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LUHEN IT COMES TO WAGONS,
NOBODY’S EVEN
I CHEUY'S LEAGUE.

Chevrolet has more kinds of wagons for you to choose from than anyone else.
Chevrolet’s got gasoline- and diesel-powered*

wagons. Wagons with available seating for four,

five, six, eight, nine, or twelve passengers.

Front-wheel-drive, rear-wheel-drive, and

a new four-wheel-drive 5-10 Blazer with

Insta-Trac system that lets you shift from

freewheeling two-wheel drive to

4-wheel-drive High at any speed.
Chevrolet—USA-1. With

Amenca’s number-one selection in

wagons, At your Chevrolet

dealer’s now

*Some Chevrolets are equipped

with engines _rmuhu ed by other

Cib diviswons, subsidines, or

affiliated companies world-

wiche. Ree your dealer Tor

details

Let's get it wogether

buckle up

= [TIALIBL! « CRPRILE - 510 BLAZER « SPORTUAN - SUBLRBAN



On the cover

ft's nol ke i was in

those old Worid War Il
maovies, Today's anb-
submaring warfare has
evalved into a deadiy
game played by computers
and super-sophislicatea
technoiogy. Read how
we'te secretly tracking
Russian subs in tha
exciting account that

1 beging on page 149

—PM painting by Ed Vakgursky
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Wyourestill  it's because you Try i:“ld rum —the
drinking WSITIEI  smooth alternative to

WINANRY . DR . bourbons, blends, Cana-

— . dians, even Scotch. The
first sip will amaze you.
The second will convert
you.

Make sure the rum is
from Puerto Rico.

Rum has been made in
Puerto Rico for almost five
centuries. Our specialized
skills and dedication have produced rums of exceptional
dryness and purity No wonder 86% of the rum sold
in this country comes from Puerto Rico.

RUMS OF PUERTO RICO

Aged for smoothness and taste.

Faor iree Rums ol Pueno Rico’ recipes. wite: Pusnia Rican Rums EEE" PM I
1780 Avenue of the Amencas, MY WY 10102 & 1982 Governmeni of Py +
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EDITOR'S
NOTES

he gung-ho spirit of PM edi-

tors has no limits, we've de-
cided. When our Home & Shop
Editor {a former artillery officer)
submits to a facial for the greater
good of the magazine, he has giv-
en his all. More at home in the
world of radial-arm saws, Harry
Wicks (right) became opur beauty
for a day at New York's Christine
Valmy Salon. [t was done to
produce 7 Tips On Surviving A
Really Close Shave (page 108).

Science Editor Eskow under Hawkeye.

Is the whole idea of personal comput-
ers more than you wish to cope with?
{But. don't you wish you knew some-
thing about them—to communi-
cate with your kids?) In this issue
{(page 94). Electronics Editor Neil
Shapiro had author Herb Friedman
pick the five friendliest computers
on the market. Theyre easy to
leam—and you can't be intimidated
by their size {see the tiny Timex/
Sinclair 1000 at right). 1f you're en-
tering the world of computers.
check out gur story. ™

FOPULAR MECHANICS = FEBRUARY 1983

Flock of Hawkeyes on way to service.

Grumman has built some 70 Hawk-
eye flying radar stations, most of
them for the Navy. Others have gone
to such allies as Israel and Japan,
When Science Editor Dennis Eskow
learned the plane is also a key to the
nation's war against Florida drug
smugglers, he promptly assigned the
story and. of course, inspected the
plane. Read about it on page 79.

Smnhrmbebﬂmr observes Shapiro.
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LETTERS

TO THE EDITOR

Driving schools aren’t all alike

Tony Assenza’'s article on safe driving
techniques (Asleep Ar The Wheel
page BB, Nov. "82) was excellent, but,
sad to say, it probably won't be read by
the people who need it most. The sta-
tistics he cites on the high accident rate
of driver ed graduates confirms what
I've suspected for years—that the
average high school type of driving
course is virtwally worthless,

All those idiot skid marks on the
pavement and the tire screeches that
sound throughout the night are evi-
dence encugh of mass driver incompe-
tence. It's high time we made the driv-
er's license something more than just
an 1.1, card and a birthday present.

CURTIS M, KINDGREN
ORLANDD. FLA

Thank you for Tony Assenza’s super
story on safe driving. The Berul Roos
school he mentions sounds fine for race
drivers, but are there any advanced
courses for ordinary folks who just

want to improve their driving skills?

I'm thinking ahead to when my young
son will be starting to drive.

ELAINE POSTLEY

NEW YORE

Auto Editor Tony Assenza replies:
Sorry if we gave the wrong Impression.
The Bertil Roos driving school located
in Blakesfes, Pa., is open to the public
and can definitely help to improve any-
one’s car-handling skills. (Roos does
teach race drivers, but in a separate,
more specialized course.)

Some other advanced driving
schools that readers might like (o know
about are the Jim Russell School, Lagu-
na Seca, Calif {also branches in River-
side. Calif and Mont Tremblant, Que. );
Bob Bondurant School of High Perfor-
mance Driving, Senoma, Calif.; Mo-
sport Racing School Toronto. Ont,
Scotti School of Defensive Driving.
Somerville, Mass.; and Bill Scott Racing
School, McLean, Va.

Let’'s keep the old atom

That was a spectacular painting of the
“new’’ atom (Here's The Atom As
You've Never Seen It. page 76, Dec
'82). But | don't need a lot of mysteri-
ous new particles for which, as even
Dr. O.W. Greenberg admits, "there is
as yet no convincing evidence of exis-
tence.” I'll stay with the old three-pan
atom. with simple electrons. neutrons
and protons, until there 15 more
proof. ERIC R. ANDERSEN

PORTLAND, ORE.

Science Editor Dennis Eskow replies:
The old atom may seem more comfort-
able ro live with, but scienusis can’t
explain such phenomena as beta radia-
tion and magnetism with the traditional
particles alone. If we want nuclear
pulse rockets and super cornputer
chips, we'll have to let them have their
quarks., monopoles and weakons—at
least until there's a better explanation.

Good winter project
I am writing to tell you how much we
enjoy the Adirondack-style lawn bench

&

Harhinger of spring: The PM Adirondack
lawn bench built by reader Ty Baltzell,

shown in yvour June 'B2 issue (Build
PM’s Adirondack Lawn Fumiture Ser,
page 116). My husband Ty did the car-
pentry. | did the painting, and the job
took only a few days.

Here's a photo {(above) to show the
result, We really like it and plan to
make the matching chair and table.

ROSE BALTZELL
MENDON. OHIO

We're gilad vou like the bench. For
others who may be interested, photo-
copies of the article are available for
§2.50 postpaid from Popular Mechan-
ics, Bax 1014, Hadio City Station, New
York, N.Y. 10101, For readers who
would prefer greater working conve-
nience, a set of eplarged drawings with
detailed instructions is also available
for $5.95 postpaid,

It’s coming, it's coming
Your October "82 issue contained plans
for a terrific automotive tool dolly
(Build PM's Tool Dolly, page 132). Now
I'd also love to have that engine stand

you showed in the same photo.
RICHARD A. FRECHT
CORTEZ COLO.

You're in luck. Flans for an engine
stand similar o the one shown f{that
was a commercial model) will appear in
a future issue of PM.

Doing our bit to help

Congratulations on your article How To
Awvpid The Most Commeon Shop Acci-
dents (page 120, Nov, '82). We are
delighted 10 see you make a contribu-

tion toward accident prevention.
PHILIF A, WOREMAN
SUPERINTENDENT. SAFETY AND HYGIENE
INDUSTRIAL COMMISSION OF OHIO
COLUMBUS, OHIO

Gee, it was a good one, too
We are very pleased that PM selected a
Brahma pickup topper for the conver-
sion project in the November ‘82 issue
{PM Designs Two Utlitarian GTSs, page
174). 1 am sorry, however, 1o have to
inform your readers that the molded
bedliner, which you also recommend-
ed, is no longer being manufactured by
us. PETER D. MacEWAN
BHAHMA INC

GRAND PRAIRIE, TEX

The Brahma bedliner was availabie
at the time we made the conversion.
Readers seeking alternate liners from
other manufacturers might get in touch
with the RV accessories dealers who
are listed in their classified telephone
directories, e
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(OVER FORTY YEARS AGO
PAULEY’S GREAT-GRAN DFA‘r

MADE A SEARS CRAF
RAICHET HIS

CHOICE.

Back in the ‘30, Keith Pauley's
great- grandfather started
out using his Craftsman _
mechanics tools on
his horsedrawn

hay rakes and wagons.
The set was handed
down to his son, who
used it on all sorts of
things. Then came Keith's
Dad and the ‘36 Dodge pickup.
Well, it wasn't long before Keith
got his hands on the set and he's
been using it ever since.

When Keith had a problem
with the ratchet’s drive shaft,
after 40 some years of use, we
offered to replace the entire
ratchet under our full unlimited
warranty. A warranty which
says, “If any Craftsman hand
tool or socket ever fails to give
complete satisfaction, return it to

the nearest Sears store in the U5,

Tool set savings based on regular separate
power and hand tool catalog prices.

Of course, we can't prom-

l ise your ratchet will last 40

years, but Craftsman mechan-
ics tools are still made of
tough alloy steel, then heat

% treated and tempered for

ON SALE JAI\I 30-FEB.19

5 AVE
OVER SU%

P

and Sears will replace it, free of
charge.” Keith wouldn’t hear of
it. All he wanted was a new part,

Prices and dates apply only to continental
Linited States except Alaska.

durability.
And today, Craftsman
sockets have thin-wall con-
struction for easy access o
hard-to-reach areas.

No wonder millions of people
like the Pauleys have chosen
Craftsman mechanics tools. And
now this 40-piece tool set is the
Craftsmman Choice from January
30 through February 19. Ata
savings of over 50%, don’t you
think it's time you made it yours?
P.5. You'll be happy to know Keith

got his part. And word has it, Keith's
son is going to get the original tool set.

sears

& Sears, Roebuck and Co., 1983



SCIENCE

WORLDWIDE

Dead Seadecadeyieldsnew discoveries

After studying the 2,000-year-old
Dead Sea scrolls for a decade. Israeli
archaeologists are about to publish
studies that are bound to stir excite-
ment in the world of biblical archaeolo-
gy.

Using sophisticated chemical tests,
the Israelis have found that smudges
and tears in the scrolls were probably
caused by centuries of denaturation—
a change in chernical structure—of a
protein called collagen. It's found in the
animal-skin parchments of the scrolls.
Critics have accused the Israelis of mis-
treating the scrolls.

Another discovery: Yigael Yadin,
whose translation of the largest scroll
will be released in English next maonth,
has concluded that Jesus was not a
member of the ascetic Essene cult,
despite long-held and widespread be-
liefs to the contrary.

Here comes Halley!
Back in October, scientists at Mt Palo-
mar registered the faintest impression
of a speck of light heading from the
direction of Pluto toward our sun. It
was the first sighting of Halley's comet.
" That's exciting, but even better is the
fact that l—and possibly you, our read-
ers—can be part of the Intemational
Halley Watch.

An amateur's telescope 8 to 10
inches in diameter could produce some
very important photographs o be used
by professional astronomers in leamn-
ing more about Halley as it approaches
naked-eye view in late 1984. The Hal-
ley Watch is being conducted by the
Jet Propulsion Labs in California. If you
have a telescope and want to take part,
send me a self-addressed stamped
envelope for details.

Solar dictionary

If you think a mean wind is something
that brings misfortune, you need V
Daniel Hunt's Sclar Energy Dictionary
{Industrial Press, $27.50). Here's how
mean wind gets straightened out: “If
no average interval is specified, such as
annual mean wind, the reference prob-
ably indicates an averaging interval

8

Jjust long enough to filter out wurbulence
in the wind, eg.. 15 minutes tw 1
hour.” That's plain English.

Iron-powered bees

Scientists have long suspected that fly-
ing animals get their sense of direction
from the Earth’s magnetic field. Now
comes a paper from Science magazine
that reports the discovery of iron-con-
taining cells in the bellies of honey
bees. The six researchers who wrote
the paper think the iron may play a role
in the making of certain honey bee
body chemicals, and may also affect
the direction of honey bee flight,

Imagine you're healed
Fatients with diseases diagnosed as
emotionally-caused tend to be unable
to have fantasies or daydreams, ac-
cording to research presented at the
Marquette University “Power of the
Imagination Conference.” It was noted,
however, that such patients given hyp-
notic suggestions of a daydream
showed signs of improved health, and a
few even recovered. Patients with ill-
nesses ranging from cancer to ulcers
reportedly responded to treatment.

Stars for sale

The International Astronomical Union
has found some shady groups in Aus-
tralia with official-sounding names that
offer to name stars after a person pro-
vided he pays a "research fee.” The
1ALl whose star registries are the only
sources used by professional astrono-
mers, cautions against buying a star
name. If you find someone selling star
names in your area, let me know.

