years our batteries have
survived their share of jungles in cars, trucks, even tanks/
So whatever you're driving, domestic or import, off-road
or stop-and-go, your car deserves better than a
“eivilian'" baltery.

Go for the guts and grit. Go for Cenlura.

#}; j}!zs ﬁﬁm Eﬂfma-_r CORPORATION

K FARS, Seacinig P TRE TSRS

=

prestolite

CENTLIM=3.

“Survival of the Fitest”
PREMIUM BATTERY



INSIDE DETROIT
(Continged from page 400

bumpers, deck lids and lights. The
chrome steel bumpers will be sheathed
in plastic end covers that blend in with
the rear fenders. And the trunk will
have a key lock at the lower right
corner. Doors, fenders and all sheet-
metal above the beltline are unchanged
from 1987, while the powertrain and
suspension iz carried over intact.

Opeis to U.5.?

Yes, and Lotus too, if GM goes through
with a plan to create a new group of
dealers for its European imports, Look
for three lines of Opels and perhaps
three Lotus models to be the backbone
of the new dealers” showroom hard-
ware. There's alzo a chance that Cor-
vette would be part of the deal, so that
the dealership eould specialize in high-
performance or European-type sporty
ears. Bigpest reazon for the plan: Get
GM's Opel line on sale in the U.5. to
compete against the growing demand
for midrange European sedans. But
GM zees the Opel name—the sound of
the name, not the reputation—as one of
its bigpest drawbacks.

Back to France

American Motors may stop its produc-

tion of the Alliance/Encore in the 1.5,
and import the economy sedans from
France instead, Poor sales of the two
lines, plus a plan to build larger cars in
North America, are the reasons behind
the thinking, AMC will continue to
build the Alliance/Encore through
19849, Bui after that, their future is
uneertain. The company wants to make
its highly suceessful Jeep lines even
more profitable, which eould signal a
maove of assembly lines—leep going to
Kennsha, Wisconsin, where the Alli-
ances are now built. The larger cars,
which AMC plans to build in Canada,
are the Premier sedans, based on the
Renault 25,

Caddy full of changes

Cadillac will keep the Cimarron as the
entry-level ear in its lineup for the time
being, and not import an Opel as origi-
nally planned. The decision is partly
based on another plan to bring in three
Opel models and create a group of
dealers separate from those currently
handling GM cars. Cimarron iz sched-
uled for a minor facelift in the 1989
model year, but the line could be
dropped out of production in 1992, Cim-
arron’s mission ig completed anyway,
The car was originally brought into the
Cadillac lineup to give dealers a fuel-
efficient small mode] they needed at the

height of the fuel crunch in 1981, Never
2 big seller at Cadillac, Cimarron none-
theless is now sold to a steady group of
about 20,000 buyers a year.

Chrysiler ‘88 plans

Chrysler's version of the aeredynami-
cally shaped sedan will make its appear-
ance next year when new Plymouth and
Dodge midsize models are introdoced,
Like the Taurus, the new Chryslers
will have only four doors to start. And
like Taurus, rounded ghapes will domi-
nate the sheetmetal, while glass will fit
almost flush with the body and doors.
These cars will be alightly bigger than
the LeBaron and Lancer, but will be
less gporty in appearance. Later, a 2-
door will be added to each nameplate.

Chrysler’s tall wagon

Look for Chrysler to try to extend its
lead in passenger van sales with the
introduction of a “tall station wagon” in
1889, This model will be a Mitsubizhi
product that could be built in the U.3.
at the Diamond Star plant Chrysler and
Mitsubishi are jointly building in Illi-
nois. Modeled after the popular Honda
Civie wagon, the new wagon will eover
the lower end of the passenger van
market and keep Chrysler at least one
step ahead of its domestic competitors
in minivan offerings. o |

. 6" Belt/9" Disc
ndustrial Sander

Rough sonds for shaping: fine
sondy for finishing. Thes indus
trial quality sander can handle
viraighl or bews| sdges, imide
curvel ond eregubor shoped
pinces
® Belr tins K locks at any angle
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maowable pobbe rilis 0245 8 4
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Rechorgeable W
Cordless Screwdriver
Compoct! Eary fo use! :

W

Slesk, boomerang desgn - great far
remcheng indo righd neaks and commers.
It's rechorgeoble and has no cords to get
i the wory!

®Epay, thumb-rowch forwordireverse selec
tor swiich, ® 150 RPs4 ® Buibin 3x 1.2% Mic-
kel Codmium rechorgenkde botteres. ®=LED
chorging indicotor light. eincludes 1 phillip ond |
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Limited Supply an Hand! Avgilable on e 15 come,

I3t serve hosis! So hurry ond order FODAY)
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2 Speed
14" Band Saw .f

tdeal for straight cutting & cuthing
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5308 v 13:174%, # Dependoble 3174
HPF motor. ®Cosi iron, 147 & 14" toble
s o to 45° o & WP lebi {or bewel
s, B4 0 4" groove = folale for
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2967 FPyi ® Codibroted scale & pointer
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G37H. # 190 ths. # 97" hinde incl o 1 yr. .-
parts re warranhy.

Compare at $799.00
Order No

sﬂ’m&?z,..,

canhnuous pedformance.  De-
signed with 3 precision-ground
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guard. Fence infeed & putfesd
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Speed
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Money-Saving Cutaloeg
Wholesale




BY BOB VILA

can do to keep a handle
on home plumbing by learn-
ing how the system works,
how to recognize its malfunec-
tions, and how to repair
them before they become
more serious. And  with
some professional plumbers
charging $50 an hour, there's
an even greater incentive to
learn plumbing basics,

Main shutoff valve
If a serious leak occurs and
you are unable to locate its
source, shut off the water
flow to the house with the
main shutoff valve. Test this
valve periodically and label
it with a big tag. Make sure
that every household mem-
ber knows where it is.

Pi

Every house has two sides to
its plumbing: the water sup-
ply system and the DWYVY
{drain, waste, vent system).

The water supply system
delivers hot and cold water
to the various fixtures and
appliances. Its pipes are usu-
ally made of Y- or ¥4-in.-dia.
iron, copper or plastic.

The DWYV system carries
out waste water, It also
vents potentially harmful
| gases to the outside. These
| pipes are wide (1% to 4 in.
dia.) and are typically of cast
iron, steel, copper or plastic.

Contributing Editor Bob
Vila is host of public televi-
gion's “This Old House,”
funded by Owens-Corning
Fiberglas.

ere's a lot a homeowner |

Fixing Plumbing

gkills for pipe repairs: mea-
suring a run of pipe and as-
sembling a joint. You'll also
need to choose from a very
wide selection of fittings. So
unless you're well versed in
this kind of work and have
the right tools, yvou might

want to eall a professional.
Plastic pipe offers some
advantages. It's  light-

| weight, simple to join and
| fit, noncorrosive, self-insu-

lating, elog resistant and in-
expensive. However,
plumbing codes do not yet
agree about where and how
plastic piping may be uszed.

Simple problems
Fixing a leaky faucet usually
is gimple. The method you
use will depend on what cat-
egory it falls into: compres-
sion type, washerless or sin-
gle-handle faucet.

The most common abuse
of compression faucets is
shutting them too hard. The
metal lip around the washer
begins to grind into the valve
seat, ruining the seal. Water
leaking from around the
stem of the handle indicates
a defective o-ring or packing
that wraps the stem. Re-

HANDLE
o ﬁp
L HanDLE
WHWNUT
SPRING
VALVE
STEM
.4
THREADE
WAASHER
WASHER &
SCREW 7 WALVE SEAT
' COMPRESSION
FALICET

LESS FAUCET
[SINGLE LEVER]

You need two primary |

mmmprmhnlmtlhﬂ]hprmmmmmngmm
hard. This damages the valve seat, ruining the watertight seal. The
washerless faucet (right] Is more rellable, but doesn't have inter-

changeable parts like those for compression faucets.

BALL COCK
ASSEMBLY
—‘___f_rium TAN ﬁ

li.-  TRIP LEVER

HAMDOLE L

&

Hli.i'r"-'l
HALL

-." é
: )
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Malfunctions in a tollet tank can be caused by
between the stopper and seat or an improperly set fioat ball.

place all the faulty parts.
Unlike washer-type fau-
cets, washerless faucets do
not have interchangeable
parts. Take the whole assem-
bly (it's easily removed) to
the plumbing supply store.
Single-handle faucets are
of three types: tipping valve,
rotating ball and cartridge.
They do not have washers or |
diaphragms. If leaks devel-
op, buy a repair kit made by
the faucet’s manufacturer.
When a sink, lavatory,
shower or bathtub drains
slowly or not at all, the usual
cause is an accumulation of ‘

hair, grease or debris. One of
the bhiggest causes of
plugged kitchen sinks is
pouring grease down the
drain, where it can cool and
congeal, forming a gooey
blockage. In bathroom sinks
and tubs, the leading cause
of elogs is hair.

A removable plastic drain
basket can catch many of
these substances. But if the
blockage is not in the drain
opening, the problem lies in
a trap or waste pipe. You
may be able to clear it by

pouring three or four pots of
boiling water down the drain
to soften the clog, then let-
ting the hot water run. If
this doesn't work, you
have three options.

First, you can use a
plunger. If this fails, try
a chemical drain cleaner. If
neither works, then you
have to use a drain snake.
Many sinks have a clean-out
plug on the hottom so you
won't have to remove the
whole trap.

According to my associate
on “This Old House,"” plumb-
er Richard Trethewey, the
most effective tools for clear-
ing a clogged toilet are a
plunger and a toilet auger.
Chemical cleaners generally
aren't strong enough to pen-
etrate a toilet trap complete-
ly. Select a plunger with a
fold-out or extra brim. If
several minutes of vigorous
pumping doesn’'t do the
trick, use the auger. Aim it
into the trap area, turn the
handle and keep moving the
auger up the trap. Hook the
blocking matter and pull it
out or break it up, rather
than push it in deeper.

&t
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Toilet tank troubles

After a flush, if water flows into the
tank but the tank never fills, the tank
stopper probably hasn't returned prop-
erly to the stopper seat. This allows
water to perpetually flow into the bowl
because of misalignment of the lift-rod
guide or bent lift rods. You can
straighten either with your hands or a
pair of pliers. If the stopper is falling on
the center of its seat and water still
keeps running out of the tank, check for
dirt or sediment on the seat. If the seat
is clean, the stopper may be worn and
need to be replaced. If problems persist
with the ball and lift-rod mechanism,
you may want to replace it with the
more efficient rubber flapper.

If the toilet tank refills after a flush
but the water fails to shut off, the tank
ball float may be set too high. To check
this, lift up the float ball. If the noise
and incoming water flow stop, it means
the ball isn't rising enough to trip the
ball-cock assembly. Bend the float arm
down. If this doesn't do the trick, then
replace the inlet valve,

If not enough water flows into the
bowl for proper flushing, chances are
vou don't have enough water in the
tank. Raise the float arm about % in.

Noisy pipes, frozen pipes
Banging noises that oceur when a fau-
eel is closed are called water hammer.
It's caused by water slamming against
the end of the pipe. The remedy is to
install a cushioning device called an air
chamber. This iz a vertical length of
pipe, capped at the top and connected
to a water line at the bottom.

To thaw pipes, apply heat slowly,
starting at the faucet or valve end.
Make sure the valve or faucet iz fully
open. You can apply heat with a torch,
but it’s safer to wrap the pipe in rags
and pour boiling water over it.

To prevent pipes from freezing, re-
route them to a warmer location. But as
a stop-gap measure, vou can use elec-
tric heating cable. Equipped with a
thermostat, it turns on whenever the
pipes are at risk of freezing. The cable
can also thaw frozen pipes.

Low water flow

Often, low water flowage is caused by
rust or deposits clogging pipes. To test
for this, open a cold water faucet at a
laundry tub or washing machine and at
a bathroom or kitchen sink. If the flow
is low at the second fixture, the pipe
connecting the two is constricted and
will have to be replaced.

Water heater failure

A water heater can fail from unheeded
tank corrosion. You ean defer corrosion
and help the heater operate more effi-
ciently by draining about a pail of water
from its tank on a monthly basis. PM
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AT JACK DANIEL'S DISTILLERY we never

have to go oo far to find our Christmas tree.

The woods around our part of the country are
full of them. So getting a good one is never

a problem. We hope you won't have to go to
too much trouble getting s
ready for the holidays (\h r..rffifﬁ“
either. So you can sit g Yo't )|
back and enjoy this (> Jonnorsee )
happiest of all seasons
with your family and
good friends.

_,.-— i T'_"‘
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CHARCOAL MELLOWED FOR SMOOTHNESS
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Capsela Computer Remote Control set 5 a snap to put together.

ll-meaning relatives are forever buying “learning”
toys as Christmas presents for children. Such toys
more often than not wind up on a shelf, a monument to the
power of boredom. But this year's New York Toy Fair

vielded & toy that teaches without pretending to do so. It's
| just plain fun. The Capsela Computer Remote Control
| building set by Play Jour is a 17-function, motorized con-
struction system, The parts snap together in a variety of
configurations to become robots, spaceships, earthmovers
and what have yvou.

My 6-year-old daughter Rachel and my 15-year-old son
Simon had the $150 set for an hour before they were able to
put together the robot shown above. It has flashing lights, a
buzzer and a set of reduction pears that work in a see-
through modular capsule. How drive systems work becomes
quickly apparent to the user as this set comes together.

Lasers give medicine new vision

| pence research.

A Harvard Medical School
| team led by Lioyd Aiello re-
ports a high rate of success

of the major effects of diabe-
tes, Roughly 20 percent of
long-term diabetics  suffer
damage to bleod vessels in
their eyes. The damage usu-
ally widens blood vessels, al-
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with lasers in controlling one |

lowing larger than usual
molecules to get through. |
Thiz puts pressure on eyve
nerves and causes partial
blindness.
New laser cauterization of
eye blond vessels in diabeties
)
|

| has reduced the blindness |

rate to 10 percent. Tests are |
continuing with this method.

P PHOTO BY TALLAT MOHARBAAD

Higher 1Qs

A proup of us were gathered
around Raj Ready, head of
the robotics institute at Car-
negie-Mellon University in
Pittsburgh. He was explain-
ing the value of the personal
computer in artificial intelli-
“Parallel
processing” was the term for
the day. And it hasz become

| the biggest hope among sei-

entists trying to make ma-
chines as intellipent as hu-
man beings.

In parallel processing,
more than one computer is
used to solve a complex
problem. Each of the periph-
eral computers takes one
chunk of the problem and
works on it, then dumps the
solution to a central process-
ing unit. Carnegie-Mellon
and several smaller institu-
tiong are working on the
technique today and expect
to come up with highly intel-
ligent systems within the
next two or three vears,
Such systems might operate
d mass transit line, or moni-
tor the progress of a post-
operative patient.

The problem is being at-

tacked at several fronts

The most progress has

been made in the area of
“expert systems.” These are
programs that contain all the
data available on one small
subject. For instance, there
might be a single program
dedicated to the mitral valve

of a human heart. This pro- |

gram would contain data on
the valve's construction, op-
eration and history, based on
thousands of case studies of
normal and diseased valves,
A heart surgeon considering
an operation on a  mitral
valve might put an expert
system disk on his computer
and tell the computer his
present patient’s blood pres-
sure, pulse, heart hizstory,
weight, disease history and
other data. The computer
would then produce the pa-
tient's profile suggesting
several diagnoses, Such con-
sideration might ordinarily
take a team of doctors days
to generate. Working with
[BM, Raj and his colleagues
have embarked on a 3-year
study to develop expert sys-

| tems.

Space factory

The Challenger Shuttle di-
saster has changed a lot of

the discussion going on |

about our future Space Sta-
tion. Many politicians are

saying the station ehould be |

used for pure scientific and
military purposes only. But
there is a groundswell to-
ward dedicating much of the
Space Station’s area to fac-
tory use when the system
goes into orbit in the 1990s.

Reliance Electrie’s Robert
Dannenfelser Jr. helped fo-
cus the support last month in
a paper released at a NASA
conference.
predicts that space manufac-

Dannenfelser |

turing has a sales potential of |

upward of $100 billion a year

within the next 20 years. |

Pharmaceuticals and metal
alloye, he predicts, will be
the leading items.

The major element needed

i is electronics. Everything

working in a space factory
will have to be automated,
Dannenfelser says microcom-
puters can be programmed
to run a factory of 2500 cu,

| ft. or less, That footage is in

keeping with current plans
for Space Station modules,
Also, control devices that

have parts capable of gener- |

ating or receiving electric
currents are already being
made. This dual capacity
means that all the mecha-
nisms needed to run a space
factory would take up a very
small fraction of the area.
Az we get back into the
launch mode with our space
program, Americans should
demand the system be used
with manufacturing in mind.
It's time to bring something

| back from space besides

moon rocks.

Student
scientists

When the American Associa-
tion for the Advancement of
Seience holds its annual
meeting in Chicago in Feb-

ruary, hundreds of research |

papers from high school stu-
dents will be presented.
High school students and
teachers interested in this
program should zend a self-
addressed envelope to me,
and I'll rush you details on

how to participate. ™
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If the world were a perfect

place, you wouldn't
Nneed a Buick.

The real world
includes long
stretches of traffic,
terrible weather and
serious demands on your
car. So, may we suggest that
you cansider a car intelligently
designed to handle the real world?
We're suggesting you consider
Buick LeSabre. Not because it's
perfect, but because it is so good
at the things that really count. For
example...

For adults

Those of us who have gradu-
ated to adulthood appreciate cer-
tain significant accommaodations to
reality. A glance at LeSabre's inte-
rior tells you it's rich and hand-
some., Sitin it and you find sorme-
thing even better: true support
combined with deep luxury, And
the available 6-way power control
seat puts a wide range of adjust-
ments at fingertip control.

While you're sit-
ting in that seat, do
another reality
check and
vou'll find
another
surprise:
room,You
have to
stretch
to reach
the far
side, Clearly,
Buick is an automobile built for
adult pleasure.
In the long run

The real world is not kind to
autormobiles. Rain, rocks, potholes,
mud, salt, ice and humanity all take

= -

their toll. Buick is
prepared (o fight back.
Take something as funda-

mental as the paint, The LeSabre
finish starts seven layers down.
First, the body isimmersed ina
phosphate cleaning solution. Then
it is electrically charged to provide
a magnetic attraction for paint.
Only then does the first primer coat
go on. After the primer coat is wet-
sanded by hand, a gt
platoon of robots
applies two sepa-
rate layers of color
enamel, dancing
and whirling to :
cover every surface =
evenly and com-
pletely.

Finally, two coats
of clear acrylic enamel are added
to provide a deep, lustrous finish to
keep your Buick handsome through
years of life's
abuses.

Where better really matters.

C

Buick LeSabre Sedan

To drive

When all is said and done, the
real test of salisiaction with a car
happens behind the steering
wheel. And Buick is just what the
driver ordered.

LeSabre's big 3.8-litre V-6 with
sequential-port fuel injection is
there to do the job quietly, easily,
reliably. Fully independent suspen-
sion not only smooths the ride but
also grips the road in a highly

sporting manner.

Until the world we live in
perfects itseff, may we suggest
that you buckle up and see your
Buick dealer for a test drive in
an automobile
that can make
reality

enjoyable.
Really.
For more
information,
a brochure or

a test drive, call
1-800-87-BUICK
(1-800-872-8425).

<<
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New synthetics and design hit the ground

running for the soldier of tomorrow.

BY TIM COLE. Outdoors Editor
Photos by Brian k. WoIff

"J..
|'.-"'il.t_?r M

he time is the future and the place is a

distant battlefield. Cobra gunships and

Apache attack helicopters secure a land-

ing zone and a Meet of UH-60A Black-
hawks, dangling in the air like a parade of in-
sects, prepares to disembark the army of the
21st century.

The threat from an opposing land force is real,
but so too is the threat from prolonged exposure
to the sun and rain, rocks and undergrowth,
wind and snow. To sustain soldiers in this harsh
environment—to keep them fighting harder,
longer, more safely—the Army has developed an
array of protective clothing and equipment that
relies on the latest in outdoor technologies.
From helmets made of DuPont Kevlar, to unique
1-man shelters that convert into ponchos and
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Spec. 4 Jack Braden of the U.3. Army's
Third Ranger Company exits a
Blackhawk transport. He's wearing the
Army’s latest battie dress uniform and
carries a Sguad Automatic Weapon.




SUMMER GEAR

Capt. Michael Ammel wears new-
style battle dress with Keviar
helmet and flak vest. The Army's
new tactical load-bear-
ing vest carries Ammel’s
ammunition, grenade
pouches and sidearm,
Part of the integrated
individual fighting sys-
tem, the vest also ac- =
cepts a small “patrol {#
pack’” for short missions.
The patrol pack fastens to
the internal frame alpine
pack, below, Also shown below
Is a typical MRE—or meal. ready- '
to-eat—with camp stowve. The
Army's new sleeping bag rests 1
inside the individual muitipurpose i

sheiter (lower right). which folds
into a 5-pound bundle and con- §
verts to a poncho [upper right). ‘
wir
&1

PATROL —_ : #

PACK

ALPINE
PACK

w o

compress to tiny S-pound bundles, the
Army iz finding new ways to support
fighting men in the field.

Much of the work is being conducted
by the U.8. Army Research, Develop-
ment and Engineering Labs in Natick,
Massachusetts, Natick technicians ei-
ther modify eommercially available ma-
teriel to suit a rigorous Army environ-
ment, or create entirely new gear that

5

———KEVLAR HELMET

EYE PROTECTION

___——HKEVLAR FLAK JACKET

LOAD-BEARING
s VEST

SHELTER

SYNTHETIC /

_.MRE RATIONS SLEEPING BAG

meets tough Army demands. They
start by studying the effects of climato-
logical exposure on human volunteers,

who don various types of prototype

— clothing and equipment and perform

tasks inside weather-simulation
chamhbers, Wind machines, moisture
makers, heaters and air conditioners
can duplicate desert or winter condi-
tions down to precise humidity and
wind-chill levels. Subjects walk or run
on treadmills that vary in speed and
inclination while scientists monitor
their heart rate, respiration and tem-
perature, Prototype gear is also tested
in the field at Army installations like
Fort Benning, Georgia, home of the
infantry, and in Alaska. The theme is

IMNDWIDLLAY r
MULTIPLIRPOSE |

o

e

emphatieally high-tech, with lightness,
durability and low bulk remaining, as
always, the Army's paramount design
ohjectives.

Begin with the battle dress uniform,
or BDU. The olive drab jungle fatipues
of the Vietnam era are being phased out
in favor of BDUs sporting specially
designed camouflage patterns that ean
defeat Starlight night-vision scopes.
Camo designs are available for desert
terrain or for the tropics. Camouflage
makeup is also becoming a standard
item, and Natick is working on camo
paint that doubles as an insecticide.

The Army has also given priority to
eye care, and soldiers of the future will
be izssued “ballistic eye protection” orig-
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COLD-\WEATHER
WINTER GEAR CLOTHING
Here, Ammel demonstrates the Army's new .
extreme cold-weather clothing system, or
ECWCS |inset far right). It consists of layers
of synthetics like polypropylene. fiber pile
and molsture-permeable fabric. They're
worn underneath camouflage overwhites
[right]. New equipment for traversing snow
and ice |bottom) consists of collapsible
skis, climbing skins, ski poles. magne-
sium snowshoes, campons and va-

por barrier boots. Sivretta step-in
bindings (inset below| accept Kas-

tinger plastic shell mountaineering

boots and cant upward to ease hill
climblng.

CAMOUFLAGE
OVERWHITES
.
Ly MAGNESILIM
i SNOWSHOES

VAPOR
BARRIER
BOOT

» TELESCOPING
. T
\\ % POLES

COLLAPSIBLE :
SKIS MYLAR CLIMBING SKIN
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BIVOUAC 2000

inated by engineers at Gargoyles. The
bronze ' color shields against harmful
UV rays and the impact-resistant poly-
carbonate lenses have an outer coating
of silicon.

The lightweight, bullet-resistant
Kevlar helmets and flak vests intro-
duced to the public during the Grenada
invasion are being augmented by new
pack and load-bearing gear called the
integrated individual fighting system,
or [IFS. Heart of the concept is a
redesigned web harness used to carry
ammunition, grenades, canteen, en-
trenching tool and sidearm. The har-
ness is called a tactical load-bearing
vest (TLBV) and distributes weight to
the upper torzo instead of to the waist
and lower back. The TLBV is also
dezigned to be worn tight, enhancing a
soldier's freedom of movement.

The big advantage of the tactical
load-bearing vest is the way it works
with the remaining two elements in
[IF3. Soldiers on extended bivouacs
use an internal frame alpine knapsack,
heavily modified by the Army from the
Lowe Alpine pack, to include a smaller
“patrol pack” attached to the top. The
patrol pack detaches from the larger
alpine pack and snaps to the tactical
load-bearing vest for short-duration re-
cong. The infantryman is thus free of
excess bulk and weight during tactical
gituations, vet has the advantage of
sufficient short-term storage.

Predictably, the new backpack also
has a compartment for a stuffable syn-
thetic sleeping bag. The Army's latest
cold-weather bag was developed from
the North Face Big Foot. Materials
consist of an all-synthetic inner bag
insulated with Celanese Polarguard.
An outer cover is made of a moisture
vapor permeable synthetic, like Gore-
tex, and the whole arrangement is
shorter and wider than sleeping bags
found in the marketplace, conforming
to the size and shape of the 95th-
percentile soldier.

Multipurpose tent

The cold-weather bag fits inside the
Army's new pup tent, or IMPS, which
stands for individual multipurpose shel-
ter. Conceived by Ecotat, IMPS con-
verts from a single-man tent incorpo-
rating an insect-proof screen liner to a
hammock, ground cloth or calf-length
poncho capable of covering a soldier's
alpine pack. Two IMPS zip together to
form a #-man shelter.

To nourish the soldier of tomorrow,
personnel at Natick labs have contin-
ued to improve infantry rations, now
dubbed MREs, or meal, ready-to-eat.
Replacing the meal, combat individual,
or MCI, rations, which were bazsed on
canned food technology, MREs come in
laminated pouches of polvester fiber,
aluminum foil and polyolefin, Food is
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sepled and sterilized externally with
heat, MEEs weigh less, take up less
space and store flat.

Members of Natick's food engineer-
ing lab are proud of the variety MEEs
offer—entrées of beef stew and chicken
i la king, for instance, and desserts of
chocolate brownies and cakes. A soldier
can heat water in a standard-issue can-
teen cup using a trioxane fuel tablet,
and warm up food inside individual
pouches to 150° F in three minutes. A
typical MRE also contains matches,
gum and snacks (but, alas, no cigarets).

There are many challenges in main-
taining an effective fighting force in the
temperate zones of the world, and the
warm-weather gear just described goes
a long way in satisfving the infantry-
man's basic needs. The challenge of
living, moving—and fighting—in cold-
weather zones is exponentially greater.
Matick has met the challenge with the

Battie dress uniform of the Vietnam era, just
20 years ago: Note steel-pot helmet, ALICE
pack with external frame, solid OD Jungle
fatigues and oid-style combat boots.

extreme cold-weather clothing system,
or ECWCS, that adopts the “layered”
approach outdoor clothing makers use
to fight sub-freezing temperatures.

ECWCS is effective from 40° above
zero Lo 607 below zero Fahrenheit and
beging with an inner layer of polypro-
pylene, considered the state of the art
in cold-weather underwear. The zip-
pered top and stretch-waist bottoms
maintain warmth and wick perspiration
away from the skin. A polyester fiber-
pile shirt and matching bib overall come
next, followed by coat and trouser lin-
erz of polvester batting.

Tough cold-weather field trousers
—laminated and moisture permeab-
le—are worn on the outside in conjune-
tion with a specially designed moisture
permeable camouflage parka. The
Army has built into this unique over-
eoal special ventilators, inner and outer
pockets, and a custom internal snow-
shedding skirt. Nomex mittens and ba-
laclava protect hands and face,

Insulated white vapor barrier boots
complete ECWCS. They're equipped
with a special valve that bleeds off air
expansion during high-altitude air-
horne operations. The next peneration
vapor barrier boot (pictured in black)
has a reconfigured sole and is being
made compatible with ski bindings and
snowshoes. Familiar “overwhites,” a
baggy linen 2-piece suit, are worn over
ECWCE to provide camouflage.

Compact skis

A laboratory at Natick is responsible
for developing “oversnow traversing
equipment,” and the result is light,
durable and compact. For instance, the
skis currently being tested disassemble
into two pieces so they can be carried
easily by a paratrooper, who reassem-
blez them on the ground by fitting
together a carefully machined dovetail
Joint that's tapered on one end. A clevis
bolt keeps the skis together.

Skis are designed to be worn with
high-tech plastic-shell mountaineering
boots from Kastinger. They come
equipped with a leather and wool lace-
up insert that can be worn around eamp
and provide enough support for a vari-
ety of strenuous wintertime activities
like skiing. They're particularly suited
to mountaineering and ice-climbing
when worn with special articulating
crampons developed by Chouinard.

The Army has improved a soldier's
skiing performance by using Silvrettra
step-in bindings, which cant upward
during uphill climbs. Fatigue factor is
greatly diminished. And when the
Army’s new portable Mylar “elimbing
skins" are attached to the bottom of the
skis, a new-tech twist on the old mohair
trick cross-country skiers use, all-ter-
rain performance can be achieved. Add
to the Army's new skiing system a pair
of twist-lock telescoping ski poles—also
collapsible for airborne operations.

An Army-developed, magnesium-
frame snowshoe with plastic-coated
stainless steel webbing can also be
worn with the vapor barrier boot.

The TLBV is worn outside the over-
whites (a compromise in access to am-
munition over absolute conecealment)
and Natick is working on a new type of
canteen for extreme climates (pie-
tured), that has greater insulation for
very cold, or very warm, weather,

All of the gear developed by Natick
will someday join on the museum shelf
the various styles of battle dress that
the U.8. Army has relied on for over
two centuries—{rom the blue coat and
tricorn hat of Valley Forge, to the
fanciful Zouave fex and breeches of Bull
Run, to the steel pot and OD fatigues of
Dia Nang. But until something better
comes along, Natiek iz serving the
fighting man with the ultimate in cloth-
ing, food and shelter. P
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THE GREAT ==
AMERICAN CHASE

PM toughs it out on America’s side roads.

TEXT AND PHOTQOS BY STEVE PARKER, West Coast Editor

hat type of per-

son  can part
with up to $7500 in entry
fees, spend thousands more
in expenses, and race a car
he may have paid hundreds
of thousands of dollars for in
grueling, cross-country com-
petition? Check out the 96
entries from all over the
world in the Great American
Race (GAR). Professional
rallyists, wealthy business
people out on a lark, just
plain folks who happen to

PM’s entry braves the rain on the flatlands of indlana [top]), while a
1935 Ford has clear salling [above| to take third overail.
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love cars . .. they were all
there. And 20 was POPULAR
MECHANICS,

The GAR is a time/speed/
distance rally for cars,
trucks and motorcyecles that
are more than 50 years old.
Starting in Anaheim, Cali-
fornia, and winding up 11
days later in New York City,
drivers get to see the nation,
develop rally skills, have a
lot of fun, and maybe even
win a lot of money.

There are some truly exot-




Ragtop on Phaeton (right)
provided minimal protection.
Standing behind the PM
entry |below, from left| are
navigatorim Edwards,
mechanic Gary Evans,
owner/driver Duarland
Edwards and mechanic Fritz

Hady. Sable support vehicle
and author Parker are at rear. L

ic entries, as well as a gagele of more ordinary cars.
Starting with Europe, we find a 1935 BMW Roadster
piloted by two German counts currently living in England.
From Italy, there's 4 supercharged Alfa-Romeo. England
provides a rave 1936 Jaguar S5-100 and a 1922 Rudge-
Whitworth motoreyvele. Japan offers a 1936 Datsun mod-
eled after Austin cars of the time, with a top speed of 32
mph and an all-Japanese crew. A 1907 Thomas Flyer was
the winner of the great race around the world from Paris to
New York in 1908, This is the car's second race in 30 vears,
Fleshing out the entry list are an assortment of Fords,
Chevys and other fascinating antique cars and trucks.

PM chose to support a 1936 Ford Phaeton—The Spred €F

Wildes-Bearre—owned and piloted by Durland Edwards,
a5, Hiz Z7-vear-old =on, Jimmy, served as navigator.
Edwards runs a restoration shop near Wilkes-Barre, Penn-
svlvania, and felt there should be a local entry. After all,
Wilkes-Barre was the next-to-last stop and would host the
celebration at the end of the event, which tied in with a 4-
day July 4th celebration ealled, appropriately enough, the
Great American Festival,

Although Edwards enjoys working on other people’s old
ears, it hard been hiz dream sinee the event began three
vears ago to swing an entry in the Great Race. Not many
people can afford to enter an event that requires driving
and trailering acress the country twice, with a Hl-year-old
car, support vehicle and crew. So our media entry, worth
§7500, went a long way, and local buzinesses covered
expenses like pas, hotels and meals. But Edwards pur-
chased the ear himself, and spent months preparing. Ford's
Loz Angeles office provided a Mercury Sable chaze car for
PM and a news team from the Wilkes-Barre Piwes Leader,
which filed daily reports on the home team.

The GAR i=n't really a race, but a time-distance rally.
The object i= to arrive at the checkpoints at exactly the
right time, not just in the least amount of time, No
odometer is allowed, but a speedometer is, and only one
analog stopwatch and analog wristwatch can be kept in the
ear, Several modifications are allowed, including improve-
ments of braking, cooling and fuel systems. On our Ford,
Durland installed a high-capacity radiator and an extra fan
in front plus an electric fuel pump to overcome vapor lock.

Route instructions are given to the drivers every morn-
ing. Those coming closest to perfect time at the end of each

o]

day win. Hidden checkpoints scattered along the route
keep careful wateh over each car. Experienced rallyists can
finish an entire day less than 20 seconds off a perfect time.

Having extra people in the car, creeping up to check-
points, keeping notes on unauthorized note paper, even the
filing of written protests can all add up to heavy time
penalties. Daily winners get $5000, second place 2000 and
third 21000, On the final day, closest-to-perfect time
garners a cool $100,000.

It's a grueling event for car and crew, and since the
Edwards had no previous rally experience, we hardly
expected them to beat the pros in the field. Just getting to
Manhattan by July 5 would be reward enough.

Day 1—Disneyland to Palm Springs

The competitors parade down Main Street of Disneyland,
and the cars are right at home on the turn-of-the-century
cobblestone paving. But the beauty of a southern California
morning turns into a hellish late afternoon in the desert.
Some 12 cars do not finish (DNF) the day, victims of the
heat. Palm Springs registers 98° F at midnight.

2—Palm Springs to Grand Canyon

Desert Center, California, has never seen anything like it.
The tiny town in the middle of the Mojave is a designated
gas stop, and the local 2-pump owner can't remember the
last time a 1916 Crane Simplex limousine filled "er up here.
At noon we enter Needles, California, where the outside
temperature gauge on our Sable registers 117°! After a stop
in Seligman, Arizona, we hit the final stretch of the day to
Grand Canyon, arriving at sunset, when the Canyon is most
apectacular. Our climb in altitude has dropped tempera-
tures into the high 80, and the nighttime sky over the
Grand Canyon is full of more stars than anyone can
remember seeing at one time.

Day 3—Grand Canyon to Albuquerque

The Monument Valley morning run is inspiring enough, but
fades in comparison to the sheer majesty of the meadows in
the high ecountry of Arizona and New Mexico—wooded,

Pit stop: This 1935 BMWY isn't likely to find anything except gas
and munchies at this rural service station in California.
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The 1924 Bentley Boys are at top. Goodyear's
restored 1917 Packard truck [above) re-creates

1918 cross-country run, The "30s-style Ford dirt-
track racer braves New Mexico heat [right).

grassy plains that streteh forever, rimmed by mountain
peaks, We're following U, 3. 40, but as much as possible the
rally cars are divected off the main highway and onto
SErviee roads. r|15m'-fILJ|.E}'|'::':-'L|’.1l|'- New ."-h-'\:jl'-l, and across the
Continental Divide we 1'a.||'5._"|- on, arriving at _"l.|':sl_||||-|'|4u|-
about 5 p.m.

Day 4—Albuquerque to Amarillo

People are starting to pay attention to timing sheets, as the
GAR computer sorts itself out from some initial confusion
We in the Speee? €F Witdes-Sarre arve just happy the car is
still running. However, the first day out we garnered a
respectable 45th position, and the next day a 3Tth. The
team improves with practice. Pulling into Albuguerque
with a busted speedometer, we finished 14th on day three.
Today at Amarillo it’s 20th place, but team manager Lee
MeDonald cautions us to stick to the race plan of merely
finishing each day, worrying about position second.
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Day 5—Amarillo to Tulsa

MeDonald's admonition is well-founded. Fhe S breaks
down just a few vards bevond a checkpoint outside Clinto
Oklahoma, with an overheated eoil. The car is loaded int a
trailer and hauled inta Tulza. We DNF for the day, the low
point of the trip. During the night, the crew repositions the
coil to a cooler spot under the hood

Day 6—Tulsa to 5t. Louis

We pull into St. Louis: in the middle of a spectacular
summer lightning storm, After a week of four hours nighti
pest, the summer rain feels ezpecially refreshing.

Day 7—5t. Louis to Indianapolis

Torrential rains mark this day of competition. We make do
without windshield wipers, and only rain gear provided by
one of the sponsors makes the trip bearable. We drive into

l||"'| irze Parn fo JHEiTE Fias







NISSAN MAXIMA




were already light-years ahead of the old dinosaurs.
There's not a tail-wagger in the group.

We identified eight of these wagons, starting with the
futuristic Audi 5000, which started the high-tech wagon
trend. We had to include Fords lookalike Taurus and
Chevy's nimble Celebrity Eurosport. Volkswagen's 4-
wheel-drive Quantum Synehro is about as high tech as you
can pet—an Audi in VW clothing. Peugeot’s 505 Turbo is a
surprising performer, and Volvo actually races its 740
turbo wagon in the Showroom Stock class because it's
faster than the equivalent sedan. Nissan's Maxima is a
perennial favorite. Toyota’s Cressida wagon is being re-
placed with a new upscale wagon version of the Camry,

To see for ourselves which of these wagons is truly most
wondrous, we tested them at Raceway Park in English-
town, New Jersey, and over the road outside Prineeton.

Volvo 740 Turbo

Volvo's 740 Turbo is about the ultimate refinement of the
conventional front-engine/rear-drive station wagon. Com-
pared to the sleek Taurus, the frumpy Volvo is distinctly
old-fashioned looking. On the other hand, the Volvo pack-
age works better than other cars that look better on the
spec sheet. And Volvo's 160-hp, turbocharged, intercooled
d-eylinder is the most powerful engine in this class, not to
mention one of the most technically advaneed.

In the quarter-mile, the staid Volvo walloped the compe-
tition by half a second and 5 mph. Mid-pack finishes in every
other test, plus an embarrassing last place in braking—pro-
bably due to brakes that hadn't been properly bedded-in
before we started—dropped the Volvo to thivd in our track
ranking. But, don't be misled. As our track test driver

SPECIFICATIONS AND DIMENSIONS

summed up: “The Volve is the most stable and secure
wagon you can buy. And it goes!” Even with a $22,000 price
tag, the 740 Turbo i= the stripper version of this car. Our
testers were dizappointed to find 8 manual sunroof and
manual mirrors on a car this expensive,

Features our testers specifically liked include the conve-
nient pushbutton overdrive switch atop the shift knob
{(“handier than a FIFTH speed”), the driving position (*real-
Iy like the big steering wheel and nice instrument layout™),
and the ease of maintenance (“a snap to service”).

The Volvo's balanced performance and overall ambience
are what made it a winner. Every tester mentioned the
marvelous handling and acceleration (“passing is a joy"),
and the Volvo's “air of solid self~confidence.”

Peugeot 505 Turbo

The most pleasant surprise of this test was Peugeot's
opulent 505 wagon. The curvaceous Pininfarina look is back
in style in our Aero Age, and still handsome after all these
years. The white paint job on our test car was flawless, the
blue leather interior hedonistically extravagant.

Compared to past Peugeots, the current 505 has terrific
ergonomics, with logically laid out controls and comfortable
chair-height seats. The interior doesn’t measure any larper
than the competition, but it feels more spacious.

At the traek, the 506 performed remarkably well. Thanks
to its all-new turbo 4-cylinder, it was the only wagon besides
the Volvo to break 17 seconds for the quarter-mile. It was
alzo second on the skidpad and securely near the top in our
other tests. It even holds more grocery bags than the

Produced by PR Ao Dept, Test Dy Rich Taylol, Photos Dy Humghiey Sutton

PRICE WHEEL-
BASE AS TRANS- BASE LEMGTH WEIGHT
CAR PRICE TESTED ENGINE MISSION {bn.) in.) (1.}
Audi S0005 £20,625 £23 040 110-hp SOCH G-gpeed 105.8 1927 2954
2.2t [Aline-5 rridnual
Chevy Celebrity Eurosport 9546 15,622 125-hp OHV I-speed 104 5 1890.8 2850
2 B-liler V-6 aubomatc
Ford Taurus LX 13,521 16,246 140-hp OHY 4-spped 106.0 1918 3165
3.0-liter V-6 Aulomanc
Missan Maxima GXE 16,699 16,900 152-hp SOHGC 4-speed 100.4 184.6 3260
3.0-liler V-6 automabe
Peugeot 505 Turbo 20,800 21,315 150-hp OHY 2.2 Sespaied 114.1 158.9 3230
liter Inlime-4 Turbo manual
Toyota Camry LE 14,168 16,063 115-hp DOHC 4-speed 102.4 1831 3010
2. 0-fibar Inding-4 autormnalc
Volkswagen Quantum Synchro 16,645 18,340 110-hp SOHC S-speed 100.4 183 1 2535
2.2-Eter Inding-5 manual
Vaolvo 740 Turbo 21,355 21,675 180-hp SOHC 2.3- 4-gpead manual 108.1 188.4 3104
liter Inlirve-4 Turbo + overdrive

1. Bes! speed while weaving throu
2. G-forces generated during ste

s@ven congs placed 100 11, apart; the

-gtate comering arpund a 200-k.-dia. cin

et 1 Speasd, Ehe better the transiant handling.
, DW= Clockwise, cow = counterchockowise.

3. The number of standard-size grocerny bags thal wall stand wpnght (1-in. crush space parmitied) in trunk with rear seats up

4, Cubic foolage in cargo area with rear seals down
&0
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competition, a holdover from its commercial van origins.

Toyota Camry LE

We originally asked Toyota for a Cressida wagon, but
Toyota's people talked us into trying the new Camry, which
they're ohviously grooming to move up-market as the dollar
drops against the yen. As it turns out, the Camry actually
won our track test—mostly because of an unbelievably
spacious cargo area and a fuel-sipping engine,

Our testers liked the basic Camry package, with the
exception of the “horrid Datsun 810 taillights.” The conser-
vative, slab-sided body is beautifully put together, and
unless you put them side-by-side, it's hard to tell the
difference between the Camry LE and the older Cressida.

Inzide, our testers praized excellent ergonomics and
great contrals. Even with all-season tives and the smallest
engine in this group, the Camry was a mid-pack performer
at the track. With Tovota's b-speed instead of our test car's
4-speed automatie, the performance would have been
better. Indeed, the most eriticized feature was this balky
transmission, with ratios too widely spaced.

The Camry outperforms the Cressida—not to mention
most of the cars in this group—but we could never shake
the feeling that the Camry was in over its head. The
Cressida feels like a big luxury car. The Camry feels like a
compact. We'd say Tovota's marketeers will have to work
hard if they expect the Camry to replace the Creszida in
upscale American driveways.

Volkswagen Quantum Synchro
For thousands of dollars less than an Audi 5000, VW will
sell you a wagon that is not only more fun to drive and just

TOYOTA CAMRY

Extra credit for versatility

to make the Taurus a useful
wagon, not just a big boox
Rear luggage area (1) can be
expanded for cargo in the usu-
al way [2]. Picnic tray |3) folds
i out. third seat |4) flips up from

L hidden storage well [5].

TEST RESULTS

GAS MILEAGE BRAKING CARGD INTERIOR TEST ROAD

EPA c Vi-MILE () SLALDM'  SKIDPAD® TRUNK VOLUME* E:;& TRACK - WEH!I.}
PM te (sec. & mph) (60-0 mph] (mph) (cwiccw)  SPACE (eu. f1.) RANKING"  RANKING'  RATING
1717.09 17.36 @ 77.12 152 58.78 TALTA 20 435 128.82 4 7 =
1815.23 17.26 @ 77.37 176 58.24 75077 19 51.0 123.62 & B 8
201582 18.01 & 7612 166 57.55 i T ] 528 1367 7 2 5
18/14.85 17.54 @ 78.79 153 58.09 7376 18 48.0 114.52 8 5 7
181588 16.95 @ 79.85 167 57.76 JB.TE 23 56.2 128.06 2 4 2
25/22.50 17.50 @ 78.01 150 5803 T4LTT 2 60.6 14371 1 B 3
191843 17.10 @ 78.01 140 56.51 TB.79 7 48.7 118.94 5 3 4
2011587 16.57 @ B4.64 177 57.51 7578 20 725 128.62 3 1 1

5. Front-seat width = headroom =

legroom + rear-seat widith = headroom = legroom + 1000

G Points are awarded from best (1) to worst (6) in each category. Fewest total points ranks first, and so on.
7. Subjective ranking on the moad by a leam of leslers: cars are graded by “feel,” independent of 1est irack resulls.

8. Average of Test Track and R
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as comfortable, but fitted with the same
full-time, 4-wheel-drive system used in
Audi Quattros that cost nearly twice as
much, Unlike most 4x4s, the VW/Audi
syetem is always engaged, but you can
choose to lock the rear differential and
the center differential if conditions get
really slippery.

The Quantum Synchro is a variant of
the Audi 4000 CS Quattro sedan. In
either guise, this is more a classic Euro-
pean sports machine with “throwable”
handling, precise steering, excellent
midrange acceleration and an effortless
cruising speed—all the things you'd
want in a German road car.

The VW was topz on the skidpad,
third in aceeleration and near the top
everywhere else. Even locked in 4wd,
it returned the second best fuel econo-
my behind the Camry. A relatively
small interior and limited carge room
lowered its score at the track.

It's not perfect. The basic Quantum/
Audi 4000 has been around for yvears,
and it's beginning to seem dated. One
tester said: “Tacky op-art interior is
terrible!” Another added: “Scirocco-
based seats have been a YW painin the
butt for years. When will they change?”
Bul overall, our testers voted the
Quantum the most fun to drive.

Ford Taurus LX

As you may already know, the Taurus
(and its identical twin, the Mercury
Sable) have been runaway sales suc-
cesses for Ford, The Taurus looks like a
spaceship, but it drives like an Ameri-
can car. That's a compliment, not a
criticism. The Taurus is a good Ameri-
can car. [t's comfortable, predictable
and easy to drive. At the track, it was
last or nearly so in every test, But track
numbers are not what this car is all
about.

Our testers called the Tauruz ele-
gant, strikingly pretty and the best-
looking wagon ever. Surprisingly, the
Taurus interior doesn’t match the exte-
rior. Our test car was upholstered in a
fuzzy gray fabric that looked like mouse
fur, and more than one in the group
complained about assembly techniques
that left trim screws exposed and un-
sightly gaps between pieces,

Among the features our testers eriti-
cized were the column shifter in a
aporty car, the fake woodgrain dash-
board, and the optional digital instru-
ments. Most people who buy this car
will be more impressed by the extra sun
shields on the sun wvisors, the dual
vanity mirrors, and the optional tail-
gate picnic table.

We have to admit that Ford knows
its market. Still, we'd like to see more
horsepower to bring the Taurus up to
par with other cars of this type, a
better-finished interior upholstered in
more durable fabric, brakes that are

fhd

capable of locking a wheel in a pame
stop if necessary, and handling that
doesnt get all mushy when you push
the car hard.

Audi 50005

Audi invented the Wonder Wagon mar-
ket when it introduced the 50005 three
years ago. Remarkably, the Audi
doesn't look dated in the least.

Audi’s 50005 interior iz meant to be
equally advanced, but we think it's
overdone. “Bizarre, too baroque for my
taste” was a typical comment. Despite
the 6-way power seats, it's hard to get
comfortable, and testers of all sizes
found it difficult to get properly posi-
tioned behind the wheel.

Other ergonomic complaints were
pedals that are too cloze together and
off-center, and small windows and high
belt-line creating a closed-in, claustro-
phobic feeling. Rear vizion is partieu-
larly poor due to the maze of spoiler,
wiper and pillars. A mild redesign could
solve all our complaints without losing
any of the Audi's unique style.

The 50008 costs more than the other
cars in this test, yet it was a mid-pack
performer. You can order it turbo-
charged, of course, but that ups the
price. None of our road testers ranked
the Audi higher than fourth, not even
the lone enthusiast who said: “This is
the best Audi I've ever driven.” The
rest of us preferred VW's Quantum
Synchro, which after all, is an Audi
with a VW emblem.

Nissan Maxima GXE

We liked the Maxima sedan we tested a
year ago, considering it a bargain at
$13.500. The yen/dollar relationship
has changed all that. This Maxima wag-
on costs a heady £17,000, which brings
it into competition with an upsecale
group of serious 2ports machines.

The Nizsan finished last in our track
testing, and mid-pack in the hearts of
our road testers. As one driver put it:
“The Maxima iz confused. [t's been
Americanized, which leaves it without
a clear image. [t's not very sporty, but
not luxurious enough, either.”

There's nothing wrong with the basic
Maxima package. The conservative
styling is fine. Fit and finish is excel-
lent. But our testers weren't as happy
with the offbeat “designer” interior,

By far the best part of the Maxima is
its smooth 3-liter V6 engine, shared
with the Hardhody pickup and 300 ZX.
The car goes, stops and handles well,
but the limits are not very high.

The Maxima's pood performance,
smoothness and obvious quality cap-
tured supporters; its busy interior and
“synthesized nag” vocal warning sys-
tem turned off others. There is nothing
wrong with the Maxima that a couple of
good desipn engineers couldn't fix in a

week. At that point, this would turn
into a true Wonder Wagon, The basies
are already there.

Chevrolet Celebrity
Eurosport

What a dizappointment. The last Euro-
sport we tested was a sedan that we
called one of the best bargains on the
road. At that time, our test Celebrity
Eurosport was equipped with the stiff
sugpension, more powerful H.O. V6,
top-grade Eagle GT tires and a variety
of heavy-duty parts. Although Chevy
says that its standard 1987 multipoint
fuel injection V& now has the same 130
hp as the H.(. V6 of the original Euro-
sport, it sure doesn't feel that way on
the road.