Space suit snag

The Space Shuttle crew's planned
November space walk was canceled
because of failures in the astronauts’
space suit air-circulation systems. But
another kind of snag worries space
experts: Can woven space-suit material
get torm in orbit? To test a variety of
materials, New York's Fashion Institute
of Technology has developed a “'mace
snagger.” It's a simple device for such
a high-tech field. A spiked ball about

Mace snagger is used to test strength of
space suits and other woven material.

the size of a Ping-Pong ball is anchored
to the machine. The fabric runs along a
belt. letting the spikes run across the
material,

By counting the number of snags
that are developed over a specified
period of time, the clothing researchers
can predict how a fabric will behave
under specified conditions. ™
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DIRECT FROM U.S. OPTICS

QUALITY SUNGLASSES AT FACTORY PRICES

Metal Frame Sunglasses Feature * Impact resistant lenses * Handcrafted * Polished glass lenses * Hardened metal frames »
Onl Only Only
A 5]4.9; E :

-, 51.95

Warld Famous Pilat's Glasses

The Classic Black Metal Frames These precisaon fhght glasses are now available
Black metal frames, gray lenses Tham &ncd durabile black metal frames tethe puble 1‘5'_°'H]T' 5798 I you eould buy them
A S30.00 value only 51498, 2 pairs for $28.00 Avistor teardrop style ienses elsewhete, they'd probably cosl you over 52000

A $25.00 valur only $1495 2 for §28 00 Specify geld or miver frames. A $20.00 value
i (i anly $795. 2 pairs for $14.00
Only

§9.95

Only Only
B soos| T s1495 | 7

Change-A-Matic n.lght Glasses
Features lenses that darken owtdoons

Fich Tortoise Shell Style and change back to lighter tints indoors Aviator Teardrop Flight Glasses
Classic style, large gradient lense Specity gold o1 silver frames A 33000 valus Flemble cable temples, gold frames
A $20.00 value only $5.95. 2 pawrs for $16.00 only §14 95 2 paurs: for $268.00 A E2000 value only 5995 2 paws for 51800
Cc Only | & Only | g Only
$10.95 $1495 $9.95

i &y

nge-A-Matic Aviator Glasses

Gold rame, flexble cable temples

ried Leans Flight Glasses Lenses darken outdoors, change back to Srandard Aviator Glassss
Unexcelled glare protection,gold or silver lrames lighter tints indoors. A $I0.00 walue, Traditional stems, gold frames
A 32500 value only $1095. 2 paurs for $20.00 only 51495 2 pairs for $28.00 A R2000 value only 5955 2 pairs log S1BD0
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A Black to U.S. Optics,” Dept. 849, P.O. Box 14206, Atlanta, Georgia 30324
. o— Credit card eustomers please fill in Card # and Exp. Date.
FREE — limited time only —deluxe velour-lined case with each pair of
c glasaas ordered (a $3.00 value). Dealer inquiries invited.
o Black redit card orders may call 1-404-252-0703.
E Black
E Visa or Master Charge # Exp. Date
[ £ Gokd
H Black Name
I
I Gald Address
K Gald
L Gold City State Zip
TSy Sl e I NOTICE: Don't be fooled by cheap imitations. These glasses are
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made exclusively for U.S. Optics.” To make sure you get the best,

Total ——— order now and if not completely satishied return for refund within
Free case with each pair. 30 days. No Non-sense 30 day guarantee. * Copyright 1982 U5 Optics™
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New Nissans

Trying harder
goes with being
No. 2. Nissan
tried so hard
with its Sentra
line that it was
the bestselling
nameplate for
several months
last year. After its
introduction in April, Sentra beat
the Toyota Corolla 19.513 1o 16,727
models sold for the month of June. and
then edged it out again in July and Sep-
tember. At last count, the Sentra is still
going strong and could give the Corolla
a tough fight for top honors in '83. Sen-
tra's appeal (aside from phenomenal
fuel mileage, of course) is in its very
contemporary styling: smooth outside
and roomy inside, just like Stanza,

Maxima wagon, one of smartest-looking
haulers around, now handles like sadan.

New for ‘B3 is the Pulsar NX sport
coupe, replacement for the 310. This
dramatic wedge is controversial in its
styling (chopped too abrupdy in the
rear), but it's a solid car offering a lot
for the $7.399 base price—sunroof,

Pulsar NX is Nissan's new, dramatically
waodge-shaped, front-wheel-drive coupe.

AN/FM four-speaker stereo and pop-up
halogen headlights. Power is from Nis-
san’s 1.6-liter ohc Four

Sentras get the same 1.6-liter engine
but the MPG model continues with the
1.5 liter). Stanza's new option is a
three-speed automatic  transmission
with lockup torgue converter.

The sporty 2005X hardtops and
hatchbacks have power steering stan-
dard and SLs are available with leather
seats.

The wvery

smart-looking Maxima

maodels have so much going for them

that a lot of car buyers are being short-
stopped on the way to their BMW deal-
erships. Nice refinement for ‘83 is a
new rear suspension on the wagon (it
doesn’t intrude on the cargo space) that
lets you drive it as if it were a sedan.

Last. but not least, are the 2B0-ZX
models with larger tires (205/70s
instead of 195s) and a new interior
option package. Suspension is softened
for improved ride on Turbos.

Tale of two Civics

Driving Honda's 1983 Civic 1300FE
(FE for fuel economy), you'd expect
to slip the shift lever into fifth, settle
down to a steady 55 mph
and get between 46 and
59 mpg: They're the
EPA numbers for esti-
mated mpg and high-
way mpg. What you
don't expect is o be able 1o
squirt away from a lot of cars on the
road—squirt up to 60 mph in 11
seconds. Honda gives you first and

10

Civic 150085 is new in ‘83 Honda lineup.

second gears that let you do that, and a
fifth that lets you net 55 mph while the
tiny, 1,335-cc Four is wurning 1.980
rpm, a fast idle. New to the FE this year
is an upshift light that tells you when to
shift for best fuel economy. (When
you're having fun driving this ergo-
nomically perfect little car for the sport
of it. ignore the light.}

After a few hundred miles in the
1300FE Civic, | wondered what more
satisfaction | could get when [ switched
into the new model for ‘83, the 15008,
Well. driving this GTO of Civics. | found
that with the 1.488-cc engine you do
shave a little time off yvour brisk sprint
to 60 mph. That's satisfying. And with
the S model's rear stabilizer, special
shocks and Michelins, you're quicker
through the slalom. That's satisfying.
Alsp, the 5 models are great looking
and great feeling with their fashionable
intenors, four-spoke steering wheels
and other identifying features. That's
satisfying. But all of these 5 goodies are
really not necessary. Honda has a
delightful Civic even in its high-geared,
fuel-economy, FE model,

Turbo trucking

Mitsubishi sells its turbodiessl pickup
here, but not this Pajero turbodiesel Jeep.

We'll have to follow up our turbo cars
story (Turbocharging—This Time It's
Here To Stay, page 71, Dec. "82) with a
turbo trucks piece—not of the Mack
variety, but those scaled for you and
me. Late last year Mitsubishi gave us
the turbodiesel pickup in two- and four-
wheel-drive versions (and they have
turbos we don't even know about, like
the Japanese-market Jeep above). Now
Subaru has a gas turbo in its Brat and
4wd sedans and wagons. They're just
out and we plan to be driving them
5000, ™
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Owver 10,000 drinkers across the country
have compared the taste of Imported Windsor
Canadian to the taste of Seagram’s V.O.

And they chose the mild, smooth taste of
Windsor over V.O.—57% to 43%.

If you're a Windsor drinker, that will
come as no surprise. But if you're not, try the
taste of Windsor and find out for vourself
why it’s the Canadian that stands alone.

You can’t beat the taste of Windsor. And
vou certainly can’t beat the price.

WINDSOR ¥

ONE CANADIAN STANDS ALONE

jfr vl of
Nﬁmfw’

CAMADIAN WHISKY-A BLEWD « 50 PRIOOF « IMPORTED AND BOTTLED BY THE WINDSOR DISTILLERY COMPAN'Y, NEW YORHK, MY/ CS83 NATIORAL DESTILLERS FRODLUICTE 0O,
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Four ‘832 Chryslers unvelled

Chrysler just keeps spinning off innova-
tive new products on varations of the
versatile K-car platform. The latest four
consist of a super-luxury. fwd New
Yorker; a stretched Executive sedan; a
IungPr-sull limousine and a nostalgic

woody'' version of the LeBaron con-
vertible,

Based on the 103-inch-wheelbase E-
Class sedan introduced last fall, the six-
passenger. "'formal'’-roofed new New
Yorker is not to be confused with the
larger and much heavier old rear-drive
New Yorker, which has been redesig-
nated “New Yorker Fifth Avenue Edi-
tion" for *B3.

It shares the company's 2.2- (newly
fuel-injected) and optional 2.6-liter en-
gines and comes standard with Chrys-
ler's Vipice Alert warning system and a
travel computer,

The five-passenger executive sedan
and seven-passenger limo, both deriva-
tives of the fwd LeBaron, are being
built by an outside contractor for ‘83,

In spring, you can get LeBaron convert-
ible in limited-edidon '‘woody” model.

but may be fully Chrysler-produced
next yvear if sufficient demand material-
izes. The former's overall length is
increased by 24 inches. the latter's by
31 inches, over the basic LeBaron. Both
should deliver 20 to 30 mpg from their
standard 2.6-liter engine.

The limited-edition Town and Coun-
try “woody” ragtop becomes Chry-
sler's most prestigious convertible and
comes complete with the 2.6 engine.
Mark Cross leather trim. rear decklid
luggage rack and a long list of addition-
al equipment. About 500 will be pro-
duced this year.

Turbo 2000

Turbochargers are all the rage these
days. and rightly so. It's one of the few
alternatives automakers have for com-
bining the power and fuel efficiency
requirements of downsized cars, All set
to debut simultaneously with the mid-
engined Pontiac Fiero, is a turbo-
charged version of Pontiac's 1.8-liter.
overhead-cam Four which will appear
as an option on the 2000 (J-car).
Complete with throtle-body elec-

tronic fuel injection. hydraulic valve lift-
ers and a new aluminum intake mani-
fold. this will be the first. small, turbo-
charged engine from any GM division
since the mid-"60's turbo Corvairs. We
drove a prototype in an "83 J-2000 last
summer, and even with automatic
transmission it was a real screamer,
Ford. of course. is scheduled to
unveil its 2.3-liver turbo Four (in a high-
performance T-Bird) about the tme
you read this, and Chrysler is readying

Pontiac’s P-car gets a name

We've been taiking about Pontiac’s P-
car for what seems like ages. Photos
appeared in DLP last month (see page
14). We've only been able to call it by
its internal designation—F. Now, at
lonyg last, the vehicle has a name and,
as a bonus, an appendage. Pontiac has
officially called it the Fiero 2M4, Fiero,
according to Pontiac. is short for Fire-
bird and Asrodynamic. In Italian, they
tell us, Fiero means "proud one.” The
2ZM4 stands for two-seater, mid-
engine, four-cylinder.

its turbo 2.2 for its ‘B4 G-24 sports car
{we’ve already had a chance to drive an
engineering prototype with this engine
and report the experience on page
65). AMC already has a turbo Fuego,
and VW of America recently intro-
duced a turbodiesel Rabbit option.
GM's Chevrolet Div., for its part is
reportedly looking at Wankel-type,
crankshaft-driven superchargers to
boost the output of its 2.0-liter and
smaller engines of the future,

Pontiac also would like to have its
own high-performance turbo V6 to
replace the 5.0-iter Chevy V8 as the
top-of-the-line Firebird Trans Am op-
tion. Division engineers are working on
an all-aluminum, port-injected. fwin-
turbo 2.9-liter version of Chevy's 60°
V6 for just such an application. but
don't expect it before the "'BS model
year.

Fwd T-Bird/Cougar for ‘867
As spon as Ford's design people had
completed work on the sleek, new "83
Thunderbird and Cougar last fall, they
started on all-new fwd versions for pos-
sible "86 or '87 introduction. These will
likely retain the rounded aero look but
will be reproportioned for conversion to
fud.

Ford is planning to follow Chrysler
and GM in converting virtually all of its
products to the more space-efficient
fwd configuration. and its new fwd
transaxle for mid-size and larger cars is
slated to be ready by the "86 model
YEdr.

Another Ford program involves a
larger version (2.5 or 2.6 liters) of the
new 2.23-liter, fast-burn, swirl-combus-
tion Four as a higher performance
option for the seon-to-come fwd Tem-
po/Topaz compacts. The larger and
more powerful engine should make
these cars more competitive with GM's
mid-size A-cars (which offer both gas
and diesel VBs), and it may be ready as
early as this fall.

All-new Rabbit for ‘85

Faced with diminishing sales of its

decade-old Rabbit, VW is working full

clip on a new one for introduction a

year from this fall. Contrary to pravious
{Please tum to page 16}
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Strong new reason

to pick Ranger!

Ford's tough Ranger is already the best-selling
4-cylinder pickup built in America Now it offers
V-4 power and performance. tool

V-6 Ranger Driving Power. New optional 2 8L V-6
boosts driving power and excitement. And it's
available in both 4%2 and 4x4 models

More payload than Chevy 5-10. Ranger’s 1755-1b
payload option is the largest of any American-
built small pickup.

E. L Polk & Co. CYTD registrations. August, 1582

Fords new Electronic Engine Control. EEC-IV, con-
stantly monitors the Ranger V-6 for most effective
performance It can
process a million com-
mands a second!
s’ Widest choice of
~ engines. Only Ranger 4x2

offers two r-i-clinder gas engines
FORD

and a V-6, plus a new diesel
FORD DIVISION @

that the Chevy 5-10
can't match.

= /AR

Get it together-Buckle up.







Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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(Continued from page 12}

rumor, it will be more evolutionary
than revolutionary in both style and
engineering. and definitely will not be
based on the teardrop-shaped, Auto
2000 concept car that's been touring
the auto show circuit. ,

The "85 U.S.-built Rabbit will be
slightly longer (both overall and in its
wheelbase), more rounded, more
wedge-shaped and far more aerody-
namic than the current version. with a
roomier interior and significantly better
fuel economy, A large part of that econ-

omy gain will result from advanced
electronic engine control and (probably
beginning in 1986) a computer-con-
trolled, continuously variable, automat-
ic transaxle on some models. as well

Meanwhile, VW of America is tout-
ing some 1,300 improvements to its
‘83 line; new Luxury GL. turbodiesel
and high-performance GTI Rabbit ver-
sions; and its new. 12-month. unlimit-
ed-mileage warranty. A specially
equipped '83 Rabbit diesel recently
became the first production wehicle
ever to top 50 mpg in EPA city testing
and posted an astounding 67 mpg in
the EPA highway test,

FOR YOU

WHO WANT

BEST.

Impeaccable workmanship in every detoil. Precision made parts. Hond honed,

cutting edges. Fine polished finish. Blue plastic
pdby CHANNEu.oéan Send for your free

best. At no premium in price. Tools

comfort grips.

catalog. Channellock, Inc. Meadville, Pennsybeanio 16335

Chevy's hot experimentals
At Chevy's press preview day at GM's
Milford, Mich., Proving Grounds last
surmnmer, we couldn’t help marveling at
all the wonderful, experimental, non-
production hot rod Chevys on hand.
most of them available for driving. The
Camaro group alone had a fuel
injected. V6-powered Z28 and three
Dick Guidstrand-prepared Z-cars—ong
with a 5. 7-liter aluminum V8; a second
with a multipoint. fuel-injected 5.0-liter
and independent rear suspension; and
the third the very same 200-plus-hp
228 race car we had barely beaten at
Nelson Ledges (see Only The Strong
Survive!. page 92. Nov. 'B2).

There was also a very fast VB-pow-
ered Chevette, which we keep hearing
they may put into production one of
these days. Also a fuel-injected V6
Cavalier (J-car) development vehicle,
complete with a whole dashboardful of
intricate instrumentation, knobs. dials,
bells and whistles, and an engineer 1o
demonstrate it.

Also a turbo V8 Citation (X-car) X-
11. And a gorgeous, dechromed, candy
apple red, HO V& Cavalier coupe with
special tires, steering,. suspension, inte-
rior trim and more. This one, we sub-
mit, should already be in production to
compete with Pontiac’s STE. Buick's
Century T-Type and the various high-
performance imported sport coupes
and sedans.

Under great pressure lately to im-
prove the performance of its various
production engines, Chevrolet seems
1o be saying: ""Be patient, please, We're
working on some really neat stuff for
the future.” Unfortunately, you can't
buy any of it now. Maybe, somaday.

The Tiger is back

Remember the Uniroyal Tiger Paw and
the wonderful animated ad campaign
that made it a household word in the
186057

Uniroyal, betting that you do, has
recreated the character and a fresh-
ened version of the campaign after a
15-year absence.

It will be used to promote the Uni-
roval name. in general. and at least
three separate Tiger Paw tires: first, an
existing all-season Tiger Paw radial;
second, a brand-new, mMore expensive
high-traction. low rolling-resistance,
long-wearing. all-season. steelbelted
radial called Tiger Paw Plus; and third,
an ultra-premium version of the Tiger
Paw Plus, which uses the company's
excellent Royal Seal puncture sealing
Systerm,

Uniroyal says its new Tiger Paw Plus
eliminates the need for mud-and-
sNoOWs, yet runs quieter than the usual
all-season radial and wears 10 percent
longer than its own Steeler. ™
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Everybody's making money

servicing them.

New NRI Home Study Course Shows
You How to Make Money Servicing,

Repairing, and Programming
Personal and Small
Business Computers
Seems like every time you turm dround,
somebady comes along with a new computer for
home or business use. And what's made it all
Fmsihte is the amazing microprocessor, the tiny
ittle chip that's a computer in iwself
[sing this new technology, the industry is
offering compact, affordable computers that handle

things like payrolls, billing, inventory, and other jobs

for husinesses of every size, .. perform household
functions including budgeting, environmental sys-
tems contral, indexing recipes, And theusands of
hobbyists are already owners, experimenting and
devefoping their own programs.
Growing Demand
for Computer Technicians

This is only one of the growth factors influenc-
ing the increasing opportunities for qualified com-
puter technictans. The UL.S. Department of Labor
projects over a 100% increase in job openings for the
decade through 1985, Most of themn rew jobb created
by the expanding world of the computer

Learn at Home in Your Spare Time

NRI can trin you for this exciting, rewarding
field, Train you at home to service nol only micro-
computers, but word processors and data terminals,
too. Train you at your convenience, with clearly
written “bite-size” lessons that vou do evenings or
weekends, withoul going to classes or quitting your
present job.

Your teaining is built around the txtest model
of the world's most popular computer. It's the amaz-
ing THS-80™ Model 111, with capabilities and fea-
tures to perform a host of personal and husiness
functions. No other small computer has so much
software available for it, no other is used and relied

(TRS-80 i 8 radermark
of the Radie Shack
division of Tandy Comp b

|||ygsm|crocompuiers.

going o make money

i -
— e
=

i

ot b 50 many sy
people. And it's yours
to keep for personal or busi- =
eSS Use: o
You get plenty of practical

experience. Using the SR Discovery Lab® that also
comes 45 part of your course, you build and study
circuits ranging from the simplest to the mos
advanced, You anabyze and troubleshoot using the
profissional 4-function LCD digital multimeter you
keep to use later in your work, Then you use the fab
and meter to actually access the interior of your
compiter.... build special circuits ard write pro-
grams to control them. You “see” your computer
al work and demaonstrate its power

Computer Assisted Instruction

Your TRS-B0 even helps train you. You receive

4 special lesson tapes in BASIC computer language.
Lising them invour microcomputer, you “talk” 1o it
a8 you progress. Errors are explained, graphics and
animation drive home key points. Within a matter of
minutes, vou'll be ahle to write simple programs
vorurself
Become the Complete
_ Computer Person

In addition to training in
BASIC and advinced machine lan
guage, vou gain hitnds-on experi

ence in the operation and application of computers
1o business and persenal jobs, You're trained to
hecome the fully rounded, new breed of technician
who can interface with the operational, program-
rming and service facets of today's computers. You're
ready 1o take your place in the new electronic age.

Other Opportunities

NRI has been giving ambitious people new
electronic skills since 1914. Today’s offerings also
include TV/ Audio/Video Systems servicing with
training on owr exclusive Heath/Zenith computer-
programmable 25" diagonal color TV. . Industrial
Electronics, Design Technology. .. and other sate-of-
the-arl courses

Free Catalog. .. Mail Card
No Salesman Will Call

Send the postage-paid card for our 100-page
catalog showing all courses with equipment and
complete lesson plans. There's no obligation other
thin to vourself. See how NRI can help vou grow
with the most exciting and important rew field of
the 8is. If card has been removed, please write to us.

NRI Schools
MeGraw-Hill Continting
N | Education Center
1 3930 Wisconsin dve.
l-".r Washington, DC 20016
CHall |

We'll give you tomorrow.
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CLINIC

Attach the latch to stay

Listen up. Joe Bailey of Litchfield, Ohio,
Mercer Clayton of Manasquan, N.J1.,
and J.J. Lighter of Bowie, Md. You all
wrote about the same trouble—latches
falling off the front vent windows of
your Volkswagens and the inability of
VW mechanics to glue them back in
place. Each of you was told to replace
the vent window, which costs 340"
(Clayton), "'$45-350"" (Bailey), “$75"
(Lighter)

Those mechanics are not using the
correct bonding agents or they're not
doing the job properly. Here's the way
to tackle it

1. Clean the glass and latch with
clear ammonia. See that all old adhe-
sive is removed, but be careful not to

scraich the glass. The repair often suc-
ceeds or fails with this first step. Bond-
ing agents won't work if they're
applied to oily or dirty glass,

2. Dry the glass with a clean, lint-
free cloth. Don't use a greasy shop rag
and don't put your fingers on the spot
once it's clean.

3. Apply Loctite 707 to the glass and
metal. Allow the agent to set for three
to five minutes.

4. Now, apply Loctite Speed Bonder
324 to both surfaces and immediately
clamp the latch to the glass with a small
C-clamp,

The adhesive needs 2 1o 12 hours to
cure, When | did the job on a friend’s
car, | gave it the full 12 hours.

Knockworst

Since the odometer turned 500 miles,
the 4.9-liter (300-cu.-in.) engine in my
1982 Ford pickup truck has been
knocking. The noise is noticeable as a
light load is put on the engine with the
clutch being feathered. Howewver, it's
most pronounced after a reasonably
hard drive when power is applied in
traffic. Qil pressure is normal.

My Ford mechanic used a sound
probe to trace the noise o the front of
the engine. He's concluded that the
two metal timing gears are the cause
Is this a reasonable diagnosis?—Milan
Wallace, Mountain View, Okla

Yep—not only reasonable, but prob-
ably correct. The 4.9-liter engine is
prone to this and other noises. includ-
ing piston siap and camshaft tingle. but
they don't affect driveability or durabil-
ity. For my money. the 4.9 15 one of
Ford's most durable powerplants.

Metal timing gears replaced phenolic
gears Ford used several years ago,
because the phenolics didn't hold up
But metal gears may make noise as
they mesh. 5o now, because of owner
complaints. Ford has started installing
phenolic gears once again. Howewver,
according 1o a Ford engineer, new res-
ins supposedly make phenolic gears as
durable as metal gears

If you want, you can replace metal
gears with phenolics, but you'll have to
bear the cost. However. | wouldn't do

20

this if the wehicle is still covered by the
warranty. You'll void it

Pain in the pan

Since | bought the car (used), | haven't
besn able to stop 4 leak from around
the oil-pan gasket of my 1980 Chevro-
let Citation. It has a four-cylinder
engine. [ installed a new gasket but it
lasted just a few days. Another gasket
applied with sealer lasted almost a

week. The leak persists. Have you had
other complaints about this? Is there a
service bulletin? Please help.—Larry
Hoberts, Kansas City, Mo,

Since the answer to both your ques-
tions is no, there's only one conclusion
to make: If the gasket is being installed
properly. then the oil pan was misma-
chined and should be replaced. Howev-
er. before doing this. let's talk about
installing this gasker, which is a four-
part assembly. If any one of the four
parts isn’t put on correctly. you'll wind
up with a leak. This is how the job
should be done:

1. Clean the oil-pan rails and engine
area where pan meets engine.

2. Install the rear oil-pan gasket in
the rear main bearing cap. securing it
with a fast-drying adhesive.

3. Artach the front oil-pan gasket 10
the timing-gear cover with fast-drying
adhesive. Press the tips of the gasket
into the holes in the cover

4. Apply fast-drying adhesive to the
oil-pan rails and install the side gaskets
on the rails. The grease retains the gas-
kets.

5. Give the adhesive some time to
dry. Then, apply a “-inch-thick by Y.
inch-long bead of RTV silicone sealer
along the front edges of the side gas-
kets at the points where the side gas-
kets will join the front gasket. Apply the

(Please tum to page 22)

Wheel of misfortune

Ed Croft of Englewood, Fla., wrote this tip, and it just may save
your life. He describes a recent head-on crash that killed five
peaple in his state. The investigating officer said that front-wheal
saparation—rim and spider coming apart—caused the accident. Two
gthor accidents in Ed's town were also caused by wheel failure. Rust, you
se@, weakens the weld between the rim and spider.

Many of us are driving our cars longer befors trading them in, so this problem may
be more acute than is generally realized. It's a good idea. therefore. to remove
wheels, dismount tires and examine the metal. If whesls are badly rusted, get new
ones. If they're not too bad, wire brush, prime and paint them.

ﬁnm
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Security Sale!

LI ate 5
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System Price

12995

Reg. Separate Items 149.30

Save $19.35 on Radio Shack’s
Home Burglar Alarm System

Save now on this perimeter alarm system pack-
age and protect your home with the same type of
security system used by professionals. Every-
thing you need for easy, do-it-yourself installation
of full 24-hour protection is included. Alarm sys-
tem panel. 100 feet of twisted wire. High-security
key lock. Four magnetic switches for up to four
windows or doors. And an electronic siren. It's so
versatile—you can actually “‘custom-design”
your system and expand your coverage any time.
Add vibration sensors, glass-breakage detectors,
security dialers and any of Radio Shack's com-
plete line of security devices. Get up to ten arm/
disarm key switches for different entrances. The
system features two loops. One activates the
alarm instantly, the other provides adjustable

0-45-second entry and exit delays. And there's a
panic switch circuit that's armed 24-hours a day
for emergencies. Alarm shuts off after five min-
utes, then resets automatically. Four LED indica-
tors in the all-steel control unit show system
status at a glance. Power-on and arm/memory
LEDs assure you that the system is armed and
working properly, and the loop indicator lights
when all circuit detectors are in their normal state.,
It lets you know if you left a window or door
unprotected. U.L. listed. With a battery backup
system in case of a power failure. Separate bat-
tery and bell test buttons and battery indicator.
Come in to Radio Shack today and see our com-
plete security line for low-cost, whole-house pro-
tection for your family, home and property!

Radie fhaek

A DIVISION OF TANDY CORPORATION

Fietail prices may vary &1 individual siores and dealers Bafler'es extra.



CAR CLINIC
(Continued from page 20)

same sealer in the depressions where
the rear pan gasket engages the engine
block,

6. Lift the oil pan carefully into place
and bolt it to the engine. Install bolts
holding the front of the pan to the tim-
ing-gear cover {ast These bolts have to
be installed at an angle. and the holes
in the pan and those in the timing-gear
cover won't line up until the rest of the
bolts are snugly in place.

Crotchety clutch

We've just paid $287 for the third
clutch in 21,000 miles for our 1981
FPlymouth Horizon Miser. We feel that
there's a definite defect in this car, but
haven’t been able to get any help from
our dealer or Chrysler Corp. in Detroit.
What can we do?—Mrs. Angela Mo-
guire, Bloomfield N.J,

The most common cause of prema-
ture clutch failure is driver technique. If
the driver rides the clutch pedal
between shifts, the slight slippage that
results quickly produces high tempera-
tures, which soon destroy the disc
plate and flywheel.

There is no inherent problem with
the clutch in the Horizon or Omni. If the

clutch 1s chattering, a reason may be
that after the clutch went bad the first
time., mechanics who installed the sec-
ond and third clutches made a serious
mistake that many mechanics are mak-
ing. Because a clutch in & car with a
transaxle is difficult to bolt into place,
they lat the transaxle hang by the
clutch disc as they maneuver parts
around. This bends the clutch disc and
causes chatter and premature failure.

If the clurch isn't chatering. but is
stll buming out prematurely, then
there are some possibilities you should
look into. Perhaps some part of the self-
adjusting mechanism has failed

Was the pressure plate replaced when
the clutch was replaced? And has the
flywheel been resurfaced or replaced?
A pressure plate that is warped or has
weak springs will quickly eat up a new
clutch disc. A flywheel that has been

PW CAR

HEATER HOSE
T HEATER

THERMOSTAT
ROUSMG

There's no need to repeat how 1o inspec radiator hoses, right?
If an upper or lower hose feels hard or mushy to the touch,
cracks or bulges, leaks at a clamp or collapses as the engine 15
accelerated, replace the hose. These things are easy to spot.

Undercover agent

But there is a failure that's simple 1o
overiook. A hose can break down inter-
nally. When this happens, rubber flakes
clog the radiator, plug coolant passages
or keop a thermostat valve open. The
inside of a hose is subjected to the sever-
est conditions—pressure betweean 15
and 18 p.s.i. and an hourly circulation of
about 7 500 gallans of coolant heaved to
around 280° F.

The time 1o find an internal problem is
when you replace coolant. Remove hoses
and shove a rag into them. Then, pull the
rag out, If flakes of rubber fall to the
ground, replace the sick hose.

_— -— —— ——

— e

® Portable: 77 Ibs. fits in car trunk

-‘““--_

@ Free standing or bench top operation
® Positive locks: accurate 90° & 45" cuts

@ Comes complete with:
legs, saw blade, rip
fence & miter gauge

® Changes from table to
miter operation in seconds

Send . Supersaws at $495. each

Mail coupon to: El Machinery Company, 9040 Dutton Or, Twinsburg, OH 44087 1
_ Checkenciosed __ Moneyorder _  Visa  Mastercard
Accound Mo _BbpOse :
Nome ——— N
Address_ e - |
L o I
State _ __fip __ Phone . 'I
Sign here 2
30 day money-back guaranise FOB Twinsburg, Ohio i

O HDER DJRECTFROM
FACTORY AND SAVE!