Compared to that fondly remem-
bered Eurosport sedan, thizs wagon
seemed to be down on everything—
handling, power, ambience, It's a Ce-
lebrity wagon with blackout door han-
dles. Instead of being an inexpensive
road-burner, the Eurosport is now a
$16,000 family station wagon, distinetly
out of date compared to archrival Tau-
rug. In our track testing, the Eurosport
finished sixth, It's perfectly competent,
just not the Q-ship that we remember.

Our testers wvoted it resoundingly
last. “This thing drives like a Mommy/
Daddy station wagon with painted trim
instead of chrome. It's neither Euro nor
Sport,” said one tester.

Our track test driver felt quite
strongly about the Eurosport. “This
basic wagon is excellent, and the quali-
ty iz surprisingly good. The handling is
stable and predictable, but there's lots
of bump steer and chatter through the
steering wheel at high speeds. The 4-
speed antomatic hunts and pecks an-
noyingly, and the 2.8 V6 just doesn't
feel like it has 130 hp. The brakes are
very poor—Ilots of fade. On paper, the
Eurosport may not have changed much
since ‘84, but the new generation of
Wonder Wagons runs rings around it on
the road.” We think its time for Chev-
rolet to update the Eurosport to keep it
competitive,

Conclusion
Thiz was one of the closest tests we've
run in years. Even the last place finish-
ers are good, solid wagons, they just
lack that certain something that distin-
guishes the winners, Call it perfor-
mance, call it style, call it élan, the
Volvo and Peugeot have most of it.
The Eurosport, Maxima and Camry
could be world class with just a bit of
massaging, while the Audi 5000 and
Taurus have been so successful, their
manufacturers need no adviee from us,
The wagon that we think has the most
potential is VW's high-tech Quantum
Synchro, Spiff up the interior and this
would be a Wonder Wagon, indeed. PM
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Heart surgeon of the future will physically
feel as if he has entered a blood vessel and is
traveling through It toward the heart. A
catheter probe tramsmits the sights and
sounds to the surgeon's speclal helmet
where the world inside the patient’s body s
recreated. Like a shrinking man of sclence
fiction. the surgeon is able to discover un-
healthy situations like fatty tissue blocking
the aorta |inset] and make repairs.
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§ FANTASTIC
VOYAGE

Leading-edge, fighter-plane technology is about to take
doctors almost literally inside patients” hearts.

BY THOMAS A. FURNESS I

hush settles over the
operating room. A cath-
eter is inserted into a
vein in the patient's
darm. At the end of the
catheter is a micromechanical device
containing a zcanning TV and pressure
sensor. The chief surgeon places a spe-
cial helmet on his head, The power to
the catheter and helmet display is
turned on. A green glow reflects into
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the surgeon’s eves. Instantly, he is
transported visually into the body of his
patient as his helmet gives him the
siphts and sounds received from the
probe located at the end of the eatheter,

As he makes his incredible journey
inside this human being, he sees a
whole new world from inside the blood
vesgel. He “pilots™ the catheter probe,
navigating toward the heart, while
hearing the purgle of the blood around a
defective heart valve, Ag he approach-
es the heart valve, he reaches out with
his hand to remotely control a minia-




FANTASTIC
VOYAGE

ture suturing machine which corrects
the valve malfunction. On the other
gide of the heart, the surgeon continues
his journey into the aorta. He fires his
laser ray gun to destroy another ene-
my—fatty tizssue blocking the aorta.

Sound incredible? It's just another
application of a revolutionary set of new
technologies being developed by the
U.B. Air Force to aid pilots in high-
performance aircraft. The aim of these
new technologies is to create artificial
but realistic  computer-generated
worlds of sight, sound and touch which
the pilot can use to find the enemy and
control the fighter aircraft more effec-
tively.

Both Air Forece pilots and design
engineers are concerned that modern
fighter cockpits have become too com-
plex. Some of these cockpits can have
up to 300 switches and more than 70
instruments or displays of information.
In real combat, the pilot must deal with
all of the information available and
operate his aireraft and its weapons
simultaneously. Instead of showing the
pilot & true perspective picture of the
world, there are several electronic
symbol displays in the ecockpit which
the pilot has to search in order to put
together, in his mind, an overall picture
of the combat situation, He must quick-
ly answer the questions: Where am 17
Where iz the enemy? What is the health
of my aircraft? Where are my friends?
A new way is needed to convey this
information rapidly to pilots if the bat-
tle is to be won. And it may be as simple
as putting on a helmet,

Instead of being forced to remain on the outside of the
action looking in—as current computer-aided designs ap-
pear on conventional TV monitors—it is now possible for a
computer programmer—or a pilot, or surgeon—to journey
inside the design, becoming part of the world or ohject
which iz being designed by the computer. The programmer
is able to reach out and touch objects which do not really
exist, but are actually illusions fabricated by the computer.
While operating in this virtual design space, the program-
mer speaks to the computer and commands objeets to move
or change as he reaches out to touch them. Consider such a
virtual design terminal applied in the automotive industry.
It would be possible to go inside a hypothetical automobile,
design the instrument panel, and drive the car before it
actually exists. Onee the design would be completed and
optimized in the computer, other computers would take
over to produce the drawings and to manufacture the parts.

Another commereial applieation of the virtual world
technology will be in the retail merchandizing buginess.
Instead of a paper catalog, the consumer will have a
“virtual catalog™ to look through with his magic helmet. The
procedure could be used to select and fit a suit using stored
physical information. Virtual suits could be tried on for
sizing and ecolor matching before the order would be placed

LI5S AR FORCE PHOTO
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Experimenter at Wright-Patterson AFB, Ohio, sits inside a virtual cockplt simulator wearing
heimet containing the visual displays he needs to fly. The helmet s connected to a large,
parallel processing computer system that generates images on small screens, sounds in three
dimensions Inside the helmet, and a sense of touch inside a special glove.

to & computer-aided clothing manufacturing operation.

In the future, the televizgion viewer will wear his TV set,
being able to go inside the televised scene to participate in
the action and have a 3-D panoramic representation of the
transmission (instead of a small-sereen TV picture).

Air Foree laboratories at Wright-Patterson AFB, Ohio,
have been pioneering a new set of ecockpit technologies
termed the Super Cockpit. The approach is to link the
human more effectively to computer-generated information
by building “virtual” worlds for the pilot. Three virtual
worlds will be created in the Super Cockpit: a 3-D visual
world, a 3-D sound world and a 3-D touch world. A familiar
virtual world is the image you would see of yourself in a
mirror. The image in the mirror appears to be standing
behind the mirror, but is not really there.

These virtual worlds are created using special devices
incorporated into the pilot’s helmet and gloves. The pilot
literally wears the Super Cockpit. An airborne computer
called a virtual world generator receives information from
the rest of the aircraft electronics (radios, navigation
eguipment, and so on), radar and infrared sensors and
creates the signals for producing the visual, aural and
tactile presentations to the pilot. The on-board computer
uses parallel processors composed of very-high-speed inte-
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All the displays shown in a current cockpilt [above) are transiated
into a 3-dimensional picture [top] Inside the helmet of the virtual
cockpit. As the pilot turns his head, or as the craft changes
heading, the display scrolls, moving likke the real world outside.

grated eireunits (VHSIC) and draws information from a
laser-dise memory,

The visual information is shown on two dime-sized TV
picture tubes (one for each eye), which create the images
generated in the aireraft's computers. These pictures are
magnified and projected into the pilot's eyes using mirrors
on the helmet so that he sees a “cinemascope” picture which
appears in 3-D. A tiny magnetic sensor, also in the pilot's
helmet, tells the virtual world generator the direction in
which the pilot is aiming his head so that the images on the
TV tubes can be repositioned to appear to be stabilized.

In order to control the functions within this virtual
cockpit, the pilot speaks commands and directs his hands
and eves toward the switches to be controlled. Weapons are
alzo aimed in the direction of the pilot’s eyes, Infrared
sensors outside the aircraft are positioned by the orienta-
tion of the head and displayed to the eyes via the helmet
projectors. In this way, the pilot is given a remarkable X-
ray vision to see through the plane—and at night!

As the pilot peers at the horizon in the dead of night, an
external infrared sensor shadows his head movement one-
for-one while the computer scrolls the stored terrain data-
base from optical memory. The computer-generated scene,
attack information and infrared picture of the world are
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Visual display terminals developed at Wright-Patterson already
have been used in experimental virtual cockpits. The tiny visual
display terminal at right has a diagonal measurement of ' in. The
smaller VDT Is & in. in diagonal measurement.

combined electronically and projected to the pilot on his
visor averlaving the darkness. Night iz twrned into day,

Along with the visual world, a 3-D sound world is
generated and played to the pilot using special earphones in
the helmet. When the pilot talks to his wingman, he hears
the wingman's voice eoming from the direction of the other
gireraft. When an enemy aireraft sends a radar signal to
track his aircraft, the pilot hears those incoming signals
from the threatening enemy’s direction.

Also, as the pilot moves hiz head, the sound iz corre-
gpondingly moved so that it always seems to come from the
proper direction. A quiet but compelling voice also whis-
pers in his ear when there are items of information that he
gshouldnt ipnore, such as: “There is a fire in your left
engine!” The audio system also recognizes the pilot's speech
as he gives verbal orders to the aireraft.

The tactile or “touch” world is created for the pilot using
special gloves containing both a magnetic tracker and
tactile simulators. The magnetic tracker precisely mea-
sures the position of his hands in the cockpit and, at the
same time, provides touch stimulation to his fingers as he
touches virtual objects (such as cockpit switches) which
have been drawn by the computer and appear in the visual
virtual world. For instance, if the pilot wants to program
coordinates into his navigation computer or desires to
select and ready a missile for launch, he reaches in the
cockpit toward an invizible switching panel. The magnetic
tracker keeps tabs on his hand location. As his hand enters
a predetermined volume within the coclpit, the pilot feels a
sharp edge cross his palm. This is caused by piezoelectric
vibrotactile devices in his glove that stimulate his hand by
vibrating at high frequency. Simultaneously, an image of
the switch panel is projected into the cockpit space. The
pilot points his finger at the correct switches.

Although the Air Force is anxious to continue the
development of virtual world technologies for advanced
aircraft, there are also other exciting applications which are
being pursued. Imagine a suitease training simulator allow-
ing the pilot to sit at his desk anywhere, open his briefrase,
put on a special headgear containing the same components
as the Super Cockpit and practice flying missions. Any
room could be converted into a simulator.

While Super Cockpitz will be helping maintain our
nation's defense, ultimately these technologies will better
couple humans to computing machines and will achieve
another great leap in the information age. ™
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TEACHING_ ;

Amuse and educate your children
with these six easy-to-make toys.

BY CLARK AND PEGGY CASWELL

esigned exclusively for POPULAR

MECHANICS, these six toys use

alphabet blocks and puzzle parts

to challenge, enlighten and teach

children about spelling and
arithmetic, U.S. geography, angles within a
protractor, telling time, inch dimensions, and
volume and fractions and their relationship to
the whole.

Most of the toys are made of i-in. birch-veneer
plywood. The magnetic blackboard is a sheet-
metal panel framed in solid maple. The clear Plexi-
glas volume cube houses several maple blocks. The
paint used on the toys is safe, nontoxic Accent
paints manufactured by Illinois Bronze of Lake
Zurich, Illinois. The child-safe paints contain
no lead, heavy metals or hazardous sub-
stances. All unpainted toy parts are pro-
tected with polyurethane varnish, which is
also nontoxic when dry. Caution: A few of
the toys have small ﬁnrta that could be
swallowed y. These toys are
not recommended for use by infants
and very young children.
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Help to develop yvour child’s read-
ing, writing and arithmetic skills
with this magnetic blackboard. Use 24-
gauge paint-grip galvanized sheetmetal
for the blackboard surface. Paint-grip
metal is specially treated to aecept
paint and is available at sheetmetal
shops, Spray-paint the sheetmetal and
letter and number blocks with a nontox-
ic, semiflat black paint.

Start by cutting the frame parts to
gize from maple stock. Cut 45° miters
on both ends of each part. Next, saw a
Vi-in.-deep x %is-in. rabbet in each part
to accept the sheetmetal. Assemble the
frame using glue and 4d {inishing nails.
Then, cut the Ye-in.-thick maple chalk
tray. Using a %-in.-dia. core-box bit,
rout a Vg-in-deep *= 25%-in.-long
groove in the tray. Now glue and serew
the tray to the frame with 1¥-in. No. 6
flathead serews. Sand the wood and
apply two coats of polyurethane var-
nish. Drill holes in the sheetmetal and
attach it to the frame with %=in. tacks.

Next, cut the letter and number
blocks from Y-in. birch-veneer ply-
wood. First, rip the plywood into 1%-
in.-wide strips then use a shopmade jig,
as shown, to safely erosscut the strips
inte 1% = 1%-in. blocks. Cut a couple of
blocks 1% in. long to accommodate the
letter “W™ and the dollar ($) sign.
Spray-paint the blocks and apply 1-in.
Gothie vinyl, press-on letters and num-
bers. Vinyl letters are at artist supply
stores. Apply a Ye-in-wide x %j-in.
piece of adhesive-backed magnetic
strip to the back of each block.
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@\ TACK [TYPICALJ
1" PRESS-OMN

ROUT 3i14"-DEEP
X 25-12" GROOVE
¢ LAINGA 38"-DIA

14" BIRCH PLYWOOD
14" 114"

2" AWDE X 314"

MAGNETIC TAPE
1-1/4"

F—1-112"
BLOCK FOR LETTER'W
AND 5 SYMBOL

Clamp the frame parts together and bore
pliot holes for 4d finishing nalls. Locate the
holes so the nails don't hit each other.

Cut blocks quickly, safely with this Jig. Nail
|arrow) driven through jig acts as a stop.
Butt strip against the nail and cut block.

USA Map
Puzzle

iscover America, state by
state, with this colorful jig-
saw puzele. It's a fun way for children
to learn state names, shapes and geo-
graphic locations, Make the puzzle from
two ¥y x 14 % 20-in. pieces of hirch
plywood. Cut the states from one piece
and use the second as a backboard. Use
a United States map and carbon paper
to trace the state outlines to the ply-
wood. We used a map that measures
16% in. from California to Delaware.
After tracing the map onto the ply-
wood panel, use a seroll saw to cut a V-
in.-wide border from the perimeter of
the panel. Then, glue and clamp the %-
in,-wide frame to the second plywood
panel, as shown. Spray-paint the back-
board with nontoxic flat-white paint.
Next, paint each state using Accent
acrylic paints. Use the three primary
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MAP PUZZLE

FIRST CUT

GLLE FRAME
TO BACK PANEL

CUT 718" -WIDE
FRAME FROM
144 X 14 X 207
BIRCH PLNLADOD

14X 14 X 207
BIRCH PLYALAOOD
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G g,.m" Clock Puzzle

paint colors—red, blue, yellow—as is,
and mixed to produce about eight dif-
ferent eolors. Then, apply the state
names with dry-transfer lettering.
MNow start cutting the map into puzzle
pieces on a scroll saw. Make the first
cut through the Gulf of Mexico, along
western Louisiana and north through
Canada. Cut along state borders, Con-
tinue cutting out each state. Part of
New England and the Maryland region
combine more than one state. Sand
lightly and seal the edges of each piece
with polyurethane varnish.

Bore a small-diameter hole in the cormner of
the map, Insert the scroll saw blade and cut
a Yin-wide border from the map.

Here's an effective way to glue the map’s
border to the plywood backboard: Use
several spring-type clothespins as clamps.

Protractor &

e

First, cut the clock face into three

parts, as shown. Then, cut each part into the
smaller pieces that form the jigsaw puzzie.

is toy is actually two games on one
board. The full-seale protractor
and its six parts help teach angles from
0 to 180°, The jigsaw-puzzle clock with
movable hands makes telling time fun
and easy.

First, cut two ¥4 % 14 x 20-in. pieces
of birch-veneer plywood. In one piece,
make two circular cutouts using a seroll
saw or saber saw. Cut an 8-in.-dia. hole
for the elock and a 5-in. portion of an 8-
in.-dia. hole (see the drawing detail) for
the protractor. Save the pieces cut from
the holes to make the protractor and
clock face. Use a seroll saw to cut the D-
shaped protractor. Then, saw the pro-
tractor'’s center-cutout into six angles,

T

1" PRESS-ON
WVINYL

TOFR AND BACK PANELS
114 X 14 X 20"

as shown. Sand the edges of all parts
with 120-grit sandpaper. Also, sand off
any sharp points.

Paint the clock face, apply 1-in. vinyl
press-on numbers and make two hands
from Y¥-in. bireh plywood. Now, use a
band, scroll or saber saw to cut the
clock face into at least 13 pieces. Be

sure that each number is on a separate
piece. Attach the hands to the center
piece with a %-in. No. 4 brass round-
head screw,

Finally, glue the plywood panel with
the cutouts to the second backboard
panel. Apply two coats of polyurethane
varnish to the panel assembly.

- f Ruler Box

implify the understanding of inch
and metric dimensions with this
clever ruler box. The Y-in. birch-ve-
neer plywood box housez 12 wood
blocks of varving sizes. A standard 12-
in. wood ruler is used as the box top.
The ruler slides in ¥ x V&-in. grooves
cut in the box sides. The box dimen-
sions shown in the drawing accommo-
date a Ye-in.-thick = 1%s * 12-in. ruler.
Alter the size of the box to accept other
size rulers.
Cut and assemble the box with glue
only. Hold the glued-up box together
with masking tape. After the glue
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RULER BOX

ax -1 X 12"
RULER

[ =Sl | X s
i /" GROOVE
FROMNT \ s ’
VA X FIBX T-3i47 | ifa
BIRCHPLYWOOD |\ = [ ] !
goTIoM | VLT 12 :
14 X 78 X 134" 14" CUT ALL BLOCKS
BIRCH PLYWOOD FROM BIRCH PLYWOOD DETAIL 1

_“_,HN:K s X 78X 2"
=" BIRCH PLO00

SIDE 104 X 2.X 12-1/4"
BIRCH PLYW/DOD
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dries, sand the box smooth with 120-
grit sandpaper and apply a coat of
nontoxic paint. Next, make the dimen-
gion blocks from ¥4, Y2 and #3-in. birch-
veneer plywood. We cut 12 blocks from

Y to 4 in. long, but you ean vary the
number of blocks by changing their
dimension. You can make metric di-

mension blocks,; too.
Paint each set of wood blocks a differ-

ent color. For example, paint the Y4-in.
blocks bright yellow, the Ye-in. blocks
green, and so on. Then, identify the
block sizesz with rub-on dry-transfer
lettering.

Volume
Cube

s r== il LF This toy makes com-
e prehending volume
child's play. The clear Plexiglas cube
represents the whole. Painted blocks
represent different amounts of volume
that together make up the whole. The
blocks show eclearly that the same
amount of volume, say ¥, can be repre-
sented by two different size blocks.
Cat the Y-in. Plexiglas parts on a
table saw with a smooth-cutting blade.
Sand the edges of the Plexiglas with

100-grit sandpaper. Next, dry-assem-
ble the parts using tape to hold the cube
together. Then, peel back the tape and
fold down the four sides, Leave the
sides taped to the cube bottom. Now
apply plastic cement, or any glue rec-

ommended for plastics, to the sides and
reassemble the cube, Leave the tape in
place until the glue dries. Next, cut the
maple bloeks to the dimensions given in
the drawing. Paint the cubes and apply
press-on vinyl numbers,

Fraction Puzzle

Herﬂ's a simple toy that helps
a child understand frac-
ions, The puzzle shows the rela-
tionship of different fractional
parts to each other and to the whaole.

Start by cutting two ¥ x 14 x 20-in,
birch plywood pieces. Cut two 8-in.-dia.
holes in one piece on a scroll saw. Now
glue the two plywood pieces together to
form the puzzle board.

Next, cut five ¥ x 8% x 8%-in. birch
plywood squares. Mark each square

The smaller fractional designations are dry-
transfer numbers, Larger, one-half fractions

are peel-and-stick black vimyl numbers.
0

with different fractional parts—ta, Y,
14, Y4 and Y. Then, use a scroll, band or
saber saw to cut the squares into 8-in.-
dia. circles. Now carefully cut along the
lines to divide the circles into fractional

parts. Sand off the sharp points and
paint with nontoxic paints. Apply dry-
transfer numbers to all the parts except
the one-half pieces, which require large
press-on vinyl numbers, ™

FRACTION PUZZLE

CUT FIVE 8°-DIA. ———
CIRCLES BNTD
DIFFERENT SIZE
FRACTIONAL
PARTS

PLIZZLE PANEL

114 X 14 X 20"

BIRCH PLYAWAO00D BACK PANEL
Na X 14 X 20"

BIRCH PLYAWOOD

CUT TWO B*-DIA
~——— CIRCLES FROM
PUZZILE PAMNEL




Here, a molding cutterhead,
fitted with a set of three
cove and bead cutters, is
used 1o shape a plcture
frame molding. Elevate

the cutterhead slightly
with each pass. Don't

try to make a full-depth

cut In a singfe pass.

Moiding cutterhead holds three identical
knives. Knife sets are available In numerous
styles for cutting thousands of shapes.
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Here’s how to mill your own moldings—and
much more—using a molding cutterhead.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor

ost woodworking shops are
built around a table saw and
radial-arm saw because of
their versatility., And, of the many
accessories available for use on these
two essential shop tools, none is more
versatile than a molding cutterhead.

A cutterhead, which fits on the saw's
arbor in place of a saw blade, holds
three identical blades, or knives. The
knives are sold in sets of three and are
available in more than 30 different
ghapes. A few of the many timesaving
jobe you can perform using a molding
cutterhead include milling custom and
standard moldings, shaping decorative
edges, cutting an ornate picture frame
and surface-planing lumber.

Many cuts are made using only a
portion of the knives' profiles. There-
fore, a single knife set can produce
several different-shaped cuts. Also,
knife sets are commonly used in combi-
nation to achieve a desired shape. Sim-

ply change the knives after each cut.
Certain knife sets, though, such as the
tongue-and-groove, glue joint and cabi-
net door lip, must be used full profile in
order to obtain correct results.

Note that we show molding cutter-
head techniques being performed on
both the table saw and the radial-arm
saw. The fact is, all molding cutterhead
operations can be executed on either
tool. Regardless of the tool used, al-
ways make the cuts in stages. Increaze
the depth of cut slightly with each pass
until the desired shape is formed. This
is especially important when working
with hardwoods that splinter easily.
Alzo, feed the work slowly over the
cutterhead to reduce the chance of
gplintering, chattering and kickback.

Table saw techniques

To use a cutterhead on the table saw,
first remove the blade guard and the
saw blade table insert. Replace the
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| PICTURE FRAME MOLDING

Cut a cove shape in both edges of two 4-in.-
wide boards. Then. rip the boards down the
center to produce the rear frame members,

-

Use double-pointed brad pins to prevent
jparts from slipping when clamped.

Install a set of planer and jointer knives to
cut rabbets in the narrow frame parts. Push-
stick and featherboard ensure safe cuts.

Glue frame parts together to form molding.

|
|
/..

Cut grooves in the mitered molding ends to

recefve triangular-shaped splines. Glue the
splines in place and clamp the frame square.

TABLE SAW TECHNIQUES

e —

Here are two popular styles of the molding

cutterhead: the 7-In. Sears Craftsman model
[left] and the 5V%-in.-dla. Deita tool.

Execute an inboard cut when shaping only a
portion of an edge. Guide the workpiece
slowly agalnst the auxdliary wood fence.
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Basic knife assortment Is shown with wood
samples, There are more than 30 knife pat-
terns available for creating most moldings.

To shape the entire edge of a board, per-
farm an outboard cut. Pass the workplece
between the saw fence and the cutterhead.

standard insert with a molding eutter-
head table insert that has a wider, but
shorter, opening. Then, attach an auxil-
iary wood fence to both sides of the
saw's rip fence. Be sure to cut a semicir-
cular notch in the bottom edge of each
wood fence to allow clearance for the
knivez. The wood fences allow you to
waork on both sides of the cutterhead.

There are two ways to feed work into
a cutterhead: flat on the saw’s table or
on edge with the work's broad surface
against the fence. To shape only a
portion of an edge, feed the work flat on
the table with the edge to be cut guided
against the fence, This iz known as an
inboard cut. When shaping the entire
edge of a board, pass the work between
the fence and the cutterhead. Guide the
uncut edge against the fence. This is
called an outboard cut.

Here are two safe ways to make
small-dimension strip molding. For the
first method, simply cut the desired
shape on a board that's at least 3 in,
wide, then rip the strip molding from
the board. The second method requires
the use of a simple strip molding jig (see
page 110). The jig is comprised of a
length of 2x4, rabbeted to aceept the
molding stock, and a Vi-in. plywood
base. Cut out a window in the base to
allow cutter clearance. Note that the jig
conceals the cutterhead completely. To
shape the molding, simply feed the
stock into the jig and pull it through
from the outfeed side.

Usze the miter gauge to cross-grain
shape the end of a board just as you
would for crosscutting. As the knives
exit the workpiece, though, splintering
will surely oceur. To prevent this, sim-
ply insert a Y-in.-thick wood backup
strip behind the workpiece. As the cut
is made, the backup strip will splinter,
but the workpiece will be cut eleanly.

Most cuts are made on the table saw
with the cutterhead in the vertical posi-
tion. But, the cutterhhead can be tilted
to any desired angle to produce a wide
variety of shapes and profiles. Angle
the cutterhead to make attractive
crown (cornice) moldings (page 110).
However, since a tilted cutterhead cuts
a wider path than a vertical one, you
must make a new table insert. Cut outa
new insert from Ye-in. plywood.

Picture frame molding
The molding used for this mahogany
frame is comprised of two pieces of
stock, each shaped separately and then
glued together to form the finished
molding. Both pieces are shaped using
the same cutterhead knife set: 5716-in.
cove and bead cutters. The wider, rear
portions of the frame are shaped by the
cove section of the knives only. The
narrower, front frame members are
edge-cut with the full cove and bead
{Please turn fo page 168)
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HOME ELECTRONIC
ENTERTAINMENT
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The Revolution
Iin Home Entertainment

® Hi-Fi—The Digital Challenge %%
® Video—Bigger Screens, Better VCRs

® Accessories—Tune Up Your
Audio And Video Gear
B Contest—Win A $4000 Stereo System

T CEOVER PHOTO BY BRIAN KOROFEF
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And Panasonic. And RCA, And
Zenith. And lots of other equip-
ment not made by Magnavox.

Because this is the remarkable
new Magnavox Universal Remote
Control. It comes with every
Magnavox Star TV, but it controls
a lot more than that.

The perfect remote. With the perfect TV.

Nobody puts it together like MAGNAVOX.

Magnavox
controls Sony.

It's the first remote that's pre-
programmed to control virtually
any brand of wireless VCR or
cable system (including those
you already own). One remote
that does the work of three.

It could even control your
decision over what TV to buy.

iGN A P Consemer Bicctrondcs Corp. & Momith American Philips Cosmpany




GHANGING GHANNELS

HOME ENTERTAINMENT IN THE ELECTRONIC AGE

The latest electronics components must handle an

ever-widening assortment of entertainment sources.

Here's how to make sure you're tuned into them all.

ook at the photograph above. Her

clothes bear the stamp of our assertive

age. The studied informality of his

attire betrays yet another conceit of

our times. But besides their wardrobes

and the contemporary furniture, nothing you

can see in this picture is fundarmentally differ-

P PHOTC: BY MARK KOZLOWSK ent from what you might have found in a

POPULAR MECHANICS » DECEMBER 1785

HOME ELEGTRONIC

similar setting of 30 years ago. The TV set and
stack of hi-fi components might have graced
their parents' parlor in the guise of a radio-
phonagraph conscle and first-on-the-block
color TV,

Yel this couple, indeed all of us, have
something that wasn't available 30 or even 10
years ago. A clue resides in the images of
popular entartainment personalities captured
in frames on the wall. Compared to earlier
generations, we today have access fo more
sources of electronic home enterlainment in
our homes than ever before, What's more, we
nave /nstant access to this enterainment
whenever we want it.

That miracle of magnetics and electronics,
the videocassette recorder, lets us walch a
first-run movie, catch the latest news, or
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attend an out-of-town ballet without re-
gard to movie timetables, TV schedules
or theatrical calendars.

What electronics procures for us—at
least in the area of enlerainment—is
freedom from the tyranny of time and
space. |t can introduce us 1o new expe-
riences and help us understand what's
just over the horizon—as much as a
century ago the mechanical phono-
graph and player piano brought opera
to the beggar and ragtime to the rich,

So much for the philosophical as-
pects of “consumer” electronics:
There's a social aspect as well.

Electronics today exerls a democra-
tizing influence on our society. As the
cost of electronics merchandise contin-
ues to fall—bolh in retail price and
against rising income—technological
marvels such as the VCR or digital
compact disc player become commod-
ities within the reach of a broader spec-
trum of society. It takes money just to
own the house that can accommodate
a 10-ft. projection TV and a pair of tower
loudspeakers. But an inexpensive
headphcne-radio hauls in the same FM
program. And a VCR plays the same
movies on a 19-in, tabletop TV.

Historically, consumer electronics
products have bucked the trend of the
official Consumer Price Index. For ex-
ample, the stereo system you purchase
today will cost you less than what you
might have paid in 1969—and give you
superior performance o what was
available at the time,

This bargain-basement pricing owes
not only to new technology, but also to
the manufacturing efficiencies and
marketing strategies which technology
dictates

In the not-toc-recent past, consumer
electronics products generally were the

S
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ENTERTAINMENT

offshoots of professional products.
Let's take open-reel tape recorders for
an example. After a company designed
a machine needed by professional
sound studios, it might (presumably
having recouped its research and de-
velopment investment) decide to maxi-
mize its profils by producing an ama-
teur or “consumer” wversion for the
relative handful of enthusiasts who
might buy one. This trickle-down pro-
duct—and its professional forerunner
—was probably made from many,
many discrele electrical components.
It's possible that some labor-intensive
hand assembly was involved, too.

In today’s consumer electronics, the
jobs perfoarmed by yesterday's many
discrete components are often accom-
plished by a single large- or very-large-
scale integrated circuit—often called a
chip. And hand-assembly has given
way to machines that build machines.

Complex chips are very expensive 1o
develop. So, too, is production machin-
ary. Consequently, consumer electron-
ics companies do not produce a prod-
uct unless they've determined there is a
large, mass market for it. Once devel-
oped, chips fly off the block like news-
papers off a press, and the cost of
producing them drops dramatically.
With volume, the production machinery
soon pays for itself. The bottom line is
this: It's unlikely that the studio digital
recorder would ever have been pro-
duced wnless manufacturers saw a
huge consumer market for digital audio
compact disc players.

That's nol all there is toit. Beyond the

CD player a manufacturer looks for
promise of additional potentially mar-
ketable products. In the audio section
of this special report, you'll read how
the compact disc is forcing improve-
ments in the other hi-fi components
required to reproduce music in the
home—including the record turntable.

Similarly, in the video segment of the
report, you'll learn how the VCR forced
the TV sel to improve its image—and
why TV is now returning the favor.
Change engenders further change in
the world of entertainment electronics.
In the flush of success, a new product
raises the ante for its counterparts.
MNothing, really, cccurs in a vacuum.

In a sense, the dynamics of consum-
er electronics is very much like that of
life itself—especially life in this particu-
lar decade of the 20th century. Change
comes fast. Today's luture becomes
tomorrow's present. Technological in-
naovation sometimes outpaces practical
application.

It's difficult to make confident deci-
sions based on the many and increas-
ing variables thal our age of informa-
tion-overload serves up.

We, the editors, hope this special
report will serve you as an overview o
the current and ongoing changes. in
electronic home entertainmeant. By giv-
ing you a perspective on the billiards-
like dynamics of the subject, we hope to
eliminate at least some of the confusion
caused by multiple choices and mar-
keting hype—and thereby help you
make an informed decision if you're
shopping for those products.

One final word—on the threat posed
by today's plethora of electronic enter-
tainment possibilities.

Amidst the bells, whistles and flash-
ing lights, we face the danger of mistak-
ing the means for the end, or the medi-
um for the message. Il is, after all,
possible to hear the pounding rhythm of
Springsteen’'s “Born To Run" without
listening to the desperate appeal for
human companionship that its lyrics
seek to convey. Similarly, one can
laugh at the comic antics of a young
Jack Lemmon in “The Apariment” yet
overlook the black-and-white lragedy
of his misplaced priorities.

Inils ability to provide diversion, elec-
tronic entertainment can make us pas-
sive participants in life—indifferent to
the events and circumstances that af-
fect us. In doing so, electronic enter-

tainment becomes the enemy of its own
promise. That promise is to communi-
cate, across time and distance, our
hopes and anxieties, our joys and fears.
Only through such communication can
we hope to understand that it is the

Components seen here and on the preceding -
page are among the best avallable. From the top
left: Dual C55000 turntable ($400) with Ortofon
X3 phonocartridge ($140); Hitachi DA-003 compact disc player ($800); Harman/Kardon TD382
cassette deck (§550); Onkyo Grand Integra T4807 tuner, P308 preamplifier and 200-watt-per-
channel M508 power amp ($1500 total). Center is 26-in. monitor from Sharp System 96
component TV package ($2700; rack and matching speakers not shown). From the top right: A ;
Dahiquist DQM-9 Compact loudspeakers ($1600/pair with stands); controller for Sharp  differences among us that unite us as
System 96; Harman/Kardon VCD2000 VCR ($800). individuals.—Stephen A. Booth
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1957 COMANCHE SPORTRUCK:
[ts mot only the newest 2-wheel drive
Comamclue pickop, it's also the most
aftordable velucle Jeep builds. At just
F6,4495, SporTrock has the mos
powerTul staneard engine of any truck
in its class, . delvering an impressive
21 howsepower. Plus, its the only
velicle inits class wath big 15-imch
wheels and tires, standard.

POWER: This vear, Comanche comes
withan all-new aptional 4.0 litre
Poweer-Toch Six engime that puts out

173 horsepower and 220 foot-pounds of

torgque,. That makes Comanche by far
the most powerful ruck of its Kind,
AWIDE RANGE OF VEHICLES:
Comanchie gives vou the cholee ol
two-wheel drive or shift-on-the-fly
four-wheel drive. And vou can clioose
bBetween the new shorthed model or
fongbed with the Lirgest optional

AND IT’S ALL JEEP.

d-wheeld drive pavload capacity of

any truck mits class

OTHER OPTIONS:; Comanche:
alveady has a lot going forit. And
there's i long list of available cquipment
that meludes a responsive new 1-speed
automatic transmission with overdrive,
Check out the new SpocTruck and all
the other Comunche plekups. 105 the
kind of truck just about anybody can
afford, But it’s also the Kind of truck
oy Jeep can build.

By I Lk i it el bl e e il b gl

Jeep @ Comanche

Available i 2WD and AWD







HOME ELECTRONIC

Digital audio compact discs demand even higher fidelity

from the rest of the hi-fi chain. Here’s how the latest

amps, speakers and other components measure up.

Components for the digital age
are shown opposite. Topmost

110-watt-par-channal AL-
GT7H-Il Integrated amplifier
($600) links up with Denon's
massive DP-59L turntable
($600) and Akal's SW-M4D0 flat-
panel diaphragm loudspeaker
($240vpair). Harman/Kardon's
HD300 compact disc player
($550) rounds out the quintet.

PRA PHOTCE BY BRIAN KOGROFF

hange is always fast in the world of

electronics, but the last few years

hava seen changes in audio compao-

nent design on an unprecedented

scale. Indeed, today's hi-fi compo-
nents hardly even resemble those of a mere
three years ago, both in outward appearance
and in capabilities. This breakneck pace can
be attributed to two key developmenis—the
appearance of the digital compact disc and
the interest in merging audio and video com-
ponenis to create an integrated home enter-
tainrment system.

Of course, not every recent technical ad-
vance in audio was spawned by these devel-
opments, Engineers are constantly al work
trying to advance the state of the art. It can be
argued that many of these improvements
would have occurred anyway. Yet, it's also
likely that they hit sooner than they might
otherwise have, hastened along by the de-
mands of the new digital disc. Here is alook at
he most recent innovations.

Loudspeakers

A greal deal of altention in speaker design
lately has focused on three areas: higher
power handiing, faster response to sudden
peaks and better imaging.

The first two have always been high prior-
ties on the speaker engineer’s list of goals,
but they have assumed greater importance
with the advent of the CD. That's because the
CD, with its greater dynamic range (the differ-
ence between a program’s softest and loud-
est passages), will often draw more amplifier
power during momentary peaks than an LP
would. This taxes a speaker's ability to repro-
duce music without distorting it

For this reason, you'll find many speaker
manufacturers touling liguid-cooled tweelers
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THE DIGITAL GHALLENGE

to keep twester voice coils from overheating
during peak passages. The speaker "driv-
ers'—either traditional cones or the more
recent flat, sguare panels—are made in-
creasingly from new materials designed to
handle high power and react faster to pro-
gram peaks. To reproduce the CD's deep
bass, speaker manufacturers are building
their woofers with stronger magnets and
deeperthrusting voice coils.

Stereo imaging—the ability to accurately
pinpoint the placement of the various instru-
ments—is also receiving a lot of attention from
speaker designers lately. Effort is being fo-
cused particularly on maintaining a stable,
realistic image anywhere in the room rather
than requiring you to sit squarely between the
two speakers. Several models are now avail-
able that claim to creale a more realistic
soundstage through some ingenious de-
signs. The MGC-1 and MGC-2 from Acoustic
Research, the three Soundfield models from
dbx, and others combine multidirectional
driver arrays with some signal processing
Flat-panel or enclosureless speakers, such

Also in the digital arsenal are Altec-Lansing's Modeal
501 4-way tower loudspeakers ($1500/pair).
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can PAY OFF

This One Low-Cost Power Tool-

SAWS to desired Width...
PLANES to desired Thickness...
MOLDS all popular Patterns...

All at once or separately. . . All By Power Feed!

Only 3-in-1-Workshop Tool Of Iis Kind!
From the Day i Armives

stop, casing, tongue-and-groove

surveying stakes . . . all kinds of millwork.

Built For Pros. . . Priced For
the Home Crafismen

.. . it is engineered and built to industrial stan-
dards, but factory-direct selling keeps the price
low. Handles tough oak and walnut as easily as
pine, and so simple to operate even beginners
with no experience can use it.

Start Your Own Business
Earn Extra ncome
Right at Home

With just this one bow cost power-feed machine
in a corner of vour or basement, you
can set up a profitable business by supplying
lumberyands, cabinetmakers. carpenters. re-
modelers, contractors and hobbyists in your
area with custom-planed lumber, trim, mold-
s Ao gy
picture ing 10 ar ’
and department stores, or sell direct i framing
shops. All standard in stock. . . cus-
tom knives ground 1o vour design or sample.

BOOKLET!

Gel FREE Book
with facts and
full details. . .RUSH

o enmpeur batx e e

e s sesial st FOLEY-BELSAW CO.
:1::; M:Ir' wmd 90958 RELD BLDG.
aedoress i KANSAS CITY, MO. 64111
B0

.. Your Planer will
make and save you money. With shortages and
Inflation driving lumber prices sky-high, this
versalile power tool easily pays for itself by @
quickly converting low-cost rough lumber into
high value finished stock. In just one pass turn
out your own quarter-round, door and window
.. all popu-
lar pattems. Other Foley-Belsaw operators are 88
making cases for grandfather clocks, furniture, 5@
picture frames, fencing, bee hives, bed slats, &

satisfied or you get your money back.”’ ﬁ‘

Does The Foley-Belsaw Pay? YOU BET!

NO SALESMAN Calis!

Your home workshop

NO RISK 100%
Guarantee of Satisfaction
Try the Foley-Belsaw in your own

shop for a full 30-Days and put it fo

work for you. Give it a thorough test
and make it prove that it can do every-
thing we say it will . . . use it as much
as you want. Then if you are nat com-
pietedy satisfied, just send it back and
wa'll return every penny sent with your
order, And YOU are the sole judge

Thers are no questions asked . there

aré no fine print ‘use” charges. Dur fal

guarantee is that YOU must be 1009

READ WHAT OTHER FOLEY-BELSAW OWNERS SAY:

A Good Iavestment: 1 befieye thal the Planer i3 the Desl invesimend |
gver made. |'ve been a planer man dor years and am now netired . The
Foley-Belsaw has earmnad me over $60,000 exira income in the past
BSVEN YRS

Robert Sawyer, Roseburg, COregan

Pays For eall: | bowght a balch of wainat in the rough. and after
planing it on the Foley-Baisaw | igwed up the money | hed seved. R
was enough 10 pay for two-Thirds the cost of the Planer. It really does
a peod job.

R:5. Clark, Springfiaid, Ohio

Mars Than Expacied: '"This machine peys for iBell By making
maney oul ol scrag boards. It & a very well bulll mathine and | con-
fess it is more than | expecied dor the price. |t does everything you
iy i wil'

Stephen Schultz. Orangavilla, Penna

... And Foley-Beizew ls The Cholca Of Prodessienals: | recam-
mend Foley-Betsaa's Planei-Molder-Saw &3 (he most pselul 3hop
ool that any crafisman could own. We use ours every diy i the
WORKBENCH maoded shap, and couldn't get song withaet it

JAY HEDDEN — Editor of WORKBENCH Magazine

NO OBLIGATION and

BODKLET 4%

o T et
_. . g
WY Kansas City, Mo. 64111

[ YEB. phease send mi the FREE Booklet that gives ma
complele facts about your Planar-Malder-Saw asd lull defails
an how | can qualify for 3 30-Day Free Teial right in my owm
shap I'Ir:fﬂ!ml“u thera is Mo Obligation and that Ko

man i

ADDRESS =
h
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as The Amazing Loudspeaker from
Carver, are also becoming more com-
mon as their proponents argue that they
can deliver a better image than conven-
tional box speakers.

Amplifiers
High-powered, low-distortion amplifiers
are not new. But with the coming of the
compact disc and the demands il
places on an amplifier, more of us can
benefit frorm an amp that can deliver a
lot of power cleanly

As with loudspeakers, it is the very
high momentary peak levels that a CD
can deliver that makes it desirable to
have an amplifier with enough reserve
power to handle those peaks. It's a ot
like a turbocharger in a car. When
you're cruising, the turbo wunit just
coasts, but when you nead to acceler-
ate quickly, the turbo kicks in to provide
the exlra power

In fact, that's exactly how many
newer amplifiers operate. Though
many carry moderate power ratings,
their circuitry is such that the amps can
deliver high momentary bursts of power
whenever the material demands it

Of course, all that power has to be
delivered cleanly, so thal no residual
amplifier noise is added to the CD
signal. Consequently, work continues
on low-dislortion circuitry. Many com-
panies emphasize “signal purty” by
using separate power transformers for
the amp’s different sections, compared
to more mundane designs that let a
single transformer do the job for the
entira unit.

Receivers

The same design innovations you'll find
in separate amplifiers have been incor-
porated into the amplifier sections of
many recevers, and for the same rea-
sons, But beyond that, receivers have
changed perhaps the most radically of
all audio components in the past few
years.

The prime reason is the availability of
high-guality sound from video sources,
such as Hi-Fi VCRs and lelevision sets
capable of decoding stereo broad-
casts. These developments have ignil-
ed ‘an interest in merging audioc and
video components to create an inte-
grated home entertainment system.

Yesterday's sterec receiver is today's
audio-video control center, with facili-
ties for switching not only among audio
components, but video components as
well. The newest receivers will select
and control not only your tumtable, CD
player, tuner and cassette deck, but
also your VCR (in most cases a pair of
VCRs). Other capabilities include dub-
bing between two VYCRs, video en-
hancement circuits, and buill-in sur-
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FVERY BUSVESS NEEDS AN IBM-PG

WHO WANTS T0 PAY IBM P
WE HAVE A SOLUTION! )

Our PC-XT SUPER TURBD COMPUTER runs all the popular Business
Programs, like Lotus 1, 2, 3, Word Perfect, Wordstar, dBase I,
Homebase, Sidekick, and Flight Simulator. In addition to running the
programs at the standard IBM clock speed of 4.77 Mhz, it also runs
at 8 Mhz — almost twice as fast as IBM.

ACS has developed the fastest, most powerful XT and AT computers
available today. We have also researched the numerous software pro-
grams available to automate your office. If you are considering buying
a computer, call ACS. We can recommend the software and hardware
system that will best solve your business needs.

HERE'S WHAT YOU GET
ACS-Turbo Mother Board 4.77/8.0 Mhz
G40K of RAM
Two 360K Floppy Drives
Heavy Duty 135 Watt Power Supply
Keyboard New '*AT'" Type with Large Enter Key
Parallel Printer Port
Monochrome Graphics Display Card
High Resolution Mono Monitor
with Swivel Base and Anti-Glare Screen

OPTIONS

20 MEG Hard Disk $449.00
20 MEG Tape Back-Up $595.00
Clock /Calendar $ 59.00
Internal Maodem 300/1200 BAUD $199.00
Okidata 192 Printer $399.00

PROGRAMS INCLUDED

Included in the purchase price is MS-D0S, the standard |BM operaling
system. With our Hard Disk Computer, you also get HOMEBASE, a
general purpose multi-function program to perform word processing,
electronic filing, and data base management. HOMEBASE has a buill-
in calendar, with monthly, weekly, and daily scheduling. The Homebase
Calculator lets you perform calculations on the monitor and the ability
to print a paper tape if desired. HOMEBASE also includes a communi-
cation program with autodialer for communication with other computers
(requires a modem),

ARl

\ FACTORY
DIRECT

¥799.

STANDARD
MODEL

AN

= #t‘ll'“l‘l lj

'1 II‘III'I.

5 YEAR WARRANTY AVAILABLE
GUARANTEE & WARRANTY

We guarantee you will be delighted with our ACS-Turbo Computer or
return it within 30 days for a refund (less shipping charges). We warranty
our Turbo Computer 100% Parts & Labor for 1 year, We believe our
computer is even more reliable than IBM — that's why we're offering
a liua—rear extended warranty for only $30.00 a year. Order early for
the holidays — delivery may take over 30 days.

HOW TO ORDER

Callusat (818) 889-1092. We have experienced salespeople to advise
ou with your computer requirements. Ask for our experts — ask for
Eﬂparlmem FD.

You can charge our ACS-Turbo I.‘,‘,nmputar with a VISA or MasterCard.
We also have a lease plan available for gualified businesses, with
payments from 36 months to 60 months.

*iBM is a registered trademark of International Business Machines.

E TE“ ACS

5311 Derry Avenue, Suite A, Agoura Hills, CA 91301
Phone: 818/889-1092 Fax: 818/889-5605 Telex: 299 353 POST UR

EASY LINK Mailbox: 62941735 Telex: 5106018224 ACS AGRA HILLS UQ



THE FIRST STEP

IN INSTALLING

A DUVINAGE
SPIRAL STAIR KIT:

SEND FOR OUR
FREE BROCHURE.

&

Find oul how easy and economical itis o nstal
Tz et sspsiriad St kil WAl the coupon taday

Duvnage, Bax 828, Hagerstown, Md, 21741
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Increases Heal Output by 500%
*Cuslom Fil lo *Super EMicient

any Fireplace. litanium stainless
*Easy lo inslall. Heal Exchanger.
“Thermoslatically Mo exiras 1o buy
conirolled, works *Mo dangerous
automatically. Creosole Bulldup
And best of all you can enpoy your hireplace
while sawing on your heating bills because
with Hearth-2ud 11 = you don need to sacnfice
vour fireplace’s appearance or the delight of
an open fire io be energy efficient

Works with; 'Wood, Coal, or Gas Loga
For Free Informalion. Write or Call:
Thermaiite Dept. PM, 1124 Harpath Indusirial Ct.
Franklin, TN 37064

Mationwide Toll Free: 1-800-T42-HEAT
We Specialize in Arches,

Comners, and Prefabs.

’_-*—ﬂ—-“ —— ——— - =

Check =
Home -
Temp By
Telephone

Phone-Stat

protects home,

cottage,
greenhouse, barn or business when away
In winter. Check on temperature by phone
to avoid freese-ups. save inspection trips.
Write or call for free folder and ordering

information: Phone-Stal, Box
Lansing, Mi 88901, (517) 321-0561

180354,
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Products For
Woodworkers

Send today for your FREE copy of our new
colorful catalog. It's fully illustrated with
the Ainest quality tools, supplies, books,
components, hardware, and much more.
Satisfaction Guaranteed.
Write today for your FREE catalog.

s, W@ODCRAFT SUPPLY CORF.
Dept. PM126
41 Adantic Avenue, Box 4000
Woburn, Massachusctis 01888
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round-sound circuitry for adding more
depth to movie soundtracks. Some re-
caivers even have a second built-in
ancillary amplifier to power the extra
speaker channels needed for theater-
like surround sound,

Tuners

Progress in tuners isn't nearly as dra-
matic as in other component catego-
ries. Quite frankly, with the nearly uni-
versal use of quarz synthesis
techrnology, today's tuners are rather
good, with most limitations in FM
sound-quality inherent in the FM broad-
casting system itself, A few companies
have done a better job of combating
multipath—the muddy sound caused
when more than one signal from the
same station arrives at your tuner after
bouncing off large buildings and other
structures.

Cassette decks
The compact disc hasn'l sparked any
new developmenls in casselte deck
lechnology, but it has given added
imporance 1o those sound-enhancing
technologies already available in tape
recording

Moise reduction, for example, is more
important than ever when recording the
CD with its complete absence of back-
ground noise. Dolby C-type noise re-
duction, which offers twice the noise
reduction capacity of the original Dolby

| system (Dolby B), is nearly universally
| available, except in the lowest priced

decks. The dbx system, a more power-
ful noise reduction system than Dolby
MR, was once available on only a hand-
tul of decks, but is now relatively easy to
find. It still, however, is not as universal
as Dolby C NR

Dolby HX Pro, a circuit that makes it
possible to record high frequencies at
higher record levels and thus produce
better tapes, is rapidly gaining new
adherents several years after it was
developed jointly with Denmark’s Bang
& Olufsen. Improved head technology,
such as the oxygen-free copper wiring
used in Akai's GX-6 deck (shown on
page 73), also makes for clearer re-
cording.

With the adven! of auto-reverse dual-
transport decks, the cassette deck is
also better able to rival yet another
advantage of the CD player—Ilong play-
ing time, With the ability to play both:
sides of a C-90 cassette in both direc-
tions, these decks can play for three
hours without repeating a selection.
Programmed lo repeat, some can play
for 24 hours.

Turntables
Despite the popularity of CD players,
record tumntables will be around for
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“Make your day, buy
a Regency Scanner”

-

Go ahead, scan all the action. Fire, police, emergency, and
weather transmissions. It's all there on a Regency scanner.

&
nmnﬂng‘lma-'mﬂm&-w

Onthego.. Whenyou'reonthego, and
you need 1o stay tuned into the action, take
along the Regency HX1500 hand-held
portable. Its advanced features include:
keyboard programming, 55 channels, ten
public service bands including aircraft,
liquid crystal display, and 4 independent
scan banks.

Check one out today...For a free
demonstration, visit your Authorized
Regency Scanner Dealer today, or, write
Regency Electronics, 7707 Records
Street, Indianapolis, IN 46226

n,&r!,r

'E-qe--'ﬁ.l:a_ ELECTRONICS, INC.
&

7707 Records Street
Indianapalis, IN 46226

*Mobile use subject to restriction in certain localities.
Celabrity look-alike — Joe Dimmick




1Clearing :
Edge
2 Cleaning

Edge 3 Squeegee

= -m:lﬂﬂﬂumm
road film, dirt.

o The third edge squeegees the glass
completely clean.

il L L L b D L O DD IO L LA
" GUARANTEED e sies e woorsiaes =
for as long as you own your car! Mo g

FOH THE LI FE other wiper blade can offer this guaran- =
tee. If you are not complelely satisfied =

OF YOUR CAR. 7o setyourmonexback
00000000000009900000000900000900000990091 0

THE WORLD'S FIRST SYNTHETIC WIPER.  AIR-FLD DESIGN. Biades won't iiftin
Tripledge blades are made from DuPont high winds, high speads. & claws grip
Mordel—the same material usad in 50,000 firmly, distribule pressure evenly,

mile radial tires. Tripledge wipers will never PATENTED DESIGN
tear, crack, split, rot, dry out or stick. Not Protected by U.S. Patent 4473919,

o o e BNt PRICE PER PAIR ONLY

road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.

Universal adapler snaps on; accepls
bayanet, hook, pin type applications.

5195
shapping & handing

°9?

CUSTOM FIT tor virtually every U.S. and Specity
import car, van or truck. make, model,
year of car.

CALL TOLL-FREE 1-800-847-0653

oF Send check, monsy-oroer or cand number and sxpirahion dale of youwr Visa or MasterCard _q
Pennayhama residents add 6% sales lax !

TRIPLEDGE WIPER CORP,, F.O. BOX 363-F, Bensalem, PA 19020

O YES! sendme pair of Tripledge %g; ]?gg Save 2.00

Ltfet_'rme Wipers — the only wiper GUARANTEED for | 5 ﬂrj?ﬁ:ﬂﬁ Save 4.00

the life of your car 4 pr.33.80 Save 6.00

(Single Blades: 3498 ea)

Name _ = sa;;fm $1.95 first pair

Address mlw:ﬁi :]'"ELTM -

Gty - Slate Zip Aml Enclosed
Pa. Aesidents Add Sales Taw

VISA/MEC # Exp Date

Car #1: Year Make Model

Car #2: Year Make Model

Car #3: Year _ Make Model

Car #4; Year Make _ Model
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many years to come. And though the
plattar-spinner can't match the CD in

| reproducing wide dynamic-range mu-

sic, some refinements in the turntable
can narrow the gap.

Orne way to increase the turntable's
dynamic range is to make it guieter.
Many new models in the $200-and-
above range reduce noise (thal might
be transmitted to the pickup carlridge)
by damping internal motor vibrations,
and by incorporating pliant suspen-
sions that isolate external disturbances.

| The latter is sometimes achieved with

nonresonant chassis and tonearm ma-
terials.

Another sonic improvement in turmta-
bles is the cartridge tonearm itself.
Records do warp, leading to sound
distortion. Ta prevent this, many recent
turntables have tight-tracking tonearms
that can ride the warp and reproduce
the music accurately, much the way a
surfer keeps his balance in the curl.

To imitate the convenience of CDs,
quite a few LP turntables now can be
programmed to play selections in the
order you'd like. Some models, in fact,
boas! two tonearms and cartridges to
play selections altermately from either
side of the record

Compact disc players
Though originally claimed to offer sonic
perfection, the CD player has gone
through some improvements over its 4-
year lifespan

A look at the current crop of digital
disc players finds thal an increasing
number opt for the more complex cir-
cuitry first offered by Philips, the CD
format's co-inventor. This combination
of oversampling and digital filtering is
said to ofter more accurate frequency
response. But one of the most interest-
ing developments is Onkyo's use of
fiber optics, in place of conventional
wire, to transmit digital data within the
player, Onkyo contends that noise gen-
erated by a player's internal digital
processing can degrade the analog
sound output we hear, Accordingly, the
company developed a system for trans-
mitting the digital dala over light
beams, which don't generate or trans-
mit electrical noise.

Onkyo offers this feature in two play-
ers, the DOX-320 and DX-220. Other
companies have recognized the same
problem, and improved their designs
earlier by isolating and shielding the CD
player's digital and analog circuitry,

This evolving understanding of the
CD, and the promise of refinements in
lasers and signal-handling micro-
processors, indicates we'll continue o
see change and improvement in hi-fi
producls—and hear them, 100,

—Terry Shea
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Rememher those few times when you
came up with the perfect gift? You could
tell; the recipient was absolutely over-
whelmed. He kept asking how you knew.

Hits The Sweet Spot

That's the effect ESCORT has on
drivers. If they don't already have one, they
know it by reputation. It's the classic of
radar warning; the one Road & Track says
*...is highly recommended”; the one Car
and Driver says "...is clearly the leader in
the field in value, customer service, and
performance...” Well over a million drivers
have chosen ESCORT since it was intro-
duced in 1978, Probably you know several
of them, just in your circle of friends. Ask
about us.

We'll Stand On Our Record

You'll hear of ESCORT's legendary per-
formance, We're committed to advancing
the technology of radar warning. And when
our engineers make a breakthrough, we
don't save it for a new model. We make
the improvement immediately. That way
ESCORT always delivers the latest in radar-
warning science.

| el e

T
(P———

Power-ON LED
BN SENE0r

Signal Strength
Maner

HigFriany City
Switch

Our most recent breakthrough is a
signal processor which recognizes and
rejects Rashid signals. It's an industry first
that completely obsoletes the detectors
of every other maker.

More Than Legendary Parformance
But advanced technology is only one
of the reasons ESCORT makes an over-
whelming gift. Consider the way it works.

ESCORT comes compiete with a molded caming case, bath
colied and stralght power conds, visor ciip and hook and foog
mounting, spare fuse and alent buib, and @ comprehenshe
guner's handbook, Gift box avaifabie 8t no et charge,

o —

You know how a few possessions in this
life get to be favorites because there's
just something about them—a certain heft
and feel, a certain way of going about
their business—that just seems exactly
right.

ESCORT is like that. It's housing is
made of heat-treated aluminum, which
protects the sophisticated components
within, and also gives a substantial feel.
The audible warning uses Morse-code fre-
quency (1024 Hz), which cuts through a
Ferrari's interior noise, yet won't jangle
your nerves, The alert lamp is controlled
by a photoelectric eye, which makes it
visible on the brightest day, yet dims auto-
matically to eliminate nighttime glare. The
list goes on, but we'll trust any ESCORT
owner to give you the details.

The Joy Of Giving

Meanwhile, here's an ESCORT feature
for the gift giver. Shopping is as easy as
one toll-free call. We make ESCORT in our
own factory and we sell directly to our
customers. This means no parking prob-
lems and no crowded stores. Just pick up
the phone. Orders in by 3:00 pm eastem
time Monday through Friday go out the
same day. We'll pay for UPS shipment and
a gift box is available at no extra charge.

For even faster service, Federal Ex-
press guarantees overnight delivery for
only $10 extra. ESCORT could be in your
hands tomorrow morning if you choose.

Christmas or anytime, we make the
same promise. If you aren't satisfied within
30 days, send ESCORT back. We'll refund
all your money and your return shipping.
There are no hidden charges.

Car and Driver called us the “class act”
in radar detection. Your favorite driver will
wonder how you knew.

Try ESCORT At No Risk
Take the first 30 days with ESCORT
as a test. If you're not completely
satisfied return it for a full refund.
You can't lose,

ESCORT is also backed with a one
year warranty on both parts and labor.

ESCORT $245 (0H res. add $13 48 tax)
Slightly higher in Canada

TOLL FREE. . 800-543-1608

(Phone M-F 8-11, Sat 9-5:30, Sun 10-5 EST)

i) =
oo |
By mail send to address below.
All orders processed Immediately.

Prices slightly higher for Canadian
shipments.

ESCORT

RADAR WARNING RECEIVER
e = = - .|

Cincinnati Microwave
Department D680

One Microwave Plaza
Cincinnati, Ohic 45296-0100

€ 1986 Cincannati Microwaae., i
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THE BIG PIGTURE

TV screens are getting bigger. And the latest

easy-to-program VCRs fill them with the sharpest

pictures yet. But there’s more improvement on the way.

Five top contenders for the
VCR championship grace
the page opposite. From
the lop: RCA's VMT-400
VCR sends two pro-

)
timer-card in Sharp
VC-TBAU slips into slot on
right to program deck. Pan-
asonic Model 1564 pro-
duces clear special effects
in all recording modes. Har-
man/Kardon VCD2000
boasts sound.
Behind the VCRS is the new

receiver. Prices range from
$700 to about $1000.

PR PHOTCS BY BRIAN KDSOFF

ometime in he future, historians will

characlerize our age as the one when

TV became video. And the fact is,

describing what emerges from to-

day's screens as “lelevision” reveals
only part of the story—much like calling a
Ferrari Testarossa “transportation,”

The technology of television entered a pen-
od of somnolent complacency after its last
innovative leaps—color and transistoriza-
tion—aestablished themselves in the 1960s.
What woke it from its slumber was the raucous
arnval of video casselle recorders in Ameri-
can households during this decade.

The old boob-ube, once perfectly ade-
quate for receiving TV broadcasts, loday
must deliver allernative sources of enlertain-
ment. Besides video cassette, these include
video disc, electronic games, computer
graphics, satelite- and cable-borne pro-
gramming. teletext and videotext.

As a resull, TV technology has entered a
renaissance, with innovation and improve-
ment proceeding al an unprecedented rate
Progress is evident on four fronts: image size,
image guality, expanded capabilities and,
last but not least, high-fidelity sound.

The most obvious changes you'll see in TV
are the wider variety of screen sizes and the
increasing size of screens. In addition to the
familiar 13-, 15-, 19- and 25-in. color screens,
you'll now find models with displays measur-
ing 14, 18, 20, 22, 26 in. and larger. Al this
writing, the largest television lube availabig
measures 35 in. diagonally, Projection TVs
come even larger

Why would anyone wanl so large a display?
You can credit the availability of theatrical
programming on video disc and casselle.
Once it became possible to convert the living
room to a movie theater al will, it became
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desirable to simulate the wide-screen experi-
ence of the movie house—and the sonic
ambience as well

Taday's larger cathode-ray tubes are the
resull of advances in glassmaking and elec-
tror-gun  technology. Better glassmaking
technigues enable manufacturers to build
tubes with flatter screens than yesteryear's
maore convex displays. This flatness yields
two advantages. One is more viewing area: A
25-in. display can be strelched to 27 in. The
other is a more viewable display: The llatness
reduces optical distortion formerly caused by
a curved screen, and lets you see more of the
display when you're viewing it from an off-
cenler position

Though today's TV display is larger, the
tube 1sn'l any deeper than older designs.
That's because newer electron guns can
SWEERD Across a wider area than those of justa
few years ago.

This increase in display size is accompa-
med by an increase in display resolution—
that is, greater picture detail. In video jargon,
this is measured in lines of horizontal resolu-
tion—meaning the number of picture ele-
menis arrayed lefl to right across the screen,
The more, the better: A simple light-and-play
TV set might have 250 lines of horizontal
resolution, while a better monitor/receiver
boasts as many as 450,

“Monitor/receiver” is the name TV adopted
once the VCR and its cousins joined broad-
cast programming as sources of visua' enter-
tainment. Like the TV of old, a monitorfreceaiv-
er's tuner section receives over-the-ar
programming. But video cassette and othar
nonbroadcast sources travel straight to the
screen (monitor) via
direc! input connec

......

Sony SL-HF1000 has “jogging
dial” for professional editing capabilities.

a7



FACTORY DIRECT

GRANDFATHER CLOCKS
Do-It-Yoursel Clock Kits

<5300

® Solid 3/4" hardwoods:
black walnut, charry, cak
& Hairloom

SEND $1 FOR
32-PAGE FULL
COLOR CATALOG

EMP

CLOCK COMPANY
WORALD'S LARGEST MANUFACTURER
DF GRANDFATHER CLOCKS

Dt 2178 o Irsdliasirinl Park.
Alsbama # Phone 1-205-928- 2518

| A irvieraated in L] Do-It-Yourssl! Kits
O Finishad Clocks

{plaass prink

you want
FREE!

You can drill

a water well in
[ your backyard
next weekend!
Ower 99,000
home water wells
drilled this easy,
low-cost way
since 19621

CALL TOLL-FREE
1-800-821-7700
fasrm Gp:.r'xc‘m:nd Mail Today!

I Anderaon Road
Opaliks. Alsbama 36802
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tiong, completely bypassing the tuner.

This sidestepping makes for belter
picture guality. For a VCR's signal o
reach the screen through the TV tuner,
the: video signal first must be converled
lo a radio signal. In effect, the VCR is
broadcasting to the TV's tuner, Be-
cause any signal conversion generates
some detericration in piclure and
sound guality, a direct connection o
the video monitor and audio section is
preferable

That's why you'll find a multitude of
input and output jacks on the back
panels of loday's versatile manitor/re-
ceivers. They provide a direc! route for
images from your VCR, video disc and
perhaps computers, games and tele-
text decoders, loo. Meanwhile, the
sound from these sources travels sepa-
rately 1o the monitorfreceiver's audio

Akal's V5-565U, a VHS format VCR with hi-fl
sound, has a bullt-in 10-watt ampilifier.

amplifiers and loudspeakers. These
pack more wallop than those in a con-
ventional TV—and do it in stereo. Con-
sequently, you'll be able {o enjoy the
growing numbeér of TV programs broad-
cast in stereo, as well as the sophisti-
cated soundtracks thal accompany
many of loday's movies.

To repraduce the special effects on
those soundiracks more realistically,
the monitorrecevers of the not-loo-
distan! future will incorporate built-in
surround-sound circuits.

Cnce that happens, you'll refive at
home the same sonic experience as
when you first saw Star Wars and other
ficks in the theater. You can expect
further enhancement in the monitor
recever's picture, too. This will come
from digital technology.

Right now, digital circuitry isusedina
handiul of TVs for special lealures,
such as projecting a second program in
a corner of the screen. But soon, "digi-
tal' sets will boost image resolution,
maintain color purity, and eliminate
multipath ghosts and other forms of
distortion—such as the video noise or
snow that sometimes afflicts dark areas.

That snow, more often than not, is
generated by dropouts on a videotape.
¥You might not notice it on an older TV
set, but today's higher-resolution dis-
plays make it painfully evident. Ironical-
ly, displays have become so good
theyre prompling improvements in
VCRs—the very source component that
sparked the video revolution.

Since their introduction in 1975,
home YCRs have become easier lo

program and use, and have developed
longer recording limes and more so-
phisticated special effects. By 1984,
horme VCRs had even gotten hi-fi stereo
worthy of the soundiracks they play and
record—and nearly as good as the
digital audio on compact discs. Bul
until recently, little has been done to
improve the VCR's picture quality.

The best VCHs today—whether Beta,
VYHS or the new Bmm format—Ilop out at
aboutl 300 lines of horizontal resolution.
Thal's less than many monitorfreceivers
can reproduce. In fact, the only picture
sources that can match a monitor's
450-Iine resolution are the laser video
disc and a live telecasl,

To clean up their act, just about every
VCR today has some sort of picture-
enhancing circuitry, It's called Super-
Beta in Bela decks, and HQ (for High
Quality) in VHS machines. Both yield
about a 20-percent improvement in pic-
ture quality. If you compare their results
against pictures from older VCRs, you'll
see the improvement mostly in more
sharply defined image outlings, and in
greater picture-detail in contrasty im-
age areas, such as shadows.

For the record, the still-new Bmm
format holds promise of improvement
when the highly touted "metal evapo-
rated” tapes arrive, Today's Bmm
decks use "melal powder” lape.

It's technically possible lo improve
the VCH's image even further—but anly
at the risk of losing compatibility with
older machines and the tapes recorded
on them, Accordingly, VCR makers are
counting on the same digilal enhance-
ment promised for TV to work similar
magic on videolapes.

The first digital-effects VCRs are just
now arriving from Hilachi, RCA, NEC
and Toshiba. Like digital TV, the “digi-
tal" VCR's bag of tricks currently is
limited to special effects.

But when you see what digital en-
hancement does for a freeze-frame pic-
ture, you'll easily imagine how it might
upgrade the moving kind.

Because moving video is memory-
hungry. this technological leap won't
occur until the cost of digital memory
chips comes down. This makes the
estimated time of arrival more depen-
dent on the compuler industry than on
Hollywood. Accordingly, we'll see digi-
tal VCRs in time for the next remake of
Beau Geste.

The recorder section detaches for field use
In Kodak's modular Bmm VCR.
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Radio Shack’s New Security
Alarm System is a Creat Cift
for the Do- -Yourse

LA |

i o o

'Round-the-Clock Protection from Intruders
And Fire! Save *27* on the Package

Your chances of being victimized by a burglar have never been higher. Our
SAFEHOUSE®™ system is the affordable way lo protect loved ones and valuable
possaessions. It's designed for easy installation and includes everything for
perimeter-type home security; Alarm System Panel with in-depth 58-page manual,
loud electronic siren, system smoke alarm, four magnetic sensors for windows or
doors, key switch and 100 feet of wire. Expandable design lets you add as many
sensors as required to protect all vulnerable points. It can even activate a phone
dialer (below) to automatically call local fire, police or security service,

The system has four alarm loops—three with instant response, the fourth with an . =
adjustable delay for leaving and re-entering without sounding the alarm. Anindepen-
dent fire alarm loop stays armed 24-hours-a-day to detect smoke or fires instantly. An
additional always-armed circuit can be used to warn of tampering or to manually Complete Systam

trigger alarm in emergencies. LEDs indicate when the system is armed and if a
window or door is ajar. Also has battery and alarm test buttons. UL listed AC with 95
battery backup system. See it today! #49-470/488/481/523/485, #278-860. Reg

i . Separate
6V Rechargeable Battery. Two required. #23-181 . ............... Each 9.95 ltems 241.24

/" Emergency Phone Dialer With Wireless Remote N Radio fhaek

1 9995 A DIVISION OF TANDY CORPORATION
I_ ——————————————
Auto-dials up to three num- FREE 1987 CATALOG!

. Mail to Radio Shack, Department B7-A-226
bers for each of four outgoing Tandy Canter. Fort W
il b e 300 One Tandy ' orth, TX 76102

-
| |
I |

messages
voice. May be activated by | | NAME I
| |
| |
| |
£l

49-470 panel (above). Works
on pulse or tone lines. FCC
i, Tt e

backup. UL listed AC. kup
(. Up 10 200-Foot Range _ batteries extra. #49-432 ") B s anassrs

Prices apply a1 participating Radio Shack stores and daalers
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W CONTEST

WIN THIS STATE-OF-THE-ART
STEREQ SYSTEM

ur conlest prize, Sansui's
Model 1590 Super-Compo
Systemn, puts the company's
highly regarded audio compo-
nents In 8 single package
worth %4000, You'll get a digital audio
compact disc player and Sansui's
unique; twin-tonearm LP turntabie
Youll be able to program up to 16 of
yvour favonte radio stations in the sleek
AMFM tuner, A twin-iransport Dolby-C
casselte deck leis you record from one
tape to another. A powerful 160-watts-
per-channel amplifier drives Sansul's 4-

way lower loudspeakers—and you can
tailor the sound to your room with the
graphic equalizer. Every component
operates through the system's remote-
control handset—and they're all pack-
aged in a handsome cabinet

To win, you have to solve two hi-f|
related problems

Cuestion 1 has only one possible
golution, Youre either nght or you're
wrong. Ouestion 2 has several possible
solutions. The prize goes to the most
imaginative, practical and original an-
swer to Question 2

Question 1
You want to record a certain prece of
music on a 90-minute casselte, which
gives you 45 minutes of playing time on
gach side. The pece of music runs 80
minutes and is composed of four parts,
with 10 seconds of silence between
each. The first two parts run 17 minutes
gach. Part three runs 20 minutes and
the fourth part is 26 minutes

The problem: You cannot lose a sec-
ond of the music, and you cannol inter-
rupt the music in any of the four parts
Yet parts three and four total 46 min-

20
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. Ge inon tlie PRO
in SMALL ENGINE
service and repair

Start your own money

BEAT INFLATION!

Cashin on the
huge demand for
small engine repair.

Work part time, full time
(A right at home- we help you
id  every step of the way.

In just a short time, you can be ready to
join one of the fastest growing industries
in America. .. an industry where guali-
fied men are making from %25.00 to
£3.00 per howr. .. and that’s just for
labor. Paris, engines and sccessories add
even more to the profits.

Because the small engine indostry has
grown so guickly, an acule shortage of
qualified Small Engine Professtonals exists
throughout the country. In fact, iCs not un-
usual for a good small engine man o be
three to four weeks behind in the summer
and at least o week behind in the winter,
When you see how many small engines are
in use today, it's casy (o understand why
qualified men command such high prices
— s moch as $49.95 for a simple tune-up
that takes less than an howr!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine.... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

S

%70

65-million small engines

are in service today!

That’s right — there are over sixty-five
million 2-cvcle and 4-cycle small engines
in service across the U.5.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fullv accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seck you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, smowmo-
hiles, generators, smowhlowers, paint
sprayers . . . the list is almost endless.

L -
) }’_a"r %L el
v ]: ’#‘ .._,_

il &
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No experience necessary.

You don't need to be a “born mechanic”
or have prior experience. If you can read,
you can master this profitable trade right
at home, in vour sparetime, without miss-
ing a single payvcheck. Lessons are fully
illusirated — so clear you can't go wrong.

Send TODAY
for this
fact-filled

FREE

You receive trade secrets

and business plans.

We puide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how to get free advertising, where to get
supplies wholesale...all the “tricks of
the trade”. ., all the inside facts you need
to assure success right from the start

Increased income

“F've had about 8§
Yeary experience
repairing small en-

gines... but re-
pairs were anly
minar. . . waril 1

started the Foley- o
Belsaw Course.”’ Waltar H. Strick
Campbedl, California
With our famous ‘learn-by-doing’ train-
ing method, you get practical *hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine—
all vours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this

offer to find our how Foley-Belsaw

fraining can give you the skills you need
to increase vour income in a high-profir,
recession-proof business of vour own.
Just fill in and mail coupon below (or
send postcard) to receive full information
and details by return mail. DO IT TODAY !

FOLEY-BELSAW INSTITUTE of

SMALL ENGINEREPAIR
§1053 Field Bidg., Kansas City, MO, 64111

There is NO OBLIGATION and

KAMSAS CITY, MISSOURI B4t

I i
i [}
1 I
[ I
I [ YES, please send me the FREE booklet that = s
: g'rues full detailz about starting my own business in H
1 Small Engine Repair. | understand there is no obligatian i
1 and thal no salesman will call []
I [}
Tells how you guickly I Kame :
Ar@en 1o be your own boss 1 [ |
n @ prolitabie Sparetme | Address________ ~ i
or Follime business ol | I
yoir owin PLUS complee | Gty 1
W RISk Trial | :
ria
Offer! - el = :

-

___________ e =
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ISandblast Away Rust

Our sandblaster is field proven (thousands in
use) and priced right. This sandblaster gives
vou the ability to remove rust, scale, paint and
corrosion in minutes. Also doubles as air
gun /degreaser for cleaning parts.

The Eastwood sandblaster package includes
all-metal power (same as used on our larger
units), ten foot hose, 14" pickup tube, spare
nozzle and complete instructions. Just attach
to 1 HP compressor, insert pickup tube into
sand or other abrasive and you're ready.

B532 Sandblast CGun
8534 Sandblast Gun & Hood

Everything you need to make real metal re-
pairs on rusted areas. Includes 2 Paddles: 1
Flat, 1 Half-Round, 1 Ib. Tin of Tallow; 1 [b.
Tinning Butter; 5 Acid Brushes; 14" Flexible
English Body File: File Holder: 4 Sticks Body
Solder and FREE Copy of Auto Body Solder
Book.

6730 Basic Body Solder Kit
6400 Body Solder % Ib. har

FREE!

Eastwood

{ 6601 Auto Body REpaur-—nm[zssma]

Smooth Dented Body
Panels In Minutes
“ -

Serrations shrink dents withow! remouing mefal

Just attach this 9°, 18 gauge stainless steel
disc to your heavy-duty body grinder and vou'll
level stretched metal to its original factony-
smooth shape. The secret’s in the unique blade
that creates heat to shrink metal back into
shape. It has a 4" arbor to fit standard grinders
(maximum speed 8000 r.p.m.; 5000 r.p.m. ideal ).
7001 Shrinking Disc $20.95

Cut Spotwelds In
Seconds

Drill

Cuits fap Layper amlly
Remove spotwelds without cutting through

| the lower panel, W" arbor has adjustable pilot

to insure perfect cuts without damaging metal,
Pilot pops out slug after culting. Warks on air
and electric drills (900 r.p.m. max.) with 4"
chuck. Use with sheetmetal up to 3/16%.

3219 Spotweld Cutter .......c.0cu $12.95
3220 Replacement Cutter ........... $4.50
Auto Restoration Books

Here's a selection of the most popular
restoration books in the Eastwood library.
6602 Key to Metal Bumping—how to use body

and fender tools $6.50
6600 Auto Restoration Tips and Technigues—

A favorite reference book! $0.95
6645 Auto Bod:.r Solder—the Bible uf]:cuj}r
solder repair work . . 56

techniques explained

AUTO RESTORATION TOOLS

Remove Rust Without
Harming Good Metal

| Owi-Salv removes rust

) and corrosion fast on any
metal. Just spray, dip, or
brush on and see it
work!! Oxi-Solv is non-
flammable, non-toxic,
non-caustic and odorless.

Extra bonus; After

removing rust, Oxi-Solv
gives a zinc phosphate
coating to metal for
better paint adhesion.
Reusahle.

3430 On-&:ﬂv. 'lﬁ oz,

.............. $8.95
3432 Oxi-Solv, 1 gallon ........... $24.95
24" Sheet Metal Brake

This is a heavy-duty auto shop brake for
panel fabrication. Will form angles up to 90° in
metal 24" wide with 18 gauge thickness. You
can form narrower widths on heavier gauge metal.
All welded steel construction with reinforce-
ments to eliminate lifting and “bow". Mounts
in any shop vise with a 2* opening and can be
set up in minutes. Just insert metal, clamp
holding bar in place, and lift handles. Produces
a sharp, clean bend in steel and aluminum. Twao
5% C-clamps required for use (not included).
Weight 26 lbs, Minor assembly required.

6268 24" brake
6271 Set of 2, 5" clamps

High Temp. Stainless
Paint For Exhaust

Systems

Owir unigue formula of corrosion resistant
stainless steel leafing pigments bond to a metal
surface to block out rust. Unaffected by the hot
and cold cycles of automotive use, this coating
will last for years.

Easy to apply, just clean the part with a wire
brush. Mo primer necessary. Can be brushed,
air dries in 60 min., and cures in use to
maintain its maximum hardness and durability.

95 Complete instructions on can. 1 pt. can,

1256 High Temp. Stainless
Coating

TO ORDER
CALL TOLL FREE

1-800-345-1178

IN PA.
(215) 644-4412
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Spot Weld Perfectly
In 6 Seconds

Converts an Arc Welder to a Spot Welder

It welds any steel between 18-26 gauge.
{Auto body sheet metal is between 18 and 22
gauge). Ideal for welding replacement panels,
floors, brackets, clips, braces, etc, Welds from
one side 50 it can even do blind panels that or-
dinarily can't be spot welded. Comes with two
pressure heads — four prong for control on flat
areas and two prong for reaching into edge and
recess work. Proper replacement electrodes
available through Eastwood. Gun comes com-
plete with connection wire, spare electrode, 2
pressure heads and complete instructions.
Hook it to the electrode holder of vour AC arc
welder (set at 50 amps) and ground to wﬁhgdy.

43585 Spot Weld Gun .. ..oovnen.s. A5
4321 Package 10 electrodes ......... $9.75
4343A Powerpack for spobwelder. . .. $119.00
(1f you don't have an arc welder)

Flangers Fnr Flush Welds

| S—

Smooth Lap Welds

Adjust tool to metal thickness, flange repair
area and fay in patch panel. Lets you weld
flush with body metal, which minimizes grind-
ing and filling. Works in tight areas and on
sharp curves, Perfect results with very little
effart.

6286 Panel Flanger $29.95
Prices in this ad supercede those of previous Eastwood ads.

Convert Your Arc Welder For Mig-Like Results

Muost arc welders have been designed for
joining W* metal; our stitch welder attachment
controls welding heat to produce smooth, even
welds on body panels — limits distortion and
burn-through.

The current's directed through an electrical
solenoid and diode circuit. The solenoid, which
pulses thousands of times per minute, gives
you nomal welding amperage while allowing
you to weld thin pieces. Although the arc never
appears to break, the reciprocating electrode
action pulls the electrode in and out of the
weld puddle to limit welding heat.

smooth and even, with slag coming off in large
pieces. Easy to master with practice,

The stitch welder's five foot power cord at-
taches to any A.C. arc welder's electrode holder
{must run at 80 amps or less). Uses arc welding
rods up to 3,/32° steel and stainless. Toal body
cast aluminum with vinyl insulated gnp for
pasitive control Electrodes held with set screw
and can be easily replaced. Designed for years
of trouble-free service. S

4369 Stitch Welder
approx 120 rods) designed with spe::lal flux for

4372 Arc Welding Rods (2mm dia, 3 Ib. pkg.

Welding's easy: once you strike the self- welding sheetmetal ................ $9.95
starting arc, lay the rod on the metal and let 4343A Powerpack for stitch welder . . $119.00
the machine do the work. Resulting bead is (1f you don't have an arc welder)

FREE! TO ORDER CALL TOLL FREE

Eastwood
Catalog

Fill In Coupo

| iSend me the following:  Code #1CZTPMCS 1

Nibbler Cuts
Sheetmetal Fast

Our nibbler cuts curves, straight lines — any
shape you need. Leaves flat, no-distortion,
burr-free finish. Uses less effort than ordinary
snips. Chromed steel construction with cush-
ioned vinyl grips. Heat-treated tool steel jaws.
Cuts up to 18 gauge steel, 16 gauge aluminum.
Jaws replace easily.

GZR1 Nibbler ...........c.c.i0000
6284 Replacement Blades (pkg. 2) .

$28.95 |
. $9.95

© 1985 Easthill Group Inc.

1-800-345-1178

IN PENNSYLVANIA: (215) 644-4412
J0 Day Money Back Guarantee

1

I_Itzm[s} * $ :
—ltem(s) # % :
i—Item(s) # 5 }
] 1
:_.Itemis} # % :
!___ltem(s) # $ |
IPacking and Guaranteed Delivery Charge -
1500010 20008350 40.01 1o 50.00.84.95 :
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153001 10 40005440 75.00 and up-36.50 s
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Suu Tip :

| The Eastwood Company :
| 147 Pennsylvania Ave., Box 296 H
| Malver, PA 19355 i




28 Ways to Help You
qualify for the Job You Want

-

Free Facts aboul Diplomas and
Specialized Associate Degrees

MNow at home in your spare
time, withoul anmy previous
ExXpErience, you can train for a
money-making career...even
gﬂ! a Degree, Send for iree

is about the exciting career
program that interesis you
most. Mail coupon today and
mmveawlnsmtfammmrulugmalnew
career or advancement on your present job a

SENDFOR FHEE FACTS‘

Erlamlhml l‘.‘am

|u.u -....jDep-t PBSBE, Scranh:m PA 18515

Send Iree facts and ¢olor brochureon haw [can study at hame for
ine career | have chosen Mo obbgation, no salesman will visd
CHECK DNE BOX OMLY!

AEEOCEATE (M SPECIALLTED ASEOCIATE (W SPECIALIZED
BUSINESS DEGAEE PROGAAMS  TECHNOLOGY DEGAEE PROGRAMS

Ferce Sehoos

Husness Maragement Cowd Engnesnsg Tech
-&D:I.I'hfal Mecnantd Engroetnng
na Technn,
Wi Dphon m Frange Erectncyl Engnpeiog
Bt Marg oGy
wilhh optace i Markstng Flectepmecs Technddagy
CAREER NFLOMA PROGRANE
Campur Programmaing art
High School Sera) Bt 85
l Calee e Gourmes Cooung Hqurf-vl
Worocompute: Aegar Widule Faredlry
I Aute Mechanls Lonsengion
Boeokuresing Deesien Whachancs
Draltng Gun Regar
:;Ewd-lm ng b ‘h|ﬂ'l.‘|ll!&uuﬁu i
o] Clil]
Pecinonas ;q:r’q'g
Elering F1-¢ss.!. 'uulrrt-
Présce Soence Teese courses e oflered by ICS and Mo
A=ecan Cotreapindesis Schook
HAME AGE
ADDRESE AFT. 8
I CITY BTATE IwP
|—H“H L—— ————
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3-in-1 TOOL MAKES

This mm:mal-qualrt',r tool saves
hours of hard, tedious work,
Removes paint, vamish, rustand |
grime from woods, metals, B
plastics, fiberglass and masonry Hh:
—withno ing and no burning!

Flendble, flat-tipped steel blades i
follow contours and reach down }
into depressions. Just attach the | sl

Omni-Stripper (o any householkd :
drill. In seconds you're ready for
101 stripping and scrapng chores
without dangerous, messy
chemicals. The 3-in-1 kitincludes
anassembled hub and three sets
of replaceable precision Mades—
fine, medium and coarse grades

‘1995 u
e

Limited Litetime Warranty!
%\ PRICED-RITE TOOLS

STRIPPING & SCRAPING
FAST « EASY » SAFE!

ENTERTAINMENT

utes— impossible to fit within the 45
minutes of recording time on the sec-
ond side of the cassette

The solution: Tell us how you'd record
this piece of music so that you'd hear
parts one through four in their proper
order—without breaking the music in
any pari. Anything goes, but you are not
allowed to speed up or "comprass’ the
music o fil the tape.

Question 2

Your hi-fi system and loudspeakers
face the sofa in your listening room. You
want to have a second pair of speakers
to the rear of the sofa, for surround-
sound effects. There's a wall with no
doors or windows behind the sofa. The
wall to the left of the sola has three

windows. The wall to the right has a
door and one window. The sofa sils
flush against the rear wall, and has
lamp tables on each side thatl occupy
all the space in the cormers.

The problemn: You can't place the
exira speakers beside the sofa, where
the lamp tables are. You are not al-
lowed to run wire across the floor, from
the hi-fi system to the exira speakers.
And you can't tack wires along the floor
or celling moldings, or around door and
window frames.

The solution: Tell us how you'd install
the extra speakers, and how you'd get
the sound to them from the hi-fi system.
Use your imagination to find a solution,
no matter how unconventional or futur-
istic it might be. ™

mmmmnmlmﬁl}m

judged by the PoPuLan MECHAMCS Electronics
Dept. and Editor-in-Chief Joe Oldham.

express it more effecthvaly,

JNNIMWMMHW
MEecHamecs and cannol be retumed.

ed by Editor-in-Chiel Joa Oldham.

OFFICIAL CONTEST RULES

1. On the eniry blank printed below, or on &
Mdpﬂpﬁﬂhﬂ'ﬂdbhﬂf

solution. The prize wil be awarded for the most
magnative, practical and orignal solution, as

2. Drawings of schematics are not necessary io
win, but mighl help you clarify your thinking and

3. While thera is no lmil to tha ength of your
mggeusllm please be to the point and as biel a5

7. The decision of the judges = final. No
cofrespondence or telephone calls regarding the

contest will be accepled or entered into.

B. The winner wil receive 8 Sansui Super-
Compo hi-fi system with a suggested retal value of
$4000. All taxes and other fees are the responsibil-
ity of the winner, PoruLar MecHancs will ship the
systam 1o the winner, prepaid, by common camiar,

9. Mo cash payment will be made in place of the
prize.

10. The contest is open 1o anyone residng in

1409, Menw York, NY 10101,

12, Entries must be postmarked before
Fab. 15, 1987, and received by Feb. 22, 1987.

13, The winner will ba notified by Aprd 1, 1987,
and may ba asked o execute a ing alfidavit.

14, Afer the winner i notilied, PoPuLaR ME-
cHANCS will provide the winned's name o anyons
whi wishes it and who sands us a stamped, sedl-
addressed envelope with the requast.

15, Winner must agree in writing to his name and
phatos being used in conjunction with this contest
and bz results in a fulure issue of PoPuLaR
Mecharacs and al meda, advertising andior
trade.

16, This contest is void whene prohibited.

Signature:

OFFICIAL POPULAR MECHANICS
SANSUI SUPER-COMPO ENTRY BLANK

Here is my entry. | agree to abide by the above rules.

Answer to Question 1:

Answer to Question 2:

Street Address

City State

Telephone

Clip and mail to: Sansui Super-Compo Contest, Popular Mechanics, PO
Box 1409, New York, NY 10101. Entries must be postmarked before
midnight. Feb. 15, 1987, and received by Feb. 22, 1987.



Call 1-800-533-5545 todayand...

SAVEYR 00074

On These Name Brand Parts, Tools & Equipment!

“##-W T

Super
Savings!

ar

&

Heavy Duty Log Splitters

18 Ton Model 1134 STBG.W
Naw! 20 Ton Verticsl, #1180 £834.00
24 Ton, Low Profile 81143 5‘1 329.m

SUPER TOUGH

SALE!

= | -. :%\\;’%

Log Splitter Parts #CSALEI
11 Gpm 2 Stage Pump, #1012,
l:ﬁpm!51;glpump.-1053.. .
18 Gpm 2 Stags Pump, #1058....
22 Gpm 2 Stage Pump, #1017
Standard 4-Way Control Valve, #2010 §46.50
Auto Detant Valve, 22020.............
dAxddxd Walded Cyl., #302424 ...
Sx24x2" Tie Rod Cyl., mBOB524....

$89.85

£$113.95
. $126.95
$242.95

§50.85

.$109.85
$186.95

Much More in Stock st Low Discount Prices!

Heat |

Comeswith 2-stage pumps. haavy duly slides
beams and large ol tanks

And the Largest Seiech?n'

g:;lnaa %\)j

801 East Cliff Road, Box 1219, Burnsville, Mn 5533?

irm o sbael '\5,I|:'.'-|||-

Gas Engines Mbesssigoliaatan Basin
Always the Lowest Prices [l | fy v vese oo
Wt 1 b, List 52500

One Lq 'j

Year - £
Warranty!

Magnet @
Chings o any magne

tem# 17104 51 550

!-.lr *‘-b-_.._._.-"

Don’'t Be W&t’r‘gout Power

Ideal for homea-

T Teuisrs Continuous
contractors & Watt Rated!
vacationars Sturdy
1 YearWarranty Protective
1
Generators  cradle!
, | 4000 Watt, B Hp Hnggg 1 &mins S0V TR
j i a0 wodte L1 STO0800, itema 16402

Horizontal

5 Hp. Tecumsah %" shaft, #8081......... $138.85

SHp. Briggs, %" shaft #8052.............. $141.85

BHp. Tecumsah, cas! iron sleeve, 6081 $182.85

BHp. Briggs, 17 shall, #8080..............52232.85 —

10 Hp. Tecumash, casi iron sleeve, 8010523295 Ll & 7710

10Hp. Tacumash, slec start, #80101...$280.65 §8 F 1771

320 Hp Horizontal & Vertical angines avallabie at 1772
1773

.r SUPER LOW DISCOUNT PRICES!

Strong rob rust & 1774
mildew prool poly- 17TS
elhylane tarps with 1778
brass plated grom- 1777
miEls gvery 3 1 1778
Sizes list are cut size 17789

Send For
Your FREE

INC Dept. 54?93

Sure
B =8
L )

10 =12

12216

12 x 20

16 =20
20° x 30

30" = 407
30 = 50°

A0 x B0

Heavy Duty Tarp Sale
Our Tarps are TOUGH! Up to 12 Ml
Thick, Not & Mil Like So Many Others

Sale
Price
& 2.80
4.85
5.05
2.95
12.95
19.95
38.95
69.95
89.95
298.85

I STANDARD KIT, 100% cas! iron and wil
converl any 55 or 30 galion barmal drum
into an eificlent and aconomical wood

I burning heater. A SUPER VALUE!

saLE! $397.95

4000 Watt, w'aler start List51143 Nemae 18403
SALE! $485.00

SDﬂDWaH 11 Hp Brigge. 42 amps @ 190V 71

WP W mERVITE O Herm e 168404

SALE! $599.00
SO0 WA, w/eler sied List 1299 Hems 16405
£699.00

(1 Year Warranty on Above Generators)

INFRA-RED HEATE FIS
MR, HEAT-IR

11,000 Blu manipsns  constan
head culpui o -3 Adusiable Shap
Wi B ips. List SA7 9%

Hame 1728, .....00000 539 95
MR. DOUBLE HEAT-IR

Two burners 6000 10 24000 Biu
Adsustabls. Ship Wi 14 s Lt
516700

Hame 1TRT s .$Egn95

{tanks not incheded)

r--------------------'—---1

' BARREL STOVE KITS _ =

=

W T OURGE X  § - BDO-533 5545 I #18058, W12 Iba, Lin34995...519.95 & 3

In Mn call 512-884-B310

N.C. & 5.C. residents. visit our Charlotie stora! L I 1 DOUBLE BARREL KIT, whan used with

: =t I | above kil will convar |I inlo & double

i —— barrel slove. The secondary gases are

Prices Explre  mondsy Thurssay sama:dopm [ ' trapped and craate greater afliciency as
1 |hey travel ihiowgh the lop barrel

Phone Orders

12/31/88 Friday & Saturdey 8am 1o 5:00pm

We Ship UPS, Bus or Truck I 1 s15057, Wi 1010, Lisi 530.95....512.95




PERFORMANCE AUTOMOTIVE WHOLESALE. IN::
THHLIIIHT Streed, Chateworth, CA 91311
-

9498-5000

ON SALE
SB CHEVY DELUXE
MASTER REBUILD KIT

Yowr Low Price

rere $244.00 7235299, 00

ABD 1400 /e Dl Pumg ADE

GESUINE HAYDEN
RAPID COOL
ELECTRIC FANS

(214 lm’:lu.nn- nlumn n
KPP TR
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18 a3y
17 eaal
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ON SALE SAVE OVER 50%
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HOME REBUILDER
SPECIALS

TOP NAME BRANDS
AT WHOLESALE PRICES

WHY ARE P.A.W. PRICES LOWER?
WE BUY DIRECT, WE SELL DIRECT
& THAT SAVES YOU MONEY.

ON SALE
ACCEL> MALLORY

Dunk-Proint Distribustons
P Ghode of Eithas B

Mhm;

Forr i B W ‘1“

Fowgl ek v
MM“H‘-
g W34S0 BBAEE
Wmcous AFvrre
M ...

Ford JHIC-38 Ay
Mopar T18-
mw“

i 2
sl 3

_{H
i
E

EDELBROCK
PERFORMER
HﬁHIFDLDE

i ¥
PERFORMANCE WIRES

i .“ A
_.""""_".'.'

ON SALE

ACGEL BREAKERLESS
ELECTRONIC IGNITION
DISTRIBUTORS

SUPERCOILS

Bigdsh EBAEALN

EDELBROCK
PEAFORMER-PLUS

ADD-A-LEAF

FOR FROMT OR REAR
PRINGS FITS MOST
DOMESTIC TRUCKS

o LW $.44 95 am

Forg B G- 38 M S00a g0 598
B8 F o 293093 T B
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BB Chavy

HHID'C-ul
S0 Wega

mnmmu
T, W Faay el Al

SPECIAL
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- ‘10 95
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MUHH'I]E SHOCK SF'E[:IALS
MONROE VIP
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FORT & CONTAOL LOW
PAESSURE GAS CHARED #
AVAILABLE FOR ALL U.S L

CARS & LIGH‘T TRALCKS ¥ q
MAGKU

HEAWY mm-;u.l TERPAINSHOCKS

FOR PERFOMANCE & HEAVY - ‘;,.ﬁ'
DUTY APPLICATION FOR L

LIGHT Tnmsp.“-,
LOAD LEVE

IHCFI‘EABEH Ln:w:l CA.PAI:I!Y FOR U.E
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SHOCK | SPPMNG
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AIR SHOCKS
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ELECTRIC RIDE CONTROL
IDlmDmT|m III..IS
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TOP QUALITY ELECTRONIC
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DON'T REBUILD YUUH ENGINE WITHOUT CHECKING DUR PFl:ICES

Caiftorne: residents: lems in this ad are: Nl legal for sake or use on pofution controlied motor vehicles in Cabfornia; Legal in Californi@ only for racing vehicles which may not be used on Mmgfways




WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL

SUFEH TOCK P!STDH KITS
ast or Fm'ul:

*"""'!l!

KIT & = Pigions 8 Ping

EIT B » Piglana L Pina - Pislon Ring Saf
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PAW T-SHIRTS & HATS
Tlm- Fabulpus PAW Blown Motor
Logo n 3 Colors on both Fronl &
Back of a Quaity Hanes Baely 'T'
Shirt. Available SM. M. L & XL
Stale Your Size OMLY %6.50 order from this
PAW Hat with Logo — fils alt advertisernent or
sizes ¢ OMLY §4.50 Sand £4.00.

P.A.W. MONEY BACK GUARANTEE
BUY WITH COMFIDENCE FROM P.A.W. IF FOR ANY REASON YOU ARE NOT
SATISFIED WITH OUR PRODUCTS, JUST RETURN THEM WITHIN 50 DAYS
FROM DATE OF RECEIPT AND WE WILL REFUND ¥OUR MOMEY

NOTE: MO REFUND OM SHIFPING CHARGES. PRODUCTS MUST BE IN MEW
AMND LFNUSED CONDITHON |M ORMGINAL PACKAGE. INSTALLED ITEMS CAN-
NOT BE REFUMDED. CALL 818-998-3641 FOR RETURN ALUTHORITATION

WE SHIP COD, NO DEPOSIT REQUIRED
ON MOST ITEMS IN STOCK
WE ACCEPT MASTERCARD & VISA

mim TECH LINE &
@& PHONE ORDERS
CALL 818-998-6000

8:30 AM to 5:30 PM Pacific Time
Monday thru Friday

Catalog
FREE with an

CUSTOMER SERVICE: For Retwrn informaticn and | wries Regarding Previ-
ous Orders Call B18-%38-3541 i b

MAIL ORDER

PERFORMANCE AUTOMOTIVE WHOLESALE, INC.
21122 Lassen Street, Chatsworth, CA 91311

HOW TO ORDER
State Make, Model. Year 8 Engine Size. Send af lmast 50% deposi by Cashiers
Check or Monsy Order, na personsl checks sccepbed or use your Maslercard
or VISA. Al Overseas & Canbdian arders must be paid in full. No .00 on
truck Trebghl shipments. C.0.0. on UPS only. All Engines & Master Kils musi
be paid in full. Cuslomer responsitde for all shipping charges,

Primt Mama__ Fhome & | |-
Address__ =

ity ——— Stale N
L — T Yaae _ Engine Sie

NOTE: AW, & ol responsitis lor rypographical sroes in priceng o spplications. including

] ConEris of Fhis pdveriising.

|E YOU DON'T SEE IT, F‘DNE FOR YOUR LOW PRICE.

Catorra resaents. ems i the ad am: Nal | or 538 or 1se on poliut il hy in Caldom 3 in Calilorma orfy tor racn icies which rod be used on gl
; uhon contolied molor vehcles 3. Legy orea orfy for racing vehicies which may wsed on baghays




HOME ELEGTRONIC
ENTERTAINMENT

MAINTENANGE

FINE TUNING WITH AGGESSORIES

ven in this age of disposable com-

Electronics components, like cars, need reguiar modities; chances are you'd never

; . P T e put your car in jeopardy by letting the
maintenance to run at their best. The right accessories radialor, transmission and crankcase

]" » : fluids run dry. You probably keep a
can keep your equipment out of the repair shop. walchful eye on the battery, connecting hoses

and wires as well.

Maintenance accessories (above, clockwise from Electronics components need routine
left) include Nagsoka's record-cleaning roller, maintenance, too, in order 1o prolong your
Discwasher's compact disc cleaning fluid and VCR enjoyment and protect your possibly consid-
ﬁgﬁi“:;;ﬁ';fg:;;“;‘mm‘:;F’g':::' etable investment. Trouble is, we somelimes
plated connecting cables by Memorex. neg!gcl their care and feeding because we

don't perceive them the way we do an auto-

P FHCITENS BY LAYRMANMEIAN mobile or an outboard motar,
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M

News for those
who take their fun
seriously.

If you take your fun seri-
ously, you'll be pleased
to know that we feel the
same way about building
trucks. And to prove it,
we proudly introduce the
all-new Mitsubishi Mighty
Max pickup.

This new Mitsubishi
is more than just a com-
pacttruck. It's a new
idea in trucks, patiently
crafted to put fun and
value back in the fun-
damentals.

Consider its vigorous
new shape, aerodynamic

contours and wide
aggressive stance.
Mighty Max is built to
play as hard or easy as
you like. With an efficient
2.0-liter engine, a rugged
double-wall cargo box,
5-speed manual over-
drive transmission and
independent front sus-
pension. Even power
assist front disc brakes
and radial tires are
standard.

And with Mighty Max,
the funisn't just on the
outside. Inside you'll find
an all-new interior
ergonomically designed

S H |

for functional efficiency
and comfort: Including a
roomy sport bench seat,
headrests, full carpeting,
tinted glass and a tilt
steering column.

The new Mitsubishi
Mighty Max pickup. At
$6289;" it's serious fun
for the money.

Patiently engineered
tolet you carryitall ...
or just plain carry on.

Mirs. Suggested Retail Pnce Taxes, hcense, ireight,
aiptians, oiher dealer charges extra. Rear bumper
and bodyside moiding opkonal
Call 1-800-447-4 700 far your neares! dealer

Mitsubishi.
Perfecting the
Experience”

MITSUBISHI

NEW MIGHTY MAX



Makers of the Waorld Famous T-50 Staple Gun

Now Brings You A Full Selection

Of Professional Quality Fastening Tools
For All Your Fix-It Fastening Needs!

Maodel
P‘“‘“"’"‘, Model T-50XP
Gy FASTENING SYSTEM,
ELECTRIC Attachment & Fasteners
GUN uum« T55 Staple Gun
into -dﬂ-'-m |
EXTENDED NOSE Easily slips an front of Staple Gun!
Permils easy fasfening in o Masimny Fetel  Hollow Do Sheeinnk

recessed sreas, close cormers,
il afber

wilh pin-point accuracy!
M;ﬁ,@

.-'_' L __". L 1L ]

3 ==~ (|

y

I.dlp-l.prrlh screws, nakls, rm-u. A hors

i . I hors
[ EZ-Pull™)

[¥]

H"w“-“ -'-M"-—HH#— h""'l:ﬂf'-*h-':l’h'}

I;-.-l

L]

HOT MELT GLUE GUNS

Elecireaic Solid State
Hi-lenpact, Hi- Temp Houring

v 4 Typas of Give Siin svadisbie
® Bwen 27 ar 4" Glue Shix
= Coal contoured hisile

Model RH-200
Professional
E-I Pull RIVET TOOLS

= [xhended scre lor hard-
ih#ﬁrﬂmiﬁ"

Iﬂhdunt-h
= Camfortable Eri
= 4 nois piecr winech

Maodel BL-100 Light Duty
Mty becks when
mol i FFe

ARROW FASTENER COMPAN Y, INC.