ONLY 3495 e

Credit card customers can order by phone: !m'
TOLL FREE 1-800-321-B379 ——

In Ohio call collect 216-425-3135
or mail in coupon

SE [E[I][ﬂ]ﬂ

9040 Dutton Drive, Twinsburg, Ohio 44087

(THETGS 172 SUPER SAW ]

The Perfect Workshop Companion! F—
SPECIAL MAILORDER SALE

® Miters a 2x4, chops up to 2xB & cuts large panels
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The HAHSA (Heating And Heat Storage Apparatus) Is both
a furnace and heat storage system; located outside, away gsend to: HAHSA

Arthur Flieg, Missourl

completaly!”
Billy Hodgson, Ohio

Ray Mezhnlck, Wisconsln

Build a HAHSA

The SAEE Outdoor
wood Furnace

Here's what owners say about their HAHSA:

“The HAHSA has done a wonderful job. We used no propane gas at all, in fact | shut It off

“I purchased the plans for the HAHSA and bullt It myself and I'm really satisfled with i1."

“I built a HAHSA with your plans, and | am happy (o say it is working just great.”

from your home. it supplies home heat and your
domestic hot water year-round — SAFELY.

* The 8' x 10’ unit and underground pipes are well insulated.

* Combines an airtight fire chamber with a unique baffling system.

» Stores heat, thanks to tons of sand.

» Efficient, clean, simple and SAFE. e
NO MORE HIGH HEAT BILLS OR WORRY

ABOUT AN INDOOR WOODBURNER —
AND YOU CAN DO IT YOURSELF.

Pat Pending

We are licensing franchised

START SAVING
MONEY NOW!

H
= Hailed in The

Mather Earth
News, The

HOME

O Christian Science

dealers . . . Write or phone
today (717) 3886172

e e

UNDERGROUND PIPES

Monitor and
Popular
Mechanics.

Beii
City: =
i

1 1 7 L 0 1] -_-‘

Box 112 P, Falls, PA 18815

[ Send ma the complete HAHSA
package — Plans, Drawings, Materials
cost lists and General Information. Enclos-
ed Is §20 (U.5. funds) post paid.

] Ganaral Information brochure about
HAHSA. Enclosed is $1 to cover postage
and handling.

O Charge to my [ VISA [

Card ¥

MASTERCARD

[Piease print or fypa)
Mame:

Zip:

h---------- N ...

heat-damaged or that has not been
resurfaced will also kill the disc.

If the: trouble is the result of improp-
er repairs, you'll probably want to seek
restitution from Chrysler, Ask the deal-
er to call the regional office to have a
Chrysler field representative review
the situation. If you aren’t satisfied with
his decision, tell him you want the case
brought before the Chrysler arbitration
board. The impartial members of this
panel cast the deciding vote

Would he kid you?

Since the first day. the 3 3-liter engine
in my 1981 Ford Fairmont has had a
spark knock until the enging warms up,
The dealer adjusted timing and carbu-
retor, and replaced the camshaft. but
the knock is still there, On my last visit,
the service manager [old me, "“Ford
says it's normal to have a little spark
knock.” Can this guy be serfous?—HRon
Kurylo, Redford Mich.

The guy is serious. Ford says a slight
knock on acceleration is normal. Even
your owner's manual states, . . . the
maximum fuel-economy benefit from
the gasoline's octane rating is obtained
under conditions of occasional. light
spark knock.”

A light spark knock is best described
as a slight rattling noise that occurs as

POPULAR MECHANICS « FEBALARY 1981

you first depress the throttle 1o acceler-
ate or whenever you place a heavy load
on the engine at low rpm. A knock is
excessive if it persists whenever the
car is accelerated or if it lasts more than
a second or two.

Your situation is wnusual, however,
because the knock occurs only while
the engine is cold, That rules out the
conventional causes like EGR failure,
low-octane fuel. carbon buildup and
overheating. The problem has to be
related to cold-engine spark control,

Article No, B2-14-12 or service bulle-
tin 82-14 discusses this problem on
1982 3.3-liter engines that are cold. A
Ford engineer told me the repair also
applies to 1981 3.3-liter engines

According to the service bulletin,
spark knock could result if the filter on
the lower port of the vacuum regulator
valve is restricted. This causes full
manifold wvacuum at the distributor
rather than only 6-in. Hg. Full vacuum
results in an overadvanced spark and a
knock. The solution: Remove the filter
and reposition the vacuum valve., M

DO YOU HAVE A CAR PROBLEM?

Just ask Mort about it Send your question o the
Car Clinic. Popuwlar Mechanics, 224 West 57th 5t
New York. NY 10018 While letters cannot be an
swered individually. problems thar are of general
irerest will be disoussed n the colurn

B A loud cracking noise on braking from
the front end of a 1982 Olds Firenza may
be caused by loose control-arm pivot
bolts.

B Advice to GM owners: Deposits
inside gasoline engines may develop
from the recirculation of blowby vapors
entering the crankcase and from EGR
gases. If deposits, which build up on
intake valves, break off and drop on pis-
tons, they can cause a noise resembling
loose connecting rod bearings. The
deposits can even cause the engine to
seize. This can happen to engines having
as few as 8,000 miles. If you experience
a knock or engine seizure, use GM Top
Engine Cleaner (pan No.
before having the engine torn down. If
the trouble is the result of deposits, this
product will dissolve them and save you
money and time.

B How do you change the ignition tim-
ing in a car or truck that has the distrib-
utor locked in place? Such is the case
with the 3.8-liver engine in 1983 Thun-
derbirds, XR7s, Continentals and F100s.
According to article 82-17-16 of TSB 82-
17, if spark knock ocours, you have to
retard timing 3° by replacing the arma-
ture in the distributor with a new one
{part No. E2PZ-12A098-H),

SERVICE TIPS

1050002)
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HOMEOWNERS"

Continual security light

Since I'm away from my home six
months each year, I like to keep a secu-
rity light buming. The only problem
with this is that my utlity company
charges me $27 per month for burming
cne 15-watt bulb. Something is wrong.
Do vou know of any way to bum a
smail light and still shut off the electric-
ity?—Fred Mikolite, Portsmouth, R.IL
Fred. | checked your figures with the
utility company in my area. It would
charge $4 per month, plus approxi-

mately 6% cents per day fora 100-wan
bulb. This would mean a total bill of
about $5.95 per month. Are you sure
you didn't leave the refrigerator or fur-
nace on low while you were away?

1 don’t know of an alternative to pub-
lic-utility power for your purpose.
Instead. | suggest that you ask your
electric company for a breakdown of
your bill. This will help you pinpoint the
addirional expense. Perhaps a reader
can suggest a viable alternative.

Humidifier with furnace

We want to install a humidifier in our
home, since we've heard that moist air
requires less energy to heat, is good for
plants and might keep us from getting
so0 many colds. We ralked to our fur-
rnace repairman about installing a unit
and he was adamantly opposed to the
idea. He says that he's had to replace
many $1,000 furnaces because of a
£100 humidifier, He claims that small
leaks develop in the humidifiers and
water leaks into the fumaces, causing
them to rust. | haven't checked the
installer's stories yet, nor have [ gotten
a second opinion. What are your
thoughts on this?=—Susan C. Hoover.
Pitsburg, Chio

A humidifier is practically a must
with warm-air heat. I'm afraid I can't
agree with your repairman. In a Sears
humidifier, for example. the tank or
pan is on the outside of the duct. An
overflow tube pipes any water over-
flow away from the furmace. The squir-
rel cage or paddle wheel is wired into
the furmace blower, so it's almost
impossible for water to be induced into
the system and cause flooding.

Sears, as well as other manufactur-
ers. has two models. One (which costs
about $110) introduces vapor into the
return air duct. The other (about $170)
introduces the vapor into the discharge
side.

My mechanical engineering consul-
tant prefers the discharge-side unit,
because the heated air can absorb
more moisture. Although the installa-
tion is geared toward a do-it-yourself-
er. Sears will install it for about $65,
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Remember, though, the humidistat
{which turns the unit on and off 1o pre-
set humidity requirements) must be
fastened on duct’s return-air side.

More on removing paint

In "Paint Spatters On Woodwork'
(Homeowners' Clinic. page 40, July
‘82). I mentioned that | didn’t know of a
remover for latex paint spatters. | sug-

-

After testing Goof Off in an inconspicu-
ous area, blot [t on paint spots wntil
they begin to soften. Then rub spot away.

gested wusing a conventional paint
remover. Alert readers from all parts of
the country came to the rescue, howev-
er. They reported on a product called
Goof Off. This product not only
removes latex paint drops, but also
takes off decals. wax crayon, lipstick,
tar, oil and grease. It even removes
ballpoint and marking pen stains.

If you can't locate Goof Off write:
Atlanta Sundries, 6480 Chupp Rd.. B-7,

Lithonia, Ga. 30058, for the name of
the distributor nearest you. Suggested
retail prices are: $2.59 (4 oz.), £5.00
(16 oz.) and $14.95 (1 gal.).

Always test the product first in an
inconspicuous area.

Saturated sandpaper

[ am renovating the interior of a 40-
year-old house using a beit sander o
strip paint and finish off door facings.
The original lead-based paint adheres
to the medium-grade sandpaper I'm
using. After several minutes of use, the
paper becomes clogged and unusable:
I'm using $2 sanding belts at an alarm-
ing rate. [ prefer not 1o use a stripper or
heat gun. What do vou suggest?—HRon
Terry. Baton Rouge, La.

Rockwell International, in its excel-
lent book., Getting The Most Out OF
Your Abrasive Tools, mentons that
tungsten carbide abrasive discs with
widely spaced grains are good for
removing old paint. In any case, use a
coarse—not medium—qgrit.

The company makes a portable paint
remover which, in essence, 15 a disc
sander with special guides to keep the
discs from gouging the work. Accord-
ing to a Rockwell spokesman, belts that
accumulate sawdust may be restored
by scrubbing with a brush in lukewarm
water and laundry soap. Use a stiff
brush to work the dust from between
the grains then use a cloth to mop off
the excess moisture. Place the sandpa-
per back in the machine to dry.

To remove accumulations of pitch,
which is similar to your paint problem,
Rockwell suggests: “"Rub the abrasive
with turpentine. Use a circular motion.
then stroke the abrasive in one direc-
tion to remove dust and wrpentine,
Quickly air-dry the abrasive paper be-
fore solvent penetrates the backing.”

Personally, I wouldn't subject my
belt sander to the heat and metor strain
of sanding paint. Lo

Do you have a bome-maintanancs or repair problém?
Sand it to Homeowners' Clinlc, Popular Mechanics,
224 West 57th 5t., New York N.Y. 10019, Letrars
canmot be answered individually, but proflems of
wide interast will be discussed in the column. For
rmore home-repair and maintenance halp, get PM's
Home Care Guide, $4.25 postpaid. Send your arder(s)
to Popular Maechanics, Box 1014, Radio City Station,
New York, N.Y, 10101,
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Nooth -tiller you anplck up
is as good whenyou putit down.

i;lck up a 2-hp John Deere 216 Tiller and you'll be pll:a.sant]} surprised: it weighs only

76 pounds.

v But set it down on vour favorite plot of ground and you'll be positively amazed: its exclu-

sive dual-action Sod-Breaker™ tines cut through the surface, then lift and mix the soil thor-

oughlv. Made of long-lasting, heat-treated steel, theyv'll till a 16-inch swath up to 7V inches deep.
For larger gardens, there’s the 6-hp John Deere 624 Tiller. It has 2-inch-wide heat-treated

steel turbo tines that till a path 13- to 24-in I?les wide to a depth of 7 inches. Optional tine extensions

increase tilling width up to 34 inches. Reverse drive is standard equipment.

In addition, John Deere offers several easily-installed tractor-mounted rotary tillers, The
newest and largest model has a full 48-inch tilling width and an improved housing with added
clearance for more efficient operation.

For the name of the nearest dealer, or a free folder on John Deere garden tillers,
call 800-447-9126 toll free (800-322-6796 in Illinois) or write John Deere, Dept. 62/50,

Moline, [llinois 61265.

Nothing Runs Like aDeere




Got whatittakes = ~ ™
andreallycare" = A
There's a special life =/, )+
you’llwant toshare. _ | -

You'll move up.

3 You'll feel proud.

¢ You'llstand out
above the crowd.

Hot allwho try
= fit thebill.

= Itcalls for brains.
It calls for skill.

NAVYF/
AIR FORGE
MARINES




But most of all
ou’ll earn the respect

of the peopleand nation
you're there to protect
in the Army, Navy,

e Air Force, Marines.

Sarvmg your country
is a special call.
It’s good for you.
It’s good for all.

The Army, Navy, Air Force and
Marines have a special kind of
life you can share—especially
if you're bright enough to
graduate from high school.

Being a member of the
Armed Forces calls for aspecial
kind of person, too. A person
who has what it takes. A person
who has self-confidence. A re-
sponsible person. And a person
who cares about their country.

In addition, a good part of
today’s Services is highly tech-
nical. Not everyone has the
aptitude for that kind of work.
But if you do, the rewards are
great. You'll work with terrific
people. And you’ll build a
career with a future.

Pay is higher than ever—
more than $550 a month to
start. And you earn 30 days of
vacation each year. Plus, the
Services take care of your
food, uniforms, housing and
medical needs.

But most of all, it’s truly a
career you can be proud of.
You'll be serving your country—
one of the finest things a
person can do. And, you'll have
the respect and admiration of

-' your family and friends.

To find out more about

! these opportunities, see your

local Armed Forces recruiter or

g write Armed Forces Opportu-
" nities, PO. Box C 1776,

Huntington Station, N.Y. 11746.

IT’S A GREAT PLACE TO START
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Taming of the screw

Tightening and loosening screws is a
considerably less tedious process with
Vaco Products’ new T-head ratchet
screwdriver

The shanks are held in position
with a friction fit so they're easy
to change. Just pull it out and
push in another one. In order t©o
reverse the ratchet acrion. you
simply turn a knob in the T-
head.

| found this tool unique and
very effective. It should stand up
to hard use because it comes
with professional-quality screw-
drivers in a large assortment of
types and sizes, and it benefits
from a heavy-duty ratcher de-
sign.

The tool costs about $18 and

It's manufactured by Vaco Products

Co., 1510 Skokie Bivd., Northbrook. Iil.
60062 —T A

includes the T-head with one slot
and one Phillips shank.

Heavy-duty ratchet screwdriver makes use of
large assortment of shank types and sizes.

Flastic-coated absorbent cloth keeps oil
from leaking through to surface below.

You can prevent grease, oil and din
from messing up your garage floor or
driveway with the disposable Auto-
Matt Shield drop cloth. It measures 44
X 35 in., a convenient size to spread
under a car or drape over it
Auto-Matt is made of plastic-coated
waffleboard. a special paper that ab-
sorbs oil. The plastic coating prevents
oil from leaking through to the surface

28

undemeath. Auto-Matt is about $1.50
at auto-parts stores. It's made by Seal-
right Co.. 805 West 47th St.. Kansas
City. Mo, 64112 —Cliff Gromer

Lightweight flasher

Battery-operated hazard flashers usu-
ally are fairly large and heavy because
of the size and weight of the battery.
The Pola-Pulse. however. weighs only

Compact flasher employs lightweight flat
battery that provides four hours of use.

four ounces, and is little thicker than a
pancake. In use, 1 found that the unit
flashed for almost four hours, and could
be seen for nearly a mile. The secret of
this flasher is its flat battery developed
by Polarcid for its film packs. [ just slid
the battery into the back of the flasher
and it was ready to go.