271 Mayhill Streat, Saddle Brook, NJ 07662
In Canada: Jardel Distributors, Inc., 6505 Metropaolitan Bivd, East, Montreal H1P 1X9 Quebec
Available ai all leading Hardware, Home Cenler, and Discount Deparimen! Slores everywhere,

illl-'li'

Modsl THS00 Thumb Fesd

Save Time! Save Money! Mill Supply
Sells Over 1,000 Different Top Quality

STEEL REPLACE-

cMason & Sullivan
The Clockbuilders Choice

MENT PAN ELs Senad 32 1o recenve 2 one year

Ta Ir Flust or Collislon Damage on Many American subscriprion 1o our M-page

Cars, -up Trucks and Vans and Most Imgorts color  clockbwilding  supply "
\.'.'IlJ..'\'\lli. Includes clock kirs, A =
dials, movements, wenther
InsErumients, Iiirde!!'.

ll.ull‘-. hﬂ“k‘-. .]IIIJ dlCessoTies.

STATE éu;

cMason & Sullivan

LS Coarn, Tracka, Ve
L0 Cary, LS. turei]

Can & T

NAME
ADDRESS
CITY

$3.00

Sars :r uullm

LT Long aneione o T Maim

o o ey LG Ao n.-,y T (e
W o

“Fine Clockmakers Since 1947

Drept. 130N W Yarmouth, Cape Cod, MA 02673,

ENTERTAINMENT

Compared to these cantankerous as-
semblies of moving parts, electronics
components appear static and sell-
sufficient, And the truth 15, the electron-
ic and electrical elements in a hi-fi or
video component are pretty durable.
Unless you fry them with current ar
douse them with liquid, they'll probably
soidier-on until old age takes the spring
out of their step.

It's easy then, to overlook the me-
chanical elements in these compo-
nents thal reproduce sight and sound.
Yes—despite all the digital circuits and
microprocessor chips, the critical link
between a waveform and a bass nole is
often mechanical. To perform optimally
(or sometimes at all) these meachanical
elements require routing maintenance,
rmuch as your car's engine does.

Keeping clean

Cleanliness is the best form of preven-
tive medicine you can administer to
your components. Faoreign contami-
nants that cause friction or clogging are
as harmiul to electronics equipment as
they are o an autormobile's pistons,
gears and carburetor valves,

With electronics, these invaders most
often arrive airborne. Dust infiltrates
nooks and crannies, and adheres o
critical surfaces with the help of oily
films generated by cooking or tobacco
smoke, Sometimes, the infiltrators are
guided to their landing zone by stalic
glectricily—mosl prevalent in places
where the air is dry.

From the foregoing, it should be evi-
dent that your electronics gear habi-
tates a hostile envirenmeant, Your first
line of defense should be protective
storage. There is a wide assortiment of
fumniture-guality racks and cabinels
available today for storing components,
records and tapes. But because elec-
tronics do need ventilation, some con-
tarminants will inevitably slip through the
chinks. Consequently, cleaning acces-
sofies are necessilies

Stroll through any electronics or mu-
sic store and you'll see dozens of prod-
ucts designed to accomplish this task.
Mosl numerous are the brushes and
solutions for cleaning vinyl records and
the stylus (needle) that plays them
Cleaning tapes for audio and video
cassetle decks abound, too, and lately,
cleaning systems for digilal compact
discs have emerged.

Mearby these cleaning accessories
you'll also find a bewildering assort-
ment of cables and conneclors, plus
devices designed to suppress extarnal
vibrations. These products subscribe
to the theory that a chain is only as
sirong as its weakest link.

Until a better system comes along,
the signals bearing music and images

POPULAR MECHANICS & DECEMEER 1986



Now you can
have Lifetime
Security in a
CASH business
where you can _
easily make up §

to $200.00 per |

day and more

Find out how ...
... send NOW for your &

FREE Lifetime Security Fact Kit

Your FREE Lifetime Security Fact Kit tells yvou
how to make $18.00 to $30.00 an hour in vour own
Foley-Belsaw Full-Service Saw and Tool Sharpening
Business. Your FREE Fact Kit explains how you can:

— be your own BOSS!

— work full time or part time, right at home.

— do work you enjoy and take pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is clear cash profit.

And it is so easy to learn. Foley-Belsaw gives you
all the facts and instructions. No previous experience
or special training is necessary. All vou need is the de-
sire and ambition to be your own boss. Foley-Belsaw
tells you everything vou need to know to be
successful.

There's plenty of business where you live to keep
you busy. It doesn’t matter whether you live in a big
city, small town or a small farm community.

You'll quickly be able to develop the skills necessary
to earn a steady income. You'll be able to sharpen all
types of saws, garden and shop tools for home, farm
and industry.

Profits from vour Foley-Belsaw Full-Service
Sharpening Business can provide. .

... CASH for future security or supplemental

income

... CASH for travel, vacations, fishing trips

... CASH for the things you've always wanted!

And you'll be able to set your own hours and not

have to worry about layoffs and strikes. There are no
franchise fees. Best of all—age or physical condition
is no barrier—any age person can succeed.

You can be like Steve Taylor of Brookville, Ohio,
who told us:

“. .. the first year I grossed $21,000.00."
Or James B. Jones, of Albuquerque, NM who reported:

“This past summer my sales and service amounted

to almost $6,000.00 a month.”
But vou've got to get the FACTS before you can
get started. So WRITE NOW for your FREE Lifetime
Security Fact Kit. It's yours to keep with NO

o | The Foley-Belsaw Compary
OBLIGATION. Z o iy
Kansas City, Missouri 84111

FREE

LIFETIME
SECURITY
FACTKIT

The Foley-Belsaw Company
20375 Flald
Kmnaas City, Missourl 64111
] YES, | want to know more! Flease rush
my FREE Lifetime Security Fact Kit.
Mo obligation

Mafme

Address

| ity Hlate Tip

] I
| AweaCode Phose




SALE | SUPER VALUES;— "SAVE

PROTECTO ENTERPRIZLS
BEST SERVICE IN THE

SINGLE SIDED/DOUBLE

DENSITY DISKS B TR A v o g U.S.A. ¢ 90 DAY
DATABASE MOR PLUS FOR i i e REPLACEMENT
.29 ea. TASK FORCE (D) ........... N WARRANTY » ONE DAY
:‘?Jﬁ Ct;rﬁfiﬂd 5" HOFI:T d-'llht; wl!]ﬂlﬂl-‘ PRIMT SHOP UDE. . ceocvnesrsesnssnssansranssnes I EXPRESS MAIL* 15DAY
arranty, automatic lint cleaning liner lAs s coe - FREE TRIAL * OVER 500
E"fu; !.-tlll .B:x of 100$29.00 List $1.99 ea. WHERE IS CARMEN SAN DIEGO (D) ... .._...... “n=] PROGRAMS ¢ A CUSTOMER
GRAPHICS LIB. HOLIDAY EDL (D) .. .oovevinnn .. 1595 LISTOFOVER3MM
VOICE SEP;THESIZER COMMAND, (0) 1o LARGEST IN THE U.S.A
SALE $§ 95 KUNG FU MASTER (D) - oo omee e onee e s
. List $89 DATA BOFT
s l'd-E- IIBBAKERSTREETUIN. ... ... iirnnrininranns
:::it ‘;‘,‘,‘fw}};;";ﬂ,ﬂ::‘ volume and_pitch, t‘é-; """" R R CA(]:'iiL Fo‘ﬁ]% 00
make talking adventure games, sound action ymm.'ﬂﬂ_asucp'.'ﬁiﬁ.'ﬁﬁﬁ.ZZ'.'ZZIZZZ.'ZZI.'Z'.'ZZZ:Z o
games and customized talkies! PLUS THE.A.TREP.UP-DPE{D} B W OFF COUPON!

mclud:d FREE. (Disk or Tape) List $89.00

SALE §29.95 STATES AND TR sy —
HEAF.TBFAFRICM_W L B b L HI)!_( I\I l;(}\l |

YOICE COMMAND L e T e R e e Y ) :

o M{}CDULE e o ———. COUPON

SALE $29.95 List $80 coupon with every Commodore 64

The VCM is a speech recognition device thar § W8 8®%, Computer, Disk Drive, Printer, or
lets you give commands to your C-64 with | MiLLIONAIRE (... .o0 o0 w.os ll Monitor we sell! This coupon allows
your voice. List $79.95 SALE $29.95 Lot T R S you to SAVE OVER m ﬂff i-'llt

........................

STATES AMD TRATTS ([N, ., ccvvvervrnnrrasrminneanns 19.9%

We pack a special software discount

SUPER AUTO DIAL MODEM | 518 faosiar WRESTUNG ©) ... 3.3 l prices!

SALE$29Q 0§ . |iamaes (EXAMPLES)
Easier to use than dialing your telephone. EST POGTRALL (D) -.1101 10101 ¥ PROFESSIONAL SOFTWA
Features on-line clock, dialing from R . COMMODORE 64
keyboard, capture and display high B snasrora: Girgazt = e Name List Sale Coupon

resolution characters, and much more. | e T AR ITAINVBATILE OF MIDWAY (D) $.98

B. I. Homepak 2091 31995 %17.9%
f,';“',“ﬂﬁsfcu,,lm“{rﬁ‘;:’; o :ffmﬂ'rnﬁﬁdmdﬂ ::%%‘éﬂﬂﬁfﬂ:::::::'_'_::'_'.:::'.::::;ﬂ.= Swer byl Siess 3i4s sizes
drives. Besf in U.S.A. List $99.00 SALE | canp wake m' . Mewsroom 4955 33199 51991
$30 05 Leader $39.94 9% 52295

1200 BAUD MODEM |38 il e EE ES ES
SALE 379 95 oL e SAT The Perfect Score  369.95 34293 $39.9%

b List $199 (D0 smiarmnnronssensnrmerromerereneiroemrerien s | World Games $19.95 32495 31394

Same features as the above modem along | FROTEALL (B oo nnl Ty 33493 32495 31393
with C-128 mode and 1200 Baud speed. List ] C128 Partner $60.01 549.9% $440%
£199.00 SALE $79.94 Robotkes Workshop $149.95 $124.9% $114.95

Ci28 521,95 31298 s§9.95

SOFTWARE

(See over 100 coupon items in our catalog. )
Write or Call for sample
Special Software

Coupon!
PHONE ORDERS
LAW OF THE WEST (0. .11 111110 1 - n.9 ga‘m'-gp'm' CS.T. th’:kda}fs
o A R e o © o S =[9a.m. - 12 noon C.8.T. Saturdays
TALLADBGA (0.1 AR D) e 2(312) 382-5244

Add $3.00 far shi . handling, and insurance. Winoks resldenis pleass add 4 %

solos ton. Add 44 00 for CANADA, FUERTO HICO, HAWAI, ALASKA, APOFPO THE PROTECTO WARRANTY
arders. orders must ba in U5 Dollars, WE DO NOT EXPORT TO OTHER

COUNTRIES EXCEPT CANADA. Enciose Coshier Check, Money Order or Personal ;':l :w"’""m‘"'“,; "d"’f"' ‘:_T’ - '“;"'""’"""hw d“I\" vt wg’ " “""'“"“’
Check. Allow 14 days for delivery, 210 7 days for phone ordars, | day express mail. | 1911% Withir "‘?ﬂ g date Inschie. 5 m.MEDIATEI.V

Prices & Avallability sublect to chonge withaul notice. Hardware shipping prices nited Parcel Service prepa w “ﬂdm
vary otcording to weight. Fleass call for amount, Mo APO-FPO for Monitors. a replacement al no charge via United Parcel Service prepaid.

VISA—MASTER CARD—C.O.D. C.0.D. on phona arders only, | Worranty proves that We Love Our Customers.




SUPER DEALS

(312) 382-5244 10O ORDLER

COMMODORE 128
COMPUTER

S&LE s 2”4(") List 5399

This powerful 128K computer has three
modes. One for C-64 software, one for C-
128 software, and one for CP/M business
software. List $399.00 SALE $299.00

COMMODORE 64
COMPUTER

SALESO8.00*... s

*You pay only $98.00 for the Commodore
64 when you purchase a Pocket Writer 64
word processor for only $39.95. List
$299.00 SALE $98.00

1541 DISK DRIVE

SALE$179 95.. ..

To run all that software and add to the
prestige of your system, you'll want the
1541 disk drive. Runs all of the 3,000 plus
pieces of software for the Commodore 64.
List $249.00 SALE $179.95

340K 1571 DISK DRIVE

SALE $ 259.00Lill 5349

Double sided, single disk drive for the C-128
allows you to use the C-128 mode plus CPM
mode. 17 times faster than the 1541, and
runs all the 1541 formats. List $349.00
SALE $259.00

BIG BLUE PRINTER

SALE s 39!95 List 5199

This is the affordable printer you have been waiting for! This 842" letter size, 80 column
dot matrix, heat transfer printer features upper and lower case, underline, graphics, word
processing, and much more. List $199.00 SALE 539.95

PREMIUM QUALITY
150-170 CPS COMSTAR
AERO 160 PRINTER

SALES199.00... ..

The Comstar Aero 160 gives you a 10" carriage, 150-170 CPS, 9x9 dot matrix with double
strike capability for 18x18 dot matrix (near letter quality), high resolution bit image
(120x144 dot matrix), underline, back spacing, left and right margin setting, true lower
descenders with super and subscripts, prints standard, block graphics and special
characters. It gives you print quality and features found on printers costing twice as much!
(Centronics Parrallel Interface) List $499.00 SALE $199.00

12’ 80 COLUMN
MONITOR

ShI‘E s 79-95 List 5129

Super High Resolution green screen

monitor. B0 columns x 24 lines, easy to

read, plus easy reach adjust knobs. Supreme
Quality. Fantastic value. (cable $9.95)

List $129.00 SALE §79.95

13’ COLOR MONITOR

SALE $ 139.95 List $329

This premium quality monitor comes with
speaker and audio hook wup, High
Resolution, clear screen, 40 columns x 24
lines, front panel controls and more. Also
be use with VCR. One year Ltd. warranty.
{cable $9.95) List $329.00 SALE $139.9%

14" RGB & COMPOSITE
COLOR MONITOR

SALES237.,00 ...

Must be used to get B0 columns in color with
80 column computers (C128 - IBM - Apple)
(RGB cable $19.95) Add 514.50 shipping.
List $399.00 SALE $237.00

TV TUNER

PRINTER/TYPEWRITER [ COMSTAR 1000 PRINTER
COMBINATION SALES]79. 95 .

SALE 3199.95 List $299 This is one of the best values today. Print

” : p letters, documents, ect., at 100 characters
Superb Silver Reed letter quality daisy wheel per nd or 20 cps in Near Letter quality

mode. Features are dot addressable
graphics, adjustable tractor and friction
feed, margin settings, pica, elite, condensed,
italics, super & subscript, underline, bold,
and double strike. Commodore Interface
Included. List $349.00 SALE $179.95

printer/typewriter combination, just a flick
of the switch to interchange. Extra large
carriage, typewriter keyboard, automatic
margin control, compact, lightweight, drop
in cassette ribbon! (90 day warranty)
Centronics Parrallel Interface is built in.
List 299.00 SALE $199.95

SALES 49.9S .5

This tuner has dual UHF/VHF selector
switches, mute, automatic fine tuning and
computer/TV selector switches. Hook it up
|between your computer and monitor! Inputs
included for 300 ohm, 75 ohm, and UHF.

List $129.95 SALE 549.95

CALL BEFORE YOU ORDER:
* OUR PRICES MAY BE

LOWER & AND WE OFFER
SPECIAL SYSTEM DEALS »*

ATTENTION

COMPUTER CLUBS * DEALERS
We offer big volume discounts!

CALL TODAY

PROTECTO

We Love Our Customers
22292 N. Pepper Rd.,

(312) 382-5244 1o order

Barrington, lllinois 60010




MODEL 9120 $49.95
g?dmlnal in Iulg

o Opening
Brass Lined, Puarl Handle
Biue, Groen, Red,

White. Black ——

MODEL 8817 339,85
Gleaming Brass & Hardwood
Brushed Stainless Blade
Side Dpening 7% "

Lever Huntar

MODEL #1189  $38.55

Genuine Stag w/Shot-Shall Pullar
Ialian Made 73"

Lewer Sida Opaning

All Genuine, Automatic,
And Completely Finished.
Sold In Legal* Kit Form

r

THE EDGE COMPANY

PO BOX 826
BRATTLEBORO, VT 05301

CALL TOLL FREE
1-800-445-1021

Send for free calalog!! Hundreds of unigue
modala in full color,

*Atin Collectors & Sportsmean: Thawgh legal in pans homm, @
cerlaen ansas (he compledion of théas kits Mmay Mokals Ceran
laws, Ploass check your aria Delide OREFING OF asambdng
a8 oOHMpEnce wilh By Buch e 18 1he DLFChaser's
eEncnaibiiy.

GET THE EDGE!

MODEL #00  $39.95

Haavy Duly All Slec!
U.S. Design
Front Opening 8% "

The Edge Co., PO Box 826, Brattieboro, VT 05301 |

Belors Qrdering Call For Availabiilty
omir rices O e e 800-445-1021

Pipase Ship The Followling lfems:

Model 8 ity Modeld______ Oy, _
Model 8, oty Model # -y,
Model § Qity. Modal @ Gy,

Add $1.50 Per Kit Shipping and Handling—Allow 10 Days Shipping
|_ Chack or Money Order Enclosed Towl & -
[ Visa/MasterCard § e —

0 .0,

Mame

Address

Gty State Zip.
I carfify that | am oves 21 years of ape.

Signatura. Diata

Mol availabde whang prahibilad I!'r_ Iaw, [vguiie aboul e Eal
military and police wamnvers and discounis.

Army Ranger Olive Drab

There's never been a towel dispenser designed absolutely to meet the needs of
the handyman. Until Grab-a-Rag. Because Grab-a-Rag has a unique, unbreakable
dispenser that can take a beating and last for years. And no moving parts that
can jam or foul up. Yet it's easy to install, By your workbench, in the garage, in
the dark room. Anywhere you work, it works, The tissues are top quality, tough,
stronger than paper towels. More economical than rags. They absorb grime,

grease and oil,

na problem. Its one-towel-at-a-time operation means you cut

wastage, and remaining towels stay clean inside the barrel. You get over 800

towels before a refill. And refillin
Call Toll Free: 1-800-442-619

Between 8 a.m. - 5 p.m. E.5.T. —
YES! | want to gel my hands on Grab -a- Rag F'Iease
find enclosed my check made payable to fayco Enter-
prises Inc.

Grabarag

Is @ snap.
in Mass, Or 1-800-227- 1'4#9 e-'swhm

for ___ (number) of Grab-a-Rag(s) at

$39.95. Total enclosed § Bill my card
— — VISA [] MasterCard [] Acct.#
Mail to: Exp. date {mo.) (yr.)
Jayco Enterprises Inc. Mame
& Kiddie Drive Address
Avon, MA 02322 City State Zip

Satisfaction guaranteed or full refund.

Please alfow 3 weeks for delivery.

HOME ELECTRONIC

ENTERTAINMENT
lravel from component to component
via cables—usually made of copper
wire. These cables terminate in con-
nectors of one form or anather, which
plug into suitably matched receptacles
on the components.

If time and household environment
cause these connectors to corrode
even slightly, the signals they pass will
deteriorate, Gold doesn’l corrode, 50
yvou'll find a wide assortment of cables
with gold-plated connectors.

Only the most expensive hi-fi and
video components come with gold-
plated receptacles, but you can match
a gold plug to a receptacie of less-
noble lineage, since most conneclors
cover and profect the receptacle,

As for the cables themselves, the
thicker the better. The wider the path,
the more freely the signal-bearing elec-
trons will flow, This is most important
with loudspeaker connections, and es-
pecially so if you're forced to have a
long run of wire between your amplifier
and speakers. If the cable (for any
component) is shielded, all the better.
This will prevent it from acting as an
antenna for all the electncal junk mail—
spurious radio frequencies—that trav-
els around any house equipped with a
ot of electronic gear and electrical
appliances.

In this connection, so-called "surge
suppressors” or electrical-line filters
can prove a worthwhile investment.
They go between your component's
power plug and the electrical outlet, For
ona thing, they'll filter out any signal-
distorting AC line noise. They'll also
protect any microprocessors in your
gear should lightning or power-supply
irregularities send a sudden flood of
juice down the pipe.

Vibrations

Electricity isn'l the only form of energy
that can impair the performance of your
electronics components. Mechanical
energy in the form of wvibrations and
sound waves can muddy the sound of
your stereo, too. Record turntables are
the most vulnerable. Wooden floor-
boards are great conductors for fool-
steps and bass vibes, You'll find a wide
variety of acoustic isolators (usually in
the form of add-on “feet”) designed to
absorb these disturbances before they
reach the turniable and its seismo-
graph-sensitive stylus. You install them
under the record player. If your loud-
speakers sit on the same surface (Nev-
er!) as your turntable, or even nearby,
you should install isclators under the
loudspeakers, oo,

Human fitness and hygiene require a
regimen, and so does the proper care
and feeding of electronics compo-
nents. Here's some advice on what you

POPULAR MECHANICS ® DECEMBER 1934




Build something exciting...

Pegasus A 7-f1. diameter hovercralt,
which floats 10 inches off the ground. It's

built from plywood and is powered by a 'I‘ri-l-‘lyer You gr ab the joystick, twist the throttle geip and suddenly yvou're flving
3.5 hp engine that runs nearly 3 hours on at speeds over 75 mph on land or water. That'’s PMs latest high-tech hovercraft

a gallon of gas. Plans come complete with propelled by a G5-hp snowmobile engine that powers a four-bladed fan. Lilt comes
drawings and a 32-page photo-illustrated from a 10-hp mower engine that carries you and two passengers over obstacles and
instruction booklet. Greal for weekend up hills. Plans include six blueprint-size sheets and a 60-page instruction booklet
sports and leisure. (PL-1800—383.95) with drawings, photos and building tips. (PL-1805—-519.95)

TO ORDER:

Send vour name and address
with check or money order
to; POPULAR MECHANICS,
Box 1014, Radio City Station,
New York, NY 10101,

Perialai Machandes bs a grubilication of Hearst
v Flisaisd {orper-
r=d Unrporatiam. All

Scuba Tow Sel LUsing a single
tiny fishing motor, this scuba tow
glides vou along at a leisurely 3
miles per hour. Use it with or
without scuba gear; itll work on
the walers surface or below.
Plans include fullsize cutting
pattern and an illustrated instruc-
tion manual. (PL-1747—810.95)

ik
Vigrn. &1 4
righis resarryead,

Hedwood Patio I‘urnlium Build vour own
attractive outdoor furniture made of durable, long:
lasting redwood. Plans describe six pieces designed
to withstand exposure to sun, heat and moisture—
barbecue cart, chaise, colfee table, 1elephone caddy
tray and planter. Thevll look great in vour backyard,
patio. deck or sunroom. (PM-1013—56.95)

Deck You Can Place Anywhere A heautiful, free-standing redwood
deck that either stands alone or that you can modify to fit vour needs. It
durable, won't decay, and provides more than 250 square feet of extra
space for entertaining or just relaxing. Plans include detailed drawings
and honus instructions for building a matching bench and planter.
(PL-1280—5%7.95)

For more great plans. ..
1986 Catalog of Plans

Build it yourself with easy-to- follow plans Adirondack Lawn Furniture This traditional
and ]]iuﬂprinu;‘ Selections range from Adirondack lurniture is as durable as it is attractive.
tool boxes to outdoor sheds, a doll Crafted of hardwood, each piece is carefully sanded,

i . : then assembled with water-resistant glue, sealed
cradle to glass cabinets, a two- car with wood preservative and painted—all to make

"5\.. y garage 1o an air compressor and them withstand the rigors of outdoor use,
i hundreds more. ONLY $1.50. (PL-1751—85.95]

Send for your order today! Make check or money order payable to
Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101,



For QUIETER
SMOOTHER RUNNING
ENGINES

RISLONE and RISLONE CONCEN-
TRATE eliminate the varnish, gum and
sludge which cause

noisy valves and [ift-

ars, lost compres-

sion and power, and

rough, sluggish en-

gine performance.

A guart of RIS-
LONE..

.use at oil
change time or when
you're down a quart.
15 oz. RISLONE
CONCENTRATE..
add it anytime...even
to a full crankcase.

RISI.O

GINE TREATM

fl': B WDy AL vE pirTERE
"“'"‘ 5 LOBT ComMEaEREIoN

For free Lube
Tips bookdet
send a stamped
self-pddressed
envelops

Lube tiPS

LIVE -
STEAM

| A manthiy magazine with
plans/instructions for sieam-
pawered machining projects,
Including locomatives you
can ride!

$26 per year (Check/M.0.)
S4B for 2 years

| Charge card, call anytime

800-824-7888 Operator 660 or write

| Live Steam, P.0. Box 629-C4

Traverse City, MI 49685
MONEY-BACK GUARANTEE

D e

Osmamental (Fomerete

COMCRETE MACHINERY COMPANY.
P.0 BOX A99 - HICKORY M C 23601 |

POWER TOOLS 3

METAL PARTS KITS AT LOW
FACTORY DISCOUNT PRICES FOR
L7, *1BIN BAND SAW
T =WOOD SHAPER
#10-IM. TILT/ARBOR BAW
sLATHE/DRILL PRESS COMB.

Tra
MEN mﬁ'ﬂﬂ w:-w Nights

Nermuzness, Tiredness

PAST 40

I you are dietuibed by these spmplomme. your
gy be caused by glandular nllammation
of your prosiate. Methods thal merely give tempor-
ary reliel for this condifion cannot be expecied to
remove tha Cause of your troubde
The Excelsior Instilute Chnic, devoled 1o ihe
NON-SURGICAL methods of treatment for dis-
#ases pecullar to older men. has a new FREE
BOOK thal lefis how these lnoubles may be cor-
recled, The NON-SURGICAL treaimanis de-

#12:1N. BAND SAW $5uu
per
Plan

=-IM. BELT SANDER

KITS FROM
33499 TO 3188

Easy to follow step-by-step plans. Photos. Mo

machining, no wakding. Bulld your own stundy

BCribed in this DooK reguene No Surgery, hospilalize-
bon or long pariod of convalescence. Trealments
lake bul & shorl time and the cosl & reasonabile
Write loday. This book may prove of uimos! im-
portance bo you. No nbbumm
institute Clinic, Depl 1788
110 E Broadway, Excelsior Springs, Mo, B4024

frame. Full scale patierns. S8.000 kis soid, Send §8
tor plans, brachune and prices or $1 for brochune
gnd prices. Order kils on Visa or MasberCard.

GILLIOM MFG., INC. F'“.Iﬂ;I!!P!'I' BACK GUARANTEE

Phone [314) T24-1812

———— -
IT%EPLIGA
5 HIRHG MODEL GUNS b
I Sade? Pull size. Zine alloy. Resiistic X
Eh!':&l}pl:n Canaot be mide ||:I'ﬁTE
1 reail ammio. Comes assembied. | USMIG1L
1 ARNOURY I-n.u- |
800 5L
Lo A
L'--l--'---- L& & __ R __J J

Portable Steam 'ﬂlunur\l
Staam n B saconds

E‘ng{nu. Alr Filters, Lawn Mowers.

uai guasaniea on fire box, coils, Lises g-
soap, propans Fred WL 120 Ibs. Aul.

pump fequired on low waber pressune.
WEDCO MFG. |||-|:..Dep'l. M-17

\ PO, Box D, 540 Wes! Brosdway,

R Jeckaon, Wyoming 83001 j'

HOME ELECTRONIC
ENTERTAINMENT

should do and how often. But as your
doctor might tell you, common sense is
the overriding rule.

® Vinyl records require cleaning each
time you take them out of their dust
jackets to play them. That's because
paper jackets generate more dust than
they keep out (synthelic "rice paper”
jackets are befter, and widely avail-
able). But even sliding the platter out of
its sleeve generales static electricity.
Static not only attracts dust, bul can
create noise on its own. A liquid-im-
pregnated record brush removes and
breaks the static charge. Where static
s severe, you might need a deionizing
“anti-static” gun. As for phonocartridge
needies, the many devices available to
clean them should be used whenever
you see an accumulation of debris.
Sometimes, though, the dirt isn’t obwi-
ous to the naked eye. For safety’s sake,
clean the needle whean you start out to
use the turntable.

® Audio and videocasselte players
don't need cleaning as often as records
do. Over time, though, the heads that
read the lape, and the capstans and
roller that transport it, do accumulate
residues left behind by the lape itself.
To remove this junk, you'll find cleaning
cassettes that slip right into the player
and do the job effortlessly. These cas-
settes employ one of two technigues:
gither dry-cleaning or wet-wash. There
are opposing points of view on which is
best—but the point on which expens
agree is moderation in use. Don't fix it 'til
it's broke—meaning, don't use a clean-
er until you hear distortion or see it (in
the form of a snowy picture). The best
preventive medicine is to use high-
quality tapes—which rarely shed mag-
netic particles on the delicate tape
heads. Also, store your tapes carefully.
As for demagnetizing those heads, it
depends on the equipment you own.
The heads used in older audio decks
needed occasional “degaussing.” To-
day's audio cassette decks have heads
that are more resistant to magnetiza-
tion. There are simple pop-in cassetles
for degaussing, but again, use modera-
tion. Don't demagnetize an audio deck
until the music begins to sound dull. As
for VCRs, they might need degaussing
if you're running an illegal high-volume
duplication shop—-but never under nor-
rmal home use.

®m Digital compact discs seldom need
cleaning—only when something (pea-
nut butter, or a grimy fingerprint) pre-
vents the laser from reading the trans-
parent surface, In fact, incorect
cleaning can damage the disc. For
those rare Saturdays when your CDs
need a bath, you'll find a selection of
cleaning systems that do the scrubbing
thoraughly and painlessly. ™~
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GREAT AMERICAN CHASE
(Continued from page 57)

the pit area of Indianapolis Motor
Speedway about 15 minutes in front of a
dark rain eloud. As cars circle the track
for a ceremonial lap, the rain hits with
ferocious intensity. Everyone is disap-
pointed, but there is still a thrill travel-
ing in a 50-year-old car around Indi-
ana's classic Brickyard.

8—Indianapolis
to Columbus
Well off the main road, with tall corn
stretching in all directions, it's hard to

pinpoint  position. The countryside
takes on the look of a Bonnie and Clyde
film as "20s and "30s cars race through
this timeless American backdrop. We
take 27th overall for the day.

Day 9—Columbus

to Alexandria

Today we hit the East Coast, just south
of Washington, I.C. It'sJuly 3, the day
of the relighting of the Statue of Liber-
ty torch in New York harbor. From my
hotel window in Alexandria, the Wash-
ington Monument and Rotunda of the
U.S. Capitol stand clearly against the
horizon. The hotel parking lot looks like

1886« Our Centennial» 1986

Christmas Specials

FORYOU WHOWANT
TO GIVETHE BEST

Terrific gifts for that hard-to-buy-for guy! Tear out this-ad .
and take it with you to your hand tool supply store: And wherd
you make your choice, be suré you're getling the genting®.
CHANNELLOCK pliers. Look for the trademark on the handie.

ARG o ey
For you who wonl the .. [BEST

the pits at a NASCAR race. The top
three finishers for the day are all first-
time winners. The amateurs are get-
ting better, which adds to everyone's
optimism of getting a shot at the
$100,000 final-day prize.

Day 10—Alexandria

to Wilkes-Barre

Our first stop out of Alexandria is the
Ellipse in front of the White House,
where the cars stand on display on the
Fourth of July, just a few feet from a
monument commemorating the first
transcontinental motor trip on the Lin-
coln Highway.

From the shadow of the White
House, we parade north through the
famed Civil War area of Gettysburg,
along Highway 83.

More than 10 miles out of Wilkes-
Barre, hundreds of people jam over-
passes, TV news crews drop in behind
us and a helicopter circles overhead,
beaming live coverage of our entry into
town as our car comes “home."

Soon thousands line the roadside. At
the finish line, police estimate that
some 60,000 people erowd the down-
town area to get a look at the car. Local
press coverage has stimulated the best
spectator turnout of the race.

Day 11—Wilkes-Barre

to York City

It's only a couple of hundred miles, but
the promoters have mapped out a con-
fusing route for three hours worth of
automotive torture. The beauty of the
Northeast's back roads fades as it be-
comes obvious that the GAR folks
didn't want anyone walking away with
the 100 grand without fighting for it.

The end of the race at the World
Trade Center is anticlimactic compared
to the excitement of the greeting the
day before in Wilkes-Barre. Owing to
the events surrounding the Statue of
Liberty, a parade of 100 classic cars
goes almost unnoticed in this city, but it
meant a lot to us. We had finally ar-
rived, and finished 27th out of 83 start-
ers that day.

Ron Hayslett and Dave Teeter of
White Sands, New Mexico, won the
$100,000 in a 1936 Packard. The PM
team finished 32nd overall, and al-
though we never placed in the money,
the joy of finding thousands of old
friends of the magazine and making
plenty of new ones as we erossed this
vast nation was reward enough.

The 1987 GAR will run from Disney-
land to Disney World on June 30 to July
10, with stops at San Diego, Phoenix,
Albugquerque, Lubbock, Dallas, Hous-
ton, New Orleans, Birmingham, Atlan-
ta, Jacksonville and Orlando.

We hope to see you somewhere along
the way. ™
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CUTTERHEAD CLOSEUP (Continued from page 72)

profile. To make the 16 x 20-in. frame
shown, first cut two pleces of 4/4 stock
{actual thickness: 13/16 in.) 4 in. wide x
20 in. long and two other pieces 4 in.
wide x 24 in. long. Next, cut a cove on
both edges of one 20-in.-long piece and
of one 24<in.-long piece. Then, readjust
the cutterhead and fence and shape the
full cove and bead on both edges of the
two remaining pieces of stock. Replace
the cutterhead with a standard saw
blade and rip the eight shaped edges
from the 4-in.-wide boards. Now install
1-in. planer and jointer knives to cut a
rabbet in the four narrower front frame
members. Cut the rabbets deep enough
to accept the glass pane, picture, back-
ing material and brads. Glue the front
frame members to the wider rear pieces

A cup-warped board must be flattened to
obtaln a uniform cut. Use a short bar clamp
and wedge. as shown, to flatten the board.

to form the completed molding.

Miter both ends of each molding
length to 45°. Then, using a tenoning jig
to hold each piece on end, cut a Y&-in.-
wide spline groove in each mitered end.
Cut triangular-shaped splines to fit
snugly in the grooves, Finally, glue the
splines into the grooves and clamp the
frame square, After the glue dries,
sand the frame smooth and apply two
coats of polyurethane varnish. Now
yvou're ready to install the picture.

Radial-arm saw methods

A molding cutterhead can be used with

the saw’s arbor in the horizontal and

vertical position. For top surface mold-

position the arbor hori-
{ Please turn to page 110)

ing cuts,

When a deep cut is made, workpiece can
split easily. Avold this dangerous situation
by tack-nalling a backup board to the work.

To cut a successful, tight-fitting glue joint, be
sure the center of the workpiece aligns with
the exact center of the molding knives.

After cutting one edge, rotate the board so
the board surface is against the
fence. Don't readjust the cutterhead or fence.

Angled cuts require a wider opening than
a'standard cutterhead insert. Make a new
insert [left] from -in. plywood.

The Homeviit JET HELICOPTER
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There's no doubt about
it! Safe-T-Connect™
Booster cables ara the
Safest, Most Conven-
ient and Durable Cables
you've ever used — You don't
even have 1o lift the hood!
Sate-T-Connect™ kits are Avail-
able in 18, 25 & 30 foot langths. Each kit
inciudes all the hardware necessary for an
Easy Installation on Top or Side post bat-
terigs. Thera’s even & protective connector

cap included to keep moisiure & dirt off the connector

conlacts when you're not using the system.

Fl:lrmnmuﬂunul our nearest Safe-T-Connect ™ Dealer

TO ORDER CALL TOLL FREE:

1-800-255-4109 W |

in Kansas 2 913-B28-1000 o send card

rsmibar and sxpiration dabe of your Visa, MasterCand or Amarican

Express. Kansas ressdents add 5% sales tax.

DEALER INQUIRIES INVITED

wmuuwmmmmmmg

| 0Py
GUARANT EEI
:.m”“““ ".“.‘:'::r:':u‘“w:?;';‘:"*

4 Food Lang, &4 Gavge
Copper Batiery Comnecior

)  High Ses:gtent
l'nr . IPE ARE

Tiivs Mrvnl. iﬂicm

16 FL Kit
MIHU&

Ask for Pricing On 25 & 30 Ft. Kits.

" Systems Material Handling Co.
15785 5. Keeler Terr « Olathe, KS 66062

CUTTERHEAD CLOSEUP

{Confinued froon poge 109)

gontally so that the cutterhead rotates
on a vertical plane. To perform edge-
shaping, position the arbor vertically
with the cutterhead on a horizontal
plane. Always use the standard blade
guard when the cutterhead and arbor
are in the horizontal position. When the
arbor iz positioned vertically, use an

DIESEL POWER
THAT

FEELS GOOD

WITH BANKS TURBO SYSTEMS

FORD 6.50 TURBO "8
GM 6.2L TURBO ALSO AVAILABLE

o EMISSIONS LEGAL IN ALL 50 STATES
» UP TO 50% MORE HORSEPOWER

* 12 MONTH WARRANTY

o DEALERS NATIONWIDE

» YOUR POWER SOURCE "SINCE 1958"

banlss.

Gale Banks Engineering
546 Duggan Avenue, Dept. 50
Azusa, Ca, 91702 (818) 969-9605

Overstock Sale

Famous |
South Bend £
Industrial !5::

Quality

Metaltuming
Lathes |

off list price!

10" SWING, BENCH

OR CABINET MODELS
Turn precision pars for models, prototypes
cut up to 48 differant thread piches. make
replacament pans for tools. eguipment and
much more. Youll gel industnal precson

and ruggedness with hardened and ground
bedways and 12 easy-to-change speeds.
now al a special one-time price! Includes
roior. control, one-year waranty

BENGH MODELS: 3% bod

was SET44, MNOW 32135
CABINET MODELS: 32" bed
was 53271, NOW 32817

e
VisA | VISA accepled
L] o

Call collect to crder,
1-219-289-2253.
Ask for me, Ed LaVelle

IMMEDIATE DELIVERY

2o Ghe

[t

400 W Sarnple Sireet, South Bend, IN 46625

accessory cutterhead guard. Note that
for photo clarity the guard has been
removed. Caunfion: Never operate a
malding cutterhead without a guard.

{ Pleuse twrn to poge 1121

Make crown molding easily with a mold-
ing cutterhead. Install a set of cove and
bead knives and tiit the cutterhead 45°.

After completing the first cut, rotate the
workplece end for end and make second
pass. The result is a symmetrical profile,

Replace cutterhead with a standard saw
blade. Angle saw blade 45" and make rip
cuts to produce finished crown molding.
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gven while 6arnINg | s e
s at home!

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Never before have money-making opportunities been s0 g EXt® inciuded With Your
gEreat for qualified Locksmiths, Mow lucrative regular Gn’t' Locksmith Training
lock and key business has multiplied a thousandfold as ' |

millions seek more protection against zooming crime.
Yet there's only one Locksmith for every 17,000 peopla!

Start Collecting CASH PROFITS Right Away

You're in “business” ready to garm $10 to $26.00 an hour a
few days after you begin Foley-Belsaw's shorfcul training
Take advantage of loday's unprecedented opporiunities in
locksmithing for year - round EXTRA INCOME in spare lime
— o fulltime in a high-profit business of your own. Hundreds
wa've iralned have done it. So can YOU! All tools plus profes-

Iraining Covars
all phases ol
' Burglar. Hold-Up
ang Fire Alarm
servicing and n-
stallation. This
valuable and
limsaty ingtruction
includes all spacial tocls and

sional Key Machine given you with course. These plus prac- supplies. ONLY Foley-Belsaw afters
tice materials and aquipmant plus simple, illustraled lessans f"ﬂ-':_“jw'";"g:m_'l'l_]"l': :';:ﬂﬂ':&:_f:ﬁ
pius expert supervision, plus business building gusdance will ,'!:r.ll-FLl:lt:h!;'l'-Ih I'<'||r||:'II_'| o
enable you the KEEP THE MONEY COMING IN! Ideal for re- b,
firement — good jobs, 100, ADVANCED Locksmithing!

H.E'ﬂl 1o change nn;:l;inallunt, iﬁé
" = and service e, Vault s

SEND FOR EXCITING FACTS—MNo Obligation Bank Sate-Deposit Box locks.
Discover what's in Locksmithing Yor you — how Foley-Balsaw's Masies You'll find it tascinating and hlngh
Lo kasmsiib-appraved IFRITING Can give You the kil you Can depend on |'.l prulllahla Wik,

to EARN MORE — ENJOY LIFE MORE

Hundreds of Foley-Belsaw trained men Ve ..+ ALL SPECIAL rn;ru:.s /
have succeeded in this fascinating \ ; i

and highly profitable field. . .

“Befere envalling | checked
other conrits and alio arbed
Jor advice from several

locksmrthy jm sy area, They
alf said yosrd was topi
and bars the mast

- This Pro Ky |
: Machine can alone

= add up o 1200 a2
& moath fp your iecome. .

THIS PHI] KET
MACHINE 1S

A
femsi Xy YOURS E KEEP! <* mf:mﬂ:nmﬁwmm. ;
f aduayt Find out all about it! Send for FREE Facts TODAYI ' w—w ' o
semied to be im Just fill in and mall coupon below (or
Bariness for myself send postcard) to receive full information RUSH FOLEY-BELSAW INSTITUTE
:-::' :ﬂ: Iam, and details by return mail. a3 IT TODAY ! L‘HUFIM"! 11054 Field Bidg., Kansas City, Mo. 64111
Pey-Bcw There is NO OBLIGATION and NO SALESMAN Will Call—ever!

RUSH COUPON TODAY
FOR THIS FACT-FILLED

“1 opened my own bosiness, spare I
time, seven months after [ enrofled and
made a profit of $329 for the first week.” I '

. B. A, Deberry Littieton, Colorado

“No more hard, nasty work for me. Talls how you guickly

Mow | have my own business and with I train 10 be your cm baoss

hardly any effort [ avernge around S50 n 3;'{?"*3'“"5 Sparetime

a day. Thanks for my new start in life,” I I or Fulltima Busisess of
.

David Fairbrather—Dave's Locksmith Service

Milwaukee, Wisconsin 53209 11054 FIELD BUILDING

KAMSAS CITY, MISSOURI B41i1 ==
YES, please send me the FREE booklet thal
gves full defails about starling my own business in
Locksmithing . | undersiand there is no obligaton

and that no salesman will cail I

City — 5 ig
detalts on our J0-Da
NO RISK Trial Ofter! GOy today! sane a I

= YOUCan Do It Too! k o o s o o o o o ooy o o o o oo ol

Sam Walker Prichard, Alobama MELCANR PLESY M




STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT

ENERGY ARSENAL WINDOW INSULATING SYSTEMS . . ..

HE

Stop Window Heat Loss Even
If You Have Storm Windows! ¥%
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insice Window
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The Home Shop Machinist, Box 1810-C4
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CUTTERHEAD CLOSEUP
{(Conlinued from page 110)

Replace the standard l-piece saw
fence with a 2-piece fence that can be
separated at the center to provide cut-
terhead clearance, When removing
stock from the entire edge of a work-
piece, such as during edge-jointing, the
infeed fence and outfeed fence must be
offset slightly. The offset is necessary
to provide full support of the workpiece
throughout the cut on both sides of the
cutterhead. To form the offset, install
one shim in front of the infeed fence and
another shim of equal thickness behind
the outfeed fence. Cut the shims' thick-
ness equal to the amount of stock that
will be removed. Be sure that the shim
on the infeed side doesn't protrude
above the worktable's top surface.

{Please furn to page 114)

Lise this setup for full-edge jointing. Clamp
a board to the work to establish the depth
of cut. Board rides atop the fence edge.

Strip melding |ig provides a safe means of
milling small-dimension moldings. Rabbet
2x4 member to match desired stock size.

STRIP MOLDING JIG

-

2x4u 16"

RABBETTO SUIT
MOLDING STOCK

CUT OPENING

| T CLEAR CUTTERS

1

| 1r8x1-HZ % 167
HARDWAOOD OR PLYWOOD
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ONE OF THESE DAYS YOU'LL WISH YOU
HAD ACCEPTED THIS OFFER.

Even without this special offer, the John Deere 522 Snow
Blower would be a terrific buy. _ _ '
It has a 12-inch auger for chopping through ice and &
drifts. A separate blower that shoots snow up to e |
18 feet away and 30 feet high. And, though 1t's ~
powerful ent_)ugh to get the job done qui
it’'s smaller, lighter and less expensive
than standard size models.
Q But if you buy this or any other 5-,

¥

8- or 10-hp snow blower before

Y = Dec. 31, 1986, you'll receive O
% an elécgh*_lc_ts?tart at no extra
arge. So visit your
Getafrec icipating John . NOTHING RUNS
hicar. Peere dealer 2. LIKEA DEERE




HOME SECURITY SYSTENS |

| Deluxe Wireless  For Home, Apartment, Cffices, Motele Homes
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MAILORDER BUYERS

Thousands of MAILORDER BUYERS LISTS are now
available for IMMEDIATE WISE! Computesnized on Peel and
Stick fabels in ZIP CODE ORDER. GUARANTEED
DELIVERABLE! For complete details RUSH SASE TO:

KEYRITE ENTERPRISES  Depl. PM
P. 0. Box 71152 = Las Vegas, NV 89170-1152
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CUTTERHEAD CLOSEUP (Coutinued from page 112

To cross-grain shape the end of a
board, position the arbor horizontally
as you would for standard crosseutting.
Hold the board against the fence and
pull the saw carriage across the work.
Make zeveral shallow cuts, moving the
work into the knives slightly after each
pass until the desired shape iz made,

Crosscut decorative patterns using radial-
arm saw., Allgn workpiece inarkings with
lines on table to ensure evenly spaced cuts.

RADIAL-ARM SAW METHODS |

i v, LT
= % »

Caution: It's very important to al-
ways feed the work against the rotation
of the cutterhead. Always stop and
think before feeding a workpiece into a
spinning cutterhead. If a board is mis-
takenly fed with the rotating cutter-
head, the knives will grab the work and
shoot it out the other side. ™

Lie .-..-r_f_l =,
! s L/

Molding cutterhead can also be used with
radial-arm saw in the ripping position. Al-
ways feed work against knives' rotation.

Shopmade strip molding Jig allows you to
mill smali-dimension moidings on a radial-
arm saw. Position saw's arbor vertically.

Lock the saw carrlage in place and feed the
stock against the knives' rotation. Note
the use of an accessory cutterhead guard.

To full-edge-joint a board's edge, the fence
must be offset to provide support for the
whorkplece on both sides of the cutterhead.

Surface-plane lumber with saw In rip mode.
Install planer/jointer knives and make shal-
low cuts. Advance motor after each pass.

Offset must equal the amount of stock re-
moved. Note how work: is supported agalnst
the fence before and after the cut B made.

Use this 2-part |lg to edge-shape circular
workpleces. Triangular parts are nailed to
strips that are clamped In fence channel.

POPULAR MECHANICS ® DECEMBER | %86
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How TO Install

TRIMWORK

nstalling trimwork—which these
l days means basically installing cas-
ing, baseboard, shoe molding and
ceiling molding—is not very difficult,
though it can be time-consuming. In
this respect, it's very much like taping
drywall. The two jobs also share other
similarities because, taken together,
they represent the bulk of what is seen
on the interior of a house. A poor job of
either will never be out of view.

Of course, very little goes wrong
with existing trim, especially if your
house is new. But, if you plan to add on
or convert a basement or attic to usable
living space, knowing the ins and outs

POPULAR MECHANICS » DECEMBER 1986

BY PAUL BARRETT
lllustrations by George Retseck

of this finish trade will be invaluable.

You can trim a room with a small
selection of hand tools—basically a
hammer, nailset, coping saw, block
plane and a few sharp chisels. You also
need a miterbox. Both the old-style,
hand-powered boxes and the new elee-
tric tools are generally available at tool
rental shops.

Depending on your local supplier,
baseboards, casing and ceiling or crown
moldings come in different sizes and

shapes. But the ranch (clamshell type)
and the colonial style are by far the
most common. We used the colonial
variety on this job. Both types are
available in clear stock, if you plan to
stain or cover with a clear finish, and in
finger-jointed sections, if you paint.
There are no hard-and-fast rules
about the order in which you trim a
room, except at the point where the
baseboard abuts a door casing. Obvi-
ously, the casing must be nailed in place
first. (Note: Because trimming a win-
dow is more involved than a door, we
chose the window as the basis of our
illustrations. But the techmiques for
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1 Using a square, check to see If the jambs
are flush with the wall surface. f not,
measure the difference with a ruler.

casing the window are, in every way,
identical to casing a door.)

Begin by checking the relationship
between the outside edge of all window
and door jambs with the wall surfaces
next to them. Use a square and ruler as
shown in drawing No. 1. If the jamb is
within Yz in. in either direction, it's
fine; the trim will be able to lay flat
against both surfaces. If it projects
more, plane the jamb flush. If the jamb
is recessed, rip a thin wood shim. Then,
glue and nail it onto the jamb so it's
flush with the wall. These shims are
called extension jambs,

Doors and windows

Onee the jamb is flush with the wall
around it, mark the reveal; that is, the
part of the jamb that will remain uncov-
ered by the casing. Measure from the
inside face of each jamb acrozs the edge
and make a mark at the % g-in. point. Do
this at the bottom and top of both side
jambs, and at both ends of the top or
head jamb. These marks define the
position of the inside edges of all casing
boards. This reveal is basically cosmet-
ic. But it does allow you to adjust your
casing boards slightly if vou cut a miter
a little too long or too short.

The next step is to measure for the
window stool. The stool is the piece
which fits over the window sill, extend-
ing beyond the casing on either side of
the window. Window stool is available
at lumberyards, preshaped to fit over
the traditional downward-sloping sill.
It must, however, be notched to fit
between the jambs or it won't slide into
place. To fit the stool, first measure the
distance between the window jambs.
Then, add twice the reveal, plus twice
the cazing width, plus 214 in. Your goal
is to have the stool extend 1% in.

[ 1&

i p ST e BT e R T

& If jambs are recessed from the wall 3 Cut the stool to length and mark its

surface, glue and naill extension jambs In | centerline. Then, mark center of window
place, if jambs project, plane them flush. | sill. Hold stool against sill and align marks.

beyond each side casing. Cut the stool
to this length. Next, mark the edge of
the stool at cenmterline of its length.
Also, mark a centerline on the sill
between the jambs. Hold the stool
against the sill, with these marks
aligned, and then mark the location of
the inside edge of both jambs.

Make sure the lower sash of the |

window is closed, then measure the
distance from the stool to the sash. This
determines how deep the notch should
be on both ends. Cut the notches by
hand, keeping the saw blade to the
waste side of the line. Next, trace the
profile on the front edge of the stool, to
both ends. Cut the ends to this shape
with a coping saw. Sand smooth, and
toenail the stool into sill and jambs.

Casing

Using a miterbox zet to 45%, cut one end
of the head casing so that the long point
of the angle is at the thickest part of the
material. Hold the piece against the

head jamb with the ghort point of the
mitered cut on your reveal mark. Then,
mark the other end of the head piece at
its reveal mark. This establishes the
short point of the second miter, Care-

7 Using a miterbox. cut a closed miter on
both ends of the slil apron. Hold the board
firmly while making the cut.

9 Nall the finished apron under the sill,
Note that ends of apron should align with
outside edge of both side caszing boards.

10 Inside corner: on baseboards must be
coped. First, cut open miter on end, then
back-cut profile slightly with coping saw.

POPULAR MECHANICS & DECEMBER 1985




& Mark stool—at both ends—where In-
slde edge of jJamb falls. Remove stool and
cut the notches with a backsaw.

fully make the cut, keeping the saw
blade to the waste side. Align the head
piece between the reveal marks, then
nail it to the jamb using 4d finish nails.
The short points of the miters should be

8 Cut matching closed §
miters on small sections of casing. Glue
and nall to apron ends. Cut ends flush.

% Carefully miter both ends of the head
casing. Then, nall the lower edge to the
head jamb using 4d finishing nails.

g in. above the inside edge of the head
jamb, so that the reveal is uniform on
the sides and top.

Next, measure from the stool to the
top of the head casing at both ends. Cut
and miter the respective side casings.
Apply glue to both members of each
miter joint, then nail the sides to the
jambs with 4d finishing nails. Also,
drive a nail through each miter as
shown in drawing No. 6, then nail the
casing boards to the wall surface with
tid finishing nails. These should be posi-
tioned about % in. in from the outside
edge of the boards so you'll be sure to
hit the jack studs within the wall.

Now measure for the apron, which is
the trim piece that runs underneath the
stool. Generally, its length matches the
measurement between the outside
edges of both side casings. Cut a piece
of casing to this length, with a closed
miter on both ends. (A closed miter
means that the angle is eut so the face is
longer than the back. An open miter is

11 Nall square-cut. baseboard In place
first. Then, test-fit coped cut. If necessary,
refine profile cut with sandpaper and rasp.

POPULAR MECHANICS » DECEMEER [986

square cut at 45°. If not, bisect angle.

& Cut side casing and apply glue to miter.
First, nail casing to Jamb, then nall miter
together with a 4d finishing nail.

cut so the back is longer than the face.)
Next, cut a closed miter on two small
scraps of casing. Glue and nail one on
each end of the apron. When the glue is
dry, carefully cut the ends flush with
the back of the apron, as shown in
drawing No. B. Nail the apron into wall
studs using 6d finishing nails.

Baseboards

Onee you've finished the windows and
doors, turn your attention to the base-
board. Locate the wall studs and lightly
marking their positions on the floor or
wall. If the drywall is up off the floor
maore than an inch, fill in the gaps with
strips nailed to the floor plate. (These
don't have to fit perfectly; you just need
some solid backing for the baseboard.)

. There are four basgie euts invelved in

applying baseboard. The first is a
square cut. This is used on ends that
abut a door casing or other trim board
that extends to the floor. The second is
a closed miter that is cut on ends of both
boards that meet at an outside corner.
(See drawings No. 12 and 13.)

The third is an open miter. It's used
along with a closed miter when you
need to splice two boards together in
the middle of a wall. And the fourthisa
coped open miter that fits over a mating
baseboard on one side of an inside
corner. (See drawing No. 11.)

The straight cuts should be made
with your miterbox set at 90°. Any
board that has a straight cut on both
ends can be nailed to the wall immedi-
ately, Use 6d finishing nails driven into
the studs along the top of the baseboard
and into the plate along the bottom,

The open and closed miter cuts, that
form a splice, are cut with the miterbox
set at 45°. Always cut the open miter on
the first board you nail to the wall,

17



13 Glue miters together and nall with 4d
finishing nails. Blunt tips of nalls before

driving to prevent splitting wood.

Then, cut the closed miter, apply glue
to the splice joint and nail the board
onto the wall, When the glue dries, you
can sand the joint smooth.

When making the matching closed
miters for an outside corner, keep in
mind that very few house walls meet at
a precize 80° angle. For this reason, it's
wise to check each corner with a sliding
T-bevel square and protractor. Just
place the square around the corner,
lock it in place, then read the angle
against a protractor. Bisect this angle,
that is, divide it by two. The resulting
number is the angle that should be cut
on both boards. Nail the boards to the
wall, being sure to glue the joint.

The coped miter is used on one board
of an ingide corner, It requires two
cuts: First, make a 45" open miter.
Then, cope the end, following the pro-
file of the mitered cut where it meets
the face of the board. You should under
cut, or back cut, the cope slightly so the
front edge of the board is longer than

14 Shoe molding is cut just like base-
boards. Howewver, it Is usually nalled in
place after the floor covering Is Iinstalled.

the back. Thiz allows a small amount of
stock that can be easily filed or sanded
to make the joint fit tightly. Test your
cut against the baseboard that is al-

| ready in place, then nail to the wall,

If you plan to add a shoe molding over
the baseboard, cut and fit it now, even
though you may not install it yet, All
the cuts and installation techniques for
shoe molding are the same as for base-
boards. Whenever possible, plan your
installation sequence so you have only
one mitered or coped cut on each board,
By doing so, you can adjust the cut so
that it fits perfectly before you eut the
entire board to length.

Celling molding

Ceiling molding went out of fashion
somewhat in the past 30 or 40 years.
But it's not much harder to install than
baseboard, and it can add something
special to any room. It does have one
complication: Instead of laving flat
against the wall surface, ceiling mold-

\

18 Outside cormner on ceiling molding re-
quires closed miters. Keep in mind that top
of malding is held away from saw fence.

118

17 Join outside corners with glue and 4d
finishing nails. Nall as close to cormer as
possible. but avold nallleg through miter.

15 To establish a straight line for celling
molding, scribe bottom edge of scrap
molding at wall ends. Snap chalkline.

ing bridges the corner between the wall
and ceiling at a 45" angle. Begin by
cutting a serap of ceiling molding ap-
proximately 5 in. in length. Hold the
serap against the ceiling in one corner
of the room and lightly mark the wall
below it. Do the same thing at the other
end of the wall. Then, chalk a very light
blue line between these points. Check
to make sure the scrap block will fit
between the line at every point on the
wall. If it is too tight in some places,
snap a new line lower than the first.
The molding is difficult to nail in place
without it moving up or down. The line
provides accurate reference,

Keep the bottom edge of your mold-
ing on the line, then nail it into the
gtuds. As with the baseboard and the
shoe molding, miter the outside corners
and cope the inside corners. But, keep
in mind, when you eut the ceiling mold-
ing, you must hold the lower edge
firmly against the fence because the top
edge does not bear on the fence. The
installation techniques are the same as
the baseboard and shoe moldings.

The material used to fill nail holes
and small gaps in joints depends on the
finish you use. For instance, work that
is to be stained is much less forgiving
than paint grade work. Any glue on the
surface will show up as light blotches
after the wood is stained, The same is
true for many wood fillers, unless the
filler comes colored to match various
stains. Paint grade work is much more
forgiving since any fillers will be com-
pletely covered. Painting also allows
you to caulk areas where the trim is not
flush to the wall or ceiling. No matter
which way vou finish the trim, set all
nailheads, apply some kind of filler, and
lightly sand any blemishes with 220-
grit sandpaper. P
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“ARMY RESERVE OFFICERS TRAINING CORPS

E = There’s a college course that’ helping Rob Bright suceeed in his other courses.

Army ROTC is the college electve thar reaches the planning and
ume-management skills vou can pur to use nght now. As well as the confidence and
lecadership voull need 1o succeed in your furure career,

Enmoll in Army ROTC as vou would for any college course. Theres no
commitment to join the Army. And Army ROTC won't take up a great deal of vour
tume. But you can learn how to make the most of your time. And. more important.
vour potential

Find out why more than 60000 college students were enrolled in Army ROTC
last vear, Write Army ROTC, Depr. XS, PO Box 9000, Clifron, NJ 070159974,

Be all you can be.

66My grade point
average jumped
froma26toal4
since Army ROTC
showed me how
to make the most
of my time.99
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OLDSMOBILE
DELTA 88

A nice car with the
hiccups.

FORD TAURUS LX
Friendly alien.

MAZDA B2000
Attractive helpmate.

SUBARU 3-DOOR
Improving with age.

JEEP COMANCHE
Reaching retirement.

PHOTO ABCVE BY NOEMAN MAYERDHN. RGHT BY
HURSS-REY SUTTORM, FAR RGHT B RCH TAYLDE

| 20

is month we add two new Ameri-
can cars to our fleet, the hot-
selling Ford Taurus station wagon
and the good-looking Oldsmobile Delta
B8 version of GM's front-drive H-body,
which is identieal to the Buick LeSabre
and is, in fact, powered by a Buick 3.8-
liter V6. Chur Mazda B2000 pickup and
Subaru 3-Door have survived another
few thousand miles, and our Jeep Co-
manche is being retired.

Oids Deilta 88

We really wanted to like the Oldsmaobile
Delta B8, In fact, we do like the Olds
Delta 88. Now, But for a while, it was
touch and go.

This Oldzmobile Delta 88 has a tough
act to follow. It's Oldsmobile’s version of
the H-car, the car designed to replace
the old B-cars at General Motors. Only
ong B-car—the Chevrolet Caprice—is
still being built. Meanwhile, Buick has
replaced its old B-car LeSabre with a
new H-car version and Pontiac’s new

Aerodynamic styling and thoughtful fea-
tures made the Ford Taurus wagon a big hit.

'87 Bonneville is their version of the
new H-car. And of course, the subjeet
of this report is the H-car replacement
for the old B-car Delta 88 Royale. The
thing is, the B-cars are one of the best
families of cars General Motors has
ever built. It has proven to be one of the
most popular and troublefree designs
ever out of GM. And we liked the B-
cars a lot here at PM, even picking the
Chevy Caprice as one of our 10 best
cars last year.

So we decided right away that we
wanted to try an H-car to see if it could
live up to the fine reputation of the car
it was replacing.

We selected the Olds 88 Coupe for
the reason most buyers do—it's one of
GM's best-looking front-drive cars with
its semifastback styling instead of the
formal roofline found on everything
from Grand Ams to Eldorados. Oldsmo-
bile selected the options and delivered &
$15,924 car that included $1988 worth

{Please turn to page 122)

Artracthve new cap Improved both the ap-
pearance and usefulness of Mazda truck.
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Protect Your Home From

Burglars 24 Hours A Day.

New Micro-computer Security

System stops burglars before
they enter, automatically

dials for help!
Try one for
30 days.
Then decide.

Once inside your
home, a profes-
sional house-breaker
takes only minutes
for life-threatening
assaults and property
destruction.

Only a few;, short
moments are needed
to rip off cash,
jewelry, stereo, VCR,
computers and other
valuables.

That's why it's critically important to
choose a home protection system that stops
burglars and vandals BEFORE they get in.
Protect your home with a Perim-A-Tron™
Security System from Universal Security
Instruments, Inc., a public company that has
manufactured security equipment for 25 years.

Perim-ATron employs sophisticated micro
processors, making it the most advanced
system available for consumer use. Perim-
ATron can call for help automatically if a
break-in is attempted. It's on the job 24
hours a day, 365 days a year...and doesn’t
cost an arm and a leg.

Installs in minutes without tools.

The same day your Perim-A-Tron arrives,
it can be on duty protecting you and your
family. Simply attach Perim-ATron's electronic
sensors to vulnerable door and window
openings. Mo wiring is required; you don't
even need tools. Sensors are effective up to
300 feet from control console, so can
protect openings in the largest homes.
Simply iﬂug the control console into an
electrical outlet ampwhere in your house.

Easy to operate.

Because Perim-A-Tron is micro-processor
based, operating it is simple even for a
child, When you leave, a light on the con-
sole confirms that the system is properly
armed. You can set a variable delay time
{15 to 45 seconds) only on the door you
will use for re-entry. You'll have ample time
to enter and disarm the system. All other
openings will still be set for “instant” alarm,

Some other features: While the house is
occupied, a 2-beep signal alerts residents

Perim-A-Tron Protection
= Stops intruders at point of
attempted entry
* Dials for help automatically
» Battery back-up in case of power

failure
» Installs in minutes—wireless
» Inside and outside alarm sirens
» FCC and UL listed
» Protects any size home

to arvone entering or exiting. You can leave
windows and doors slightly open for venti-
lation or pets while alarm is armed. Your
personal 3-digit code disarms the system.

Calls for help automatically—
24 hours a day.

At a break-in attempt, dual speakers blasl
an alarm. But that's not all. Perim-A-Tron is
the first consumerinstalled system to offer
monitoring service. [f you choose this round-
theclock ion, your Perim-A-Tron comes
to you with a built-in digital dialer. If a break-in
is attermpted, it calls for help automatically on
our tolkHree number.

At the Central Monitoring Senvice, the skilled
staff quickly calls your number to confirm
the emergency. If there is no answer, or if
you fail to respond with your private code,
they immediately contact your local police.
Mo matter where in the LS. you live, help
is on the way within seconds,

U.L. listed.
The Perim-A-Tron Security System is LLL
listed by Underwriters Laboratories for

burglary protection, not just electrical safety.
It was rated after rigorous testing of critical
security functions such as battery back-up,
component life, battery failure warming and
test procedure,

The Central Monitoring Service is also
certified by UL., having met exacling stan-
dards. These LLL. listings assure
you and your family of the highest level of
protection possible, regardless of price,

Price? A Breakthrough.

A typical, commercially installed system
will cost you $1500-53500 (plus monthly
“maintenance”), Perim-A-Tron protects your
home with a sophisticated, electronic sys-
temn that's always on duty with real human
back-up. All this at a fraction of what secur-
ity used to cost. And, if you move, take
Perim-A-Tron to your new home with you,

Order Perim-A-Tron for 30-day
free trial.

Judge for yourself the reliability of a
Perim-A-Tron. Simply send your check for
$199.95 plus $7.60 fF[J)r shipping and handling
to Vanguard at the address below Credit
card holders can speed delivery by using
the toll-free number listed below. Your
Perim-A-Tron unit will be shi prompthy

For only $14.95 a month (billed, semi-
annually), your system is connected to the
Central Monitoring Service. (Pay for monitor
ing in just one annual payment and you'll
receive 13th month FREE.) Instructions for
connection to the Central Monitoring Service
are enclosed with your Perim-A-Tron.

Use computerized Perim-ATron to pro-
tect your family while you sleep and your
home while you're away. If you're not con-
vinced within 30 days that you've purchased
the most advanced, efficient and econom-
ical security system available, simply return
the unit undamaged for a complete no-
quibble refund.

Each Perim-ATron includes control con-
sole, three doorfwindow transmitters and
white, weathe Ydecibel remote hom,
window decals to warn that your house is
protected and easy to follow instructions.

You cant afford to leave your family,
home and wvaluables unprotected. MNow,
with Perim-A-Tron 24-hour security is easily
affordable. Order at no obligation today!

ORDER TOLL-FREE

1-800-848-2929
Bam-12 midnight Eastern Time
Virginia residents call (703) 389-2575

VANGUARD

I HOME SYSTEMS I
Dept. P-109, 115 Brand Rd., Salem, VA 24156
& 1986 Vanguard Mail Order




Excitin
Breakthrough
For Suburban
Gardeners!

A tillerfcultivatur
exclusively designed for

small, backyard gardens.

Mo longer do you have to choose
between a yank-you-along front-fine
tiller and an expensive, hard-lo-guide,
rear-tine tiller. Mow there's Mantis . ..
the 20-pound wonder that makes every
gardening job a breeze! Mantis starts
with a flick of the wrist . . . turnsona
dime . .. weeds an average garden in
20 minutes . .. and runs all day on a
gallon of gas.

Mantis tills a full B” deep, or deli-
cately cultivates the surface for preci-
sion weeding, And, because it's so
easy 1o maneuver, women and older
people (many of whom had almost
given up gardening) find Mantis an
absolute joy.

Mantis is 50 easy to guide that you
can cultivate right around plants,
aflong crap rows and up tight to fences

.. without worrying about running
into your growing flowers and

vegetables.

I And, with its easy-on/easy-off preci-
gsion attachmeants, Mantis quickly
becomes a Planter/Furrower. ._ a
Sorder Edger . .. a Lawn De-Thatcher
and Aerator .. . or a superb Trimmer
for pruning shrubs and hedges.

Best of all, Mantis costs a fraction of
what you'd pay for a big tiller!

Get the whole wonderful storyon 2
the remarkable Mantis ... the little &
machine that has made gardening g
such a joy.

As seen on PBS series, Tha Victory Garden.

NOW ON SALE!

Lowest Price of the Year!

et Ca.

mcumunnq.mm

it e i
O Presese send information on the Mantis Tiller/

I Culihvator and your special low sale pricoes! I
it |
Address
Caty I
State Zip
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LONG-TERM CAR TESTS
(Comtinued from page 180)

of options, Some of them were power
windows, power door locks, Touring
Car ride and handling package, a 3.8
liter V& engine, and a midrange sound
system. Most things are standard on
this car—power steering, power disc
brakes, automatic transmission, air
conditioning and more.

Our test car was 2 Brougham model,
which means a high-glitz interior. Some
of our staff hate the velour cushions
sewn on the bench seats and others
think the seats are comfortable for a
family sedan. A power seat could be
adjusted for height and rake as well as
forward and backward.

When we first received the Delta 88
from Oldsmobile, we put it in our test
fleet and started driving it. The 3.8
liter V6 has multiport fuel injection and
Jjust about every other kind of electron-
ic computerized device to help it make
150 hp at 4400 rpm. The engine was
very responsive and the car felt strong
out on the highway and around town, as
we commuted to work in it. In addition,
the special optional suspension gave the
car a firm, stable feel that made driving
it a real pleasure.

Unfortunately., the pleasure only
lasted for three days. On the way home
one night, the engine suddenly lost
power. We didnt know it at the the
time, but the engine computer had
sensed a problem and gone into “limp
in” mode, This is a limited power state
where the engine is stressed as little as
possible while still allowing you to limp
home. That's what we did, making it to

| our driveway just before the engine
| died completely.

The next morning, the car had not
healed itself =0 we called the local guy
that Oldsmobile uses to wash their cars
and jockey them around. He came out
and hauled the car away. After an
initial inspection, he declared that we
had “totally abused” the car and causzed
the engine failure. Who, us? This was
ridiculous, as we had only driven the
car to and from work three times.

Subsequently, the engine was found
to have scarred cylinder walls and
seized bearings. The direct cause, how-
ever, ig a little obscure, but there is
some evidence that a number of early
'#6 cylinder blocks were not machined
properly on the assembly line, aceord-
ing to GM service bulletins.

In any case, the dealer who replaced
the engine apparently didn't do a very
good job of tightening everything down
because we experienced an electrical
breakdown when we got the car back.
The electrical problem was finally
traced and fixed by Parkway Oldsmo-
bile in Keyport, New Jersey (thanks,
Victoria, the service manager),

After all this early hassle, with three
months down time, the car has been
performing admirably, delivering 20 to
26 mpg on the highway and 15 to 16 mpg
around town, which iz excellent for a
car this big—it's a full 6-passenger
vehicle, so long as the center one up
front iz a kid.

This is a family sedan that isn't slop-
py around a turn or floating down the
road on the brink of control. The speecial
suspension prevents that, and the big
Goodyear Eagle GT tires on alloy
wheels deliver a level of handling and
stability that some sports cars only
dream about.

We've driven the Olds Delta 85 sev-
eral thousand miles now, and there's
nothing more to report at this point.
We'll keep you posted.—J/.CL

Ford Taurus LX

COur Taurus wagon has been relatively
troublefree, despite receiving much
more abuse than the Oldsmobile. It
came straight from a comparison test
(see Wonder Wagons, page 58) to our
long-term fleet. Track testing is really
abusive, and in our 60 mph brake tests
one of the Ford's discs warped to the
point where it made the steering wheel
shimmy under light braking.

The car also spun off the slalom track
(thanks in part to its slippery General
all-zeason tires) and tagged a guard
rail. There was only slight cosmetic
damage at the rear corner, but the
suspension groaned and the hatch
ereaked after that. Neither of these
problems was the car's fault, and we
elected not to fix them immediately in
order to keep the car on the road.

Compared to the old-fashioned, ill-
handling station wagons of just a few
years ago, the Taurus is a revelation,

Itz handling is steady and secure,
even with the base suspension, [ts digi-
tal dash is one of the best, easiest-to-
read digital setups we've ever encoun-
tered. All of the knobs and controls are
easy to find and use, making driving a
natural act, not a series of distractions.

Performance from the 140-hp, 3-liter
V6 engine and 4-speed automatic is
strong for a family wagon, although the
engine can occasionally be heard roar-
ing away behind the sound insulation.
Our major disappointment. was the er-
ratic performance of the eruise contral,
When you tap the RESUME button at
low speeds, acceleration is snail-like
until about 50 mph, then the transmis-
sion shifts down two gears, the comput-
er floors the gas, and you take off like
the afterburners have eut in. Smooth,
consistent acceleration would be safer
and more pleasant.

The power driver's seat looks and
feels as comfortable as an easy chair.
But one tester's wife complained that
the manual passenger seat cut off cireu-
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lation in her legs (a problem she'd found
in the Merkur, too). When she drove,
she was fine. A powered passenger
seat, or at least a cushion angle adjust-
ment, might avoid that problem.

The radical aerodynamic styling
makes this wagon so quiet at highway
speeds that you're often going faster
than you thought and using more gas.
We averaged 23 to 25 mpg in a combina-
tion of daily commuting and weekend
trips, with a high of 28 mpg and a low of
18. The trip computer, though, was
often more than 2 mpg off the amount
we caleulated at the pump.

Everyone, especially the kids, loved
the flexibility of the cargo bin, with its
hidden compartments, flip-up rear seat
and picnic tray. The Taurus wagon
starts at $11,304, but the tag on our
fully loaded LX model was $16,246.
Somewhere between these two ex-
tremes is the perfect family car. —W. 4.

Mazda B2000

With more than 8000 miles on the
odometer, our extended-cab Mazda
hums right along. A majority of those
miles have included a race car in tow,
and while the 2-liter Four needs FIRST
gear to tow 3500 pounds up a steep hill,
it eventually gets there. Only a eouple
of times have | wished for more power.

Minus the trailer, the B2000 has
more than enough punch for normal
driving. Highway cruising at 75 to 80
mph is quiet and comfortable, and
yields over 20 mpg. At the speed limit,
fuel economy approaches 30 mpg. So
far, not one thing has broken, rattied or
fallen off, and this truck has needed no
service of any kind. One quart of oil is
all it's asked for.

As you can see from the photo on
page 120, Slingerland’s Honey of West-
town, New York, fitted a terrific cap
that's a great improvement over the
one we first borrowed. The new cap is
of beautifully made fiberglass, color-
matched to the Mazda, and was made
by Jeraco of Milton, Pennsylvania. It
alzo has sereened sliding windows, inte-
rior lights and fully finished interior.
Even at 3600, it's a great deal.

So far, there's only one complaint we
have with the B2000. The rear step
bumper supplied by Mazda is crafted of
thin sheet steel, and we've damaged
two of them in normal use. Otherwise,
our long-term B2 has been just
about perfect. —/%. 7"

Subaru 3-Door Turbo

I was disappointed with the handling of
our Subaru 3-Door as delivered. 1 re-
placed the stock Bridgestones with a
set of Goodyear's new Eagle GT+4 all-
season radials, size PI1BS/TOHRI13.
These have a high-performance tread
pattern, but deep grooves that wrap
{Phease turn to page 124)
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LONG-TERM CAR TESTS
(Continued from poge 123)

around into the sidewall for snow trac-
tion. The tread compound is formulated
for wet-weather traction.

The Goodyears improve the Subaru's
performance in every way. Cornering
and straightline tracking are both more

A new et of Eagle GT+4 all-season tires
made a big difference on the Subaru.

stable, torque-steer is reduced, wet
adhesion iz dramatically better—even
the ride is softer and more comfortable.
In more than 5000 miles of driving,
the Turbo has now averaged just under
26 mpg, used no oil and required not a
penny’s worth of attention. With the
rear seat folded down, 8-ft. 2x4s will fit
between the dash and the rear hatch.
For evervday fetching and hauling, the
Subaru is functional, reliable and eco-
nomical. And sometimes, just knowing
you have 4wd available i= worth any
tradeout in ride and handling.—#%. T

Jeep Comanche

When we returned our Jeep Comanche
to AMC it had 11,500 miles on the clock
and was beginning to show its age. The
engine was starting to hesitate on accel-
eration, and it had developed a bizarre
water leak that could deposit up to an
inch of water in the driver's footwell
when the truck was parked indoors!
This was attributed to some sort of
algae growth inside the air-condition-
ing evaporator that was blocking the
drain hose, and also causing an over-
powering musty smell.

AMC has already replaced the ane-
mic GM V6 on our "86 truek with their
own 170-hp straight Six, so the engine
problem should not apply to '87 models.
The a/e glitch was only one worrisome
sign of poor quality control at the Tole-
do Jeep plant. Although we had or-
dered a tachometer and trailer-towing
package, our Comanche was delivered
without them. It did have the Selec-
Trae 4wd option, although the chrome
letters on the tailgate identified it as
Command-Trac. We enjoyed our Co-
manche a lot, and Jeep is AMC's only
profitable division. But if the folks
there don't start paying attention to
details, they may alienate even long-
time Jeep fans, which would be a real
pity.— WA
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TECHN
UPDATE

Cm'n-h[ space  vehicles,
including the Space
Shuttle, are designed to take
satellites to a specified orbit.
But the Air Force has
awarded to Hughes Aireraft
Co. a contract to design and
build an expendable launch
vehicle that deposits satel-
lites at different orbits on
the same flight.

The Jarvis Meadium
Launch Vehicle (MLV) could

carry six satellites to orbits
ranging from low-earth to
peostationary. The MLV 1s
named for Hughes engineer
Gregory B. Jarvis, who was
killed in last Janoary's Chal-
fllf'iilr)'.l"’.l" l"\EPl.l I.‘-'~il 1]

Working with Boeing
Aerospace, Hughes plans to
design the system around
the Saturn booster, the same
powerplant  used by  the
Apollo moon launch project.

Future Rocket Will Make ‘Local’ Stops

Some elements of the rocket-
ry used in the Space Shuttle
may find their way into the

Jarvis system.

Az envisioned by Hughes,
the rocket will stand more
than 20 stortes tall with a
pavload bay 6 ft. wider than
a 747 Jumbo Jet passenger
compartment. The nose-
Cone 'p'q.i“ jl'\'—
own propulzion system and
will open like flower petals,

]'I HVE

sSeCLIOn

PM's conception of the Jarvis
rocket shows powered nose
cone releasing payloads at dif-
ferent orbits along flight path.

mechanically casting off sat
ellites as it passes through
different orbits. The Jarvis
MLV should be ready for
duty in the 1990,
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Star Trek IV
a splash hit

“Star Trek IV" is expected
to be the leading box office
hit for December and early
January, More than 320 mil-
lion was spent on the produe-
tion, in which George Lucas
assisted with special effects.
But no effect can be more
special than the scene in
which a Klingon starship
crashes into San Francisco
Bay in the year 1986,

To film the scene, produc-
tion designer Jack Collis
(also of “Splash” and “Co-
eoon”) used a large water
tank within a water tank on
the Paramount back lot. His
crew constructed a full-scale
Klingon ship of wood and
metal plating with some res-
ins used for the part of the

vessel that was not sub-

Enterprise crew departs
downed Klingon starship.

merged. In the middle of the
12,000-2q.-ft. main water
tank was an 8000-sq.-ft. see-
ondary tank where underwa-
ter sequences were filmed,

The Klingon ship was set
atop a huge, movable steel
platform that allowed the
erew to get different camera
angles, Special lighting ef-
fects and a set of large hy-
draulic rams helped create
the illusion of choppy wa-
ters, Crews continuously
sprayed down the set to add
to the excitement.

PHOTOS FROM PARAMOUNT

ENGINEERING

Fighting fires
with simulator

The word fireplace is taking
on new meaning with the
advent of the Advanced
Technical Systems (ATS)
fire-simulator. Already in
use in six states, the simula-
tor creates several classes of
fire emergency in prepared
stations that are known as
“fireplaces.” A controller
stationed in a remote @rea
runs a high-speed computer
that creates smoky fires,

chemical infernos amd other
specifie firefighting assign-
ments. Sensors and monitors
at each station record how
the trainees approach the
fire, how they evaluate it,

and how guickly they put it
out. Seenarios range from &
smoke-filled building to a
room behind a steel door.
More than 20 fire depart-
ments may use ATS in 1957,

Runs, hits,
chips and bits

The scoreboards in profes-
sional sports have become
very high-tech, with such
features as split-screen dia-
mond vision video and com-
puter animation on hand, A
dozen inset video screens
can he displayed at onee.

At Yankee Stadium in
New York, a crew of five
technicians man the big
board these days to show
fans instant replays and pro-
vide upadated game informa-
tion. A 3M 64-hit character
generator amnd a series of
personal computers help co-
oridinate dozens of cameras
and the hig sereen at the
Home of Champions in
Bronx, New York,

1O By STEVE ESROAW

s

£ PHD
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AEROSPACE

New repair bay
for Shuttle

When the Space Shuttle re-
turns to serviee in 1988, it
will not be placing civilian
satellites in orbit, but will
launch military satellites and
repair them. Thus, NASA
and Lockheed have begun
working on & new in-orbit
report system called SAMS,
for Space Assembly, Mainte-
nance and Servicing. The
program will be in two
phases: the first to end in
1995 with the deployment of
@& new repair rig that cap-
tures and anchors satellites
for repair (right). The sec-

Tank within a tank
[left ] was used for the

a3 cameras roll for the
escape from the starship.

On the Klingon ship bridge, rear-projection provided computer images.

ond phase ends in 2010, with
the deployment of a repair

rig for robotic servicing of

orbiting devices, probably
on an upgraded Shuttle.

X-29 gets an
‘A’ in tests

NASA officials have given
the X-29 Forward Swepm
Wing (FSW) jet high marks
for performance halfway
through its 2-vear testing

program. Test pilots have
become so confident in the
plane that they flew four
missions in one day, a record
for experimental aireraft.
The X-29's superlifting capa-
bilities make it a vision of
future jet Oghlers.

Props spi
into a new era

It waz a blustery afternoon
in Woodford, England, but

that didn't stop British
Aerospace from running the
maiden flight of the compa-

ny's Advanced Turbo
~—  Prop (ATP). The re

markably quiet 60-passenger
plane flew for 2 hours, 40
minutes, then landed perfect-
Iy in a 24-knot crosswind. It's
powered by two Pratt &
Whitney engines Lhat use 6-
bladed props developed by
Hamilton Standard. Because
it is fuel-efficient, it will be
good for commuter runs.
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ENERGY

SUR Ve maE
- -
I'" l ’“"""l a.

With ail relatively
Jowr,
recent vears has subsided.
But a research team headed
by Don H, White at the Uni-
versity of Arizona is- pre-
pared for the next ol orisis
with the only biomass-to-oil
project currently supported
by the Federal Energy De-

prices

the erisis mentality of

partment, A plastics extrod-
er (above left) pumps a sl
rv of wood into a highly
pressurized system, produc-
ing gazes and solids that lig-

uify. These rise through a
10-ft. vertical tower where
they form oll compounds. It
eould be made commercilly
viable in five vears,

_12/6

%,

ELECTRONICS

Sound

and ‘site’

The cockpit of the future will
be equipped with a helmet
that surrounds the pilot with
zensitive electronic speakers
hooked te sensors outside
the aireraft. When the sen-
zors pick up an approaching
aireraft or miszile, the pilot

will hear it coming from its
true location. The military
applications are obvious, but
the civilian applications may
include a special hookup for
commercial pilots to help
them “see” approaching air-
craft az they start descend-
img into a terminal area.
Georgia Tech researchers
are developing the system in
experiments  like the
shown above.

e

TOW under
power

The Army has developed a
new mobile system to carry
the Tube-launched, Optical-
ly Tracked, Wire-Guided
(TOW) missile into combat.
The missile components are
mounted on a launcher plat-
form attached to a modified
M27 cupola atop an armored

personnel carrier. An elevat-
ing mechanism positions the
launcher platform down into
the tank to an automatic
loading system. The vehicle
carries 12 TOW  rounds.
Should it become disabled,
the TOW eomponents can be
removed and used in oa
ground-mounted mode. An
M&0 machine gun can be
mounted in tandem with the
TOW. The vehicle weighs
26,000 pounds fully loaded.

Shake, rattle,
rock and roll

The Navy's next underseq-
based guided missile, the
Trident I1, will have to trav-
el 4000 nautical miles to a
target. During the flight it
will encounter pitch, roll,
yvaw and plenty of shaking.
Before deploying the new
missiles, the Navy has asked
Lockheed to program every
possible glitch in the mis-
sile’s flight performance.
Lockheed engineer Robert
Bauer iz shown at the con-
trols of a new Inertial Mea-
surement Unit (IMU)} de-

Not just a hole
in the ground

Most experts believe that
fallout shelters would be a
waste of money in a real

signed just for that purpose.
The gimballed unit holds a
simulated missile 4 ft. off the

ground, twisting, turning
and shaking the object as it
would travel in actual flight.
The tests already resulted in
adjustments to the Trident
IT's guidance syatems.

nuclear attack. But
the Sunlock Co. of Ja-
pan has eome up with
a new fallout shelter
design that could dou- |
ble as an undergrotind
living structure in ar-
eas where land is pre-
ciouz, The- 365,000

cross-shaped con-
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crete structure with graph-
ite lining provides comfort-
able living space for 11.
Blastproof doors seal the
tube ends, but can be re-
moved to add on more mod-

ules. [Tu |




You can see reminders of the Porsche 911 In
the roofline of the flamboyant 959.

rive a Porsche 959 around Nur-
Dhurgn'ng'f. 2 8-mile road course

for 30 minutes and you learn a
few things. The 959 just might be the
world's fastest, most powerful sports
car. But at legal speeds, it's as docile as
a kitten, Even at 145 mph, handling is
as civilized as that of your family car on
a winding Interstate.

Porsche claims 450 hp from the 2.8
liter twin-turbocharged, 6-cylinder en-
gine. It's the same basic engine that's in
the 911 sports coupe, fitted with four
cams, four valves per cylinder and twin
intercooled turbos.

Performance is awesome. The Nur-
burgring is not the best layout for
careful testing because of its short
straight and its hilly, curved character.
But still, I drove the car comfortably at
just under 150 mph. And that was
without using top gear—&IXTH. The
Stuttgart factory claims a top speed of
180 mph and 0 to 60 in 3.9 seconds.

[ found the handling better than any
other Porsche. Take the rear-engined
959 into a curve at speed and tromp on
the throttle. The result, thanks to a
new 4-wheel-drive system, is no rear-
end swing or other change in body
attitude, The car pulls out of a curve
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We test the state-of-
the-art 4-wheel-drive
Porsche 959, and the
new 32-valve 928S 4
on Germany'’s roads
and top racetrack.

under power with the stability of a
front-drive car.

Comfort features for the driver and
front-seat passenger are similar to
those of a regular street coupe. The
engine is guiet and smooth-running,
The clutch, unlike those of some mus-
clecars, is soft, and provides an aecu-
rate feel of the driveline. The shifter is
quick and takes no more effort to oper-
ate than the one on your family sedan.

Porsche plans to build only 250 9592
and all of them are already sold. Only a
handful will be shipped to the United
States, and those will be used strictly
for racing. Price is $190, 004,

Since our first look at the 959 (fm-
ports, page 14, May '86), Porsche
Chairman Peter Shutz says that the
cost of adapting the 959 to U.S. safety
and emission standards iz too preat to
justify the effort. Shutz points out that
technical innovations on the 958 will
soon show up on the regular sports cars
in the line. The list of new features is
impreszive, and includes:
®  Automatic 4-wheel drive with a
unique variable torque split to distrib-
ute power between the front and rear
wheels as needed,
®  Seventeen-inch tires with a low-air-
pressure warning system;
®  Six-speed gearbox;
® Twin turbos;

Flat-& engine with twin turbos and Inter-
coolers pumps out 450 hp from 2.8 liters.

® Water-cooled cylinder heads;

®  Hydropneumatie height control for
the chassis;

B Speed-responsive shock absorbers;
B Antilock braking system (already
on the 9285 4).

Four-wheel drive is different in the
959. Four different programs for
torque distribution between front and
rear wheels can be selected by the
driver using switches on the dashboard:
one for full traction, another for fce and
snow, one for wet roads, and one for
dry conditions. For example, at steady
speed on a dry road, the rear axle gets
60 percent of the torque, the front axle
40 percent. But during acceleration,
when the rear tires have more bite, the
rear axle gets 80 percent, the front 20,
In hard turns, when some tires may
lose traction, torque is diverted to tires
with the greater traction. The car ex-
hibits uncanny grip at all times,

All-in-all, it’s an incredibly expensive
proof of concept, and still derived from
the rear-engined, air-coaled 911 chassis
layout. <Jim Dunne

Porsche 9288 4

Unlike the 959, produetion of the 9288 4

i=n't restricted to a few hundred exotic
{Please tirn fo page 132)
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The many awards and honors for
outstanding journalism that our
newspapers receive year after year
belong to the innovative, talented
people in the Hearst Newspapers
Group. They have made the Times-
Union and the Knickerbocker
News in Albany the most impor-
tant media voices in New York's
state capital and the Seattle Post-
Intelligencer a respected editorial
voice in the Pacific Northwest.
From the boldly revitalized San
Francisco Examiner to the newly
redesigned San Antonio Light,
Hearst newspapers are setting stan-
dards of excellence all over the
country.

Throughout The Hearst Corpo-
ration, the innovative ideas of
our people...all 12,000 of them
working in more than 135 different
businesses... have helped us become
one of the largest and, we think,
one of the best communications
companies in the world.

The Hearst Corporation
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examples, and even better, it's avail-
able in the U.S. Porsche is making the
same smog-controlled, eatalyvtic-con-
vertered engine available in Europe
and here. Aside from simplifving en-
gine development, this also cuts off any
gray-market operators at the knees.
Why spend 10 or 15 grand to federalize
a Euro-spec car when it's already avail-
able at the dealer?

The 9285 4 sports a 5-liter, sleeveless
aluminum-alloy 4-valve engine rated at
316 hp, antilock braking, and revised
aerodynamics that lower the C; from
last year's 0.39 to an impressive (.34,
How fast iz it? Porsche claims 0 to 60
times of 5.7 seconds for the 5-speed and
6.3 for the automatic versions. (Cor-
vette does it in 5.8.) 1 had no opportuni-

strongly from just above idle in any
gear, and the Mercedes-built automatic
transmission is calibrated not to down-
shift unless you're really serious about
going faster. The midrange torque to
achieve this comes from two sources:
the 4-valve heads introduced last vear,
and a unique butterfly valve in the
intake manifold.

The tremendous valve area, inherent
in the 4-valve layout, permits good top-
end power without opening the valves
fast or far enough to compromise
torque. The intake manifold has two
resonance points, one centered around
3000 rpm, the other around 4000, de-
pending on whether the butterfly is
open or shut. The fuel-injection com-
puter signals the butterfly to open and

New aero devices for "87 928 Include computer-controlled radiator louvers to reduce C.

ty for seripus acceleration testing, but
Porsche's performance figures are tra-
ditionally conservative.

The claimed top speed is 165 mph for
the S-speed and 162 for the automatic. |
gaw an honest 163 mph on the Auto-
bahr near Stuttgart, and could have
easily bettered it with a combination of
less rain, less traffic, less jetlag and
more bravery. Manfred Jahntke,
Porsche's director of public relations,
suggested that [ try again, telling me
that the car was capable of 170!

That kind of performance potential is
unlikely to be utilized here in the U_3.
But what's impressive about the car is
its sophistication, smoothness and com-
fort. Part of the aerodynamic revision
this year involves a set of louvers ahead
of the radiator which are controlled by a
microprocessor. They block any unnec-
essary cooling air from entering the
engine compartment, and that means
less drag.

The Bosch Antilock Braking System
won't be used by most drivers on dry
roads. The brakes are already excel-
lent, and pedal pressures sufficiently
high enough to call the ABS into play
just aren't something you need very
often. But on wet roads, aha! It sounds
and feels as if one or more of the brake
dises is disintegrating, but the car stops
smoothly, and retains all of it's steera-
bility until full stop. I suggest that you
try out the ABS a few times before you
need it, or it'll scare you silly.

The engine pulls smoothly and

close as the engine runs past these
points,

The optional seats have a micro-
processor controller that remembers
three different seating positions, in-
cluding resetting both exterior mir-
rors. That's one seat position for the
driver, another for the spouse, and one
for the T-foot-tall parking lot attendant
who always leaves the seat pressed
against the rear stops.

I was driving along a back road in the
Black Forest, not in any hurry, and
looked uncomprehendingly at the Mo-
nopoly money numbers on the speedo. 1
figured I was doing 70 mph or so, just
loafing along in FOURTH. Later, con-
verting from kilometers, [ ealeulated
my speed at over 130 mph. That's
impressive.—Mike Allen

Faur-valve heads, two knock sensors, In-
take runners tuned to two different torque
peaks give 10 percent gain to 314 hp.
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POPULAR MECHANICS FILE BOXES

will help you keep your magazines

and bookshelves trim and urderl}r.

PM is now offering a sturdy glossy

lacquered File Box to keep a year's

supply of PM issues neatly together.
With every order you will

receive FREE self-adhesive labels

covering the years 1975 through 1986,

Peel off the year required and place

on appropriate PM File Box and

you'll have a very valuable, convenient

and attractive reference library.

1 File Box, $2.95
2 File Boxes, $2.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the years 1975-1985
are here!

Find the answers to your shop, home
and car problems faster than ever.
Thousands of entries cross-reference
the articles that have appeared in PM
over these years.

ORDER BY YEAR! Price for each
index is $2.95.

POFPULAR MECHANICS

Box 1014, Radio City Station,

Mew York. NY 10101

Popuilar Mechanics is & publication of Hearst Magazines,
a Dviston of the Hearst Corporation

WOODWORKERS HARDWARE

WHOLESALE ORDER FORM

Prica Pt. No.

@ wHEELS

WOTSIM0  304- 53.500100
WONTI00  T/B" $4.70/100
W1DD 100 1 56.00/100
WIZEI0 1% $8.00/100
WISTI00 1% $11.00/100
WIT5108 1%~ $15.50/900
W200100 2 $19.50/100
WIS 1w $T 30N
WIS020 2w SA B0V
WITS M 2%~ 10 20000
WHEEL PEBS (BT—=3

AP s 172 £4.707900
AP Wis 2% 2% 51 98020
17 4= PLASTIC
SPOKE WHEEL

§80/e

l.ITTI.f PEOPLE 2-378 Birch

Iln §2 4B/ 10
lFl
52 #6710

%, (LI

471 Pekle Barrel 52 31410
434 Dl Drum 12 110
435 Miilk Can £2 1510
MBGLE

EVES 'fi' (@ fi.ﬁ »
BEOGD  1/4” a0/ 14d
gEotn 38" sl 70/ 144
BEIFD 1427 52 100044
BATO0 /5" 84 150144
BIRCH PEGS

MOP == ) § 1Tiea

338" 125 D0/ 100

Bl e R

iw- 515 00/ 100
177y Y g g

3R §13 00/ 100
IME=== j1l'a

b 4 407100
Miki PEG

s:rm:gg::ﬂ §11/ea

%" $7 60/ 100
§HP2 1 30/ea
i i1
IRCH SPINDLES
56 %" §direa
585 Ly § T
110 11° 51 17/ea

R T
SPINDLES w

o ,=

51 Bwch 1-078"  § 10/ea
510 1-17B° g 12/em
SdBirch %" $1lima
Sdak 1R 8 Mres
DOWEL PIM

1z

38" 2"

GAME PEGS  1/18™01"
6N 2y $1.10/100
== §9 55/ 1000

Price Pt. No.
SCREW SAW TOOTH
HOLE BUTTOMS @ FCTURE
1432 . 1760100 | HANGERS
} i §7 500500 558 1.5/8°  SATO100
1434 = §1.76/100 560 - $4 50100
gich V¥ sapasson | 406 Self Fastening 54 77/100
1452 . Si7osi00 | PRONG i
gk | Y% sissasson | MANGER
1454 10" 53807100 148 $3.80/100
Oak } $16.00/500 | SOLIO BRASS
T CUP HOOKS
w000 BACH | gy 1 88 T0s100
SO Cuf | as8 s~ sT80100
£CY $ /e ricr R e
BS TR S TO/vD
ey EANRLE | a3 1" $10.80/100
:":“:"' i mﬁﬂ & BAASS I.
: ; POACELAIN
113418 e

BRASS EAGLES 27
TR % 5216510

'lﬁ woveweNT

Ul wonanos
082 4 36 dAie
L3 ] 55 10/ea
1024 $4 34/
e 11 %5im
CLOCK "7 PLASTIC
DAL ¢ @ 5=
1712 Tt $1 MOie
SETS M
L56 & $1 00/
C58 w 51 10/ea
PUSH. THAL @
LAMP SDCKET
40 £1 49/ea
LAZY SUSAN BEARINGS
LC3 1" 5 b9ea
LCd 481 00/ex
LCh 652 I5/m
12c 12" %5 99/ea
CLIPROARD
CliPs
LS !" ! 55/e
A 1] § M5
MAGETIC - ——
120A THTX1 /20 54 40/ Rai
CORK
SHEETS e
C31 BT § BdVea
PLASTIC
QARE.
LT 5 1504
BT L ES e
EITRIR T 1 Miea
SHELF $’ PINS
517 $5 40/100
RING
HEMGER 12 1510
1612 $19 200100
BRASS PLATED
PICTURE HANGER C=3
57 $4 70100
MINI HAKGER

7247 S/B° 598520
§3 50/ 100

B417 Thres Prang 35 85708

BANE  TwoPremg 52 67/e

BLACK HAMMER HINGE
W/SCREWS

1730 31 62/2
i $7T 97410

pu_ ¢

= !L i

BRASS T & b

PLATED ==== 1

wmges 22 B2

210 " §1 3010

L] 1" 52 75090

Screws lor Above

Fizd 52 40/100

FRODUCTION

SCREWS

EFTT %Cn i 50 700000
GITE 157876 51 90/0900

6270 2Ti# 5250100
6282 ERT . $4 TH/000
CARPENTERS

GLUE |"ﬂ @

ETDS W11 37/Gal

Eiianes

SAND PAPER

SHEETS 9-411° P o
21220 220gr 316 75/100
1150 150gr $1E 807100
81120 1209 16 905100
B0 100 517 20100
81080 B0gr $11 50050
#1080 Bgr $11 BOUSO
81050 S0gr §11 70450
B1734 Assor 16 50470
BELTS W
un” _-_-j
1700 120 fiz 2010
11011 B 13 00/10
1702 S0gr 513 50710
1703 gy §14 65010
128"

1704 12090 $13 10410
1705 S0y $13 50/ 10
1706 S0gi 14 60710
1107 Mgr 15 85710

POPULAR MECHANICS » DECEMBER 1986

ORDER TOLL FREE 1-800-441-9870 ;

Send $1.00 for Catalog or $5.00 for Cata
package ($10.00 value) or order directly from this ad by phone or mail,
HOW.TO ORDER: State guaniity, part numbaer, ilem,

chack, m
Minlmum order 52500

oney order, or Vies or M.C. numbar and Exp.
wdd $1.50, $50.00 to §99.99 add $4.50. Over $100.00 add 35.00

MM 1-512-472-5544
AM & PM Central

lus Baest Selling plan

ca, and lotal of ofder. Send

nie. Sh.rﬂ?li?!m o 548,88

&, wod 5% Lax,

Pisase send me: [ Calslog $1.00 [0 Catalog snd Plan Packsge $5.00

Print Mame

Addres

Phone o |

Ciny

Stale

MEISEL HARDWARE SPECIALTIES

Box 258 pP1
Mound. MN 55364




INTRODUCING REAL LEAD.
THE ONLY VALVE LUBRICANT
THAT’S 104+ CALIBER.

f your engine is designed to run on leaded fuel, you're really
biting the bullet.
Because the lead content of regular gas has dropped 91% in
the past year. 97%.
And that’s simply not enough lead to protect the engine in
your car, truck, outboard or inboard boat, fanm or heavy indus-
trial equipment.
NORMAL That's important to know. Because
DU LB without lead lubrication, heavy loads
. / and high rpms can actually destroy
engine exhaust valve seats in as little
as 5,000 miles (50 operating hours
in boats).
And there's nothing to prevent it
So what's the solution? Lead substi-
tutes are just that: substitutes, Lead is
EXHAUST VALVE what your engine was designed to work
RECESSION with. And lead protection is what your

_ engine was meant to have.
b i . There's only one real solution: 104 +

REAL LEAD.

Genuine lead protection. From the
world's No. 1 brand of quality fuel

104 + REAL LEAD adds the
minimum equivalent of .1 gram of genuine tetrasthyl lead to
every gallon of gas. To form a protective coating on exhaust
valves and seats, preventing the metal-to-metal contact that
can cause serious — and expensive —valve damage.

What's more, REAL LEAD lowers exhaust emissions. Inhibits
rust and cormosion. And makes your engine run smoother.

So pump your engine full of

REAL LEAD,
The only valve lubricant that's

104 + caliber.
ORDER DIRECT:
Belt Buckle 1

104 + logo in gleaming solid bronze. i .

For belts up to 2" wide. e, IR
$7.50 each. !
OCTANE BOOST CORP.
Box 271148
Dallas, TX 75227

REAL LEAD & a trademark of the Octans Boost Corporation.
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BENCHTOPDISC AND BELT SANDER

1"- Powerful Workhorse! Due 1o a
manufacturer's overstock, you can
put this rugged Sander to work for
you at a price BELOW dealer cosil

Don't Just Sand, Power Sand!