The flasher is available for approxi-
mately $4. and is made by Polaroid,
You can find it at auto-parts outlets and
discount stores.—T.A

Clamping tool
An extra hand is always welcome
around the garage. and | found one in
the Zip Grip tool. This adjustable C-
clamp provides a quick and effective
way 10 hold work firmly in place. The
tool is made of high-strength steel. and
looks like it can take years of punish-
ment. t

Zip Grip allowed me to preset the
grip tension and it held the adjustment.

C-clamp with adjustable tension holds
work firmly and maintains adjustment.

It will work for production as well as
one-tume projects. The wel costs about
$32.

If you can't find Zip Grip at your local
hardware store., yvou can contact the
manufacturer directly: Aulner Manu-
facturing, Box 932, Hastings, Neb
B8801.—Joel! Breault
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15 mg. "tar”, 11 mg. nicotine av. per cigarette, FTC Report DEC. "81,

Winston

ﬂmerica’s Best.

¥

- .-, : ’.} I r_ . »

»# . Thé Men.The Cigarettk‘

#¢Nobody does it better. . *
2%

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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APPLIANCE

Stopped clock on range

I have a Frigidaire electric range, Mode!
RC1B-635-2. serial No. 44C464509R,
The clock stopped one day. and then [
noticed that the appliance outlel was
dead. | checked the fuse under the left
rear bumer and it was good. Before [
call a serviceman, is there anything  can
do?—Fred C. Trager. Barberton. Ohio

Sounds as if your problem may be
with the clock motor of the switch
assembly that automatically turns on
the range to a preset time. My sugges-
tion is to disconnect the electrical pow-
er to the range. Then check the back of
the switch assembly. Look for broken

wires or possibly a loose connection.
Check the clock mechanism; it may be
binding. Finally, move the controls on
the switch to make sure the electrical
contacts are opening and closing.

If all of the abowve check out okay. and
the clock still doesn't work, you'll have
to replace the entre switch assembly, It
comes as one unit. Unfortunately, the
clock motar itself is no longer available
for your model range. The pant for the
switch assembly is No, 75-24728 and it
costs approximately $75. The part is
still available from your local authorized
Frigidaire parts service center

Calibrating a range
I own a Kelvinator 40-in. electric range,
Model RR45LWQ, serial Noo 026-
581284, The oven temperature on this
range never matches the thermostat
setting. If we set it to 350° F.. for exarm-
ple. an oven thermometer shows that
the temperature is somewhere around
320° F, Is there anything [ can do to
adjust the setting so that the oven will
heat to the proper (emperature?
Kennard Jones, Spokane. Wash

To check the oven temperature,
you'll need a high-quality mercury
oven thermometer, Place the ther-

mometer in the center of the middle
rack in the oven and tum the oven ther-
muostal knob 1o 350° F, Record the fol-
lowing cut-in and cut-out oven temper-
atures, when the thermostat turms the
power on and off: second cut-in. third
cut-out, fourth cut-in and ffth cut-out.
Don't record the initial cut-put temper-
ature, bhecause a cold oven will owver-
shoot its setting by approximately 50°
Divide the sum of these four readings
by 4. This will give you the average
oven temperature.

If this figure matches your thermo-
stat dial. vou're okay. Il it doesn't

SERVICE TIP

Most of us, at one time or another, have
called a service technician to repair an appli-
ance, only to discover that the problem was
a blown fuse, a disconnected plug or a sim-
pla repair we could have done easily our-
selves.

To help you avoid the expense and
embarrassment of such calls, the Maytlag
Co. is offering the 12-page booklet shown at
right entitled Before You Call.

It lists & number of things that you should
check when an automatic washer, dryer,
dishwasher, microwave oven and gas or
alactric range doesn't opérate correctly. The
booklet also containg suggestions on when
io call the serviceman and what o tell him
when you do.

For a free copy of Before You Call, write
to: Censumer Information Center, the May-
tag Co., Dept. 206YG-PM, Newton, [owa
50208. The booklet will be available for the
next six months.

30

match the dial. you'll have 1o adjust the
thermaostat. Simply pull off the therme-
stat knob and make the adjustment in
the center of the shaft using a small
screwdriver. To lower the oven tem-
perature. rotate the adjustment screw
in a clockwise direction—that's right to
lower, left to raise. Turn the screw only
a little. then recheck the temperature.

Active frost-free

Please heip! My Kelvinator no-frost
side-by-side refrigeratorffreezer. Mod-
el FCKC209DN, serial No. 3D572385.
runs from defrost cycle to defrost cyele.
It defrosts three times in a 24-hour
period, about one-half hour each de-
frost cycle, and runs 22% howrs in a
g4-hour period. The thermostat has
been replaced twice. but the problem
remains. The freezer runs 18%to 20°F,
below zero. Please advise. —Stanley E.
Spurgeon, Champaign, [l

On your model refrigerator, the ther-
mostat is located in the freezer,
mounted above the evaporator. When
the refrigerator begins 1o defrost. mois-
ture collects in the thermostat, My bet
is that the moisture is freezing the con-
trol in the ON position when the refrig-
erator goes back into the refrigeration
cycle.

To correct this problem. Kelvinator
introduced heater part No. F-1124186.
This small, square heater can be taped
to the side of the thermostat and wired
across the thermostat terminals. It
keeps the thermostat warm, thereby
preventing moisture from bullding up
in the control,

After you've installed the heater,
wrap the whole assembly with refriger-
ation insulation tape, available at any
refrigeration supply company. Not only
will this hold the part in place, but it will
also keep moisture away from the con-
trol. You can order the heater by writ-
ing to the Kelvinator parts distributor in
yvour area: O.E.M. Parts Distwributor,
919 South Des Plaines 5t.. Chicago, IlL
60607, The approximate price is $6,
plus 1ax, shipping and handling. MM

If you have a problem with any applidgnog, séend your
queestion, along with the model and serial numbers, to
Appliagnce Chinic, Popular Mechanics, 2249 West 5Tth
St, New York. NY. 10019, Sorry, but lerters cannor
be answered individuaily. Problems of wide interesr
will ba discussed in thig column
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A true story by
Wilton Hildenbrand

L

I never made "real money™ until [ quit
working for someone else and started my
own Duraclean business

"When | was with the New York City
Fire Department—with a wife, and three
children to raise—I felt [ spent most of my
time putting out financial fires at home! It
occurred to me that [ could never achieve
the financial security and independence we
eraved working for someone else. The
obvious answer—start a business of our
own, But what? Sure, we had been able to

T

put a little money aside, but nowhere near
what it takes to start most businesses. |
looked for something 1 could get into with a
small amount of borrowed money,

So Easy to Get Started

“"Marge, my wife, discovered the perfect
answer, She had run across a Duraclean
story—a message much like this one—and
we looked into it. Well, believe me, when
we saw the superior Duraclean service
demonstrated and found out what a low
investment it took, we were sold.

“With a fireman’s schedule, [ was able to
start out in my spare time. (I didn't want to
burn all my bridges behind me.} Marge and
I mailed out company provided mailings
describing our service and soon the phone
began to ring. She made the appointments.

I rendered the service, When we discovered
how much money there was to be made in a
Duraclean dealership, [ took early
retirernent from the fire department.
Before long, | had to hire part-time
servicmen. Soon, profits paid for our first
van. Now most of the work is done by our
four servicemen. Marge schedules the jobs,
sends out mailings and does the
bookkeeping. | do the job estimating,
special spotting jobs and contact new
prospects,”

Mow at this point you're probably asking
yvourself, what i this Duraclean business
Wilt Hildenbrand keeps raving about? Well
quite simply, it's a unigue, superior system
for cleaning upholstered furniture, rugs
and carpets (don't confuse it with "steam
cleaning” or ordinary shampooing
methods). It not only cleans but restores
and revives colors. [t does not wear down
the fiber or drive the dirt into the base of
the rug as ordinary cleaning methods do.
Instead it fifts out dirt by means of an
absorbent dry foam.

Today the Hildenbrands provide cleaning
for banks, country clubs, churches, offices,
hotels, motels, funeral parlors, theaters and
homes.

Carpet and furniture stores gladly
recommend Duraclean to customers. [t
helps them close sales, 45% of the
Hildenbrand's business is from customers’
referrals and repeat orders

“This IS the business
that turned our

dreams into reality”

Low Cost Investment

Would vou like to have the freedom and
independence enjoyed by the Hildenbrands?
You can. Let us send you the facts. Mail the
coupon, and vou'll receive all the details,
absolutely without obligation. No salesman
will ever call on you, When vou receive our
illustrated booklet, you'll learn how we
guide you STEP BY STEP to get customers;
and how to convinee your customers to
recommend additional customers.

Wilton Hildenbrand mentioned the small
amount of cash you need. You can start a
dealership for as little as $3,488. Another
option is a §11,588 full cash investment,
and if you qualify, Duraclean can work out
financing for half of this amount.

Send for FREE booklet

Send in the coupon today. With no
obligation, we'll mail you a 32-page booklet
explaining the business. Then you, and you
alone, in the privacy of your own home can
decide, Don't delay. Get the facts while
your service area is available. Mail the
COUPON NOW.

Learn the facts before you decide.
Mail coupon NOW.

@ Duraclean
w International

The first step—send for FREE Booklet today!

Duraciean International

3-172 Duraclean Eulldlng.l:lnrﬂlld.leiﬂl
Without obfigation send free booklet thal lells
how | can have a Duraclean business. No
sakpsman will cail,

| PLEASE PRINT)
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THE 5 MOST IMPORTANT WOODWORKING

OPERATIONS . . . IN ONE COMPACT MACHINE

D, BLALT A% AN INDUETFALAL MACHIME

Tm;m*lmhl ONE PLACE FOR ALL YOUR NEEDS ..
CALL NOW! FOR Ef_lEE GIFT
Toll Free (1-800) 421-2487
MAIL NOw!! in Calitornia (213) 5490761
CwisA [0 MASTERCARD [0 MOMEY ORDER
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e i Hu'r!n wouncmﬁ co.
s g, | “Am"““u%“&'.;ﬁa'ﬁ’n'ﬂ' 1
]
[}

Daatershas Avaratin [

M THE I HOME SHOP t
A bimonthly magazme for the serious amateur
machinist and the small commercial metal/

machine shop.
® Projects to build.

® New developments, approaches
and products.

® A forum for sharing ideas and ."I
information about precision |
metalworking techniques.

® A great new shop partner
for you.

Subscription rates: (LISA] §17.50
per year (6 issues|, Canada and
other countries $20.00 (U.S. dollars),
VISA or MasterCard orders:
Phone aperator 660 Toll Free
BO0-824-THAS except Califormia,
In California B0O0-852-7777,

OF WTrite

The Home Shop Machinist
Post Othce Box 1810M
Traverse City, M1 49685

HINTS
FROM
READERS

Low-cost screws

11

L, T T S

Pictured for comparison are (from left to
right): 1%-, 1%- and 2-in.-long dry wall
screws, No. 7 (wood), No. 6 (sheet metal)
and No. & (wood) screws. The latter three
are each 14 in. long.

J

In this wood project, dry wall screws are
a thrifty substitute for wood screws.

There is a way of turning back the clock
on costs for some commonly used
screw sizes. Dry wall screws are less
expensive than wood screws, because
they're generally purchased in bulk.
And they can be used in woodwaorking
projects.

Dry wall screws are commonly avail
able with flat Phillips heads and come
in 1%-, 1%- and 2-in. lengths; there are
about 250, 200 and 150 dry wall
screws per pound. respectively

For strength. dry wall screws are
made of hardened steel. This makes
their Phillips heads suitable for use
with power drivers, such as %-in. vari-
able speed drills. Under similar
conditions, the heads of nonhardened
screws would tear

The relatively slow taper on the
sharp. pointed end of a dry wall screw
makes it easy 1o start, You can turn one
without boring a pilot hole,

Purchased by the pound. 1 %-in.-long
dry wall screws cost $1 44 per gross at
my local buillding supply store; 1%-in
No. 6 wood screws cost $3.15 per
gross.— BT, Willman
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TURN FXTRATIME NTD
ENTRA INCOME!
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SHARP ALL

lets you

Sharpen Saws...

Shopand GardenTools
for Home and Industry

NOW! use your SPARETIME to
BEAT inflation and the high cost of living!
With Sharp-All it's easy to start your own busi-
ness. No selling is invalved. no inventory, People
bring in their work you take In year round
CASH Profits and keep S0¢ out of every dollar you
earn. Work sparetime or fulltime right at home in
your garage, basement or tool shed. Work the
hours you want — FREE Book tells how to start
your own business even while working at your
regular job

EARN UP T0°12 AN HOUR

To Get Started —No Franchise ;f-".'.-f,:js{1
You don't have 10 invest thowusands mﬁ.ﬂiuaril 1: rqe‘iﬁm:;;lfs ::;1
SHARP-ALL and ou sar
husiness tar yoursell. Low Cosl 5 e
nee in helping sincere men earn gulra INCome, :
:3;1;5:’.34:;;'5 aﬁ ygu need, Fully ilustrated Dperators Manual Qives
i [- 4]

It's EASY

Big PROFITS — Plenty of business waiting lor qualilied men.
Every home and business has saws and tools
periodic sharpening. There's plenty of business waiting for
the man who can sharpen saws, planer knives, jointer
blades, wood chisels, scissors, pinking shears, snips,
lawnmowers, axes and other garden, shop and home tools
Sharp-All does ALL these jobs and more . .. quickly. and at a
big profit. You will be sharpening headquarters for carpenters,
builders, lumberyards, factories, home workshops and hob-
byists hundreds of jobs nght in your own neighborhood.

& -Hi- 5 tions, Sho ;
lear, slep-By-Siep TS TE wha 1o charge, how to get free adverlising

rade’, And, SHARP-ALL
ers back time atter Bme

* Do It Today!

n-i- nead oAk, o
that need tnal. wheretn .;muusmess

all the “tricks of the t
precision job that brings Cusiom

Send for FREE Book “Lifetime Security.”

ACT NOW!

Coupon
Brings
Full Details!

There is NO OBLIGATION and
NO SALESMAN Will Call!