Use the disc wheel with 6" diameter

adhesive sandpaper. Or, the stan-

dard sanding belt 1o guickly smooth-
sand surfaces, shape curves, re-
maove jagged edges.

#® Convens from Horizontal to
Vertical Sanding Position for
Work Ease.

#® Rugged 1/3-hp. 115V Electric
Moior for up to 1720 rpm.

& Permanently Lubed Ball Beanngs.

® Sturdy Steal and Cast iron Body.

® Feed Table, Miter Gauge and
Sandpaper Included. 11" Hx
19" W x 15" D WL 46 Ibs.
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[0 My check ar money order is enciosed. (Mo dalays in Prone
peocessng orders paid by mu:l% Sign Here
Charnrn wiga® [ MasterCards mnEnprm'

‘Gales culside the 48 conliguous sisles are subjeci io
specas Ccondions. Please call or wrike o inguire.

mmasm

Master Craftsman Toolbox: This TOOL-
BOX will organize, protect your tools and

add a touch of class to any workshop. (Di-
mensions 200" x 9% x 12%") Built with
cherry or walnut wood, styled with brass
corners caps and lock.

This solid wood toolbox will last for genera-
tions and become a family heirloom,

Plans include step- bzﬁstep instructions and
materials list. {PL-1826 $4.95)

Send your name and address with
check or money order C;a}rahie tor
POPULAR MECHAN[

Popular Mechanics, Box 1014, Radlu
City Station, New York, N.Y. 10101

Pegasus-Float above the ground on a 7' diacraft
designed for flving. Built from phvwood, this lawn
FRAMA T i.'nglm: powered hovercratt will run for 3

hours on a gallon of regrular gas. Cruise on air.
Com Im ansand photo illustrated instruction
bookler. (PL-18001-59.95)

Grarden Shed- This superbly designed shelter
provides excellent storage for tools and lawn
equipment, An upstairs loft (without using extra
lumber) addsextra space to the 12x 16 ft. structure,
Plans, instruction and material kst

(1 plan: PL-1278-810.509

(2 plans: PL-1278A-517.50)

Classic Workbench-Build this classic European
workbench for halt the price of the factory version.
Dovetail points give thee drawer super resistance 8o
racking. Chur drawings will show vou how tomake
these poants, In addition vou get J.t"l:mlﬁﬂ plans
instructions and material Tist. (PL-1748-55 '-h]

3' n-u-'\-lrdlr

et ¥

PM's Master Keys to Car Care

Helps you keep your car in top notch shape, 38
areas of Car Care are compiled in 13 individual
folders. Each folder has step-by-step instructions
combined with easy-to-follow llustrations and
diagrams.

Need to replace your coolant hoses. . folder #4 tells
you how to do it. Time to change vour air filter,

check folder #10. Conveniently fits in glove
compartment. (PL-1750-35.9 :I




265 PROTECT YOURSELF FROM THE ELEMENTS
W.L. Gore and Associates’ colorful brochure offers
information on waterproof, windproof, breathable
GORE-TEX® fabric and tips on how to choose the
right garment for you. Free

266 HOBBIES GALORE!

128-page catalog offers radio-confrolled cars and
planes, plastic and wood model kits, slot cars,
rockets, science kits, model trains, air-brush sets,
parts, supplies . . . 6,000 items from Hobby Surplus
Sales. Only $1.00

267 AUTO RESTORATION CATALDG

The Eastwood Company offers over 100 pages of new
tools, books, and restoration ideas. Sections on stitch
welder, spotweld gun, nibblers, rust removal, sand-
blasting, body solder, body and fender tools, pinstrip-
ing and painting, sheetmetal tools. FREE

268 FINE WOODS AND WOODWORKER'S SUPPLIES
Constanting’s 175th Anniversary Catalog offers 116
pages, many in full color, of 150 kinds of veneers,
over 250 sizes of cabinet hardwoods. Also features
inlays, mouldings, brass cabinet hardware, cane,
specialty woodworking tools, wood finishes, plans
and books. 51.00

268 DOLL CRADLE

Watch your litthe girl's eyes lght up when you give har
a4 charming reproduction of an 18th-century doll
cradle for the holidays. With our plans, you build it of
mellow pine and finish it with a durable vamish.
Measures 109" = 221", From POPULAR MECHAN-
IC5. $4.95

270 ENGINES WORK BETTER, LAST LONGER

TUFDIL® is a patented lubricant and friction modifier

comprised of a blend of synthetic and mineral oiis.

Information kit explaing how it may benefit your car

and make it run moare smoathly. Free

27 THE SHREDS ARE THE EVIDENCE

Shred organic matter into nutrient-rich mulch. Color

brochure from Scotchmen Hlustrates uses and re-

iults, Plus specifications and free home trial details,
Tee

272 PARTS THAT PERFORM

New catalog from Edelbrock offers performance-

impraving parts for most early and late model domes-

tic engines. Includes intake manifolds, exhaust sys-

tems, valve train parts, dressy chrome accessories,

and mare. $2.00

Popular Mechanics 12/86
Box 1718, Sandusky, Ohio 44870

Piease see that | recens the fiems checked below

273 MACHINERY MABIC

Deita International offers a 48-page machinery catalog
for building trades and home shops for the do-it-
yourseffer and professional crafisman. A complate
line of saws, drill presses, grinders, joiners, lathes,
shapers and accessories. Free

274 MITCHEN & BATH SPECIALISTS

The National Kitchen & Bath Association offers a
directory of specially qualified kitchen and bath de-
signers who have met the highest standards of
business conduct, professional practices and fair
pricing. Experts in design, planning and installation of
kitchens, and baths. Free

275 THE PRINCIPAL OF HOME OWNERSHIP

Find out how you can cul the total amount of what you
pay for your home in half, Save thousands of doflars
of interest and build strong equity in your home.
Consumer Works provides answers. Free

276 CHIRPING WALLET-SECURE CREDIT

Slip new SecuraCard wallet info your pocket or purse
without replacing credit card and wallet sounds
electronic chirps to let you know your credit card is
missing. Catalog from M.A. Bedol offers this and
other new electronic products. Free

277 KEEPING ENGINES ALIVE AND WELL LUBED
Proper lubrication reduces heat, wear and noise in
automabiles, motorcycles, heavy equipment and ma-
rine machines. Informative brochure about Morey's
Heavy Duty 0il Stabilizer discusses enging and aquip-
ment wear and ways of prevention. $1.00 (Refund-
able with order).

278 SCIENTIFIC HOBBYIST CATALDG

New, B8-page catalog from Edmund Scientific Com-
pany describes the latest telescopes, microscopes,
science project kits, magnets, tools, motars and hard
to find surplus items. Free

279 HI-TECH INSULATING GLASS

PPG's B-page, 4-color brochure illustrates the new
infelligent window and explains how it can save
energy. Designed to retain heat in winter, refiect solar
anergy in summer for year-round enargy conserva-
tion. Free

280 REVVING UP YOUR CAR

Moroso Performance Products Inc., makers of racing
components for two decades, offers a 1,500 product
catalog. Includes spark plug wire, engine sealers and
octane boosters. §3.00

281 ENERGY SAVING TIPS

Leamn about proper insulation and ventilation. They go
hand-in-hand. Send for a brochure from CertainTeed
Corporation. Free

282 SEAL MASONRY SURFACES
DRYLOK Ready Mixed Masonry Waterproofer can
help you solve the problem of wet masonry. 14-page
brochure illustrates how product works. how fo
prepare surface and how to apply DRYLOK. From
United Gllsonite Laboratories. Free

283 CALLIOPE

Bring back those nostalgic circus sounds with a mini
calliope you build from our plans. When you press the
keys, air from internal blowers rushes through pipes
to produce music that sounds like flutes and whisties.
The perfect gift for your child or budding family
musician. From POPULAR MECHANICS. 84.95

284 HERE'S HOW

Leam about builders who represent the Home Owners

Warranty Corp. They can offer you a 10 year warranty,

insurance plan on your new home at no cost. Offers

two booklets: ‘The Home Buyers Guide to HOW"' and

;Pm’!uul Your Invastment: Home Maintenance Tips,”
TeR

285 DON'T OVERLOOK THE DETAILS

Detailers’ manual offers step-by-step approach to
cheaning your car down to the smaillest detail, Includes
listing and wuses for complele ling of cleaning prod-
ucts. From protective Coatings Systems. 50¢

286 AUTO INSURANCE

Colonial Penn Insurance offers information about
Automotive insurance. Insurance rates can vary by as
much as 50 percent from company to company. Find
out why. Free

287 CONOUER THE COLD

Enjoy cold months to the fullest with the L.L. Bean
1987 winter catalop. Featuras practical & functional
apparel, footwear and winter sports equipment for
men & women who enjoy the outdoors. Fres

This Coupon Explres Feb. 28, 1987

[ 265 [ 269 84.95 [] 213 [ 217 s1.00 [ 281 [] 285 50¢ Total money for priced items §
] 266 $1.00 ] 270 [ 274 (] 218 [] 282 ] 286
[ 267 Oomn [ 215 [ 279 [] 283.54.95 [] 287 Service Charge § .50
[] 268 $1.00 [ 272 $2.00 [ 276 [] 280 $3.00 [ 284 Vol iy sskoend 8
Total items requested
Hame (Please Print)
Address
Town Staks Tip Code
(Piease send cash. check or money onder made owl 1o POPULAR MECHARICS, No stamps, pleass)
Motle: Popular Mechanics your reguests for the above information and forwards these inquiries to the organization making the offer. Each company malls

Processes
the material directly. Your order will be on its way to you within 80 days.
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Clamp-on dolly

A dolly consisting of a clamp-and-wheel
assemnbly helps transport materials for
shop use. However, you won't find this
dolly at the hardware store or a home
improvement center. It's a boat dolly
that clamps to the boat’s transom and
enables the user to move a heavy car-
topper single-handedly. The dolly is

A boat dolly makes moving large and heavy
sheet stock easy. Just clamp it to the sheets,
slide It out and wheel away.

sold at local marinas or in boater's
catalogs.

The shop enthusiast or builder who
works alone can use a boat dolly to
move any number of heavy furnishings
and lumber, even over rough ground,
on its all-terrain wheels.

The boat dolly's preatest value is for
transporting sheet stock. A single
sheet of 1%-in. plywood flooring weighs
120 pounds and is unwieldy to carry.
The jaws of the boat dolly let you move
two sheets of ¥i-in.-thick plywood with

paneling. —Kenn Oberrechi
Bag rack

A towel rack mounted 6 to 8 in. above
the floor, a shelf or work surface in the
kitehen or pantry will keep brown pa-
per bags in order and within easy
reach. Use a towel rack with an opening
about 12 in. long. Just fold the paper
bags and stuff them behind the rack.
—Walter E. Burion

Ungluing wood

You can unglue a small wood project by
placing it in an oven and heating the
glue. Heat the oven to about 350°F.
After the glue is heated, you will be
able to disassemble the parts, reposi-
tion them and clamp them correctly.

POPULAR MECHANICS ® DECEMBER 1985

ease—or up to eight sheets of Vi-in

—Ted Anderson |

PORTABLE GENERATORS

& TOOL STORAGE CABINETS
AT WHOLESALE PRICES

9 DRAWER CHEST
+ WINE DRAWER LARGEST CAPACITY e |

= EXCLUSIVE GRAWER LOCKING STSTEM |
= WELDED HESYY DUTY CHEST HANDLES | 4 h
* CONTIRUOUS PIAND HINGED LID
+ SAFETY LOCK AAMS

RETAIL 230500

only s 149‘“

4 DRAWER STAND
e

(Hl- TECH ?
SALES, LTD.

STATE OF THE ART PRODUCTS
1000 WATT CAMPING GENERATOR

= EXTAA BULK STORAGE COMPARTMENT
= PATEMTED LOCKING ARAANGEMENT

* OUBLE WALLED CONSTRUCTION

* BALL BEARNG CASTERS WBRAKES

RETAIL *41g00

e
e onty $19900 < EEY
S | s oniiing RETAIL 57289

CHEST & STAND

uﬁly 5399"'" COMBINATION only 5290“

STANDARD FEATURES
ON BOTH GENERATORS

& Power for Furfisce, Eur!q:ﬁ.lm.pl..ﬁppll-ml.'fn-ull..
Powsr Fallures, sic. - (To Rated Walis)

STANDARD FEATURES
ON BOTH CABINETS

= Designed for the Professional = Full Length Finger

* Hatiorwide Service—1 yr. Limited Wanmanty * Heavy Gauge Quality Steel Tip Drewar Pulls

= 4 Cycle Briggs & Sirwtion Engine = Weided Unibody * HiTech Enginesring

* AC and DC Circult Breakers - T Construction & Design

» Fineat Cualtty, Factory Hew— [PP2GS85TRaTTON] | o sl rogt Red Baked v Faclory New—
Mads |m LLS.A . Enamel Finish Made in LLS.A.

TOLL FREE 1-800-334-5359 » IN ILLINOIS (312) 451-7550 CALL 24 HOURS—7 DAYS

VISA « MASTERCARD » AMERICAN EXPRESS « SHIPPED FREIGHT COLLECT ILL RESIDENTS ADD 7% SALES TAX

NEW!
Precision
Electronic
Measuring

System.

neorparating the lotest
scientific udE'unl:es in A
lightsensing and micro- Sot senle wmd trodk rowts on o mop or & dimsnsien on o
1507 bech :
ACCLU-MEASURE™ wil m*m.‘&‘.?.&“‘ B e
in which u‘hn';“‘ Before the ero of the inte
in maps o the era @ inte-
harts are used and groph u Progrom oll map sanles and . iy, length and dis-
and Yechnical &::hg:fre‘ their sumerical squivalemts {500 L L T e
produced. fo.9. 18 em=E0kmortaink 00 nnciors bulky rulens,
Now, millions of outdoor = S miles), to ouwrately mee- oo der. driven
enthusiosts — backpackers, ﬂﬂ‘“ -lﬁq - rrlup measurers, Arion
vocotioners — m%hﬁ = Msasure gtraight or curvad pnrlnrmnl-lm:urin and
T'F:!'dmian ond norrow poth,  Enes—in metric or stendard converting functions pre-
con moke importont rowteand  gmity —with acwerecy of cision, plus offering you o
time calculations, simply and +0.07 lnch. unigue com nh:;lmhlrl'j
rately. i
“u!;uﬂhfwfnﬂmuhlnm u Compute of n-d.F::rmuﬂnih pon
e TN eyt TS
= n man-
S odorgon, | B s el 3
pensive scientific instruments,  Kilometers - nautical miles). ;o0 e warranty.
To order your ACCU-MEASURE™

CALL TOLL FREE 800-872-8787, ext. 190

meary order for just $49.50 (odd &%

.o Lep OO

or gend o chick or
uh-ru.illhm hlll
handilag charges! Floass

ARG
1L 9 L 4 ]
1850 UNICI ST, DEPT €., 5AN FRANCISCO, CA 94123
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AT&T PHONE
ANSWERING

SYSTEM

» Factory New!
# Faciory Perfect!

= 2-Button Emergency Dialing!
® HAemote Access Without Clumsy
Remaote Beeper!

ATAT Ball Amarican developad this product to provicge
ils cuslomens with the ullimale cal answering and
control sysiam, Bul “Ma Bell’ was forced 10 Break-up
operations. As @ resull, you can get this first class
peoduct hor & price FAR BELDW ER COSET!

Hothing Short Of A Professional Answaring
Service|

“fouu'd harve to pay hundreds & manth 10 have & senvics
answe phong and keeg messages as rekably
ard ssionally as thes unil doas!
Storea Up To 50 important Phone Numbaers|
Simply dial the name of the pemon you need o call
and thig ystern dials thair number instantty?
Ensy Access Remotel
Al you do is dial your secunty code on any Towch Tons
phone and you reiriess your Mo nesd lor
mﬂm remabe wnits. Plis the sophistcased

o Zed voice repors e time and cabe of each
cal

Emargency Diabar|

Program in numbers lor police, fire, ambutanca, aic
Thisn, with B touch of & bution, & pre-reconrded Teip”
numll Bulomatically cafled-in o Bhe appropriale

FERCLI0 BpONCY
Check Oul These Other Fine Featues:  MFG. LIST

& Last Number Redial
* Easy-To-Program

FOR FASTER SERVICE
CALL TOLL FREE

== 568
1-800-328-5727
= =

* Call Forward
Announcement

L ]

# Long Distance Hold

& And Much More! el ey
MH!HH IHTIIIII!TIOH!.I., IIH:.

T4 Brooshyn Boulevaed, Minnoapods, MW 55443

l Conporain Cifces - (B12) SE0-5415
Send ____ [qeanhty] AT & T Phons Sysiem|s) at $58 sa
l (84 shappinghandsng) i MM aod G saes lax
NAME
l ADDRESS
CITY, STATE, ZIP
. [ CheckM.Q. [1VISA L[] MasierCard
I CARD MO
EXPIRATION DATE
I SIGMATURE

Orgar ltam Mo, B-144-100065
I R B N O O = .
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WOODWORKER’S
CATALOG

There are over 3,000
maoney saving reasons [ 1"
why woodworkers rely ] |

on Constantine.

1:' ] ! " i,
Lfri._%cmmg? .”"-'Et,

3,000 wondwoir ilems -0 help you El. J'-v'%Irl-* -Repsai

Refnish! Ower 200 different woods .. 150 vensers. . 500
plans . cabwnet hardware 96 How-To Books 113
camving fools and chisels .. 76 inlay designs. . and jots

e for Qne
ieang home!

116 Page Catalog—Only $1.00

CONSTANTINE ct 1812

Stap. Right-Frice Shoppng without

20510 Eastchester Road, Bronx, NY 10461

BASEMENT T

FLUSHES UP o Sewer or
Na Digging Up Floors
Anywhere

Install It Yourself -
Wrile McPhersen, Inc., Depl. 16
Box 15133 Tampa, Florida

Ya Lb, ]
ﬁg‘ can waterless ﬁ
HANDCLEANER
To: Natlonal Products Survey
1702 W. Camalback Rd.
Phoenix, AZ B5015
Enclose $2.00 Postage & Handling

“MIRACLE
PUTTY"

Rttt (50 misd ani-a o
Shu pogen| |m|:mﬁ

e PRSey Bed HYSN L
IIIHI TR T e

1o by aroiher Clnby ety

$$ CUT ELECTRIC BILL $$
30-50%
For blue print send $10,
to: WATTCHANGER CO.
1916 Doris Dr.
Benton, AR 72015

. INCLUDES ALL OF THESE PIECES

Pt L.__t
ts—-—d '—'_—'Il_.—-g_-_._p-...l

e

KEVER Buy

OFESATE BY HAND Of By rOnER

L ::3'-' i -n-::"‘"
5~ B\ =
B i

TOOLTECH
30-Piece
Screwdriver
Bit Set

Virtually every bit
you'll ever need!

L__u:__,..."il

lI'.l.l-

ARJTHER F?F..ilu_ll AG 1.I‘l
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Picture frame repair

Repair decorative picture frames, as
well as other intricate wood moldings,
pottery and ceramic ware, with a mod-
eling material that can be baked hard in
a kitchen oven. The material is sold
under the name Sculpey or Polyform—
the same product, but with different
packaging. Soften the material by
kneading, then mold it like modeling
clay using simple tools or kitchen uten-
sils. Bake it at 325° for about 20 minutes
until hard. Its maker claims it’s nontox-
ic and won't shrink or crack in baking.
It can be sanded, drilled or carved after
hardening. The hardened repair patch
is glued in place, then painted to mateh
the surrounding surface. Sculpey and
Polyform are sold at art and hobby
supply stores in 2- and 8-pound boxes
for about $6 and $22 respectively. For
more information, write Polyform
Products Co., 9420 West Byron St.,
Shiller Park, IL 60176. —Doug Eisman

& Moid [right] is shaped from undamaged
area, then baked. Patch (left) Is pressed
Into mold, removed, trimmed and baked.

Xy

3 After patch has been baked and glued
in place, the frame s spray-palnted.

FURNITURE
AND CRAFTS

Barn/Garden Shed Our well-designed vard
building provides handsome storage for
yard tools, hand tools, power equipment,

ardening supplies and a gardening center
or the H’E('lli.‘ amily. It also has an upstairs
loft! Dim.: 12 x 16 ft, Plans, instruction man-
ual & material list. (1 plan: PL-1278-5$10.50)
(2 plans: PL-1278A—%17.50)

For MNostalgia Buffs: A Roll Top Desk You
Can Build Back in the era of the trolley car
and Model-T, the roll top desk was popular
in both home and office. Today it's a cher-
ished antique. Build one vourself in fine
cherry and you can own and take great pride
in this charming heirdoom. You build it as
bwo separate units, a base and a roll top,
Plans and material list are included.
(PL-1736—%5.95)

Send your name and address with
check or money order payable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014 Radio
City Station, New York, N.Y. 10101

POPULAR MECHANICS » DECEMBER 1986
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Authorized Liguidaior

SHARP* CANISTER
VACUUM CLEANER
@ Compact Canister with Beater

® Powerful, Quiet 800 Watt Motor.
# Built-In Muffler Cuts Noise.

Discontinued model is LOW liquidation
| priced! The rotating turbine beater bar
brush (113" 'W) powers dirt out of carpats
and from bare fioors. No bags to buy
because it has a reusable dust cariridge!
Alarm sounds when cartridge s full. Altach-
ments Include: B-ft flexible suction hosa
with on/off control and elbow extension for
adge/corner cleaning, cravice tool, round
brush, and upholstery nozzie. Retractable
17-f. cord. Easy-roll wheels and from
caster. Sizec 8" Hx 18%" Wx 108" D. UL
listed. Model EC-T310. One-Year Limited
Factory Warranty on Parts and Labor.

........... $199.95

e 580

Priced At
Hem H-1842-7055-583 Ship, handling: $7.00 ea.

Credd cand customers Can grdeér by phone,

34 hours a day w _"Tzl
-] La’--—"

T days @ waek

Toll-Free: 1-800-328-0609
Sales oulside the 48 conbiguous slales are subject la
wpecial conditions. Please call or write bo inguine
. N S S . S . N E——

SEND TO: em H-1842
C.0.M.B. Direct Marketing Corp.
1405 Xenlum Lane N/Minneapois, MN 55447-4404 I

Send___Wi hem H-1842-T055-503 a1 589 aach
plus $7 sach ige ghipping, handling. (Minnesota nesdants

add E% males ax Soery, no GO0, orders)
O My check or maney order i enclossd (No delays in
POCEASING oo paild by chsck ]
Charge: OViSA® O bagierCand, O American Exprass®
Acct Mo Exp.
PLEASE PRINT CLEARLY
biama
Address
Ciry
Stabe ap
Fhang 1 |
Sgn Hem I
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CLASSIFIED

ADVERTISEMENTS

Sophle Gronowicz, Classifled Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $7.00 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centersd Headlines in All Bold-Face Letters—$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is FEBRUARY. The closing is DECEMBER Sth.
Send remittance payable and order to Popular Mechanics, Classified Deparument, 224 West 57th Swreet, New York, New York 10018,
Please indicate Heading under which ad is 1o appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses,

Advertisers using P.0. Box number must furmish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

UBLISHER'S MART
OOKS & PUBLICATIONS

1 Easy Businesses designed for you with ftle or no
capital, Details Surfside Enlerprises, Box 2176PMW,
Acwarth, GA 30101

=T

3

PUBLISH your book! Join our successhul authars All
subjects invited. Publicity, adverlising. beautitul bools,
Send for factfifled bookiol and Fee manuscripl report
Carlton Press, Depl. PM, 11 Wesi 32 Streed, New Yark 10001

TOP SECRET The Story of the invasion of Japan The
beggast invasion of all times. Who would have gone. What it
would cost. From recantly declassified documents. Devas-
taling roading Keepsake booklet S500. Ranger
Publications, P.O. Box 1355, Depl. PM, Omaha. NE 68101

WRITERS, PHOTOGRAPHERS, ARTISTS—Make Monay
in greeting cards. Send two 32¢ stamps: Greetings], Bow
521PM, Cleveland, Ohio 44107

GANAGOBIE 03-05, tha Amazing Homebusht Aircradt. On
dasplay EAA Musaum, New detailed sel of 24 plans. Designed
1o mesed N AS A D, requinerments. infermation Brochuwne with
Frea Color Book on New Zealand: $15.00 including asr madl.
Wirite 10: ARDC. of Mew Zealand PO, Box 4123
Palmerston Morth, New Zaaland

BAVE__ Money . buying overseas. Free detats. Info. Desk
Publications. Box 5241, Huntington Beach, CA #2615-5241

UMIGUE SECRET! HOUSEPLANTS anyons can grow! Mo
more brown thumb. Virlually cost AND care free. S0 Easy!
Booklet $1000. J. Rachils Enerprises, 4111 Narcross
Rioad, Hixson, TH 37343

THOUSANDS ARE MAKING BIG PROFITS WITH “PEN-
WY STOCKS. YOU CAN TOO. Our Facl-Filled Publication
Teaches You EVERYTHIMG Mecessary! Experience HOT
Mesded. Comgdete, Authoritative. $6.00. WASHINGTOMN
FIMANCIAL PUBLICATIONS, P.0. Box 950, Alexandria. VA
27313,

YOU can prepars for coming WORLDWIDE CREDIT cod-
lapse!l Frea. Wirile: GENESIS, P.O. Box X3P, Kaarmaysgvilla,
Wisst Virginia 25430

SPEAKER BULDER. The World's Only Magarine For
Peaple Wha Love Building ANl Kinds Of Loudspaakers From
Bookshell Kie To Electrostatics To Homs. A Rich Mix Of
How To Do It And Theory. 25 For Two Years 8 lssues, 515
For One Yaar. Speaker Bullger, Box 404 Dept P12,
Paterborough, NH 03458,

WORLDWIDE ENGLISH MAGADIMESMEWSPAPERS.
Bampler: 452 58 FREE BROCHURE. Multinewspapers, Baox
DEBE, Dana Point. California 92629,

CATALOGS

BOOMERANGS—INCREDIBLE RETURNS! Unique Spon

Today's Exciting Hobby! FREE 10th Anniversary Catalog
World's Basl! Boomaranghan, 1606-1 M. Third, Monroe. LA
Ti201-4222

HARDWOOD SWINGS, HAMMOCKS, CHAIRS Catalog
52,00, Arlena's, Box T804, Puyatiup, WA 88373

APPLIANCE PARTS Save Up To 50%, Free Catalog GE,
Huotpaint, Whirpool, Kenmone. Berube Appliance Pars, 506
Main Street, Van Buren, ME 04785

DISCOUNT TOOL CATALDG $1.00. Rafundabls Wih
Purchase Crown Toals, inc., PO Box 358, Piscataway, N.J
Dassd.

GIFT CATALDG With Over 80 Personalized Items Free. E.
Harris - Son, Dept 3, 13003 Clarion Ad.. Fi. Washingion, MD.
20744,

FREE 72 page Full Codor Seed and Nursery Catalog. Jung,
Dept. 110, Randolph, W1 5357

HUNTEREX, BOX 12022, WINSTON-SALEM, NC 27117

IDEAL GIFT - PERSONALIZED PLAYING CARDS - 2 Decks
= $16.95 Postpasd - Frem Sample - Kien, 438 Albemarie,
Cadarhurst, Mew York 11516

CLASSIC 1810 BASEBALL CARD Genuine Tusn-D4-Cern-
tury Tobaceo lssue. Mounied in Protective Plastic Holdes.
Basebatl History Incieded. Greal Christmas Giftl $1395
Posipald. Satisfaction Guarantesd! 2 Weeks Delivery
Kalathakis, 41 N. Bargen Place, Freepori, New York 11520

GENERATOR FLASHUGHT Generate electricity by
squeazng. MO BATTERY NEEDED| Sturdy. Great gift? $6.90
Send check to. GAUGHAM QUALITY CO. 58156 Roslyn
Aoad, Durham, N.C. 27712

HAND MADE CIGARS Finesl imponed Gift. Eurocariba,
P.0. Box 55-8746, Miami. FL 33255

METINCTIVE HOLIDAY GIFT CATALOG FREE: Afkinson
Enerprises, 1024 West Mulberry, Fi. Colling, Colorado BOSI

FACTS! INSIGHTS! MONEY! SUCCESS! Muddle Amari-
cans answaer o Tax Aeform and Financial Freedom. Free
tndormation. Bayou Press, Box 1086-1, Angleton, TX T7515

GIFT Catalog. Send $1 relundable off first purchase
Adjustable clipon Lamp $17.20 inc. tax & handling
Camercn's Gifs, 19010 Ashwood, 154A. Greensboro, NG
27408,

PORTER'S FREE PHOTOMDED CATALOG
BEST IN THE INDUSTRY
OVER 4,000 products - Brand names, many unique and
unusual hems, discounl prices and Fasi service. For your
Free copy wrile: Porler's Camera Store, Inc.. Box 628, Dept.
Pi, Codar Falls, lowa 50613 o phone: 1-800-853-2001.

HEATING AND COOLING, EQUIPMENT AND PARTS, ALL
MAKES, FREE CATALDG. PO, Box 883, Arlington Helghts,
L. 80006

THOUSANDS HAVE-YOU COWULD TOD! PURCHASE
GOOD COUNTHRY LAMND. For Informative Booklel Encloss
£295 to: AL Publishing Co., 5688 Orchard L. Ad,, Suite
265, W. Bipomfield, Mich. 48033

HOW To Find And Purchase Good Country Land! Book-
st £3.00. Lonesome Pine Publishing, P.O. Box 520,
Cosbum. VA 24230

PROBLEMS. Cretit Booklet $5.00. N. Walker, Bos 247189,
5i. Louis, MO 3120

REW BODK How to get information required for Success.
Friee datids. Hubbard, 245 East B0Mh Siresl, New Yark, NY
10021

POPULAR MECHANICS “PLANS AND IDEAS" CATA-
LOG #1700 — Hundreds of kdeas on workshop projects,
jplana for shop tools, siorage houses, boats, fumilure, loys —
just aboul everything! Send $1.50 1o. POPULAR
MECHAMICS P.O, BOX 1014, RADIO CITY 5TA., NEW
YORK, Y. 10101

140  POPULAR MECHANICS

LEATHERCRAFT CATALOG. 100 pages. Largest selec-
tion avaslable of genuine lsathors, tools, kits, books, sup-
pibes. Uiphotstery, ulilily laathers, garment lsathers, susdes,
exchics. Befl, wallel, moccasin kits and more! Send §1.00
psig'hdig to: Tandy Leather Company, P.0. Box 2834, Depl
PM12BEC, Forl Worth, TX TE113.

DOLLHOUSES, Plans, Furnishings. 70 color pages - §2.00
refundable. Jacqualine's, P.O Box 23464, Dakland. CA
B2 3-0a64

BRAND name Audic and Video tape. Catalog 32 00. Car-
Tech, Box 55297, Tranton, b 08638

GADGETS and GIIMOS, order your catalog loday! Send
£1.00 1o: Hi-Tech Electronics, P.O. Box 1858, Hialeah, FL
o

TIRE Re-lners, lire repair supplies Warehouse direct,
Free catalog. GEMPLER'S, Box 58P, Mannoa, W1 53568, 608-
e

BUY KNIVES, CUTLERY ITEMS ai wholesale, Save up o
B0f%. Huge Seleciion, Satisfaction Guaranteed, Fast Servica.
Catadog 5200 First Class Smoky Mountain Knile Works,
Box T14PM, Sevierville, TH JTEE2.

CALIFORMIA JUMBO PISTACHIDS 5 Ib bag Ready foe
immediate shipment. Only 52500 includes shipping snmy-
whars Continental USA! Carolina Coffes -« Tea, Box 248,
Boone, NC 28607, 704-207-4658 MC-Visa

PUT an addresa book in your wallat! Plastic. wallet-siced
ard with About 15 of your mos! imporiant addresses, phone
numbars and birthdays. Greal gitt for relstbves! Send
stamped envelope for details and order form o
TiT Seventeenth Street, Denver, GO BOZ0Z. No oblsgation|

HOLIDAY SHOPPERS - Save 15%| Personakmed Gilts
Galoms! Free Catalog!! Meadow Creek, 209 Bailing Springs.
Easl Ruthariord, M 07073

CAMPERS HANDY HAND SMACK AND BEVERAGE TA-

126T2P, NOATH KANSAS CITY, MISSOUR 84118

KODAK FILM 25¢ Bookel of 12 fikm cenificates only
§300. Discoun! Pnoto Club, 1683 Forl Union Biwd, Salt
Lake, UT B4121

YOUR PERSOMAL CALENDAR. Any pholo of negative
reproduced on an Bx10 calendar. Only $15.85 aach. Phole
raturned. Send check bo: Lindi Products. 1940 Gamet, Sutle
100, San Diego, CA 52109, Add $2.00 for postage and
handling,

SAVE - GIFT CATALOG for all occasions Send §1.00 o
SEASOMAL GIFTS, P.D. Box 328, Denver, Colordo 80201

UNUSUAL Bems Catalog Fres. Turpler, BOS Sunsst Bhed.,
Los Angeles. California B0048



AUTOMOBILES

AVIATION, HANG GLIDING

15 IT True You Gan Bury Jeaps for $44 through the U5
government? Get tha facis today! Call 1-312-742-1142 Ext
Ti3a

BURLD The Worlds Most Inexpensive Two Place Helicop-
ter, Powared By Marda Rotary Engine, intopack $10.00
Cobra Helicoplars, Box 386, Danville, indiana 48122

LEFETIME guaranise-improve periormance, gas milsage-
extend angine life. honestly no gimmicks-send £1.00 for
ina. refundsble with purchass. Car Tech Diatributors, Box
ATBPM, MeAfee, NL). 07428

30 BELOW AND CAR WONT START? This Method
Works! Fasl, Easy, Guaranteed $2.00. BCD, Box 14722,
Milwaukee, Wisconsin 53214

ENGINE OVERHAUL KITS: WHOLESALE Catalog 3200
ESG. Dept PM. Box 13053, Lansing. M| 48001, 517-322-0963

$5.00 Possible from each used Spark-Flug. How? Send
£5.00. SASE: Xenophontos. 41 Lancelol Lane, Mt Laurel.
N.J. 08054

HIGH MILEAGE VAPDR CARBURETOR, Tripln's wsund
MPG. How 10 build your own. Parts kit available. Wrike: HBA,
RIPM, Bowling Grean, MO 63334

DESIGN-Buikd Airplanes, Hang Gliders. Simplified
publications brochure 25¢. MeCoy Aircratt, Suita 243, Box J,
Manhalisan Beach, CA 90266

HIGH FLYING HOT-AIR BALLOOM. Bulld In Minubes!
Plars 85 Kit'Plans §12. Kendah Company, 15035 N. 73rd
Sireet. Scottsdale. AT BS2ES0

SPACE & ASTRONAUTS

FREE Spaca Shullle Calalog. patches, cRlendars, T-5hirs,
caps. AMLA Emprprises, PO, Box 2181, Marritt tsland, FL
AzaE2

MASA emblems, oy gits, collsctibles. Catalog $1.25
Refundable. Collectar Trands, Bax 361, Dayten, Ohla 45400

MCREASE mileage, increase powes feduce repairs.
Guaranieed. Free oetasls whibe: R-Hill, 426 East 600 North,
Provo, LMah BaG0N,

HOW To Buy A Used Car and not Get Stuck 5299
US0.0. Box 2414 Bellerose, NY 11428

AUTO SUPPLIES & EQUIPMENT

MICRON Ring Valve Job Guarantesd Whike Driving $14.85,
Two §25.00 Postpald. HARVECO, 1492 West Alamada Avenue,
Denwer, Colorado BOZZ3

TURBD MINI VAC. Vacuum plugs inlo cigareite lighter.
Poswariul. Towgh PYC. 12%4° long. 9 L cord. For car, boat oF
camper. Satistaction guaranieed. Only 51285 onder now'
Swens. 1326F, Idylberry Rd., San Rafasl, CA 54503

ALTERNATOR Gentralar Rabuilding Book. Price:
Hedelund Enginessing, Box 26024, Las Vegas, NV BI125,

PARTS: Army Jeap and truck pars. Spam Pars &
Equipment Co., PO, Box 751, Lexington, Kenbucky £05A7-
orst

AUTOMOTIVE air conditioning parts discownt prices:

Catalog £22.00, Ao Air Supply. 832 W. Court, Seguin, Texis
TA155,

MOTALOY ring vatve job while driving Guaranbesd.
1000, beo 51800 Postpaid Andris, Box 34081, San
Francisco, CA 54134 Dapt. &

TUNE YOUR Own CAR AL Home Using Our NEW VIDEQ
CASSETTES, Mo Experiance Needed, Detailed Procadures
Explained By Factory Trained Mechanics INDIVIDUAL
Tapas For Most Foreign And Domestc Cars MONEY BACK
Guaranieg §39.95-549.95, 1-800-423-4551 gutension SO0,

NTRODUGING The Newmati: Engine Analyser . Quickly
checks several diflerent engeng Runctions, asds n repesr of
most valve Irain components withou! remowing cylinder
heads. PATENTED, GUARANTEED. Free information, send
SASE, A LC. inuesiries, 19837 W. 12 Mile #2375, Southfeld,
Il 4BOTE.

MAP MEASURER. A must tor planining joumanys! Just roll
tip along map rowe. Measures mileskm. Adjusts for any
map. Send §3 Downhaven, Inc, #4823 P.O Box 21624,
Toempa, FL 33622 Money Back Guiranbse.

REDUCE Rpar End Collisions With Third Brake Light!
15548 Bank Cards Welcoma! GEMN Enterprises, 507 Wiesl
Dwvis, Box 433M, Hatch, N 87537

HOVERCRAFT Plans All Sizes, Catalog 51
Howercralt, Box 281, Cordova, llinois 61242

00. Univarsal

AERO-CAR Amazing Hovercraft buill easily wilh erdinany
Iools. Lawnesowes enging power. Carries one man plus
Heweers, Mies lorwand, Dackward. Ssoeways over [andisnc-
renlar. Complele coratruchion plans and brochure, $10.95
Aprg-Projacts, Box 5118PM. Chinlon, New Jersey Q6809

HOVERCRAFT plans, 7 to 80 horsepower, Informaticn,
£200. Seviec, Box B46M, Monroa, WA 58272

PROPELLERE

THOGMA SoltwareHardware bargiing. Hasd bo fend (bere
Huge selection. Fast Senvice. Free Catalog. Dynamic, Box
60, Hicksvile, M.Y. 11801

SOFTWARE, |8M compatible, ess than $4 .00 disc. Frese
Catalog. PSCa. Box 105744, Caplitola, Ca 55010,

CBAAPPLE programs cheap! Write: Softwaire Shack, Box
1X3PM, Fresno, CA 53107

COMPUTER CAREERS-Top compuier axeculive shanes
socrms for turning hobby into caneer, Eam big8s. InfoSve,
Box 4588, Wichita, KS 67204

PGM PROJECTS. Learn BASIC programming al home.
Easy. Fun. Free Defails. Box 847, Broadway, VA 22815

CALCULATORS

FREE CALCULATOA cis Bax 3776, Vancouver, BC, VB
371, Send 81 postage and handing.

STEREQ, CASSETTE TAPES, ETC.

SANYO component system 100-watts amphfiar. 5 band
oqualizer, AMFM starec digital turmer 12 station pre-set,
dual cassetie deck with dofy and Hi-speed dubbing, furnta-
ble 3-way speakers, glass rock $549.90 Free Poslage:
sended 1o, C.A. Lewis, P.0. Box 385, N. Myrte Baach, South
Carolina, 28597

SPEAKER kits, components. Sawe 75%. Catalog 52,00
refundabtile, AUDK) CONCEPTS, 16831 Caledonia, LaCrosse,
Wi S54802. (808} TE1-2110

TV & VIDEO EQUIPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES BTATION
AUTHORZATION.

PROPELLERSE for howercrall, ulbralights, homebust
wind generators. Asrolec, RL 1, Box 1025, Cuinlan, 'I'K
TEATE. Z14-447-2000

WIDEDQ MOWVIES. Tremendous sslection! Glani catabeg
$3.00. Towsr, Dunkirk, MD 207540213

HOVERCRAFT PLANS & PUBLICATIONS Catalcg, $1.00.
Lansing Aerc-Maring, P.0. Box 27855, Lansing, Michigan
4BI00

RADAR DETECTORS-VCRs WHOLESALE. AN brands
{No EscortPassport), FREE Delvery. NO TAX. We'ra Video
Specialists, check our pricos| 1-800-344.7123

VW HOVERCRAFT Informaten §10, Plans 525, Neoleric,
Box 2438, Melbaourne, Australia, 3001

ADNVANCED "“Ulralight Howercrafl™ unagise controds, ssm-
phe operabion, quiel, versalile and safe. Infopack $6.00.
Write: ULH, P.C. Box 478, Garlelon Placa, Ontario. Canada
K7C 3Ps

CEBS, RADIO & HAM EQUIPMENT

CABLE TV CONVERTERS. Scientific Atantic, Jerraid,
Ok, Zonith, Hamdin, Many gthers Visa & MC Accepted, Toll
Free 1-B00-425-TE23. BAB Inc, 10517 Uplan Circle,
Bloomington, MM 55431

SATELLITE TV SYSTEMSE. Mama brand sysioms and
components ol decount prices. install yoursel and save!
Fres informiation, Satelite Discount Merchandisers, 2600 T-
Anchor Blad, Amariho, TX 79104, Orders 1-800-237-
B050. Texas B05-372-1401.

POLICE Scanners, Bearcal, Regency. HPR, Box 19224,
Derver, GO BOZ19.

CB MODIFICATIONS! Frequancies. sliders, FM, ampéfers,
rooks, kits, repairs, hagh-performance accessones. Catalog
£2 CBCI, Box J1500M, Phoenix, AT 85048

CB MODIFICATIONS! LUear Planbook, Kis $1.00
ralundable APS. POB 263, Newport. A 02840, 401-846-5627

FOREMGM, CLASSIC, INDEFENDENT FILMS on video
Catalogs. $1.00. Facets, 1517 West Fullerton, Chicago, IL
BOE14,

SCOUNT Satalishe TY—miormation SASE. Dept. Vi, Box
33401, San Antgnép, TX TEEI

SCRAMBLIN NEWS - Newsletier: 6 months trial subscaip-
tion - §9.00. Send check along with your nama and acdress
fo: SNM, P.0. Box 5, Millidgevilla, GA 365162

CAMPERS & TRAILERS—KITS, PLANS

BUGGEDT  WIRETAPPED? Find oul fnst,
Countermansens equipment catalog $1. Capr Elclnonics,
Route 1P, Canon, GA 30520,

ANTHIUE radic hobbyists—20 page catakog. tubes, pars
and litarature for radso restoration, $2 00, Antique Electronic
Supply, 888 W, First St Tempe, AZ B5281.

FREE Elecironic Discount Fiyer, Major Mama Brands
Henry's, 100 North Fourih, Newpart, PA 17074-1108

TUFDIL S8.76 Per B oz. 38000 per galon. Living
Initistives, P.D. Box 233, Guildariand, New York 12084

HEW Ai Lasi, bnpartant information To Help Save O Even
Prevenl Ring Valve Job. Money Beck Guarantes Fush £3.58
Midwesl, 11631AJG Long Sirest, Bowling Green, Chio
A3a03

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, Aly's. Kits, Parts, Engines. Lowest
Prices.  Largest Sedection. 72 Page Catalog $3.00
RAefundable. Kart Werld, Dapt ©. 1488 Mentor Ava.,
Painesviile, Ohic 48077

MIGHT VISION SCOPEE. Reconddionsd Military units.
Both Starlight (Patsve) and nfrared [Active). Catslogs
£4.00. STANO Companenis. P.0. Box 6274, San Bemardino,
G 92402, [T14) BEI-2728

ELECTRONICS FOR SECURITY, COUNTERSURVEIL-
LAMCE AMD PERSOMAL PROTECTION. CATALOG £1.
HUNTEREX, BOX 12522, WINSTON-SALEM, NC 2T11T

ASSEMBLE Elcironic parts. We supply componants and
instruclions. Mo experience, no Sellng gueranbesd pay-
mant. Wrile: SauthTech Etecironcs, Box 28217P, Kenneth
City, FL 337089

BUMNIEHKE Kits-$49.00, Go-Karts, Frames, Engines, Whisels,
Clutches, Tires, including AMF and Universal Boped Paris.
More Pars-Peducsd Prices. 1986 Wholesale Catalog-52.00.
GoeKarts & Kits, P.O. Box 548, Closter, MJ OTE24-0548

GO-KARTE factory demct, from $32.95 1o 523096 com-
plete catalog $1.00. Sehmisder, PO, Box 142, Spetngiown,
P 18081

FREE Programs!! IBMpc sihppbes Commodonea TISB-4A/
AdamdTRSM)'s. EFRAEZRA. Box SIZZMDE, San Dego,
82105,

GETTING STAATED WITH PERSOMAL COMPUTERS,
bookisl. All you need to know. Explasned In simple 1erms.
$5.00. Compuler Solutions, P.0O. Box 436, Staten Island, MUY
10308,

BURLD YOUR OWM - Travel Trailar - Fith Whealer -
Motorhoms - Campar - Pickup Cover - Plans - Patioms - Kits -
Catalog §1 - Glen-L R-V's. 9152PM RAosecrans, Box 758,
Ballflower, CA 90TDE,

TRAILER plans and paris. Liility, squipmant, bosl, aula,
mcreational, TRUCKBEDS, custom desigrang. Information
52.00. Halu Enginearing, Box B03, LaConner, WA BE257.

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERNS - FRAME KITS - 200
Desigre - 40t paar - B0 - Plywood - Fibergkaas - Sheel -
POWERBOATS - Cruisers - Houseboats - Hydroplanes -
Aunabouts - Duckboats (Canoes Kayaks) - SAILBOATS -
Daysaliars - Tratlgrsallers - Multinulls - Supplies - Epoxies -
Pplyasters - Cloth - Fopm - CATALOGUE £3.00 |Adrmail
£5.00) {Book Amateur Boatbuilding $675) CLARKCRAFT,
16-F Agqualana, Tonawanda, WY 14150

BOAT Pians - Patherns - Kits - Hundreds of designg - 7758 -
Gollboats - Powerboals - Sportfishars - Houseboals -
RAowboats - Duckboats - Basabosls - Canoas - Kayaks -
Hydroplanes - Domnes - Boalrallers - Simple construction -
Proven Instructions - Tremandous savings! Gigantic 160-
page catalog 5300 (3400 Airmail) - Incledes Fres
“Boatbasiding Supplies” calalog - Fibarpiass - Fastanings -
Gises - Books. Revolulionary ~PomygripPoxyshisld”
manual $200. Glen-L, 9152 Rosecrans, Box TSEMP,
Blpdifiower, TA S0T08

{Continued on nex! page)
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BOATS, OUTBOARDS, TRAILERS, &
KITS

[Continued from preciding pags)

BOAT KITS - SAIL 1630, FIBERGLASS. Seve hall
Armpone can assamble. FREE 40 page catalog. LUGER, Dept.
BC-126, P.O. Box 1338, 5t. Joseph, MO 84507 1-500-B0AT
KIT in MACH: [B18)233-5116,

EVENRUDES - NEW 1985 BARGAING - TOP BRANDS ...
all sizes ... §£2.00 handling .. . Scoit McCulloch parts .. .
Electra Marine, 810 Merrck Road, Lynbrook, Mew York
11563

FIBERGLASS boal bulidmg malerials call or wrile bar
FREE caialog 1-800-237-8511 or Fl. residents 1-800-282-
8298, Suncoss! Fibergless, 28800 Paim Beath Bbd., Fort
Myars, FL 33601

ADVENTURES N PARADISE: Operate Your Own CHAR-
TERBOAT Service-Sailing, Diving, Fishing--Complate Pro-
fessional Gubde. $1295: Mova Publishing Box 101MA
Wheaton, Nlinols BIEE-0101

FIBERGLASS and resin supples. All sizes and widths
awailable. Aock botom prices. Monh State Trading, 887
Drexel, Winlervilie, NG 28580 (918) 355-T418

BOATING VIDEDS: 2 Hours Esch. Mow You Can Leamn
These Intaresting and Valuabla Nawlical Sublecis in the
Prvacy of Your Home. #3017 - “COASTAL PILOTING™; #302
- “USING MARINE ELECTROMICS™; #3030 - "CELESTMAL
MAVIGATION™; #304 - "OFFSHORE CRUISING GUIDE",
Send $4995 plus 52,00 shipping sach. MAGIC LAMP, Box
0547, Marina Del Rey, CA 20285 (213) 822-2985 use your
Mastercard or VISA Order Today.

MACHINERY, TOOLS & SUPPLIES

& METAL Cutting Lathe 5104.50. Taig. 15048 Proctar,
Indusiry, CA 81748

WODDWORKERS, Hobbyisis, 1987 calalog contalnlng
Chair Cane. Wooden Wheals, Lamp Parts, Tools, Finlshing
Materials, Hardware, Plans, atc. Gend $1.00 lo: Barap
Spiciallies, Ph1256, 825 Bellows, Frankfor!, Ml 46635

BEST Prices, Woodworkerns Machinery Calslog, Free
McKdligan, PMCES, Johnson Clty. NUY. 13790

SMALL FOUNDRY Furnaces. Supplies. Free literature.
Pyramad Products, 3738 South Tth Avenua, Phoaniy, Arizona
B5041

“BHARPENERS REPOAT™ Monthly  Mewsiotber,
Sharpening Guidebook. Angle Wall Chan, Fres details. Skog
Compary, Dept. PM12, P.O. 22550, Minnaapalis, MN 55422

STEEL, Auminum, Brass—5Sheat, Bar, Shop Supplies,
Pians. Write: CEl, AR1, Box 163, Cameron, IL £1423.

BANDSAW BLADES, Ay Size, Free lieratume, King Saw,
6541 Tidewater Driva, Morfolk, Virginia 23508

LATHES, Mills. Tooks Wew catalags §1.00. Biue Bidgs,
Box 36V, Hurricane, WY 25526, 304-562-3538,

LATHES - INDUSTRIALHOBEY FROM 5273.00. METALS,
BUPPLIES. LARGE CATALDG 51.00. CAMPBELL TOOLS
Tal YEAR. 1100-0 SELMA RD_, SPRINGFIELD, DHIO 45505
1-513-322-8562.

BANDSAW BLADES any size. Free inormation, Suiiolk
Machineny. Sulte 8. 16 Shore Road, Patchogue, NY 11772

MAKE WOODEN TOYS, whirligigs. classic autos, swing
sets. doll houses, crafts, furnsiure with our plans, parts, kits,
supplies. Color catalog subscription §1. (614) 484-8363,
Cherry Trea Toys, Balmant, Ohio £3718-0380

WOODCRAFT PATTERNS, Winamiis, 'Wishing Walls, Bird
Houses. Feeders, Fiyeng Duck, Pheasant, Outdoor Planibers,
Cataiog $1.00. Crafiers. 11840 US. 27 Monh, DeWin,
Michigan 48820

FAVORITE WOOD TOYS, Patterns. Parts, Wheels, Catalog
£1.00. Toys and Joys, Box B28M. Lynden, Wash, 962864

CATALDG FULL-SITE FURMITURE PLANS - 5200 Ro-
funded with first crder. Traditionad, Early American, over
180! Fumnitura Daesigns. 1827 Elmdale, Dept CP-88,
Glervigw, lllinois GO025,

PROFITABLE WOODEN “COUNTRY CRAFTS™. Mada
52,000 one weekand. 100 full size patierns and datails only
SE.00. Hartwlle Woodcrafts-P126. 12355 Market. Hartville,
O 44832

SAVE MOMEY on STEAM EMGIME KITS. Fast delivery on
quinlty Amencan made power modeds. Free [lusirated facts.
PM. Ressarch Inc., Dapt. 7, RD#2 Box 20, Walladlle, NY
14855

METAL CASTNG Suppbes. Books, sands, parting. Free
Brochure. Sloang, Box 5T1P, Coraopolis, PA 15108

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

WALKING Stationary Exerciser Plans $19.85 SASE. Gene
Thampson, 4870 Conter Way, Eugens, Dregon S7405

BIGGER, More Powarful Muscies - inslerl| Free Bogklet!
Univorsal, Box 6694A, Detrolt, Micisgan 48240

KUMG-FU Frea Lessons. Send §1.00 for Postage. Mol isa,
Box 1755, Dept. PABEL, Honolubu, Hawall S5806

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 molds 25 shapes.
Carmen's, Box Z20PM. West Newlon. PA 15088

BATTERY REBUILDING SCHOOL

TECHMICAL breakthrough in batbery changers-uses 2 the
electricity comgared to old type. Technical breakibrough n
carpon pile besters-no bumoutl Moore Tool & Cower
Company, 10415 US 98, Sebang. FL 33870. 813-655-1616

SMALL EMNGINES Galore! Free Discount Catalog
Engines, Box 166F, Ashland, MO 65010,

NEW Lightweight 8HP. Engines $08.00 UFM., 5290
Industrial, Lodi, Cahl. 95240

HYDRAULIC REFAM - REBLALDENG: pumps, moiors,
cylindars, etc. BMW, PO, Box 24571, Ft Worth, Texas
TE124

MAKE PYC PIPE FURMITURE. Many Proven Flana Profit-
able Horma Business Details Plus Color Brochure §1.00
[Refundable). Casual, Box 2088, Towksbury, MA. 01878

UMIGUE Walnut Gilts On Home Lathe 5 Plans $2.95. The
Latve Shop, RL 1, Box 304, Newton, M5 67114

METALWORKING Equipmant. Supples. Catalog 5200,
Matalcratt Supply, Box 1545, Oak Harbor, WA 98277,

LATHE OWHERS Low oos! quick change ool past. KAF,
Box TEIA, B1 Joseph, M 42085

EMNERGY SAVING

CALLAHAN CATALYTIC STOVE DAMPER 529.00 pro-
pasi. FREE Drochure. CALLAHAN, 2210 Washingion Siroat,
Port Townaend, Washington 88368

KEROQSENE HEATER WICKS. Wicks for all mekes and
models. Visa & Mpater Card. For FAST DELIVERY Call
Weskdays 9 10 5 only 415-466-1098

CUT HEATING COSTS 40%. Newly Patented Product For
Forced Al Furmaces Thousands Sold. Free Information
CVS, Box 676, Beflaville, MD 20708,

OVER 500 WOODWORKING DESIGMS! Create profitabbe
toys. gifts. folk art, whirligigs, household accessories
...morel Brechure PLUS Sampla Patern only $2.00.
Actants (BP-128), Bax 282, Darverg, MA 51620

POST & BEAM Construction For Baginners. Send $5.00.
Barn Builders, P.0. Box 81, Conier Sandwich, NH 03227

DOLL FURMITURE PLANS, cabbags paich size, wa-
‘tarbeds. cradies, etc. For 20 complete drawinga send $10,00
e Projects. Box 383, Guelph. Ontario N1H GK5

FREE ... 4" Pegboard Hooks, Snap Locking, won'l fall
oul, nina sizes. Send $2.00 for shipping, handiing. Manufac-
turer will send frea hooks. brochures for Toods and Organiz-
ers. Diastim Conporation, 2175 Hurthille, Deptford, ML
02098

WOOD Crafteman We Offer & Lightweight Rugged Alumi-
mum Clamps 0-72° Opening. Colt Clarmp Co., 33-C Swan 5L,
Batavia, NY 14020, (T16) 34£3-8622

WHIRLIGIGS lis1 $1.00. Hubs, cranks, plans. Rowboat.
Delap, Box 1074, Waldport, OR 97384

WASTE (ML HEATER 100,000 BTL Plars $10.00. 206 So.
Flormabile, Ponca City, Dikla. 74801

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DSRECT.
Guaranteed. Catateg §1.00 (Refundable). Camelol. Dept 44,
Box 65, Bristol, Wisconsin 53104

GUALITY Uphalslery Tools and Kits for Home and Auto,
whaolesale. Free indo. write: The Liftke Furrdtues Shop, 3339
Chester Grows Rd., Uppoer Mariboro, MD 20772

TOOL For Replacang Shding Patio Screen Doar On Track
52.50. Rood, 9608 Mortheast 114ih Avenua, Vancouver, WA
BEEE2.

AT LAST! Oirill Shariks That Grip Mol Sip. 28 Pe. Sots High
Speed With 3" Shanks and Indivedual Dnlls Available,
DETAILS: Larging Orill Co., RA 1 Bow 51 H. Chicego
Hesgivts, 1. 60411,

SAVE EMERGY 331 Calculale present heating'cooling
atficiency or “anergy SaviNgs" on new equipmenl-—before
you buy. 995 bookiet detaits all, lorms. examples. Kencor,
Depl PM, Box 511, Rosemant, IL 60018

THERMAL SHUTTERS decorate. seal. msulate windows,
patio doors. Niti-Tite, Bax 747, Higganum, CT 06441

SOLAR & ALTERNATE ENERGY

CATALDG - SOLAR, M WIND POWER
Equipment. Over 350 Mems. Send $200 To: WESSOD, PO
Box 935, Redway, CA B5560

PHOTOVOLTAICS. Send £1.00 for specialized calalog of
huge selecteon of surplus cefie | panals. Appalachian Solar,
Box A, Millbore. Virginia 24460,

HAMDIEST KMNIFE IM THE WORLD. Fits in pockel . razor
shamp. 52.75 lo: J&B, 763! Alabama Avenue #3, Canoga
Puark, CA 31304,

HEW INSTANT MAGNETIZER DEVICE! Don't buy expan-
sive magnetized tools. Magnatize any small tool as nesdad
(screwdrivers, wrenches, atc). Demapnefize when finmh,
OHLY 55.00. Moneyback Guaranteod, Mathonal Mart, Depi.
240, 1343 NW B8th Avenwe, Miami, Fioride 33172

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machinas with Walking Fest. Com-
phabe ready o use-only $4583.00. Thompson Model PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order dirget
(Masiet Charge-Visa). Datho Mig. Inc. P.O. Box 12110,
Lubbock, Texss TH452-Phore: (S08) 7445774

142 POPULAR MECHANICS

JOSEPH NEWMAN ENMERGY MACHINE VIDED TAPES -
VHSE OR BETA - SEND BSASE FOR INFORMATION.
HARTWELL VIDED PFRODUCTS, DEPT. L, P.O. BOX 10203,
JEFFERSOM, LA TO181

DOLL CRADLE — s & repraduction of &n 18th century
cradie. Oursis handcratted of meliow pine with vamish finksh.
Arry litthe girl will enjoy playing with this beaytiful cradee, | 109
# 2247 plans and material Bst. [PL-1820-54.85). Sand arder
io: Popular Mechanica, P.O. Box 1014, Radia City Startion,
e York, NY 100010

BOOK CASE WALL—A floorto-cal ng bonkcass with cab-
el space o the botlom. Over 131, long, but you can adjust
shall width 1o fit ary wall. (PAM-1008—85.95) Order from:
Popular Mechanics. Box 1074, Radio Gity Stathon. Mew York,
MY 10701

WODDWORMERS! 838 handtools. supplies, patiemns.
wondluming. carving, toymaking, wenearing, hardwoods,
cang, dowels. mone! Frewd 20% discounts Catalogtres
offers - §1.00. Hurry! Morgan, POTMS3E, 1123 Bardsicwn,
Louisville, Konfucky 40004,

EXNCITING PLANS. Mako UNIGUE HOLDERS for Toilet
Tissua and Paper Towsts, Send Only $3.00 to: Plans. AL 8,
Box 1103, Defuniak Springs, Fla. 32433

SOLAR CELLS, BUILD YOUR OWM, CHEAP EASY. M-
STRUCTIONS $4.85, INFO. $1.00. HSC, P.O. BOX 115,
GARLAND, UTAH 84312

FREE HYDROGEMN FUEL and Oxygen Generator uses
‘Water and Solar Calls. Plans and Kit $12.00. Prairia Power,
Box 8261, Edmonton, Albarta, TEH OLO, Canads

OVER 128 FULL SIE PATTERMSI Create profisble
woodan gRs, toys, household accessorses . .. more! Pat-
ferns PLUS “Shop Secrefts” and brochurs, Ondy §7.00.
Accents (P-128), Box 262, Danvars, MA 01923

CHERRY ODAK, WALNUT, MAPLE Boards. Small Onders

Cur Specialty. Send §1.00 for Listing [Refundable). Perk
Timber, P.0. Box 558PF, Orchierd Park, MY, 14127

PLANS, BLUEPRINTS, PROJECTS
WATERSKI EQUIPMENT RACK PLANS §7.95 ppd. 8538 5.
Tard E. Ave., Tulsa, Okishoma 74133

FOLDAWAY PICHIC TABLE. Biusprint. Saats Four Adults
Make inio Compact Carrying Case. Send $5.00.0lympic
‘Woodcratt, Depl. |, 1242 E. Krixia, Ternpe, Arizons B5204,
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PLANS, BLUEPRINTS, PROJECTS
M
SOLAR Panels or Storm Window. Specity which $10.89.
Graco, 4552W 53355, Keams. Uteh B4118

BUY WHOLESALE! Paris for Lawn, Garden Equepment,
Small Engines. Chainsaws. Minioikes. Karts. More Inclutges
ropait mameals, spocially tools. Send $4.00 for 184 page
catalng. Sav-On-Parts, P.0. Box 45231, Depd P, Somarvilla,
WA (2145

REMOVE SHNOW IN MINUTES Flans $4.00. Midiord Stone,
4526 Gold. Wichita, KE 67217

MIM Indy Car, Specity Pedal or Batiery. $10 89, Graco,
ASE2W 53355, Kearms, Utah 84118

BUILD A Three Tier Octagan Shaped Planber Box. Plan
$250. LeBlamc's Cusiom Cabinets, AL 1. Bax 401,
Armaldville, LA 70512

HANDYMAMN Leamn To Fix-Up Rental Houses - Beg Profils -
Extra Incomae - ldeal For Do i Yourseffers. Free |Busirated
Booklst, Send $1.00 Postage - Mr, Fier, Box 3038, Redding,
CA 96043

VIDEQ INSTRUCTION SERIES, Learn woodworking,
Homé Imgrovemant, Auto, Desel Mechanics, Air Condilion-
g, Refrigeration, Crafis. Only $8.95 EACH. Free Calalog.
VTS, P.O. Box 1508, Dept. PR3, Spring, TX 77383

DOGBLED kit 8% long 522 95 Posipaid, Fres Information
Emmur. 330 Quk Croek Dr. W. Colorsso Springs,

A'C CARS, BOATS. Catalog 3100 P.O. Box 204,
Cusansiown, MO 21658

STUART Steam Engines, Casimgs. Catalog 32 00. Carolus
Models, 3087 South 200 East. Bounliful, UT 84010

FREE AUTOMOTIVE MODEL MAKING BOOK. Send £1.00
for posiage and handiing. Foster, Box 35160, Detrodl. 48075,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LAP SwimmarsWoodworkers, Build your own poolispa
for tethored lap swimming of therapy. Free inlormalkn
about plans, parts. supplies or complete pool. New slectron-
i purification. Agua Motion, nc.. Box 11046, Boulger, GO
80301

BEDROOM LOFT PLANS. 55 00. AJ Kindariotts, 1853 Beall
Ave, Woosier, OH 44831-2343

DEPRAVED Technologies, BPACE age gadgets. softwane,
Catalog $3.00. Bax 11457, Chaltaneaga, Tennesses 37401,

CABINET doors and drawer ronis, sold hardwood, Sand
$2.00 tor literature and price lists. Vi-Nel Bervices, Box 2302,
Lehigh Valley, PA 18001

METAL Elsctroplatng Kits, 51795 Catalog §100.
Judsonco, Charles, Cherokes, lowa 51012

PLUMBING repasrs aasy wilh homeownars. guide. Come
plete instructions and diagrems make afy job & brease
Band $4.85 Mancy's. 1855 18th Streel, Sparks, Nevada
BEat.

172 TRAILER PLANS Motorcychs, Utinty, Car, Consiruc-
tion - Girong. Streamiined. good lpoking, sasily buitt. Cata-
bog $4.00 (Relundable), Tag-tlong, Box 15107, Salem, OR
arace

CONVERT AN EXISTING SELF-PROPELLED LAWN-
MOWER TO RADIO CONTROL. Thase plana and othars
wvailabie now. For detaits, send $3.00 to: Ray Youngblood,
‘Youngblood Robotics. 3608 Webster 51, Monroe, LA T1203

ARROWHEAD MAKING! Inespensve Fun Hobby. Ouadity
photo-ilestrated, step-by-step book, £11.50. Order today, or
send Tor frae information. Commons Crafts-M. P.O. Box
5012, Central Point, Oregon 87502

PFYC PIPE FURNITURE Plans, Kits, Malerigl. For Free
Details Wrile: Mountain Lessere, Bt 1, Box 361 4-PM, Sautes,
GA 30571

“TRAILER RUNNING GEAR™ 04-page companent & pars
fgubde, hundreds of illustrations. $3.85 plus $2.00 poslage &
handling: Trader Dapol. Box 21296, 2030 Cross 51, Eugena,
OR 97402, Atin: Clan

FOR THE HOME

BETTER THAM SUMP PUMP Works Withou! Electricity
Undar Forty Dollars. Free Information, Lingoln, 1480
Marigoid Drive, Colorado B0221

ROAST-EM TOAST-EM SKEWER. For open Hame coaking
on campfire, fireplace or grill. §12.85. D & L Distributing, Box
117, Minnesota City, Minn. 55058

CLOSET ORGAMIIERS —We n - Inguine. Creafive
Dimansions, P.O. Box B1, Scottaville, MY, 14548

PLASTICS

CASTOUITE Liquid Piastics. Crystal clear, colors. For
cagting, embedding, coating, fiberglassing, in ndusiry,
laboratories, crafl work. Reproduce your designs wilh our
Mold Matarials, Catalog $2.00. CASTOLITE, Dept. B50FM,
Box 381, Woodsiock, |, BO0SE.

PLASTIC, ALL TYPES, SIZES, COLORS, SHEETS, RODS,
TUBES. Custom tabrication. CATALOG one REFUNDABLE
dollar. Duality and service GUARANTEED. AMDL Indestrias,
8180 Babtock. Paim Bay, FL 22509

DO IT YOURSELF

ETOP NEIGHBOR'S LOUD STEREQ, FAST! Sienpla -
structions, inexpensive materials. Legal $0. Detsls, §2
{refundable). BAILEY'S, 424 Wesl Commonwealih
Fullaron, Calil. 32632

BELT BUCKLES for coins or stones. specialty buckies,
jewalyy mountings, cut stones. clock works. ‘Wholesala
calalog 2%. Elouite Corp., 006'3 10th Strest, Whaatland,
Wyoming 82201

INSTALL YOUR OWH [N GROUND SWIMMING POOL tor
as low o §1,865.00. Cheswick Pools, 2. #28, Cheswick, PA
15024, 412-274-5400

43 Catalogs listed. Sources for Anything! $5.00.
Directory, Box 92452N, Atlanta, Georgia 30314

BLALD YOUR OWN SATELLITE DHEH ANTEMNA. Book
Provides Pictuned, lllustratisng, Easy To Follow Instrections
for 104N Dish Antenna. Send §12 00, Power Gain Systems.
Dept A, P.0. Box 2055, West Monroe, Louisiana 71291,

FUEL odl heatng-maintance, repairs, parts. Essy Instrec-
tions. Details Froe. Heating, Roule 1, Box 96, Ford City, P,
16226

ELECTROPLATING. Complate Texibook. Eleciroplate
Matallica Monmatallics. §11.85. Detalls Free. Tropix, Palm
Bay, FL X2506-0085

ARTS, CRAFTS, SUPPLIES

"GETTING Staned in Steined Glass™ §1.00. Whitternara,
Bax 2065T, Hanower, Mase 02335

STANED GLASS SUPPLIES Compiete Catatog $2.00
(rafundabla). Sunshine Glasoworks, 3600 Harstern, Dept CT,
Battakio, MY 14215

CLOCK WORKS. Wood clock bilanks, rockhound sup-
plins. balt buckiss, cut stones, alc. Wholaaale catabog 25¢.
Eloxite Corp.. 806" 10th Street. Wheatland, ‘Wyoming B2201

QUARTEZ CLOCK MOVEMENTS FROM $1.758. Epoxy resin
§16.00 gallon. Oak §1.50 sq. fi. Components, cutouls and
mora! Gatalog $3.00 (credited). Steepar, F.O. Box 4B63(F),
Andover, MJL 078210483

STAINED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM 52,00, CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTOMN, MA D2127.

FAEE §17.95 STENCIL BURNER. Now save money when
you nead B plastic stencal? Free burnes with purchase of 100
new stencil designs, 30 § = 107 plastic sheets plus 6 popular
stencil paint colors and brush, ppd $26.48, Ca. res add sales
tax, Visa MG Eupiration. Priced Rite, Box 2764PM, Dublin,
Calif. 94568

LEATHERCRAFT Supplias, tooks, kits. Catalog £1.00 (Ra-
funsdiabhe. ) CrafMer, Tombesan, TY T485-0778

CLOCKMAKING supplies Dremel Tools. Catalog $1.00
(refundabhe). Crattsipr, Tombean, Tu. 754850778

FREE! World's Leading Mowalty Cataiog. 1600 Jokes,
Tricks, Science, Sports, Hobbies Johnson-Gmith, F01,
Bradanion, Fla. J4203-3798

LEARN VENTRILOOQUISM! Guaranteed Instruction.
Supples, DUMMIES. information Freg! Maher, Box 420-PM,
Litthebon, Colorada 80160

HOBEBIES & COLLECTIONS

MAZ & Heslorical MiGtary Collectibles. FREE catalog.
HMA, Box TEIEPS, Lalayetie, CA B4548.

MILITARY Medals Catalogue $1.00. Subscription Yearly
$6.00. Vernon, Box 1387FM, N, Baldwin, NY 11510

PAPER MONEY COLLECTIMNG. Star A New Hobby, Send
£5.00 For 5 Baautitul Maotes To: Money, 215 North Tyrare
Rd., Baltimona, MO 21212

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Froe CalalogCQuotes. Rush Sketch. Gladri, 61 Jana, NY.C.
10014, (212 526-2263

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

INDIAN Aelics List S0¢. iantification Guide Book 51144,
Arrowhead Samples 2000, Secrisl's, Dearfield, MO 84741

FREE Lis! 1o Sericus Collactors. 30,000 indian Arslscts,
Paots, Spears, Axes, Slate, Beadwork. Caddo Trading. Box
B68, Murireesboro, AR 71358

STAMP COLLECTING

50 YEARS Oid fiftesn different United Siales, over fifty
years odd-25%¢ with approvels Jaxon Box C11-P. Mew
Rochedle, Mew Yark 10804

45 DIFFERENT LS. ARMAILS, usod 52 00, mint §15.00,
Eberling, Bax 2218, Napiune City, N.J. 07753

AUSTRALIA 50 DIFFERENT BEAUTIFUL COMMEMORA-
TIWES 10e, Approvals. Pance, POB 3041, Winchester,
Wirginia 22601

BREATHTAKING Beauliful, 50 Differmed mint Monaco
pictorigls commemaratives onty $1.50 with mant complebe
sai approvals. Pagoda. Box 132P, Sidney, Ohio 45385

FREE Surprise Collection wilh approvals. Gowld, Box .
2130, Pealuma, GA S4853

“WHOLESALE™ .5 —Foreign Pricelst and catalog Fres.
Everything Guaraniesd. No Approvals Schneider, Box 1240,
Grisnd Fapids, Michigan 49501

EXCITING HOLIDAY CRAFTS. 5378 Creative
Cancoptons, Box 40615, Aurora, Colorsdo BO044

CARTOORNING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money! 1! Free Bookiet 11 Canoons,
Bon 406144, Datrolt, Michigan 48240

50 DIFFERENT Old LS. betwean 1861 and 1839 - §1.00, Ed
Rowsh. 423 Shepard, Mansfeld, Ohio 44907

FREE 25 World Wide Stamps Pius Free Calalogue With
Over 2000000 Stamps. Mo Approvals. Jeffaries, 28311
Franklin, C334, Sounhfistd Michigan 48064

FREE Gift With First Purchase. 1.5 Approvals And Want
List Service. 20¢ for Hangling. The Stamp Boutique, P.O.
Box 456, Madisan, N.J. 0T340

LEARM EMGN PAINTIMG, Cariooning, Pinstnping Free
Catalog. Kautmann Company, Cenbartown, Missours 85023

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR T - MAPOLEAN Modal CAMNOM
PLANS, 58.00. CATALOG $1.00. Green-PM126, Box BO2,
Shalimar, FL 32578-0802

RADIO CONTROL Airplanes, Boats, Helicoplers, Supplies.
Big Disseunt Catalog $5.00 {Aalundable). Modekers Supply,
Box 310P, Ecleckic, AL 36024

"WORKING STEAM MODELS!™ KITS or ASSEMBLED.
Tractors, Locomotives, Limousine, Roadster, Truck En-
gines. Two Sleam Books total 59 Color pages 34,05 (Felwnd-
ade). Colored Circular $1.00 Chrsimas Specials! Diamond
Ertnrprises, Dopt. PMI12, Box 537, Alexandria Bay, NY
13807 (B13) 4T5-1TT

BARGAIN 100 World-wide Stamps 25¢. Quality Approwals.
R. Parker, Box 143, Wast Brookfisld, MA 01585

WORLD Wide Stamps mounted in books an approval 2¢
and up TRAUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, M.Y. 11435

100 Differant U5 25¢. Approvals. Hradiey, Box 425P,
Midiothian, VA ZI1113

200 MMFFERENT Canada £1.00 Worldwsde approvals.
Quebaphil, Box B8, Si-Jerome. Canada J7Z 5T7.

FREE 50 Canaian slampa with approval request. Briner's,
P.0. Box 5607, San Mabeo, California 54402

40 EUROPE 2%, approvals. BIRNELL, 2304 Hancock #9E,
Austin, Texas TATHE

[Continusd on next page)
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STAMP COLLECTING
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OLD US. stamps on approvel. Sherman, Box 15385E,
Philsdaiphia, PA 18111

“INVERTED ERROA" + 100 Difterant Uintted States, 50¢
with approvals. Luray, P.O. Box 7088, Siker Spring, MD
20807

OME! Two! Three! Cent Stamp Approvals,
Catalog. Kiostar, 4164 52nd 5t., San Deago, CA B2105

FREE 50 DIFFERENT U.S., when requesting approvals,
Carman, Box 6145-PM, San Mateo, CA S4403

WORLDWIDE 100 Ditterent Beauties, 25¢. Approvals J.O
Michael, P.Or. Box 2273, Mantinez, CA 94553,

US. 200 diffwront commemoratives §1.000 Approvals,
Gordon Davisan, Box SAM, Nokomis, FL 23555

MCE general foreign approvals. References please
Hedges, Box 36, Hancock, MD 21750

FRAEE COLLECTION. Request approvals—7T5% discount)
Gains, T16-5 Sbasenth, Mattoon, IL 61538

520000 COLLECTHON $5.00 {Colouriul Chrisimas Gift
Pack) Including MintUsed Sets, Plus FREE Booklel " Stamp
Collecting Made Easy.” (Postage Pleasa §1.00). Safer, Box
442077, Dadray Beach, Fiorida 33444-0277

ALBAMIA rrysinry sat and surpnisa set, $1.00 with quality
approvals. DeGarmo's Fine Stamps, 187 Sacatogue Lana
Wast, Wast lslip, NY 11788,

CAMADA, Twihvit late Commemmaratives 102, approvals
Harlgy Boardrman, Littie Valley, New York 14755

CAMADA 100 different 25¢ Approvals, Oroszhy, Box 1-C,
Barnia, Ontaria, Canads NTT-THE

100 Used Amirican And Britlsh Commonwaalth Com-
memoratives And Pictorals, $1.00 With Quality Approvals.
555, Box 208, Wales, W1 53183

AFTY U5 25¢, Approvals Zenetich, P.O. Box 264P,
Dakiyn, New Jorsay 08107

FREE Worldwide Packed, Panny approvals, Froshiich, Box
1770A, Pine Rivar, W1 54085

FREE! 125 Difterent Forsign, 310.00 Catalog Value. Agp-
provals. Rick's, 520 South 23rd, Herrn, IL 620448,

LLS.A Comememoralives 222 difterant $2 00, Covey. Box
1137, Anna Marla, FL 33501

101 stamps 5¢. Forssgn approvais. Whie, Box 24 166-AE,
Indianapodis, IM 46324

PALESTINE propaganda labels each §5.00. 3 different
1285, Samps, Box 15258-PM, Sarasola, FL 34277

PROFITS Pnolography Report and Dereclory $2.00.
Ceriama Co., B6 Pina 51, Brookdyn, NY 11208

PHOTOS & PHOTO SUPPLIES

WIOLIM, GUITAR, eic, making m@lenais, scoessores,
books, Celalog, $1.00, International Luthiers Supply, Box
SB03AT, Tulsa, OK T4158

INTERMATIONAL VIOLIN COMPAMNY, Catalog for inatro-
mani makers, repairens, Imporied tonewood, tools, vamish-
B, parta, BECessories, strings, cases. Europasn nstruments,
bows Assemble yoursel! viclin and guitar kits. Catalog $1.00
Includes 10% discount cartificate. Depl. HM, 4028 W,
Belvedere Ave.. Baltimors, Md. 21215

ACCORDION Top Brands, Cordowvox, Buy Direct
Tremendous Dvscounts. Trades accepted, Fres brochure.
P, Accordion-O-Rama, 18 Wiesst 18th Street. New York, MY
10011, Phome 212-675-0080.

PLAY S-STRING BANJO TODAY! Epsy lessons. £3.95
Music, P.O. Box 5522, Jacksonville, H.C. 28540

PLAY HARMOMICA INSTANTLY Complete Instruction
Basics ko Advanced. Includes Book, Recond, Hohner Har-
monica. Parfect Cheistmas Gifl. $14.85. Free [mmoediate
Shipping. Joseph's Music Cir, RS Box 530, Essex 51,
Bangor, ME (44501

CHARISMA POWER-Altract & nflusnce people-FREE in.
formation-John Lynn, 856P Hollytres Or., Cincinnatl, Ohio
4523

SUCCESSFUL PEOPLE ACHIEVE THEIR GOALS! Ba one
of them? Free Datails| Write: GOALSET, Dwpl 1126, P.0O. Bax
1681, Los Gatos, CA 95031,

DOCTOR'S DIET for wesghl loss and cholésterol condral.
No gimmicks. Send age, sex, waight and heighi. SASE,
$2.00. Diet, Suite 1003, 6565 South Yabe, Tulsa, OK 74138,

HEREBS FOR HEALTH How 10 Grow & Use therm, 3475,
Gasale Munn & Co., Box 143, Pamplico, 5.C. 29583

UNUSUAL 5Sefl Halp Books. Free calalog. Atkinson
Entnrpeisos, 1024 West Mullbarry, Ft. Colline, Colorade 80521

HIGH BCHOOL DIPLOMA AT HOME. ND CLASSES. Low
caosl. Information Fres. Call o] free 1-800-228-5600 or wite:
American School, Dept. #345, B50 E. 581h 51, Chicago, IL
60637

PIANG TUNBNG PAYS - Plano tuning - Elsciranic organ
sanvicing. Learned sasily at homa, Free oakiel. Miles Bryanl
School, P.0. Box 20153, Sacramanto, GA 85820

RADIESTHESA, Radionics, Dowsing E.5 P. Coursss and
Equipmant  lllusirsled  Codslog 5100 [refundabla)
Eslablished 27 years. Dept. PMR, Bruce Copen, Highfield.
Danehill, Sussex, Engtand RH1T TEX,

ENTEMSION And Post-Graduate Awards i Philosaphy,
An, Sclence, Botanic, Medicing, Homecpathy, Radionics,
and oihens. 30 subjects Curricular tree (ssrmadl $1.00
refundable). Aegiatrar, Sussex College of Technology,
Highfsald, Danehill, Sussex, England.

SUPERINTELLMGENCE! Amaring resuls guaranteed|
Infe. EDEMP, Box 1462, Glendera. GA 91740

EARN MORE [N 90 DAYS. Free 1087 catalogue describes
200 success proven corespondence Diploma courses.
Granion institute, 2534 Adelalde Sireet Wesl, Toronto,
Canada M5H 173

HOW TO SEND YOUR CHILDREN TO COLLEGE FREE!
Mo income limit! Aush $4.00 for reporl AMAX Research, Box
548, Fasrview, TN 37062

L-EARN Clock Repalr, Enjoyable, hicralive. Free Delails.
School of Clock Repair. E313 Comedbout Way. P.O. Box
315, Awendaw, SC 29479

MEW! Andique Clock Repair Video. Infarmation frea, THE
CLOCK WORKS, 2204 W. Whittier Bivd., Dept. F, La Habra,
CA G063

STUDENTS! Minirmum Free Financial Ald Sources Avall-
ablal Send SASE For Info. Lee EHingsworih Jr., 231 Alrpor
Road, Mow Castie. DE 19720

SUCCESSFUL LIFET Six bessc sleps! Send for your copy
today, Only B3.95. Six Steps, Box G796, Anahaim, CA 32802

HOW TO WIN FRIENDS AND IMFLUENCE PEOPLE Attain
Love, Power, Success. Send 5500 Adama. Box 5584,
Chevedand, Chio 44101

HOW TO Lose Weight the Gourme! Way! Diet Diasy, $5.00,
P.0. Box 480. Soquel, CA B5073

EDUCATION & INSTRUCTIONS

PRAY: Be John 3:5 Born By Acts 2:41-43 Actsons. 1127 NE
Filth 5t., Ocala, Florida 32670

FUNDAMENTALS of REFRIGERATION— The Basics
FREE information. H.C. Buncho Industries (PM), 2497 5
Stoner Ave., Loa Angeles, CA B0064

PHOTORMISMING- Our Businass = Photos—Just Photos.
Depi. PM1, P.O. Box 440, Stording, VA 22170, Highest
Chuality. Besl Prices. Free Mailer.

PLAYS, SONGS, MANUSCRIFTS

POEMS, Songs Wanled Free RecordingPublishing
Broadway Music Productions. Box T438PM, Sarssocis, FL
38R

FREE SOMGWRITING SUCCESS BOOM! Top Records.
Box ZIS05PM, Nashvilla, TN 37202

BECOME an Elmctronic Or Video Technician in only 14
manihe, Financial Ald, Placerndnl Assistince and an Asso-
ciate’s Degres. Call Mow! (214) 263-2613 Dallas, {213} 596-
1660 Long Baach, or (713) 958-0010 Houston, VT

LEARN UPHOLSTERING, Instructions-Supples Catalag.
Jdim Dandy Sakes, Box 30AT7, Cincinnati, Ohlo 45230

TERMPAPER ASSISTANCE. 15,278 papers svailabie! 306
pege calalog—rush 52 00 Resaarch, 11322 idaho #208MK,
Los Angeles, 80025 Toll Free Hofline: BOD-351-0222
[Callformia: 213-477-8226)

SONGWRITERS: Informalion you reed 10 meord, pubdish,
copyright! $1 refundable. Publishar, 5838 Willewcrest Drive,
Pinson, AL 35126

UNNERSITY DEGREES By Mail. Accradited Bachalors,
Masters, Phi¥s. Free Facis Revealed. Caresrs-PM12, Bax
AT088E, Tulsa, OK T4147

MUSIC INSTRUCTIONS & INSTRUMENTS

ELECTRIFY Playor Pianos, Pump Organs Quickly, Inax-
penslvely with Les Shent Suction Uniks. Write: Les Mugic,
P.0. Bax 308F, Cubver, Ovegon 57734

PLAY Bass Guitar Instantly! Easieat Instructions §5.00.

LEARN Sewing Maching mapairing. & profitable Trade,
E:yh:-l-um. Froe datails. Sewing Cantar, 187 FR, Aochalla,
Ji10ma.

LOCKEMITHING, Universal Schood of  Master,
Cormespondenca and Shop Tralning. Box 214553PM,
Sacraminio, CA 35821

LEARN and EARN from VIDED TAPES, SHEETMETAL.
Send for free brochure. Rutherford Eniemprises. Box 852,
Chula Visla, Calornia 52072

NEED COLLEGE MOMEY? INFORMATION SEND
STAMPED ENVELOPE. EDUCATIONAL SERAWVICES, 231
CENTRAL AVE., FREDOMIA, N.Y. 14083

UNIVERSITY DEGREES! Economical nome study for
Bachelor's, Mastar's, Doctorate, Prestigious faculty cour-
sls for ndependeni study and lite experiance credils. Free
mdormation - Richard Crews, MD. (Harvarg), Progident
Columb<a Pacilic Univerady, 1415 Third 51. Dept. 2EAD. San
Ratael, CA 534501, Tol Frea: BOOE2T-0115; Californda: SO0
S52-5022; or 4154551650,

SCHOOLS

WORLD WIDE COLLEGE of Auctionearing, Ine. The angl-
nisi—50 yrs —Worlds largest! Term soon. Approved for VA
Free catalog. COL. GORDON E. TAYLORA, Box 349, Depa. 15,
Mason City, 14 S0401. B16-423-5242, Ext. 5242,

EMPLOYMENT INFORMATION

OVERSEAS Jobs 20000 to $60.000. Free mformation.
Doycorp, Box G875Z, Pocatello, 1D 83201

JOBS, CRUISESHIPS, TUGS, SHIPS, RIVERBOATS, O&.-
RIGS: Woman-Men Work month-Home month. USA +
Oriaraeas. Information 53.000 Marne Employment, Box 207,
Cantral, IN 47110,

POSTAL JOBS - Make 520,113 Pir Year To Start! How To
Gel Hired Guide - §5.00. Caresr Development Services, Dapt,
P, 1605 Easi Charleston, Las Vegas, NY 80104,

HATIONWIDE EMPLOYMENT - Professional, Mon Profes-
sionai—aAll Frelds, 5595 Federal Employment Mewslatter,
137-58 232nd 3areel, Lauraiton, New York 11413

Guaranteed| Musical Money, 8216 Visla Ave., Sacr 1o,
CA. 95824

ACCORDIONS. MEW, USED. Eleciric, slectronic, Cordo-
woxs, concartinas, Bution Bowes, Hohners We Buy, Sadl,
Trade, Exchange, Repair, Tune, 50 Yaars Experience. M
Dealers unavailable, Call or Write lor Brochures, Mastarcard
And Visa . CASTIGLIONE ACCORDION, 126844 E 7
Mile, Datrodt, M| 45205, 313-527-15061-800-325-1832.

PLANOS, PLAYERS, PUMP ORGANS. Rebuild and repan,
Caislog of "How-To" books, $200 (refundablel, Vesial
Fress, Vasial 11, Mew York 13850
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DETECTIVE training home-sludy program. Free
information. Gicbal, Box 197 PM. Hanower, Mass 02338

A UNIVERSITY DEGREE CAN UNLOCE YOUR EARMING
POWER. Complate your BA., MLA_ PhD_, or JLD." Credit for
worklearning esperience. No classroom atendance re-
quired. “Registered with California Comméttes of Bar
Examiners. KEMSINGTON UNIVERSITY, 330 M. Glendals
A, Glondale, CA 91206, In Calil. (B00) 421-9115, gxt. 84,
Oiher Stalea, (B00) 423-2485, axd. B4,

FREE Catalog. Mashville Auction School. Box 100P,
Lawrencaburg, TH 38484, Vatoran Approved

FREE! HEW smploymant repoart! ShipsBoataOifshon
Owverseas! Sand 51.00 for postsge & handling to; Stamay,
Sube 133, 1385 Ordlord, Atlanta, (A 30007

ARE YOU LOOKING FOR EMPLOYMENT? Try cur Clas-
mtied Section! it costs ondy $7.00 per word. And, if you wish 1o
runall or part of your ad in bold capasl can da 8o for
&4 liftle as §1.00 per word additional. Act now| Send your ad
fo: POPULAR MECHAMICS, CLASSIFIED DEPT., M
WEST 57TH STREET, NEW YORM, NY 10019




HELP WANTED

AUSTRALIA WANTS YOUI Big Pay! Transporiation|
Mewest Emplayment Handbook—82 00, INTERMATIONAL,
Box 10107-A7. WASHINGTON, D.C. 20035,

OVERSEAS ... 525000 - 385.000+. Free Report!
Employmen!, Box 19760-AZ, Indianapolis, N 48219,

FOR INVENTORS

PATENT AND DEVELDP Your Invention. Regisisred Pat-
ent Agent and Licensed Professional Engineer. Send lor
FREE PATENT FFNORMATION Eviery Inveniony Should Have,
Richard L. Miller, 12 Parkside Drive, Sulte M, Dix Hills, NY
11748 [516) 489-4343

INVENTORS: Leam how to submil your idéas to indusiry.
Call free 1-800-528-5050, Canada 1-800-528-B060, X831,

HONPROFT Foundation helping invendors gwar 11 yoars,
Free recording forms. Free ovalustion. Affifinted Irvendors
Foamdation, 501-8 lowa, Colorado Springs, OO 80809, or
call 1-800-525-5AR5

INVENTORS! Can you patont and profil from your ides?
Call or write for your Trea information package. Owar a
decade ol service AMERICAN  INVENTORS
CORPORATION, 82 Broad Sireet, Dept PML, Westfield,
Messachusetis 01086 1-800-338-5656, In Massachusafts or
Ganada call (413) 568-3753,

PATENT T ECONOMICALLY! Froe Detals. Licensed since
1858 N. Raner, 2008 Fondulac, Richmond, VA 23228

REGISTERED PATENT ATTORNEY Asssonable rales.
Edwin D. Schindles, 1523 East 4 Sireat, Brookiyn, NY 11230,

EARN 1o §10,000 month or mome Buyng Nationwide Rsal
Eslate at 30%-40% Balow Maske) - consistantly. Mo compati-
tian. Mo licenss or experience necessary. Probets & Finan-
caally disiressed propety. Mo Cash DownNo Credil Neces-
sary. Thousands of opporunities axist 216-453-3000, Ext
KB&2

SUCCESSFUL MAIL LISTS For FREE information. MIWA
SALES CO., 1200 5. Grandview, Sulte 3, Dulbuque, |4 52000

MAWLORDER BUYERS LIETS immaediate fas! dellverable
guarantead. Byrd Direct Mailing List. B01E. Chaitahoochos
St., Fitzgerakd, GA 31750,

AVOID FORECLOSURE on your horma, tarm, or business.
Frise datalis. Java, Dept. 213PM, Box 1564, Baligire, TX TTa01

EXPORT-IMPORT

IMPORT/Exporl. How 1o, and sources. Kitco. Drawer
G266P, Kanaas Cily, Kansas 66106

IMPORT Hong Kong. Talwan, Wordwide. Dirt Chasp Frea
Dataile, Gary Enterprises, B3-1 PM Ouigley Drive, Seolisvise,
MY, Ta54E

BUY IT WHOLESALE

VACUUM CLEANERS “Discount Prices” New Rainbow
5499095, Kirby. Filter COueen, Panasonic. Royal, Oweck,
Detaits: ABC Vatuum Warshouse, 6720 Burnel-FM, Austin,
TX TETST

FREE 16 page PRINTING PRICE LIST, | to 5 colors, shesls
1o calalogs. Copen Fress. 100 (PM) Berrirman St., Brookiyn.
BLY. 11208,

BELTE. Bucklea., Key Tags. Hat Tacs, Jewslry, Mo,
Cormplete Ene fas! sallors. Big Profite. Complels daalar sel
up. Color catalog $1.00 (refundable). Anchor, Box 3258
FMA, North Providenca, Fi 02911

HOT lst - many categores. Credi! card orders 1-800-843-
0755/1-515-232-6789. List, Box 1033, Ames. |4 SO0

FRESH, HOT, RESPONSIVE MAME LISTS of mallordes
BUYERS. Mosl calegories Compularized in IP CODE OR-
DER. Peal and stick labels. GUARANTEED DELIVERABLE!
For Brochure AUSH SASE to; THE MAIL LISTS FACTORY,
Depl. PM, 320 N. Piymouth Bivd., Los Angeles, GA 50004

INCREASE PROFITSI Fresh compuberized Mailing Lista al
Discourl Pricas! Free Detalls Greal Morthern Listings
Compary, 5608 Holdsy FAosd Minneionks Minnesois
S5345-5417.

FRESH opportunity buyers 10007318, Listings UnSimited,
AD3, Box 18, Milkwille, MJ 08332

INCORPORATE without legal leas! Free bookie! talls how,
includes forms. Call Harvard Business Sardoes, now B00-
345-CORP.

BUSINESS PLANS BY CORRESPONDENCE, for miloima-
tion $2.00. Eagle, 1630 Welon, #300, Denver, OO 80202

RUBBER STAMPS

CLOSEOUT Jewaliry 55¢ dozen. (Catalog 25e). Rousseds,
107-1831 Diow, Arlingion, M 32174

INVENTIONS Wanted! PATENTVESTMENTS
INTERMATIONAL, 1050 Connecticut #300, Washingion, DG
200035

CLOSEQUTS| Discownts’ Balow Wholosale! Froebies!
Information’stamg: DN, Box 20152K, Femdale, Michigan

CUSTOM rubber stamps. Free catalog. Grespin's, Box
2533, Davenport. wa 528092533

FOURA Lines Oniy $4.50 Posipaid. Box 32422, San Josa, CA
5152

IMVENTION Drawings By Professional Patent Dratteman
Dratart F.O. 72, Woodstock, Vieginia 22664

PATENT Search $1.00. Andrew Walson, 16725 Shannon
Ad., Loz Gatos, CA B5060

INVENTORS: Free information on offering your imvention
for sale. Kessier Babes Corporation, G-5-F1, Fremom, Ohio
A3

REGISTERED PATENT ATTORMEY Washington, D.C.
Suburh. Donald A Hettiesirings. 414 Hungeriord Drive,
Rockvise, Maryland 20850

INVENTION MARKETING. FREE INFORMATIOM
REPRESENTING MAMUFACTURERS. Patmant, T7 Fulten,
260 Financaal Districl, New York, MY 10038

INVENTORS! Hava an idea? Don't know what 1o do? Call
AIM for {ree information kit Toll Firee 1-800-225-5800

HONGKONG faciory needs several new products for theis
oversea buyers. Send product ideas Tar royalty evaluation.
Can producs exclusively. Honghong Plashe Metal Producls
Compary, Box B9827. Kwuniong, Hongkong.

MVENTORSI |l you have an imwmniion for salp or boense,
write for free bookiel explaining how we can help you,
Kesalar Salas Corp., C-5-1W, Fremont, Ohio 43420

WORLDWIDE BARGAINS . . . Imponts - Dropship - Close-
out - Surpius - Freables - (Stamped Envedopa). Manneas, Box
TTTPM, Highland, Ind. 45322

EARN MOMEY salling rings, jewelry, buckles, watches-—-
buy direct. 130% balow retail. Catalog $1.00 (refundabla).
Ankca-PM, 90 Groenwich Ave., Warwick, R 02886

FOR Sale—hew Knives—Discount Prices. Case, Buck,
Schrade, Parker, Frost, German Brands. SASE For List
Satisfaction Guaraniesd. Ed Sallea, P.O. Box 434,
Harrodsburg, KY 40330

SURPLLUS Odfice Furniture Brochure $1.00. P.O. Box 181,
Ellicatt Ciry, MD 21043

PRINTING PRESSES. RUBBER STAMP
DOUTFITS

TYPE Fonis, Hand Printng Presses, Mol Stampers,
Supplies. 120 Pages. 52.00 Deductible firs! order. Acme
Type, 1720 N Marhliald, Chicago, 60622

400,000 BARGAING Below 'Wholesale: Many Free! Ligui-
dations . Closeouts . Job Lot Single Samples, Free
Details. Bargainbunlors Opporunities, Bax T30-4, Helland,
Michigan 4424,

MAKE rubber stamps—big profis. Complete supply and
equipment catalog with instructions. $1 deductible with
ordar. Star Stamp Supply, 1720 M. Marshiield, Chicapo
BEI2

SINGAFORE, HONG KONG, TAM AN DIRECTORIES. List-
Ing 11,000 suppliers, 26,000 products. Buy direct informa-
tign $1.00. Marrick Distributing, Box 274M, Mernck, NY
11566

ADVERTISING AGENCIES, ADY. SER.
MAILING LISTS

QUALITY Mailing Lisis. SASE 1o: Welco Markeling, 7763
Troafaathen. Warren, Ohio 44484

FRESH hot responsive name lists of mailorder buyars. All
calegories Computerized in zip code ordar. Peal and stick
fabels. GUARANTEED DELIVERABLE. For brochasa rush
SASEHD to: Master Printers, PO, Box B482, Honodulu, HI

REAL ESTATE & FARMS SEES0-04E2
YOUR OWN FISH AND HUNT LAND FREE Mailing List Consulation. Details. GOC-34P, Box
LOW AS $3%ACRE S50 DOWN! 1107, Stuart, FL 33454 (305} 334-5208, 1-800-554-5478

BEST areas for fish and game, Gevernmant report mong
fish and game per squam mike, TITLE GUARANTEE. BUY-
BACK GUARANTEE. Bought thru EBTATE LICANDATIONS
across Canads EASY PAYMEMTS. Get your FREE catalog
NOW! CANADIAN ESTATE LAND, Dapt. PMZ, 2411 Yonge
Stroet, Suite 303, Toronto, Ondanio M4P 221 Phone any lima
Tk B BE-0d 44,

CALIFORMIA Lots. Acreage. 540 Down. $40 Monihly. Box
A5, Loa Angales, 90035,

UNITED MATHOMAL REAL ESTATE , . New FREE Cata-
log! Top real estibe vabeeg cogst (o coast, Full Color Pramiar
Propertias saction. UNMITED . . . For every type of real estabel
LWITED MATIONAL REAL ESTATE. 4T00-PM Ballevies,
Kansas City, MO 64112

CANADIAN COUNTRY PROPERTIES. Acreages for re-
creation, development, farming, fishing, hunting, invest-
ment, minetals, ete. QUR T1ST YEAR. Terms available Tidlas
gueraniead, Caflalog  abvmadled  §1.00. [(MGNAN
CORPORATION, Suite 496, B85 Bioor Street East. Toronto,
Canada MW 18E.

OPPOATUMITY SEEKERSMLM NAMES. FREE SAMPLE
Venture-LF, Box 3, Riviera, AZ 85442

MALMNG LISTS THAT PRODUCE! FRESH, RESPONSIVE
HAME LISTS OF PROVEN MAILORDER BUYERS. MOST
CATEGORIES. COMPUTER SELECTED FROM
HATION-WIDE DATA BASE. PRINTED IN ZIP CODE ORDER
OM PEEL AND STICK LABELS. GUARANTEED DELIVER-
ABLE OR REPLACED 2 FOR 1. DETAILS: SUNBELT
ENTERPRIZES, P.O. BOX 250, MISSOURI CITY, TEXAS
TTA50

MEW ACTIVE MAMES| MIXED STATES AVAILABLE! M-
MEHATE SEHIPMENT| Guarnntead - Responsse opportunity
ssakers on adhesive labels B00OS2S5; 10007840, S000%5175.
Others. Advon, Drawer B2, Shelley, 10 B32T4. VisaMC/AMER
1-B00- B2 RA5E.

HOT-CURRENT-LISTE GUARANTEED DELIVERABLE
PealSick OPPOATUNITY BEEKERS S00VE2E, 1MS40 MLM
S00/835, TMSE0. Mulll Source, Box 5585, Mooreaiown. N.J.
QBOET.

BARCO Type Founders. Type and RAubber Stamps
catalogue. Mail £2.00 mbundable on firs! onrdor, 237 5
Evergresn, Benssarville, 80108

TYPE for printing. Caialeg §1.00vdeductibée 18l onder.
Cuaker City Type. R.D. 3. Box 134, Honaybrook, PA 15344

PRINTING Presses, now and used supplies. List 50¢:
Turnbaugh Printers Supply. Mechanicsburg, Panna, 17055

QUICK Copy Printing. Low Prices. Wite: Matiorwidsa, 614
Horth Main, Bloomington, lllingis 61701

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewsdry, Gold Testh, Rings,
Diamands, Watches, Sihver, Platinm. Mail Articles Today.
Fraa gill with Intoremation. Chicage Gold & Precious Metals,
10 South Wabash, Dept. 458, Chicago, G063

TAKE MO CHANCES. Deal with oldes!, most reliable firm
n old gold business. Estabdished in 1834, We buy Goild,
Saiver, Plalinum, Diamonds, Highest Cash. Free Inlarmation:
Rose Industries, 28-A East Madison, Chicago BB

CLOCKWORKS, wood clock Blanks, rockhound supplies,
beit buckles, cuit siones, etc. Wholasale catalog 252 Eloxite
Corp., B0BLs 10k Strest, Wheakland, Wyorming B2301

CLOCKS & quartz movemenis; hands, diats, #ic. Autome-
bile clocks. Quartz comersions for aubo clocks. instruments
Services, 433 So. Arch 51, Janeswilie. W| 53545 1-800-553-
2674, WIS 1-608-T55-0963

SWISS WATCH REPLICA. 1005 Detaila! Satisfaction! #1
Wholesaler! ORDER. 213-305-8049.
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TREASURE FINDERS

TREASURE—Locate quarter mike awdy with ultra
sensitive iocator—brochure free. Aesearch Products, Box
ZTOET0-AME, Tampa, Floride 336688

FIND old coins, jewelry, gold nuggets. New patented
revpdutionary device. Free calalog. Gandinor, 47200 M. Tth,
Awe., Phoenix, AZ B5013

SAVE up to 40% on metal delectors. All major brands
Inchsding White's and Garrett. FREE discounl calalog.
Northwoods Goneral Stom, Dept. DPMI2, 1326 Greanway
Cross, Madison, W 53713, (608) 2T4-4680.