SEND FOR FREE FACTS TODAY! No Obligation . .. No Salesman o=
¥ou risk nothing by scc “;Elmﬂlr 1o see how E:l:rlfw;lrl turn 1 F“‘v “.'U‘“ ]
ﬁklﬂf’s’iﬁ Z'LE:’;‘E A gt Ut e "W/ FoLEY FOLEY-BELSAW CO. ':f“u"g!?r‘ 2
on our exclus . \ 60134 FIELD BLDG.
30-Day FREE Trial Offer! “ﬁ'ﬂﬁ : LEZLU/ KANSAS CITY. MO. 64111 :
i t “‘- i ;r"" s, [Please send my FREE copy of your book i
FREE Booklet gives full details— | § 0uR OWN g & ° ; "Lifetime Security” and full details on .
Eﬂ"*‘:‘r :c';a:ta?to:kp rgli!tg ' i ‘1:;.-.1-?_;_“ your 30-Day Free Trial Offer! "
able. lifetime home | O ]
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how we'll finance you. : T Andress :
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EQUIPMENT AND
TRAINING NO OTHER
SGHOOL CAN MATCH!

NTS HOME TRAINING INVITES YOU TO
EXPLORE MICROGOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH
STATE-OF-THE-ART EQUIPMENT YOU
ASSEMBLE AND KEEP!

When it comes to electronics home study, no
school matches the training you get from NTS.
For example, three microcomputer/
microprocessor courses are available to the
Electronics Beginner—Tech Writer—Analog
Technician & Engineer. For your “hands-on”

training, each course includes its associated NTS’s Master Course in

microcomputer for you to assemble and keep. Mic fGCDm_FUtEFE includes the

You will not only become acquainted with the NTS/HEATH HN89A Microcomputer (#1 above).
fundamentals of troubleshooting, but also It features floppy disc storage, “smart” video
learn to communicate with a computer using terminal, two Z80 microprocessors, 32K RAM

memaory expandable to 64K.

The NTS/Rockwell AIM 65 Dedicated
Microcomputer (#2) is included in our
Microcomputer Technology Course. It is a single
board unit featuring an on-board 20 column
alphanumeric printer with 20-character
display. This 6502-based unit
also has 4K RAM memory,
(expandable,) BK monitor

OM and 8K advanced

BASIC interpreter on
ROM. Application
Functions: Central
Processor—
Controller/Monitor—
Development System.

The NTS/SYM-1

high-level BASIC programming
language and Disc Operating
Systems (DOS) software
It's also important to note that our
microcomputers E"l'fr? not hemec-jmade s
training devices. They are production mode : .
FﬂiEFD-E}fSTEF‘-"IS_ identical to many you'll 3 Microcomputer (#3) is a
encounter in the field. We believe this makes Rgﬁﬁfﬁ;{%?ﬁé’agi?'dﬁ{b Eﬁ
YOUTIAIINg 10t more Sxzifing and selevmny (expandable) 51 active |/O lines for versatile
interfacing disk drives, ASC || keyboards, cas-
sette tape, etc. It is featured in the Master Course
in Electronics and Industrial Technology.




CONSUMER ELECTRONICS—VIDEO SYSTEMS
From the latest state-of-the-art Video Systems
Technology, NTS offers its popular Color TV
Servicing program, You build and keep the
NTS/HEATH 25-inch (diagonal) Digital Color TV
receiver as part of your "hands-on” training.
Choose Communications and you'll train on an
NTS/HEATH 2-meter FM Transceiver which you
also build and keep. Most programs also include
state-of-the-art test equipment as well as a
digital multimeter.

AUTO MECHANICS Few technical fields offer
the challenges and opportunities to equal that of
the auto industry. To train for it with NTS you'll
utilize “shop tested” instruction plus an
impressive array of professional equipment,
including a solid-state automotive oscilloscope.
You'll learn engine diagnosis, motor overhaul,
transmissions, and much, much more.

AIR CONDITIONING/HEATING. Equip yourself
for opportunities in one of the most essential
industries in the world. Learn servicing of com-
mercial, industrial, and residential heating and
cooling equipment. Your course includes such
equipment as a hermetic unit analyzer, leak detec-
tor, and charging-testing-purging manifold set.

F

HOME APPLIANCES Here's an excellent full,
or part-time opportunity with real potential.
Saves you money on your own repairs, too!
Course covers repair and servicing of washers,
dryers, ranges and small appliances. Your
equipment includes NTS's amazing circuit
trainer, plus a multimeter for testing purposes.

For 77 years NTS has provided quality home
training for thousands of students around the
world. We look forward to helping you develop
important new skills the proven NTS way. Take
advantage of this opportunity now. Send the card
or coupon today for a free color catalog in the
field of your choice. We'll send complete details
by return mail.

NO OBLIGATION. NO SALESMAN WILL CALL

NATIONAL
TECIEI)I\(I:;CAL
SCHOOLS

TECHMICAL-TRADE TRANIMNG SINCE 305
Rasicent and Home-Study Schodls

4000 50. FIGUEROA ST.. LOS ANGELES, CA. 90037

Fr s e 0 0 B B B B B 0 0 B B B 0 N B B _J_} ! ------1

NATIONAL TECHNICAL SCHOOLS Dept. 201-0231

4000 South Figuaroa Street, Los Angeles, CA 90037
Please send FREE color catalog on course checked below
[ MicroComputers/MicroProcessors [ Color TV Servicing

[ Communications Electronics [] Auto Mechanics
"] Digital Electronics [] Air Conditioning
[ Industrial Technology [l Home Appllances
Name Age

Address

Apt, City

State Zip

7] Check if interested in G 1, information.
[] Check if interested ONLY in classroom training in
Los Angeles.

r--



ADVERTISEMENT

1 Million Famous LCD
Quartz Calendar Watches
To Be Sold For Only %4 Apiece
In Mammoth Publicity Drive

All who wish to apply for a watch
should write to the company before
Midnight, April 30, 1983

NEW YORK-—One million famous
LCD Quartz calendar watches will
be sold as part of a publicity
campaign for only $4 apiece to the
first one million persons who apply
in writing to the company before
Midnight, April 30, 1983.

These are the same nationally publi-
cized LCD watches advertised in The
New York Times, TV Guide, Parade
and other leading publications, with
a built-in computer so powerful it
never needs winding and which is ac-
curate to within seconds per month.
Time and date are displayed in full
Quartz digital mode; and a unique
“backlight™ allows viewing even at
night or in total darkness.

These famous LCD Quartz calendar
watches will not be sold at this price
by the company in any store. To
obtain one at this price, apply in
writing to the company address
(below) no later than Midnight,
April 30, 1983,

€ 1983 Carter & Van Pesl, Lid.

Each watch carries a full one-year
money back guarantee and will be
replaced by the company, free of
charge, if it ever fails to function.

There 1s a limit of two (2) watches per
address at this price, but requests
which are mailed early enough (be-
fore April 21) are permitted to order
up to 5 watches.

To apply for an LCD Quartz calen-
dar watch, mail your name and ad-
dress and this original printed notice
together with $4 for each watch
desired. Add only $2 shipping and
handling no matter how many
watches you are requesting,
NOTE: Specify model and color
choice for each watch as follows:
Men’s Gold (Item #20710A),
Men’s Silver (Item #20720B),
Ladies’ Gold (Item #207300),
Ladies’ Silver (Item #20740D).

Mail to: Carter & Van Peel, Ltd.,
Calendar Watch, Dept. 114-4, Box
1723, Hicksville, New York 11802.

(V20700)
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Troubleshooting
Starting System
Problems

BATTERY

q
m{

SOLEMNCHD
SWITCH
OR RELAY

When the key switch is turned *|
to START and the gearshift
is in NEUTRAL, the circuit
between the battery and the
solenoid switch is complete.
Once energized, the solenoid

the pinion gear and Aywhesl INSULATED
closing the circuit between BRLISH HOLDER
bartery and cranking motor.

t usually happens when you're in a
hurry. You've got a lot on your
mind, maybe an important business
meeting or a long-awaited social event.
You move guickly to your car, slide in
behind the wheel and tum the key.
Nothing happens. The starter motor,
that basic devica, won't run.

The cranking circuit consists of these
major components: the battery, battery
cables and terminals, switch, neutral
safety switch or clutch switch, solanoid
switch or starter relay, cranking motor,
the pinion and its drive, and the fly-
wheal. The battery cables, starter and
solenoid are wired together in a low-

POPULAR MECHANMICS = FEBRLUARY 1983

resistance circuit that carries large
amounts of current. The key switch,
neutral safety switch and solenoid
switch are wired into a comparatively
high-resistance circuit that carries
much less current.

Most GM products and some Fords
and Chryslers use a solenoid switch
unit that is mounted on the outside of
the starter motor. Other Fords have a
relay switch somewhere in the engine
compartmeant and an integral engage-
ment mechanism within the starter
motor. Most Chrysler starters have the
solenoid built into the end of the starter
MoLor.

The engine won't spin when you turn
the key unless a number of things hap-
pen. The battery has to provide suffi-
cient energy (voltage) in an adequate
amount {amperage). The key switch
must close a circuit between the battery
and the sclencid switch. The neutral
safety switch must close the same cir-
cuit. The current that flows through
this circuit must then energize the
winding within the solenoid switch or
relay. This produces magnetic energy
which moves a disc across two contacts,
closing the low-resistance, high-amper-
age circuit that connects the starter to
the battery. The solenocid also pushes

E v



FIELO-FRAME ASSEMBLY
EMND-HEAD ASSEMBLY

L]
ARMATURE

CHRYSLER GEAR-REDUCTION STARTER

SOLENOID PLUMNGER

SHIFTER FORK

CLUTCH-DRIVE LINIT

= GEAR AND SOLENOID
HOUSING

PIMICIN

BRUSH AND SPRING

This Chrysler Corp. cranking motor has a reduction gear that's set between the
motor's armature shaft and the pinion gear shaft. This reduces the rotational speed at
the pinion, but provides substantially increased cranking torque. The increased torque
helps to eliminate hot-start problems on high-compression engines. The solenoid
assembiy is built into the end of the gear reduction starter. Consequently, the motor
must be disassembled in order to repair the solanofd.

the pinion gear into the bell housing,
where it engages the flywheel ring
gear. On cars that have a relay rather
than a solenoid, there is a magnetic
device within the starter that engages
the pinion before the circuit to the
motor is completed.

If one of those components fails,
you'll be left holding the key.

Dead silence

If absolutely nothing happens when
you turn the key, thera may ba a prob-
lem in the high-resistance circuit that
links the battery, key switch, neutral
switch and solencid switch. The battery
may be completely dead or, in cases
where the high-resistance circuit does
not begin at the battery, there may be
no voltage available at the point where

You can rule out a completely dead
battery by simply switching on the
lights. If the lights glow brightly, try
starting the car again with them on. If
they remain bright with the key in the
start position, wiggle the gearshift
pedal
transmission cars) while you try again.
If this makes the a crank, the
problem is a defective neutral safety
switch or clutch switch. If wiggling
doesn't help, use a test lamp or voltme-
ter to check for current at the neutral
safety switch or the clutch start switch.
In most cases, it will be found on the
steering column, transmission or clutch
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pedal. Chrysler usually has a neutral
relay mounted under the hood on the
driver's side of the firewall. Connect
the negative lead of your test instru-
ment to a good ground and touch the
positive lead to each side of the switch
or relay with the car in PARK or with its
clutch pedal depressed. Hold the key in
the START position. Current should be
available on both sides.

If current is available on only one
side of the switch, it should be
replaced. If current isn't available on
either side of the switch, you probably
have a defective key switch. If the dash
indicators light with the switch in the
ON position, you can rule out the last

If voltage is available on both sides of
the neutral switch, check the terminal
where the small wire of the high-resis-
tance circuit is attached to the starter
relay or solenoid switch. Most relays or
solencids will have two small wires.
One is the trigger voltage from the
switch. Tha other usually joins the coil
to the starting circuit and provides a
high-voitage charge to the ignition pri-
mary circuit to help start the car. With
the key in the START position, voltage
should be available at the terminal that
is connected to the key switch circuit. If
you're using a voltmeter, you should
find more than 7 volts. If voltage is not
reaching the solenoid or relay, there's a
problem in the wire joining the safety
switch and solenoid, or in the bulkhead

Many barteries have bean replaced neod-
lessly when a cleaning of terminals and
posts would have solved the problem.

connector where the underhood wiring
loom plugs into the passenger compart-
ment wiring.

You should also check for loose or
corroded connections at the neutral
switch or relay.

If voltage is available at the solencid
switch of a GM or Ford with starter-
mounted solencid, but the solenocid
won't even click when the key is
turned, the sclencid is defective and
must be replaced. Most Chrysler prod-
ucts have a solenocid that is built into
the starter motor. If this solenoid fails,
the starter must be disassembled for
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repair or replaced with a new or rebuilt
unit

If you found voltage at the switch ter-
minal of a Ford relay, check to see if a
charge of at least 9.6 volts is available
at the larger terminal of the relay with
the key in the START position. If this is
so, there is an open circuit batwean this
point and the starter terminal or the
starter is defective. If no wvoltage is
available, replace the relay.

Click, click

If you heard a good solid click when
you first tried to start the car, try it
again with the headlights on. If the
headlights remain bright, the starter
motor itself is probably defective, but
the solencid is okay.

If you heard a series of clicks, a weak
click, or a click and a slow growling
noise, try again with the lights on. If the
lights go out completely or dim consid-
erably, the battery may be dead, there
may be excessive resistance in the cir-
cuit, the starter motor may be difficult
to turn due to internal resistance, or the
engine itself may be hard to turn due to
internal damage. Howevar, you can be
certain that the principal problem is not
in the switch circuit.

The best place to start with this type
of starter problem is at the battery and
its connections and cables. Check the
battery for cracks or other obvious dam-
age. Remove the terminals and check
for corrosion or looseness. Replace any
cables with terminals which have erod-
ed or won't tighten. Don't replace the
terminals. If your car is already
equipped with replacement terminals
(the kind that clamp the cable under a
bolt-on strap), check the connection for
corrosion. Even a little bit of corrosion
at the point where the cable contacts
the terminal can result in a no-start.
Check the other end of the cables for
proper connection also.

To adjust pinion-to-flywheel clearance of 8 GM starter, use a screwdriver to :

push pinion inte engagement with the flywheel. Then, using & .020-in. wire
gauge, measure clearance between pinion toeth and fywhesl as shown.

You can make a precise voltage-drop
test for excessive resistance in the bat-
tery cables and connections with a vaolt-
meter that reads in tenths of a wolt.
Connect the positive lead of the voltme-
ter to the positive battery post and the
negative lead to the starter. On starters
with external sclencids, connect the
negative lead to the large copper con-
nector that joins the solencid to the
starter. On other starter motors, con-
nect it to the terminal where the cable
attaches. Attempt to crank the engine
with the meter attached. The voltmeter
should show less than % volt if the con-
nections are good.