TREASURE Localers Ancient and Electronics. Most Com-
plete Line. Free Catalog. DETECTORES, P.O. Box 17129,
Daslas, TX TS217.

MEW DETECTOR FINDS "8B8" SIE GOLD MUGGETE
SEVEM INCHES DEEP! Informative Booklat 55. Literature
Fron! Wilson Elecironica, 4416 Brooklon, South Bend, IN
4BE14

§1007s Woekly| Homework Opportunities. Send $1.00 plus
salf addrosasd stampad smelops ta; Bax 3832M, Daughss,
Arizons BSBOT

HUGE Profits] RBeconditioning used car balienes. Secreis
ofhent don't 1el. Stamp please. Battery Outiet, Box 3300,
Hickory, NG 26603,

HEW, UNMATCHED GROUND FLOOR BUSINESS OP-
PORTUNITY. Carvalho, 8425 Hackray Circle, Richmond, VA
M,

§T00 or mome per week UENG your pickup bruck pan tims,
Free Delnils, KINGSTOM, Deptss, Dakaloosa, KS BED6E-
2028

FANTASTIC NEW MONEY PLAN. Home busineas for all
ages Fres delails. TAF ENTERPRISES, Box 24050, Canoga
Park, CA 91306

$40,000 OM % ACRE! Mew Hydroponics—Imexpansive,
pleasan), practicall Free Information. Robin's, Box 1214,
Frankiin, TH 370651214

INCREASE Your ncomal Your own presiigious mioney
business with nationwide lender nabeork.  Complate
training. supporl. PFA, Box GBTP, Dana Point, CA 02629,
[714) 240-0405 Extension 100P.

PROFITABLE OCCUPATIONS

REPAIR |awnmowers thousands ol parts and ool
whislesala s 40¢. Ellwanger's, PM, F.0O. Box v, Port Jarvis,
MY 12771

PLASTERCRAFT ... Profabde Home Business 3000
Molds Available. Detalls. Lynnetie. B251C Mentpark, Menior,
Chio 44060

FANTASTIC incoms Potenilal, S1aM your own mall ordes
business. Free inlo. write: DAD Distributors, 3351 Chester
Grove Rd., Uppar Marlboro, MD 20772

MECHAMICS Rapasrmen big monoy $100.00-5150.00
tagasr, Datadls $5.00. T24, B40 East Contrad, Arlingion Hesghls,
IL GO005

FT. SMITH Auction School, Fi, Smith, Ark. 72903, Residant
& Home study. Vieteran Approved,

EXCLUSIVE PRODUCT! MLM Ground Floor, Stamp. Mo-
R Hossary, Box 8272, Durange. Colorado 81301,

LIP SLAMMER. Unique Opporiunity bo make Wholesala or
Direct Sales with Mew Product. Send $5.00 lor Sampies &
infig. LS Laboratories, Box 158, Hominy, Okta 74035

GET RICH using OTHER PEOPLE'S MONEYI Unigue -
mmazing business!! Delails FREEN Finence'B, Box 4605
Margate, FL 33063

PREPARE Tax Aetums. Eam high foes, dignified work.
Train at home. Accredited Program. Mational Tax Training
School, Monsey, 2NT, Kéw Yok 10052

55314, Chicago, L 60858

#1,000 Weekly. Home Business Directory, Box 2018-PA4,
Hew York, Mow York 10163,

| MADE 540,000 Year by Mailorder! Helped obhers make
money| Details 25¢. Torrey, Bax Y'Y, Ypailanti, Michigan
28197,

§700 per month samings possibli preparing incodne tx
ratuarns @l home or b office. We show you how. Quickly
learned. Defads fres. Mo salesmen. Federated Tae 2065
Montrose, Chicago 60618

FANTASTIC EARMINGSH Seling Books. Mational
Marketing. 5A Elaine, Spring Valley, MY, 10877

RECYCLE METALS. MO, MOT BEER CANSI Essy 5458
weikly! Free inlormstion Reacycler, Bax 1214, Franklin, TH
AT0E5-1214

CLIP newapapar items—52 - 525 EACHH FREE Repori!
Clippings/8. Box 8109, Pompano, FL 33063

GET RICHY Secret law smashes debis—brings Cash,
Crasdit] FREE report!! WealthKvB, Box 4038, Pompano, FL
33063

§25.000 LOANS INTEREST FREED Secre! Fedenal law
WIPES OUT DEBTSM Detsils FREE!N MoneywiseB, Box
26744, Tamaras, FL 33320

VIMYL'S Where iha money |l Professionally repair, refin-
ish, recolor lumiture. luggage, car tops. Cuick, easy, Two
amalt £20 jobs a day sarn you 51,000 a menth, Homas, cars,
offices, restaurants, unlimited customerns. Start aaming alter
a few days practice. Sensalional details fres. VIP, 2007
Monirose, Chicago, B0E18.

TAKE Caislopg Orders. We drop-ship Z355 best seding
spacilty products. Lowes! balow wholesale prices. immaedi-
ate dedivery. Spectacular home business opportunity. Fres
Book. SMC, 0401 De Sote Avenua, Dept. 20-72. Chatsworth,
CA 81311-4B81.

MALORDER Books, 1,000 Prolit Repor. Selectve, Box
1140, Cloarwater, FL 33517

FIBRD0 From Square Fool Plywood. (Huge Demand)
Revaaling Prood 50¢. [Relundable) Woodwin, Bridgewater,
Mas. 02324

MAKE HOMEMADE BOOMLETS. I've samed $187,000
whih mine. Free information. Faleon, P.O. Box 1039,
Gallinbuwng, TN 37738

NEW discovary i baftery recondilboning. Elghieen
months guarantes means “Big Profits Fas™t Elecione, 7415
Gable Or. Little Rock. AR TZ205

BIG incoma s independent sales representative. Uinited
Aasoc aton Manulachiner” Repreasnlalives, Drawar B266P,
Kansas Cily, BE10E

ENJOY LIFETIME HOMEWORK. 48 years happy, aasy,
unique moneymaking. Mow retiring! Fres sacrat folio.
PUBLICOS, Cartsbed, Calif. 92008

£2.000 FROM A 4-DAY WORK WEEK! Possibla with this
sarvice offered to homecwners. Free defails. Oakwood
Publicabions, 5728 Upiand Way. West Palm Baach, FL 33417

14,047 HONG KOMNG-TAMAMN Products Cheap. Small lots.
Some samples fres. Harbor, Box 1T16PM1Z. Yuba Clty, CA
5092

DEALERS wanted: Weight-Loss Products. Low-Cholas-
terol Moals, Pasta: Homeopsihic Ramadies, Fusl Suppia-
mant; More. FREE Hawaisan Trip. Eaaily quality! THT, Box
1058, Minnaapolis, MM 55440

MAKE BIG MONEY REPAIRING WINDSHIELDS & Flate
Glass! Up 1o $60,000 yearly! Call TOLL-FREE for Valuable
FREE maport. 1-800-321-2587. Gias-Weld Systems Box
5755012, Bend, OR 87708

NETRIBUTORS wanted, New Visually Handicapped Bin-
g0 Compuber. Malal, Siratiard 36 C, West Palm Beach, Fla.
3417

BUSINESS OPPORTUNITIES

MPORT-Export opportunity, profiteble world-wida, mail
order business from home. without capstal, We ship plan lar
no risk examination. Experiancs unnecessary. Fre Raport.
Mellinger, Depl. CZTOC, Woodtand Hills, Califormia 81367

GUARANTEED $1.00 Pound from " Junked™ tiress! {Stamp
appreciated]. LeValleys, Fountain, FL 32438

ARAB BUSINESSMEN have monay ko buy & wvast. Top
finders foes paid. IMEA, 1286FM1, Box 3574, Mewpor
Beach, TA 92863

§10,000.00 + Monthly Possible Recruifing MuHileyel Dis-
tributors by Mail. FREE Datails. DICKINSON-PR 1286, 313
Uncas, Mitwaukes, Wisconsin 53207

STARTING WOUR 0WHN BUSINESS. FREE Subscnption io

CUpportunity Magazine tells how. Write Opporiunity. Dept.
6, & K. Michigan Avenue. Chicago, IL S0S02,

STARAT MOMEYMANKING WOODCRAFT BUSINESS mak-
ing “Easy - Quick” loys, gfis, noveflies. Free detais.
WILLIAMS, 36001 San Sebastian, Tecaon, AT B5T15

TURN YOUR CAR INTO “MONEY MAKING MACHIME-
" ... Bhowing engineer's paterted SUPER-SAVER™. $300
weakly spanetime guarantesd ! Dramatically Incraases MPG,
power, ongine e Fren  Dealership!  Admquist
Manufhctunng, GT12K. Millord, Penhsylania 18337

MARLORDER OPPORTUMITY: Start profitable home busi-
nies without exparionce or capial. Write for frem book. plus
details. Mo obligatson. Mail Order Asspcates. e, Depl B33,
Montvale, M 07645,

146 POPULAR MECHANICS

$1,000 weakly mallorder. immediate opporiunity. Mo
obligation. Enlerprise, 210 Walch-PM. Ames. 1A 50010

ASSEMBLE PRODUCTS AT HDME. Many opportunitsas
payng High Weskly Profits presantly svailable withoul
iFvssiriant. Wrils: Businesses, B28 Brgnton 11th, Brookiyn,
hew York 11235,

HIGH PROFITS WITH CUSTOM T-SHIATS AND CAPS.
Inexpengive, professional heat transfer  machines. Al
supplies. PRESS MADIC, P.O. Box 22800 (GC), Tampa, FL
33623

ASSEMBLE wooden noveltss al home. 'Wa pay $232.88
waakly. No expariences. SASE. Walnima, Box G0M. Finallas
Park, Fl. J200-D850

REAL Sucoess - Real Wealth - Proven Relkabilily - Gonsis-
tant results. Free Dwetsils. HE) Associates, P.O. Box 635,
Milior Place, Mew York 11764

§100,000 YEARLY | | | Assamble “PROFESSIDMAL"
GIANT SCREEN PROJECTION TV with lenses and soreans
utifzed by SOMY, TEMITH, SYLVANIA, and MAGNAVOX-
I .. Bimple construction! . . . llusirsted inlormation and

parts  catalog  5200.  Money  back
guaraniesl . POLFVISION, 18TPM Cyprass Street. Throop,

PA 18512

HIGH Profits, Home Busingss. Free details. Metioo, 570
P4 James, Walton, KY 41004

SCREEN PRINT T-SHIRTS. | ks, Fres Detaila.
“T-Printar,” POB 23801 (GC). Tampa, FL 33623

GOLD STAMPING MACHIMES, Inexpershes Cuality.
Large Imprint Ares Free detais. Magic Gysiams, POB 24086
[GCL Tampa, FL 23623,

BUMPERSTICKER PRINTER. Chaap, Simple, Portable,
Freo Datails, Bumpar, POB 22781 (GG, Tampa, FL 23822,

MAKE RAubbar Stamps. Highly Profitable Businass. Fres
Detsls. Stampar, POB 22809 (GC), Tampa, FL 33622,

CONCRETE Bilock Machines: Catalog $1.00. Route One.
Bow 3740, Rapid City. South Dakota 87025740

REFAIR HYDRAULIC JACKS—DETALS FREE WRITE:
HYDRAULIC PARTS BUPPLY, BOX 4157, BROWNSVILLE,
TENAS TB520.

VENDING MACHINES. No salling. Routes sam amazing
profits. “Big Catalogue FREE.” Parkway Corporation, 1930
PMB Grasrispring Driva, Timonium, Mandand 21053

FAMTASTIC ncome opportunity. Multl kevel plan. Mo
sedling. Tallerico, 802 Sant James 51., Pittsburgh, PA 15232

5001 Moneymaking opwnumul Free Catalog!
Dynarmica. Box 13066, Stow. OH 44224,

EARM $1.000's! Home Mailing Program. A58, Box
2659PM, Danbury, CT 06813

ALUMINUM SCRAP — Recycle Yourssil — MAKE $25.00/
POUND! Free Information: Industrisk-PWMET2, Box 127,
Mlgxandria Bay, New Yok 13807

H0-$100HOUR. Amazing breakthiough process reklones
Burned, Cul, Damaged Countertops WITHOUT REPLACE-
MENT. 2 hours'day earn $30,000year. Miliions of aparn-
manis, homes pay profits Immediately! Free informabion
REMEW, Bow 19636, Portland. Cregon 7218,

. FREE Dealership-Sell Mailing Lists! Complets Program
Fres) PCW, Box 1302PM, Valley Straam, NY 11582

LEARN Sewsng Machine FRepairing. Men, Women
Lucrative Profits. Gresslin Comespondence School, Box
5104, Spencer, lowa 51301,

MAKE MILLIONS MANUFACTURING BATTERESH!
Suppiles available. Everlasi, Box 365, Bogota, K 07600,

EXTRA IMCOME. Assambla products at homa. Ma expari-
ence. Detads, 1-813-545-8421. Exi. 698

GET RICH HOW! Cuick! Easy| Foolprool! Free Details!
baonryplan, G570 Seima, #32PCE, Los Angeiss, GA S0028.

[Continued on r page)




BUSINESS OPPORTUNITIES
(Cortinued from preceding page)

ANMOUNCING| AT LASTI An Armazing Mew Home Money-
making Plan. Fres Defails: Sundse, Box 112313, PAA128E,
Ocala, Florida 32673

ENTRA INCOME. Make £50. from $15. Aush lonp seil-
addrassad stamped snvelops. Dan Sebring. Depl. CMA,
17102 Military Road South. Seartis, WA 8188,

YOUR CAREER IN RADIQ. Free information. Bow 5848,
Postal Station A, Calgary, Alberta, Canada. T2H '3,

MAILORDER - Start profitable home business withoul
axparence or capital. Immediate wnlimited income. Write for
free details: Jeuller Lid ., Inc, 2736 N Andrews Ave., Suits
125-A, FL. Lowderdale, FL 3X311.

GEMUINE Amish Chesss Opportunity. Exciting MLAL
Excallant income, work from homa. Mo product selling! No
Imventory. Datails: Amish Cheese Enteprisa, #M, TOGS
Marcarol Ln, Cincinnatl, Ohio 45230, (419) 3754998

MAKE MONEY TEACHING READING, WRITENG, ARITH-
METIC. For parents, taacherns, luions, grandparents too. Ana,
B E205, Palm Deserl, CA 52261-3205

MAKE money al home $100 and SASE beings
details, Cuality Merchandisers, 388 Groadway, Mewburgh.
MY, 12550

THOUSANDS Of Successtul Business Opportunities!
Gpactaculer Cataiog $1.00 laland, Box 1874, Hilton Head,
BIC 29925

SHARPEM knives, scissors, saws. elc. Eamn big dollars|
Minimism investmenl. Free detads. Moon's, Inc., 2530 M.
Ashland, Dept. 12, Ghicage, IL 60614

BUSINESS LOAMS: Siar-up and Venture Capital our
ialty. Mo Collabaral, i Interviews. Write:
Associnies, Box 98-B4, Brookiyn, NY 11335

BECOME MAIL GRDER PUBLISHER. Rs-
print Rights To “Bestselier Available. Everything Do For
You! Frea Delalls. Associated-D, 385 Wesichealer Avenus,
Port Chester, NY 10573,

START YOUR OWN MONEY-MAKING BUSINESS. Be
Financiatly independent Earm $1800.00 Instanily. Safisfac-
i Guaranised. Small $5.00 Imesiment Redguined. Howey-
er, sand for Getails send: Seil Addresesd Stamped Envelopa
to: Doug Foust, P.O. Box 547, Grayson, Georgia 30221,
Sencus Inguiries Only!

PLANGD Tuning hearmed guickly al hom. Free infoomation,
Empine Schoal, Bax 104PM, Jupiter, FL 3468

$3000.00 in 30 Days ... Guaranteed! Frea Raport!
Mational-F, Box 504, Morth East. WD 21801,

REMARKABLE! Easy! Star profitable home business.
Frea details. JMD, 22 Oskaloosa CL., Darwood, MD 20855,

WOODWORKERS—Turn 54 Matarial Into $39.95—Detads
25¢. Pina Shop. B97T-3 Mammaoth, Manchesiar, NH 03104

$100 BILLION INDUSTRY BY THE YEAR 2000 Brand Now
Technology And Industry UNLIMITED OPPORTUNITIES!
Your Chance Ta Be A Part O Armericas Fubum ls Now! Do
Mot Miss Out! Send $20.00 To: Bountiful Emerprises. P.O.
Box 56606, Suite 581, Houston, Texas 77256

DON'T ANSWER AMOTHER BUBINESE DPPORTUMITY
OR MONEYMAKING ADVERTISEMENT Valuable Informa-
tion, FREE DETAILS. T. Brown Co._, 1040 SE. Oak 5t Albany,
OR 87321

T TAWAN-HONG KOMNG Products inespenshm
Small Quantities. Some Samples Froe. Liang, P.O. Box 1004,
Arcadia, CA 51005

MULTEL#wel Maitordor, Two Opporunities. O'Mail-M. 10
Oak Lare, Sulsun, CA B4585

PROFTT from lce Gream. Parl time o Full tima. Step by
Stap MAMUAL Guaraniea, Send $12.00 1o
Froaty, P.0O. Bax B4, Blaine, WA 88230

EXECUTIVE RECRLNTINGI Companies pay YOU big dollars.
Oparate from home. $200,000 year possible. W-J, P08 348-
PM, Corinth, MES 38804

MULTILEVEL marketing produces 20% of Amarican mil-
lonaires! information, suppor, leads provided for holbest
ground floor opportunities, 1-800-624-0854, X-543

NEW OPPORTUNITY. Learn Telephone Servica And Fe-
pair Al Home. AVERAGE $35.00HOUR. Frea Brochure
Setoomm, 2188-E Caolling Biwd., Guifpon, M5 33501

MAKE PYC FURMITURE. Turn your spare hours into
£31,200 yearly|! Essy home assembly business. Write: PVC,
TTPM, Batthe Ground, Washingion 98604

GET RICHI Secret law smashes debis—brings Cash,
Credit! FREE report!! Wealthi(iL'B, Box 4038, Pompans, FL
33063

BUSINEES SCAMS keap you skeptical of legidimade in-
coma opportunities. We dig through the scams fo offer you
the opportunilbes wilh potantial for sleady income. Send
§7085 for 3 selected income opporiunitien  Daneif
Enterprises. Sra Box 67534, Palmar, AN 09545

HOTTEST home Dusingss How-10 gubte. Guarsnissd.
FREE catalog. TARGET PUBLICATIONS, Dept M3, 7 du
Tempile, Baauport, Ouebec, G1E 428

HONG KOMG TAIWAN Froducts Chasp. Froe Details.
Write: Dafta Publications, Box 230, Indiancle, Miss. 38751

GOLD STAMPING MACHINES. Inexpensie. Cuality,
Large Imprint Area. Free detalls. Magic Systems, POB 24988
(GG), Tampa, FL 33623,

MAKE Rubber Stamps. Highly Profitabie Business. Frea
Destaits. Stamper, POB 220089 (GGE), Tampa, FL 33622

BUMPERSTICKER PRINTER. Chasp, Simgle, Porabla.
Frea Detalis. Buemper, POB 2Z27# (GG], Tampa, FL 33622,

FANTASTIC samings malling from homel! Offer: Rush
Addressed Envelopa. Imperial, P-8 X17410, Fort
Lauderdale, FL 308

FREE Details! Profidable Businesses Chperated From
Homea. Frank Bennatt, TI26 Easy 50, PM12, Columbus, GA
3604

EASY BUSINESS! Earn $1,000's Weakly. Froe Details.
Wit or sand stamped addresssd arvelope. Toddes, Dapl
P, 4218 West Ofive Ave.. Burbank. GA 91505

GROWING For Prafit] 520,000 sperotime possible with
backyard chsh crops. Free details. Homestead, Box 388-BP,
Friday Harbor, WA BE250

LEARN MIRROR RESEVERING free
Sivercraft, Box 12T, Lansdowne, PA 18050

infgrmatian.

ULTIMATE HOME BUSINESS For the ‘B0s Exploshe in-
come Opportunily Company Car Program, Computer Ser-
vice Monthly Newsletter. Liletime Membership, For Iinforma-
lian Send $6.00 To Cover Postage And Handiing To: Lodier
Enterprizes, Box 183, Pina Growe, CA B5685

ADVERTISE Fres in 507 Megarines. §5.00. Directory, Box
11N, Aflania, Georngia 30301

GENUINE MAKER. TRY i1 You'll LIKE it Free
intormation. Hay's Comner, 185 Sella, Sparks, NV, B8431

INCREASE YOUR INCOME in your spare time. Four

money making programa. $1.00. Westyork, Box 73, Dunbar,
Wy 25064

FREE Dwtails. Earn 1000° with your own profitable busi-
noss al home. Grea! Was! Entorprises, P.O. Box 111381,
Dept. PM, Aurora, Colorade 8001

MOMEY From dwmcarded tires! Detalls. Brownie. Box 53,
Fishers, indiana 46038

GET RICHN Zerg Irvestment Mo Borrowing. Free Detalls|
Money, B520 Selma, #32PCE, Los Angeles, CA 90028,

WRITERS! Sell Everything You Write. Dedails: Ingreas,
5420 Pasmerion, Terpie City, CA 81780

MAKE $240 Daity with Free lires? spane hours. 12 years
Success Secrets now yours! Dedalls: TweCo, TT1PM, Battle
Ground, Washingion 8604

FANTASTIC WEALTH in 90 Days' Use other People's
Morey. Free Detnils. TMACO, 2855C North Decatur Rd.,
Sulte 102M, Decatur, GA 30023

GET RICHI Make upto $15,000 n 30 days. No investment.
Write: McDowedl #8-12. 3660 Wilshire, Los Angeles CA
000,

GET FICH AT HOME! Fire your bosst Brand-new with
oxhaustively documented prool; Gibbs Associates, A.D.2,
Box B1K-PM, Cochranyvilie, PA 13330

EXCELLENT Incomel Fun Home Business. Frea Informa-
tien. Kathiean May, 240 W. Center, Moab, Utah B4532

FREE! Gal lizted. Receive [1000's) the Hotest Businass
Opportunities. Monstop, Write: Bilssoc. Box 4222,
Rockdgrd, IL G1110

PLANGO Tuning quickly leamosd with homs study coursas.
Diploma graniad. American Tuning School, 17050 Tedfar
Dirive, Morgan HlL Calif. 85037,

FREE information on how you oan achieve Financial
Independence the proven way. Wriba 1oday 16: Longhurs! &
Associphes, 210 Baronwood Courl, Brampton, Ondario,
Canata, LBV 3H2

MAKE MONEY AT HOME, e information on several
lucrative homa businesses. Wite: Java, Dept. 112PM, Box
1564, Baolaire, TX 77401

SEFED N GOVERMMENT NARCOTICS RMDI Awomo-
biles . .. Vans . . . Boats . . . Fumilure . . . Thousands other
itams. Bury Dirt Cheap—FRasall for Big Profits| Free infonma-
tion; Marcel, Box TSS57-M, Monros LA T1211

15 MILLION BIC'S SOLD DAILY, ot Armarca’s 50,000,000
smokars line your pockels with money by placing our new
BC LIGHTER VENDING MACHIMES next 1o all clganetts
machines. FULL OR PART TIME call 34 hrs. for FREE
brochura TOLL FREE 1-800-T22-4773 xt. X1, Vendgood
Manuladhering Conp.

OUT OF WORMT NEED MOMEYT $1.00 booklat shows
wini Pow B0 88 your own business. through classitied adver-
tising. Popular Mechanics, Dept. KC, 224 W. 57th 5t Now
York, WY 100719

AMATING FORTUME hidden in " [unked” batteries. Take it
for pennies! 17 years Success Sacrete yours now. Write:
OwenCo, TT1PMA. Battle Ground, Washington S98604

MONEYMAKING OPPORTUNITIES

$50,000 IN 80 DAYS! Quick and easy’ £1.00 lor complets
plan. Alkan Products, 333 Pacslic Ave., Sulte 508, Siockton,
CA 95207,

IMPORT EXPORT Mew way to start &t homa, Begin with no
inesiment. LS. Governmaent halps. $2.00. Willaw Ghen Ent.,
H16) M. Englehardt Rd., Watertown, Wi 53004

tian, FREE DETAILS. T. Brown Co., 1040 5E. Dak St, Albany,
OR aman

CONTROL MONEY - Stop letting money contral you! Free
details. Sage-9, Box 144, Annandale, VA 22003

£20,000.00 IN 45 DAYS. For Details Send $3.00 Ta: Four
inc., Box 38151, Houslon, Texas 77238

UFETIME INCOME!! DONLY $3 FOR COMPLETE DE-
TAILS! Bay Erterprisas, Rt 2 Norihwiew, Green Bay, Wi
54301

VALUABLE, Motary Public Commission. Experience, ex-
aminations not requined. Detalts $3.00. Keatzel B58 103
Avenua Morth, Mapies, Flonda 33963

EARN Up To 52000 Every Week For Lite!] Simpla, Sale,
Wark At Home Business. Wrile: Winston Publications, 124
Fox Chase Aun, Bedle Maad, N.J. 08502

YIDEQ hundreds weskdly. Mo money nesded. 3200 for
report with delailed nstructions. Video, P.O. Box 1057,
Dothan. Alabama 36302

GREAT EASY RICH CATALOG $1.00. TUMIRAME, F.O.
Bax 1545, Kalamazon, M 43005

EARM 85000 ANY WEEKEMD! Amaring mew syabam
rmakes it aasy. Mo money nesded. Skeptical ? FREE PROOF.
Write: Crossroads. Box 5087-C4, Babylon, MY 11707

EABY MOMNEY! Your lorune in classilied sds. 52.00
bookiet. Timothy Bullin, P.0. Box 1542, Kernergille, N.C
27284

INTRODUCING Easy Money Mow, Work Homa, Free De-
talls. Beaachwood Press, B052 Judwick Circle, Dept. 10,
Huntingion Baach, GA G646,

MOMEY| Success! Power! Achieve your goals. Compilete
book $100 (Refundabla). KAF, Box 2445, Port-Hardy, BC
WON-2P0

START a SUPER PROFITABLE BUSINESS from scratch,
Frea Subscription to Opportunity Magasine tells how. Wiile
Cpportunity, Dept. 116, § N, Michigan, Chicage, I 60602

FREE Information: Laam How-To Buy, 5all Scrap Gold,
Sitver. Recycling, Box 11Z16F, Reno, NV BIS10-1216

FREEDOM from financial worres, oporate a profitable
busingss a1 home. Free information. Jant, 52 Easl Elmwood,
Suite 17, Chicago Heights, flinois B0411

GET Rich| Maks upte $15,000 in 30 days. Mo irvestment.
Writa: McDowall #D-12, 3660 Wilshira, Los Angeles, CA
80010,

GOVERNMENT SURPLUS st ROCKBOTTOM PRICES.
Send $3.00 for current Nst. G331, Box 38151, Houston, Texas
I8

$200,000. in 24 hours. 165 fantastic new ways. o wealth,
$5.00, Guaranteed. Quicksilver Marketing, 611-14 Eaglecres
Wiilage, Roswed, BA 30078
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MONEYMAKING OPPORTUNITIES
m
AMATNGLY EASY! Gat rich, 1000's now simplel Fast!

Foolproot! FREE DETARLS. Associate, 1B6TT W. Dixie Hwy.,
North Miami Beach, FL 33180

HEED Money? Gash, Loans, Gowernment Grants. $9%
sgible-no imvestigation. KPA, Box 373PNM, Woodmers,
Mew York 11598

VISARMASTERCARD®, Simple. Etective. Guaranised
Program. Malional Cradil Natwork 1-B00-526-8802

MILLIOMAIRE OPPORTUMITY! Sure Fire Formule Free
Details. Virgo Publications, Box 37 PM, Haslings, NY 10706

LEARN AUTOMOBILE WINDOW ENGRAVING for fun &
profit. Autogless, Box 06ES1, FL Myers, FL J3806

MAKE MOMEY IN SPARE TIME. Earn gerorous commis-
ghond as & subscription represantative for ipading magazines.
For free dedails. send this ad wilh your fams and sddress b
POPULAR MECHAMICS, Dept. AB-5, 250 W. 55th 51, New
York, NY 10019

GOVERNMENT Surpius - Repor $3.00. 45995 Dudiey F-8,
Littheton, Codorado 80123

FREE datails - New mailorder opportunities! Cooke, 58M
Madsen. Baaconsfield. Quebec, HIW 4T7

FREE LITERATURE on HOW TO GET RICH N MAL-
ORDER. Klemy Enderprises, B827A E. Andevson Diive,
Beottsdale, AZ 5354,

FINANCIAL FREEDOM can be yours. Sell your tavorite
RECIPE to thousands, for 3500 per copy. Send $2.00;
Bpinnars Of Creation, 2085 Woodside Rd., Ske. S00-340,
Woodside, CA G4062

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash incamsa opporiunibies.
Hiding assets. Secrel loana. Mew identity. Eden, Box 8410
PC. Founiash Valley, CA 52728,

FREE Promational Alburns, Concert Tickets, Slereos. elic.
informalion: Barry Publications, 477 B2nd Stread, Brookiym,
WY 17208

FREE MOMEY! $300,000.000 Gheaway. Grants, Never
rogay. Details §1.00. Jakla, Box 3066FM12, Semanols, FL
542

Action Guarantsed, Aush

BORROW 5100,000. Prompd
Siamped Envelopa: Financimg, Box 1015, Carlisle, PA 17013
s01%

BUYNG Tungsien Carbide, Tungsten, Molybodenum, Si-
var Sobder, Silver Conlacts. Gold, Platinum. B00-321-6814
Ohio 218-531-8333 collect.

QOLD, Siver, Platinum, Mercury, Tantalum Samples
Evalugted Free Ore Assaying Service. Call Wholesale
Tarminal Toll Fres: 1-800-832-1010.

CASH for old records! Priced, Blustrabed catalog. 5200
{refundabie). Drscoliector, Box 32924(PM), San Antonio, TX
TE216

VISAMASTERCARD Alsc Quick Loans. Aefused Else-
whara? Try Us| National Finance, Box 33726FM, Richmand,
Winginia 232358

WO CREDIT Chack VisaMastercard detalls §3.00. CPSI,
PO, Box 387, Rancocas. MJ 08073,

FREE LOW RATE VIEAMASTERCARD LIST! Rush SASE:
Mark Wilkams, &4 Wes! 1751h, Bronx, NY 10453,

BORROW $500-$40,0001 On signature. Without collateral,
Keep indefinitety! Action R-12, 3660 Wilshire, Los Angeias.
CA §#0010

boans. Solf Address Ervelops. Prospar, PO,
Box I20-Ph, Mount Sinal, MY, 11768

LOANS by malll Instant raply! Fush stamped addressed
enrvelope; Marigoid. Box 2030, Richangson, TX 75060.

CUNCK Casn LOANS! Write: FICPA, P.O. Box 748,
Pimconning, Mi 48650

ViSA® Opiained Easity| Free Detalls] Gredit-Pid1 286, Box
2298, Sandusky, OH 44870

DIVORCE

WINHING  Information  S200 MEN'S  RIGHTS
ASSOCIATION, 17854 [Lyons), Forest Laks, MN 55025

PERSOMNAL

PROFITABLE Hoblwy. Free samples: ohows how mew
rethod tewches amyone, Watercolor Painting. in minutes.
SASE. Duhamel, 205-70 Ghpper Rd., Willowdale, Ontarig,
Ganada M2J 4E3

SOCKS Savers, will keap sotks paired thiu wash & dry. 12
Diskes §1.97. J8B, 7631 Alabama Ave. #3, Canoga Park, CA
1304,

BIBLE Cuestions answersd. Siamped snvelops. Bylon,
ET167 Banbier. Detrolt, Michigan 45219

SCAAP SILVER CONTACTS, FORKLIFT CONTACTS, Sil-
var Solder, Sterling. Gold Plaed. Robert Leszczak,
Myriia 51, Elizabath, M 07202

HUGE SAVINGS Eliminate Dealer Markyps. Free Trial
Balteries Wholesale, Terms Arranged. Call Toll Free 1-800-
21212, Or Wirite: Liopds-PMC, Rockiond, IL B1110

mmmurmmwby“!wm
‘Moneylavers”, B530PM-12, Langdon, Sepulveda,
Gljllnrnll 1343,

SMOKER'S SUPPLIES

CIGAR BMOKERS Factory Direct Save 35% 1o 60%. Sand
§1.00 For Sample Pack And Catalogue Tampa Criando
Cigar, P.O. Bex PM5TE, Saunderstown, R 02874

TOBACCOD

MAKE Pipas. Information: PIMO Inc., PDEE, Bax 58211,
Chicaga, Blinois B0658

DO ¥OU chew - smoke? Free Samples. Write. Fredco's,
Ceesden, Tonnassee M0225

SMOKE A PIPET Try BOURBON VAMILLA tobacco. $1.00
tor sampis and catalog. PIPE "N TOBAC, Broadway Souare
Mak, Tyler, Tanas 75703

SCIENCE & CHEMISTRY

BORROW 55,000.00 Mo credil of employmant needad. 34
hrs. [702) TRE-R2g9D

SIMPUFY preperation of your incoma TAX RETURM
Proven method by CPA Instructions included. Heritage
Publications, Box T18E, Sowthbury, Conn, 08488

PHOTO PUZZLE Any pholo mate into puzzle, Fres bro-
ghure. AL Tucker Specialies, P.O. Box 241182
Indianapolia, 1 46224

FREE DETAILS. Asliable Reminder Service. P.0. Box
93421, Los Angales, CA S0050

MONEYMAKING Fumeipss Cloaning Formulas., $3.00,
Pendar, 1505 Dak, Gresnsbano, NC 27403

FREE RENT — AMYWHERE -- (SAVE THOUSAMNDS) — 7-
Easy Ways to gel FREE RENT for yoursel!, taméily and
businesa. Expern reveals hidden Irade secrets. 53.00. (Satis-
faction Guaranteed). Rhodes Associates, 5784 Wayburn,
Dapt. PMIZ, Delrail, M1 28224

LAW ENFORCEMENT

AT LASTI LAW ENFORCEMENT EXAMINATIONS MAN-
WAL EXTENSIVE STUDY MATERIAL. 200 QUESTIONS;
ANSWERS. NO NONSENSE! YOU CAN PASS! $10 TOTAL!
CONSOMANTS, Box 12615, Darear. CO 80212

GOVERNMENT SURPLUS

*"GOVERNMENT SURPLUS™ JEEPS $30,001 5000000
temel Compleie inlormation Your Area, 1987 OFFICIAL
MRECTORY. 53.00 (Guaranteed). SURPLLES, (B15Z), 4820
Wisconsin Morthwes!, WASHINGTON, D.C. 20016

CAN YOU Buy Jeeps - Cars - 4 «4's Salzed In Drug Raid
For Undar 100007 Call For Facts Today! (615)-268-6701
Ext, 2012,

FREE Delakis! Posial Shoppe, 360 Exst 800 South, Salt
Lake City, UT 84811

FREE Facis! Mail Siore, P.0. Box 2523, Sania Barbara.
Califpornia 23120

FREE Dedails. Forwanding. Femails $1.00. Yaughn, Box
3191, Cuber City, Caltbornia B0231

TRUSTWORTHY forwarding Stamped remafis 51.00
Deamand-H, Box 1204, Caddo, Texas T6029,

FREE Remailars List Agenis Meaded. P3, Box 20658, San
Anbbiws, Taxas TRZ2G

UNMUSTED ADDRESS Discreel and confidential. Remail
$1.00 Single. Mall Forwarding Service, B050 5. Main,
Houston, Texas TTO25

MOATH POLE remaits, stampad $1.00. Chrestmaa is com-
ing! Phillips, P.O. Blow 55882, Morth Pode, Alaska BST05

INDOMESIAM remails! Letter £2.00, Ires Bali puir.-ﬂ.
your massage, similar handwriting, $2.00—0ONE,
BESKEY, Jakarta, Indonesia 12001,

SECRET MMLBOX. Free details: Privale Postman Box
B7T0P, San Diego, CA 92138

POLDRA, Box 55234, NORTH POLE, AK 99705, Remalis
Stampad Addressad §1.00 oz,

FREE information On Remail dnd Mass Mailing Sarvices.
Send SASE. P.0. Bow 850164, Houston, TX 77065

SECURITY, Confidentially.  Detalls:  Consumer
‘Warehousae, 8333 Pecific #508, Siockion, CA 95207

STAMPED Aamadl, Jeanmse Enterprise. P.O. Box 21081,
Codumbuas, Ohio 432271-0681

FREE, SCIENTIAIC CATALDG. R Laboratorias nc.
Presents (ts Latest Catabog Containing Scientific Laboratory
Equipmant And Supplies, Incheding A Complete Line of
Bpecialty Laboratory Glasswing, Write Today For Your FREE
Catalog. RUM Laboratores inc., P.O. Box 890, Santse, CA
30T

1987 CATALOG, 200 papes. Chemistry, Biology, Physical
& Earth Science, Nature, Dinosasrs and much more. Begin-
e 1o professional. $2.000 Merrell Sceentihc, 1665 Buffalo
.. Rochester, MY, 14624

ANATOMICAL CHARTS, MODELS, SKELETDNE, $1.00
Calalog. CHARTS, 7124 Merth Ciark, Chiesgo, IL B0626

BUY ANY CHEMICAL METAL ANYTHING - £3.00 Catsiog,
3276 Yonge 58, Toronte, Ont., Cenada MEN 2LE

LABORATORY CHEMICALS, GLASSWARE - APPARA-

TUS, Establshed 1983 - Catalog $1.00. HAGEMOW
LABORATORIES, 1302 Washington, MANITOWOC,
WISCONSIN 54220

FORMULAS, PLANS, ETC.
ANY Formula §10.00. Catalog $2.00. ). Balfort, Box 568,
Chicago, 60600
MONEYMAKING CHEMICAL FORMULAS—THOUSANDS!

CATALOG 3500 (REFUNDABLE): GWAJ, Box 163,
Brookfisld, Wissonsin 53008-0153

SPECIAL SERVICES

INFORMATION On anything Ferguson FRessarch
Specialists, B0-15 Woodside. Woodside, Mew York 11377,

GIANT Hert Catalog! - Free Sampies! Send $1.
{Artundabie). Pann Herb, S05F North Second, Philadelphia,
1912,

MOMEY Problems? Fres Booh describes Loans, Cash,
Governmend Grants, Odher benalits. avasabla to individuals,
Writa: Associates, Box S8-AX, Brookiyn, New York 11238

BORROW 535,000 “overnight” Any purpose. Keep
indafinitedy! Frea Reporil Success Research, Box 19738-AZ,
Indianapalis, Y 46213,
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TELEPHONE AMSWERING MACHINE Fun Messagos
Calebrity impersonations. Fran's Place, 280 Kozley Road,
Todland, CT 06084

FULL-AUTO Knives In Legal Kit Form, Colleciors, Sports-
men-Une Handed Operaticn Can Save Lives. Froe Full Color
Catalog: The Edge Campany, P.0. Box 828, Braftisboro, VT
02301 or Call Toll Frea 1-B00-445-1021

HERES - Yohimbinge, Pau D" Arco, and Others. Catalog
$1.00 [relundable). Jude Herbe, Box SEIPM, Huntington
Station, New York 11746

HEALTH, VITAMINS

PSORIASIS Sutterars: Discoursped 7 Write for Fres impor-
e Information that is helping thousands. Pixacod, P.O. Box
28117PM. Dallas, TX 75228
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MNew Brunswick, Mow mzmmmmucﬂﬂ FOB., RPM, USA, PO, 5x7,
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224 West 5Tth Street, New York, N.Y. 10019 Order
Classifisd Advertising Dept. (212) 262-4825 ::l"m
Only $70.00 for 10 word minimum
£7.00 each additional word

BOLD FACE CAPS add
$1 per word

Unabridgad Dictionary
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WORK CLOTHING CHICKEN ENCHILADA PIE wasry, dedicsous recipe £2.50. EERMAKERS: FREE ILLUSTRATED

OSK B'Gash work clothes (RAailreadiana) Free Catalog,
Depot, Depl. PC. Sullivan, llnois 1951

Ebel, Box 3083, Kakspall, Mortans 59003

5 DELICIOUS HOMEMADE CHIL! RECWES $3.00 SASE.
Shradels Homatown Foads. POB 108, Eddywlie, lowa 52553

GREENHOUSES

NDOOR Greenhouse. New Product Delsils Surfsidge
Emerprises, Box Z176-PM, Acworlh, Ga 30101,

FLOWERS, PLANTS & NURSERY
SUPPLIES

CACTUS SEEDS — Fun To Grow Indoors in Pots! interest-
ing Assoritment $3100. Chapparral Mursery. 2432 Peoria,
Suite 1282, Phoenix, Arpona BS029

RECIPES, COOKING, ETC.

10 HEALTHFOOD FHacipas, $2.00, SASE. POB 3073,
Tupehs, M3 3B803.

AUTHENTIC 1800°S RECIPES, Complete cookbook, over
100 originally worded recipes. appetoors o dessarts. S8 00
Medissa Kelly, Box 260142, Minneapodis, MN 55428

PRIZE WINMING Oatmeal Caramael Cake. Scrumphious!
£200. Moonlighting, 8205 Dresden Lana, Ralmigh. MG
2ren2

INDIA FAVORITE RECIPES - 10 recipes - Punjab and
South Madras and Pakistan way 52 only. Box T151, Invington
on Hudson, Mew York 10503

RECIPES INSTANT KAHLUA or IRISH CREAM. Have A
FESTIVE CHRISTMAS! EASY To Make And SAVE MONEY,
Send $2.00 For Both Recipes To: PJ & Co,, Box 750, Alten, 1l
E2002.

QLNCK Broads. irish Cream Recipes, §3.00, Regan, 5732
Morth Malsbary, Fresno, CA 8371

WINEMAKERS—B8
CATALOG OF SUPPLIES, SEMPLEX, BOX 122768,
MINMEAPOLIS, MINNESOTA 5541240276

WINEMAKERS—Bearmakers Fres , Low Prices.
Free Recipes. Callar-M. Box 33525, Seattle, WA 36133

BEERMAKERS OMLY! FREE CatalogMewshatiar,
William's, Box 2195MYX, San Leandro, CA S4577

FREE caislogue, lates! homobrewsng agquipmant. Mew
‘World Enterprise, 3J08P Chapel Hills, Boona, NC 28807

100 FAMOUS MEXICAN RECIPES, 8595 P.O. Box 102,
Oklanhoma Gity, O 73101

DRINK RECIPES A Collection of the most Popular Drinks
in the Gountry or a8 1o Enjoy! Send 55.00 to: Mcintosh
Enterprises, P.O. Box 2524, Fairfax, VA 22031

TWENTY-FIVE PASTA recipes and sauces, $5.88. plus ien
halian cookies, $8.98. Box 817, Mew Harttord, NY 13413

CHRISTMAS COOMOING - COUNTRY STYLE Baked Turkey

= Combraad Dressing - Giblel Gravy - Ambrosia - Recipes
S4.898, Mrs. Vickio, Rt 1, Box 3254, Alhta, FL 32421

SAVE! Make your favorite Ligueurs st home. 45 easy
recipes. Sand $4.85 to: Kallu Co., Box 153158, Milwaukes,
‘Wisconsin 53215

WINEBEER MAMING Cataslog: BAJ Enterprises, 1845
South 19h, Springlield, linois &2703

BEERMAKING - WIMEMAKING Catslog. Lowest Pricas.
BEERGEAR, Box 25093N, Lansing. Michigan 48909,

SOUP Book $5.55 Inc. Tax & Handling. Cameron's GiMs,
19015 Ashwood, 1544, Gresensbono, NG 27408

DELICIOUS POTATO RECIPES. ideal Chaistmas gift 55 55,
Vans Co., Box 443, Utkca, NY 13500

BEST O Asia Parl || J4.85-20 more Far Easl recipes.
MeCormack Enterpeisas, 1875 Acushnel Ave., New Badiord,
MA DET45

ALARMS Cawmlog: Complste Insiruclions And Pars,
Home And Car, CCTV, Telephona Equipment. Only $1.00,
F.0. Box 1504, Uplansd, CA 81788

ALARM Decals, Pg. 52.00 Mitchell's Signs, Box 145,
Hustburg, Virginka 24588

PROTECT YOURSELF with unique Alarm Light. Sacnet

DUTDDOR COOKING TIPS AND SECRET RECIPES 53,58,
Duarst's Secreds, P.O. Bax 341, Stowghion, Wis 53580

10 DELICIOUS EGGPLANT RECIPES, 52.00. P.O. Box 756,
Boca Raton, Florida 33429

CHRISTMAS RECIPES WITH MEMUS, old southarn styla,
$4.00. Richard's Ascipes, 24 Manor Lane, Wilingbore, M)
CHOSE.

FREE Popcorn Catalog. Popoorn Products, PO Box
F02336PW, Colwmbus, OH 43228, Or Send $1185 For
Samplar,

WINEMANKING, BEERMAKING., ETC.
WINEMAKING—BEERMAKING—BASOHOL. Fres Supply

Catalog. Yeast Equipment. Conbtinental, Box 188PM,
Cassalberry, FL 32707

SOUTHERN FRIED peach & apple pies. GENUINE Fillping
Chicken Adobo & Curry, Send 5350 J. Jones, Box 35762,
Los Angeins S0005

WINEMAKERS—BEERMAKERS -
Servica - Large Selection: Mraus, Box
Indepandance, Mussoun 64053

Frea Catalog - F
TAS0-L.,

pin activates blasting atarm to sand ablackers running. Fits
easily in pursa or pockel. Convenent bust-in flashight. Ondy
$5.85. MO Enderprises. Box 4202, Overland Park, KS 66204

AT LAST THEFT DETERRENT for oHice squipment. hype-
wriiars, PCa. video many applications. Brochuwre write: Blua
Manutacturing, 1524 Cherokes, Plano, TX 75023

ALARM, Resicential. Commencial, Auto. All Digital, Engi-
reered Flans 55.00. SMF Enterprises, P.O. Box 153, Newton
Junction, MH D3859
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75 YEARS AGO: December 1911

There were no electronic
flight decks in 1911, so the
first transcontinental air-

railroads as directional in-
strument=, By day, railroad |
tracks guided planes, and by
night, they used the lights of
railroad cars to keep them on
atrue heading. “The value of
following the railroad tracks
to get the proper direction of
A flight was apparent at the
| start of the great coast-to-
g coast (flying) contest in Sep-
tember.” A flier who follow-
ed the wrong track got lost

Pilots on right track. and was out of the race.

‘\'L!I'R HOME ON WHEEL

>OPULAR
hﬁ:{:ﬁANlLS

Clipper era

“It sounds fantastic, but en-
gineers think you will be
buying tickets for a l-day
ride to Europe . . . within 20
years," We predicted clipper
: service, using large amphibi-
nEC : ous airplanes, back in 1936,
The seale was never realized
but amphibious airline ser- |
vice did eventually come into
use. The 1936 story re-
viewed the work of flying |
boat  designer Schuyler
Kleinhaus, who wanted to
build a 500-passenger clipper.
The large size and necessary
engine power proved to be
the undoing of the project.

aAGAAINE

Tabletop talents

Ag Christmas 1961 was ap-
proaching, tabletop every-
thing was the latest craze.
PM offered plans for a pool
table that converted into a
ping pong table. Yet another
tabletop sport for which we
offered plans was slot car
racing. We showed tabletop
racing tracks built to accom-
modate from six to eight
cars. The wired slots in the
miniature tracks received an
induction  coupling  that
powered the little racers.
Courses provided dead
straightaways, loops and
other breathtakers.

Tabletop fun was In.

plane pilots had to rely on |

SO YEARS AGO: December 1936

25 YEARS AGO:

Road to boating

The first boat trailer was a
light truck with an extra set
of nonsteering wheels pro-
Jected by a metal rod under
the watercraft. To give the
trailer a test run, the 28-ft.
boat was pulled by sedan 150
miles in a heavy rainstorm,
The trip took 24 hours, slow-
going being attributed to
safety concerns.
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Roadwork robot
Roadwork was robotized in
1936 when a new rig was
introduced that could dig,
load, lift and haul automati-
cally. It was “programmed”
with a series of timing gears
and hauled by tractor once
its routine was completed.

December 1261

Wankel ine revs

We were impressed with our
firat test drive of a Wankel
engine-powered ear, a sport
Prinz with a 400-cu.-in.
powerplant. The engine was
coupled to a Volkswagen
transmission and had a 50-hp
SAE rating at 6000 rpm. It
started smartly, idled rough-
ly at 1400 rpm, but gave
silky performance when
cruising. It ran at a smooth
90 mph in high gear and alzo
yielded 47 mpg on test runs.
We noted that the new en-
gine called for an entirely
new car design, taking ad-
vantage of its light weight.
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Curie’s chamber

The University of Paris com-
pleted construction of a new
building for radium experi-
ments. Under the direction
of Marie Curie, a new re-
search center was lined
throughout with lead plates.
It was built on Rue Pierre

Curie, where her late hus- |

band had started conducting
radium experiments,

Automatic autopilot

The autopilot was already in
the airplanes of 1936, but PM

reported on a new device to |

automatically test the auto-
pilots. A vacuum-driven sim-
ulator with an autopilot in-
stalled on its back put the
equipment through a 2-hour
“flight.” Gyroseopic mount-
ing gave the input to the
autopilot that simulated
piteh, roll and yaw of a real
aircraft. The testing device
suceessfully  demonstrated
flaws in the standard autopi-
lots of its day and a modified
version of the simulator was
used into World War L1

Science kits

The hot science toys for
1961 included a basic
$85 computer you built
yourself and a $10 plas-
tic “invisible-man" scale
muoddel of human internal
OFEFans.

povlagy i k. Werw York, N, sl sulelivionsd mailing offiees, Aothorzed second-elas
il e seeund-matter gt the Post (ffice ot Mexieo DL.F.. Mexioo, June 20 1560, 1 1956 by The Heant Conaestion. All vights
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\IN $6598.

| Ata price-like this, Toyotds mﬁh(ﬂﬁ‘&éﬁ be the truck

. value champdt hauls the.higgest standard‘payloadin its
class, 1640 Ibs™* With its powerful high-torque )

anging, rugged
full-box steel frame, front torsian bar, and rear leaf spring.

suspension, it’s ready for the tough jobs day in-and day out,
LOOKING OUT FOR YOU HAS Mﬁ'DIE TOYOQTA #1.
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"MORE ECONOMY | -
A The fuel effigient Standard |
g3 ™ Bed is a bargain fo buy qm‘.f |
B _-,é?:’.. ot bargain to d{’m} i




FOR PEOPLE
WHO WATCH
THEIR MONEY

ASMUCH AS

THEY WATCH
THEIRVCR.