If & vehicle with an external solenoid
fails this test, repeat the measuremaent,
but this time attach the negative probe

of the voltmeter to the terminal on the
solenoid where the cable attaches. If
there is less than %% volt to this point
with the engine cranking but there was
more than Y4 volt at the solenoid/starter
connection, then the solenoid has ex-
cessive resistance and should be re-
placed.

To check ground-circuit resistance,
connect the negative voltmeter lead to
the negative battery post and the posi-
tive lead to the starter housing. Make
sure it makes contact with the bare
metal of the starter housing. With the
key switch in the start position. the
ground-circuit voltage drop should
measure less than 0.2 volt.

If either ground or positive circuits
fail the resistance test, clean and tight-

STARTER MOTOR

INSULATED CIRCUNT TEST

REMOTE SWITCH

To test system for too
much resistance in the
positive (insulated)
cincuit, connect the

POPULAR MECHANICS * FEBRUARY 1983
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en connections and repeat. If the prob-
lem persists, you can make the same
measurements progressively closer to
the battery until you find the problem
ared.

Once you've determined that the
cables and connections are okay, check
the battery's specific gravity.

Measure the battery's specific gravi-
ty following the instructions on the
hydrometer, If it is low, charge the bat-
tery with a trickle charger. If the bat-
tery refuses to take a charge, it's no
good.

Some of the recently produced main-
tenance-free batteries hawve built-in hy-
drometers that indicate state of charge
by changing colors. Usually a green aye
indicates a full charge, while a dark eye
means that the battery is defective and
should be replaced.

Once the battery is fully charged,
connect the leads of a voltmeter to the
positive and negative terminals of the
battery. You should find roughly 12.510
14 wvolts. Turn the ignition to the START
position. If voltage remains at or above
9.6 and the starter just clicks or tums
slowly, the starter is defective. If the
voltage drops below 9.6, either the
starter is defective, the battery is defec-
tive or the engine is hard to turn.

That last cause is very unlikely, but
you can check quickly by attempting to
turn the engine by hand. Disconnect
the negative terminal from the battery
and try to turn the engine, using a sock-
et and breaker bar on the front hub
bolt. Some engines can be cranked on
the front hub of one of the accessories.
If the engine tums with only medium
difficulty (60 to 90 pounds breakaway
torque with a wrench), it's probably
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okay. If you have to pop sinews just to
budge it, you better check internal
engine condition.

As for the other two causes, a defec-
tive battery or bad starter, you can
attempt a common sense judgement
call. If your battery took a charge, has
no discolored electrolyte and is in good
physical condition, the starter is most
likely the problem. Attempting to jump-
start the car can help confirm this. If the
battery is the cause of your problems,
the jump start should make it crank
faster. You might also turn on the
lights, windshield wipers and heater
motor and then attempt to blow the
horn. If your battery can handle that
much of a load, it is probably not the
source of your difficulty.

If you have access to a volt/amp.
meter with a built-in Ioad device, you
can test the battery capacity and com-
pare it to specifications. This is the only
way you can tell for sure that the bat-
tery is not at fault.

Most starter motors are equipped
with an over-running clutch of some
type. This device is right behind the
pinion and prevents the starter from
being spun and possibly damaged by
the engine once it has started. It locks
the pinion to the starter motor shaft
when pressure is applied in one direc-
tion. The over-running clutch, in combi-
nation with the pinion and compression
spring is sometimes called the starter
drive or "Bendix.”’

If the over-running clutch fails to
engage, the starter will spin, but it will
not engage the engine. An over-run-

ning clutch that is on the verge of fail- -

ure will engage briefly each time you
attempt 1o start the car, but will soon

disengage and freewheel. Once the
starter has been removed from the car,
you can detect a faulty clutch by
attempting to turn the pinion in both
directions. It should tum freely in one
direction, but not move at all in the oth-
er. The starter drive assembly can be
replaced without replacing the rest of

—the starter, but the starter must be dis-

assembled in order to do this.

Repair or replace

Once you've determined that the
starter is the source of your problem,
remove the negative ground cable from
the battery before attempting to re-
move the starter, Support the front of
the car on jackstands. The rear wheels
must be blocked, the emergency brake
applied and the transmission in park.
Determine how the starter can be
maneuverad past other components
before loosening the bolts.

Sometimes the wiring connections
are pasier to remove from above. On
some applications with in-line engines,
the starter is also removed from above.
On GM applications, check for shims un-
derthe startermount. Theseshims deter-
mine pinion-to-flywheel clearance.
If there are any, they should be rein-
stalled with the new or rebuilt starter.

If you replace the starter motor on a
GM car, you may have to adjust
pinion-to-flywheal clearance. A sign
of incorrect pinion clearance is a high-
pitched whine during cranking or a
high-pitched whine after the engine
fires. To check pinion clearance, dis-
connect the negative battery cable,
then insert a screwdriver in the small
hole in the bottom of the starter’'s case
at the pinion end. Use this screwdriv-
er to push the starter pinion into
engagement with the flywheel. Then,
using a hooked wire gauge of 0.020-
inch thickness, measure clearance be-
tween the peak of the pinion gear's
tooth and the space between teeth on
the flywheel gear. If clearance is less
than 0.020, the starter should be
shimmed away from the flywheel. The
GM part number for 0.015-inch shims
is 8785608.

If the clearance is more than the
specified 0.020 inch, check again with
an 0.080-inch gauge. If clearance
exceeds 0.080 inch, the starter should
be shimmed toward the flywheel by
installing a shim, GM part No.
1246249, on the outboard starter
mounting pad.

Before you ever lay a wrench to a
cranking system, remember that a
great number of problems will
produce the same type of poor crank-
ing performance. Den't be too quick to
condemn expensive parts. Make all
appropriate measurements and evalu-
ate them based on what you've
observed. ™
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35 Ways to
Help You Qualify

For a Job That Pays More Money!

CAREER DiPLOMA
At Mechenics

.
i BES AR

Send for free tt and color brochure that

SEND FOR FREE FACTS ABOUT DIPLOMAS AND DEGREES

CAREER DIFLOMA
Police Science

e S

CAREER DiPLOMA
Imdustral

Manggemant

A

CAREER DIPLOMA
Smpl Bunness

CAREER DIPLOMA
Welarinary Assistant

tells how you can train at home for a better career

Ii you want more money, more security and a better way of life, the decision to

train for a better career could be the most important one you will ever maka.
And now you can train in your spare time at home for a diploma or even a

degree to help you g&t a better job. Join the more than 8,500,000 students who

have enrolled at |

S and North American Correspondence Schools since

1891. Choose the same kind of training program that has been used by nearl
2,000 American corporations to train their employees.. Bethlehem Steel,
Union Carbide, Ford, International Paper, DuPont and many others.

You learn from specialists...

the adult way

Your diploma or your degree is given 1o
you for whalc;mu learn—not what you
memaorize, Our stafl of educators,
consultants, administrators, authors and
distinguished instructors guides you step
by step. Easy-to-check tests are included
throughout your course 5o you can be sure
of your progress. And when you are ready
for each exam, ICS—Ilike many colleges
—uses "open book” exams that let you
refer to your texts and apply what you've
learned. _so you don't just give memo-
rized answers. You move ahead one step
at a time as fast or as slow as you want.

An |deal Way to Learn

No need to change your daily routine.
Independent study at home takes no time
from your job or family. And ICS lessons
make learning easy because everything is
explained step by step with plenty of draw-
ings, diagrams and photos. If you do have
a question, your instructor is as close as
your telephone. And all courses include
necessary tools, instruments and
materials.. whatever you need for your
training.

Gel Your Degree Without

Allending College

The ICS Center for Degree Studies offers
degrees in business with majors in Mar-
keting, Business Management, Account-
ing and Finance. Two-year Associate
Degrees are offered in Civil, Mechanical
and Electrical Engineering Technology
and Electronics Technology. If you already
have some college or if you have worked
in the field, you may be entitiad to
advanced standing loward your degres.
Could a Career Diploma or a Degree

Be Worth Thousands of Dollars to You?
Compare your present salary with the
amount of money you could be making in
any one of the careers shown above. Spe-
cialized training in any of these fieglds or a
two-year dagrea that gives you an Associ-
ate in Speclalized Business or in Special-
ized Technology could make a giant
difference in your lifetime earnings. It's not
the money alone, but the security, Satis-
faction and the fun of working in a job you
like, For more information at no cost,
check the career you're most interested in
and mail the postage-paid reply card
today. There's no obligation and no sales-
man will call.

CAREER DIPLOMA
Matercycle Repair

ICS, NACS and CDS are the Home-Study Divisions of
Mational Education Corporation which trains over
20,000 students a year in more than 40 resident
schools from border to border and coast o coast. IG5,
MACS and CDS are accredited members of the
Mational Home Study Council,

FREE FACTS

No Obligation!

Mo Salesman Will Call!

Accredited Member National Home Siudy Council
Morth American and

International Correspondence Schools, Dopt. PBS13
Scranton, Pennsylvania 18515
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Clutching at straw

Traditionally, English farmers burn off wheat straw in the fislds
after harvest. About 10 years ago, Englishman Ken White began
thinking of straw as an alternative energy source, but a decade
later it has become a factor input.

Straw Box Systems (17 Eurolink Estate, Sittingbourne, Kent,
ME1D 3RN, England) manufactures nonreturnable produce mar-
ket boxes from chopped straw and other fibrous materials im-
pregnated with resins. The boxes are just one of the products
that White's tinkering with straw has yielded; sheets suitable for
interior partitions are also being tried,

But the market for fruit and vegetable boxes in England alone
exceeds 100 million units. Straw boxes are less expensive than
those made of other materials, yet they are tougher and stand up
in the rain. The Straw Box process can use waste fibrous matter of
many kinds; the technology is being licensed around the world.

A vt

PM’'s Whatsit

Somewhere, deep within the bowels of a top
secret defense establishment, lies the one
weapon...Great for an old-time radio script, but
most PM readers will know that it doasn’t ap-

propriately caption this picture. If you don't __ = { 2 e e B W )
have a clue as to what's going on, turn the page. | | Bajes of straw being fed into  Straw Box general manager
process eguipment at En- Graham Rowe demonstrates
gland's Straw Box Systems. strength of produce box.
What—and leave eyt

show business?

Horticulturists and serious gardeners have
known for some time that elephant manure is
something special. Properly composted, it
provides long-term soil enrichment. Traveling
circuses never have any trouble disposing of
what otherwise might be a problem.

When officials at New Jersey's Brendan Byrne
Arena decided recently to publicize an elephant
manure giveaway to promote the appearance of
Ringling Bros., Barmum & Bailey circus there,
however, things got out of hand...sort of. At the
appointed hour, more demand materialized
than the elephants, troupers all, could satisfy,
In the words of an Arena spokesperson: "People
just waded in with bare hands and fought over
it. The event was a tremendous success.” Resin-impregnated fibers emerge as sheets, can be wet-handled.
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Howard Hughes's famed Spruce Goose seaplane is
now a bona fide public attraction. Housed under one
of the world's largest clear-span domes, the Goose is
situated adjacent to the R.M.5. Queen Mary—once
a ship, now a hotel—at the Port Adventure complex,
Long Beach, Calif. Opening ceremonies are sched-
uled for this month, and the plane will be open to the
public year-round.

Minicircus Maximus

Many visitors to last year's World's Fair in Knoxville,
Tenn., were impressed by an unexpected exhibit: It
was a miniature circus, carved in precise, painstaking
detail, occupying a table area of 30 by 64 feet.

The circus is actually the combined work of two
hobbyist woodcarvers, flooring company executive
Howard Tibbals of Oneida, Tenn., and Harold Dunn, a

circus buff who has built and exhibited miniature
circuses for over 30 years. Tibbals got started carving

miniatures after reading a Popular Mechanics article
on the subject in 1847, He corresponded with Dunn
because he knew of the latter's vast photographic
research based on the Ringling Bros. circus. Both
woodcarvers use Dremel tools extensively; just one
circus wagon, with full ornamentation, can take as
many as 300 hours to finish.

Tibbals exhibits his miniatures at home in an en-
vironmentally controlled room—which also protects
original posters and circus artifacts—designed by
General Electric Co. Dunn plans to take his circus on
the road again, for the 1985 World’s Fair in Japan.
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Start your own money making business!
Make up 10°122° an hour-—
gven while learning! 7=z

Get into this booming high-profit business that’s
Easy to learn— Easy to do— Easy on You!

Mever before have money-making opportunities been so No Exird |meiuded With Your
great for qualified Locksmiths, Mow lucrative regular asf' Lecksmith Training
lock and key business has multiplied a thousandfold as : I BURGLAR
millions seek more protection against rooming crime.

Yet there's only one Locksmith for every 17,000 people! “‘;"L..Am
Start Collecting CASH PROFITS Right Away ik
You're “in business” ready 10 eam 55 to $12.50 an hour :,almér__,q:;::f;li,
a few days after you begin Foley - Belsaw's shorcut Burglar., Hold-Lip
training. Take advamage of today's unprecedented op- and Firg Alarm
porunities w locksmithing  lor  year - round  EXTRA :%;T:iﬂ?-.na"%'n-:r.'s

INCOME in spere tima — or fultime in a high-profit
buEIﬂHSS of '..'UIJF own. Hundreds we ve rained hayve done
i. So can YOU' Al tools plus professional Key Machine

wvaluabie and
Bimady msirection
includes all special tools and
supplies ONLY Foley-Bataaw offars

given you with course. These plus practice materials and SuCh Bxtensive LHaining in this
equipmant, plus simple, illustrated lessons, plus expart Su- rapidly sxpanding heid as a part ol
pervision, plus bLiSII'IESS-bU”GIFIQ QUIE’E!'IC-E' will enable youl Locksmith raining
you to KEEP THE MONEY COMING IN! ideal for retire- AOVANCED Locksmithing!
ment — good jobs, too How o change combinations, in-
stall and service Safe, Vault and
SEND FOR EXCITING FACTS—MNo Obligation Bank SafeDeposit Box lecks.
Discovar what's in LCE‘kS-'T'IIhu'Ig lof you — how Foley-Belsaw's Masiar You learn-by-doing on the locks
Lotkemith-spproved training can vL- you the skell you can depend on that we supply. You'll find It
tx EARM MORE — EMJOY LIFE h;,:rnahng and highly profitable

A LOCKSMITH'@

Hundreds of Foley-Belsaw Irained men pAY W\ — 1 = v ALL SPECIAL TOOLS :
N shceeedid G5 lis-Eascinativg ;g'ms“ ‘@ﬁ = _ -Q,/ (W AND EQUIPMENT INCLUDED!

and hinllr_v profitable field . . .

“Before enrolling | checked
arher cowrier and afre arkad
Jor advice from seveval

tackrmiths in my avea. They
all said yowrs war ropy

THIS PRO KEY
MACHINE IS

and Bay rhe moar "i'f" :‘h?h:ﬂrhm.._
iy YOURS TO KEEP! <= séizosissroiz 33

1 abways Find out all about It! Send for FREE Facts TODAY! 4\"-:1
wanied 1o be in Just fill in and mail coupon below (or M
Ao fe W send potearc o receive ot mformation  RUSH " FOL EY-BELSAW INSTITUTE
‘I": '::’:’ fam. .. and details by return mail, DO JT TODAY ! cCoUPONT 10147 Finid Bidy., Kansas Cily. Mo, 64111
i i 1]
o There is NO OBLIGATION and NO SALESMAN Will Call—ever!
FATEEEE.

RUSH COUPON TODAY
I " FoR mhis FactriLeD

“1 opened my own business, spare l
timie, seven months after | enrolled and

made a profit of £329 for the first week.

B. A. Deberry Littleton, Colorado I m‘m!

“Mo more hard, nasty work for me. Telle Bow you quickly
Mow | have my own business and with I Lk m:’: :"”"' b2
hardly any effort | average around $50 ktpbidie ot b

Dawid Fairbrother—Dave's Locksmith Service

Mihwaukee, Wisconsin 53209 10142 RELD GUILOWG

KANSAS CITY, MISSOURI 64111
YES, please send me the FREE bookiet that
gives full details about startng my awn business in
Locksmithing, | understand there i no obligation

and that no salesman will call

LS

& day. Thanks for my new start in lifie.” il ki

Ciy___ O e L Y
Sam Walker Prichard, Alabama ﬁ;;;":,,’;ﬂ',’ Toay  Sen for your
NO RISK Trial Dffert  c0PY todayl State zip
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BILL McKEOWN

ALL

OUTDOORS

The fastest outboard ever

Last October. British racing driver Bob
Spalding topped 140 miles an hour and
set a new world's record for outhoard-
powered craft. In runs through a one-
kilometer course on Lake Windermere

e s T
L

i

Bob Spalding races through the traps to
set a new outboard record of 139.66 mph.

he clocked 137.742 and 141.578 for an
average of 139.66, two mph faster than
the previous record. Spalding. 41, a
boat and motor dealer from Ipswich.
was driving his Cees Van der Velden
plvwood racing tunnel hull
with Johnson's eight-cylinder
outboard having a reputed
400-plus hp. It was the
same boat and motor
we tested exclusively
last spring at over 100 mph.
Asked what it would take to
up his new record, Spalding advised.
“A lunatic,”

On big cat feet
Catamaran hulls, with their twin keels.
broad beam, stable ride and shallow
draft, are not a new invention. On calm
water they get quickly up on plane and
skim the surface, rather than displacing
water by pushing it out of the way.
Recently tunnel-hull cats have been
successful in closed-course racing and
larger cats have outraced deep-Vs.
But now Cougar Marine. of North
Miami Beach. Fla., is introducing a big,
58-foot aluminum Cougar catamaran
hull that can be finished as a luxury
yacht or all-out attack craft. With two
large Detroit diesels for power, and
surface piercing props, the beamy craft
has been clocked at 55 mph while
drawing only three fest. At rest the
22-foor-wide craft needs only 4% feer
of water. Empty weight. with 10 tons of
engines, is 20 tons.

Cougar Marine’s massive aluminum cata-
maran can top 55 mph with twin diessls.
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A new tip-top guide from Mildrum fts in
place gquickly using heat-shrink rubing.

Quick fixes for fishermen

Many an angler has spoiled his day by
slamming a car door or stepping into a
boat before he noticed there was a rod
in the way. Or he may try to break his
hook loose from a snag and snap off the
tip-top guide of his rod instead. One
handy new aid is a Mildrum Emergen-
¢y Rod Top. from Mildrum Mfg., East
Berlin. Conn. It's under %4 at tackle
shops. comes in a small box, and fits
tightly on your broken rod tip with its
heat-shrink tubing that can be sealed
on with a match.

Carry strapping tape and one of the
cyanoacrylate cements like Krazy Glue
in your tackle box, as well. They can
also help repair broken rods, guides.
lures and waders when they break or
leak, as they often seem to, far from
home.

Outdoors indoors

Fortunately. sportsmen have the
choice (and sense enough) to stay
inside this time of year when the
weather turns unpleasant. Equally for-
tunate is the publication of fine books
that can recreate the outdoors for off-
season readers. Two recent excellent
examples are Ted Williams Fishing The
Big Three. published by Simon &
Schuster ($15.95). and Sand Rivers.
from Bantam Books ($11.95), Williams,
the Splendid Splinter of baseball
writes with John Underwood about his
techniques fighting his choice of the
most sporting of fish: tarpon, bonefish
and Atlantic salmon. In words and pic-
tures. the book captures the enthusi-
asm of this colorful perfectionist.
Peter Matthiessen's Sand Rivers is a
safari into the Selous Game Reserve,
an almost unknown area that is the
largest wildlife sanctuary in Africa.
Thirty-six species of animals are found
in the preserve. Superb animal photog-
raphy in color by Hugo Van Lawick
helps make this perhaps the most
exprassive book on Africa today.

New sharp sheath
From Finland. birthplace of much fine

cutlery, comes a $17.95 stainless-
steel, high-carbon Fiskars Fillet Knife

A slat in the sheath of new fillet knife is
lined with twin ceramic sharpeners.

with a slotted sheath holding alumi-
num-oxide ceramic rods. Pulling the
knife across them sharpens the blade at
the proper angle for skinning and fillet-
ing any fish. Importer is Fiskars Mfg..
Hopkins, Minn, ™
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Accept the challenge and you'll
never be the same. In the Navy
you will become an experienced
professional with a job skill you
can build a career on. And you'll
possess the pride, maturity
and self-confidence only the
Navy Adventure can give you.
The Navy has over 60
career areas you can choose
from: electronics, computers,
aviation mechanics —any
one of today’s in-demand
technical skills.

A
Navy training helps you
master the job. You work wi
today's most modern equip-
ment and methods.

Through classroom and
practical experience, you learn
everything you need to know
to become a specialist in the
field you choose.

Then you practice and
develop your skills on the job.

You become a top-notch
professional and achieve a

Once you've chosen a field, ‘ﬁ Ls

s&cnnd to none.
{avy is an adventure

“in makmgﬂle most of yourself.

And good pay is part of it. The
Navy pays over $550 a month
to start, on top of most of vour
expenses, extensive benefits
and special pay for sea duty.
That'’s good starting pay for

any job.
Call 800-327-NAVY toll-

free. Start yvour Adventure
with a job you can build into
a career.

Navy. It’s Not Just A Job, It’s An Adventure.
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Room in the sky?

While they are not yet stacking satel-
lites like so much flying cordwood, it
has been feared for some time that we
are running out of "room’’ to orbit very
many more communications satellites,
Such geosynchronous satellites must
be placed within a "'window" in space
and each must be a minimum angular
distance from all others. These choice
orbital locations are running out fast
Bell Labs recently announced that
company researchers had developed a
way to double the number of television
signals that can be transmitted by a
single satellite. Up until now, each sat-
gilite transponder could send only one
TV signal. But Bell demonstrated the
expanded capability on its Comstar
system by sending two TV signals. at
almost the same time, from ong tran-
sponder with no loss in signal quality,
The system is based on a process
called time-frequency multiplexing.
According to Barry Haskell of Bell's
Radio Communications Research
Dept., "We were able to send a single
TV channel in half the usual transmis-

sion time. which is another way of say-
ing we can send two TV signals in the
same amount of time as one.”

As satellite technology progresses,
we Can expaect to see an increasing
number of applications of this concept
in the life of the average consumer.
Right now, it's the cable companies,
networks and large corporations that
could benefit most from the increase in
the capability of satellite transmission.
But, as direct-broadcast satellite TV
becomes a reality, this new concept
may have many benefits for the private
citizen, as well.

Direct-broadcast TV presupposes
the use of inexpensive, small (2-foot)
dish antennas installed on the roofs of
private homes. But instead of picking
up their TV signals from the airwaves,
these direct-broadcast antennas will be
trained on satellites sending consumer
video directly to the homeowner,

The ability of each transponder to
send more signals should, eventually,
result in a cheaper and more accessible
form of video enjoyment in our homes

Age of Aquarius

When Mattel announced a keyboard for
its popular Intellivision game system
three years ago, everybody took note,
The add-on was supposed to offer a
way o tum a game into a computer,
The keyvboard never quite made it from
the drawing board to the marketplace,
and now, Manel seems tw have
rethought its strategy. The company
recently announced the introduction of
a new, full-featured home computer at
a very affordable price,

The Aquarius systemn should be
introduced in “early 1983, which
means it might be available by the time
you read this. Mattel says the $200 unit
will feature “CP/M capability, built-in
Microsoft BASIC, 16-color graphics and
the ability 1o display a total of 256 dif-
ferent characters on the user's televi-
sion screen. Perpheral products in-
clude a 40-column thermal printer. a
data recorder and the Aquarius Mini
Expander, which accommodates a
memory cartridge and game cartridge
and provides two hand controllers for
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enhanced game play.”” The unit does
sound exciting. Now let's see if Mattel
can deliver this one with the features
and price, and at the time promised.

Real action

Remember those dingy and often
decrepit instant-photo booths in the
arcades and amusement parks? You
know the kind. You and your girl,
laughing in the dimness behind a faded
velvet curtain, posed and mugged 1o be
immortalized forever—or at least until
your buddies ripped the photo from
your gym locker door.

Now, video technology has stepped
forward to fill this photographic void
with the Videomat. These booths allow
you to record and even play back 10
minutes of video action in as close to
living color as you might feel the mom-
ing after a night before.

The Videomat Corp. (of Troy, N.Y.)
obviously hopes that these £14,950
booths will be sold to arcades and parks
throughout the land. And—who
knows?—wideo just may break the ice
on many future dates.

Educational software

Commodore Intermational has an-
nounced that it will place 656 computer
programs for the Pet and Vic comput-
ers into the public domain. The pro-
grams, designed for the educational
market, are available through dealers
and Commodore’s Education Resource
Centers,

For more information, check with
yvour local dealen, ™

Direct-current meters

A coll of wire, wound about a
metal core, has an attached

suspended within a horse-
shoe-shaped magnet. When
an electrical current is
applied to the coil, it be-
comes an Y

i, - \ PERMAMENT !

neadie. The coil assembily is _.“L

NEEDLE | f

MAGMNET
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® We Love Our Customers

ICzO ] PERSONAL Our Prices and Service
Prove It!

v COMPUTER e One Day Delivery Express

(List Price $299) Mail

We Have Commodore 64 Computers In Stock

SALE!

s Commodore 64 Program-
mers Reference Guides

o o Free With Purchase
1 4 # Over 500 Programs To
Choose From
{(when you buy 6 tape programs at sale prices) ® Free Catalogs
You the COMMODORE VIC-20 Computer TRACTOR-FRICTION PRINTER 5399 IMMEDIATE REPLACEMENT WARRANTY

for only $140.00 when buy 8 tape prog i compuler falls because of wamanly
on sale for only $89.00. Thass & taps va:ﬂrz new COM-STAR deluxe line printer, 1 within 80 m. from date ol purchase,

; B B de
Hat for §968.00 to $132.00! You can chooss one n 'I- l 11" letter quallty full aize, sl simpl r compuler 10 us wvia
of thess Ihree ko: 8 GAME 5:-1 n?l“. m'- fold computer paper, hhrall'. Ginited #c- ce prepaid. We will “im-

80, 132 columns. Impact dot matrix, madiaialy m n raplacemanl compuler

i
fTn o S v, Do, p 8
"“ngll OQut, bl-directicnal, 80 CPS. Includaa lal cable at no :hlrgi nited Parcel Service prepaid.
“ &l EFI ram 'ﬁ that plug.. direct Into the um—E printer port = This warranty 8ppies 10 8l Products we sl
U (1]
‘am A Tmmmlll m‘r} no mﬂﬂmI nterimce becauss WE LOVE OUR CUSTOMERS
LL L BUSINESS

;-

couniant Agcounis jots, Pacerea E_“m: : 15 DAY FREE TRIAL
""‘Tm' w“m:‘ﬂﬂ'}. fUeEeEssEsEEIEssssSssssEssssssssssan

DON'T MISS THIS SALE -ORDER NOW

[[] VIC-20 for only $148. plus
$80. for 8 pack of programs
Specily pack wanted .

[[] 33K-VIC for only $239.

[[] #K-VIC for only 3279,

SUPER 10° COM-STAR PRINTER 3489

33K COMMODORE VIC 3239 Has all the features of the COM-STAR printer
iy §23800 100 g e COMMOUORE  iressae b image Sgmics: 23 buter. 1
For £23.00 { tha COM c3, .,
m:‘:‘rﬂ ’l;.l-:- ADD B000 BYTES character sals, 40, &rﬁ 98, 132 columns,
OF USER ME ¥ o giva you 2% TIMES prints trud descendsr, supar and lu‘bclﬂ'lf
MORE PROGRAMMING | This powasr underiining. Includes spacial cable o plug In-
ful full-sized extra l'll-'lurﬂLmE *ullr Inl:zluudu 1o tha Vi printer . Lisl 3889, Sale $499.
tha 8502 microproceasor (
t‘;r-l ROM with & 18K extandsd LEB fm
crosofl BASIC, m.muum:mu Ihllllﬂ

33,000 byles mﬁﬂm 80K MEMORY EXPANDER 589 [C] sex-vic for only $318.
o h’h'“.!m“"dm onal 8% 4 iows jon 1o BOK total Tractor Friction Printer 5399,
'r'phm“w:“: ROM and 40K . Has six slota 1o mfﬂ: D

coled command A
cartridges — you cm sawilch select any com-

raphi ayabla characters, 1

ilpllr“i.l g;!m_':l:pl :hll.mm“wund ':,:ﬂ bination of memory of programs. Siop and
music, real lime, upper lower case, flull screen 31871 any program wilh resal bution, o don’t
editing cursor, floating point decimal and trig  na¥e fo remove-carridges or tum olf com.
functions, atrin arrays, scrolling, multl siale- puter, This ex or is a m:.lil o gat tha most
ment_fines, file management, PEEK AND out of yoyr VIC-20 Computer!
POKE. Assembly maching language
innlhit Wa have sasy !0 usa sal lnl:hl

[] Super 10 Printer $498.
[] ®0K Memory Expander $88.
D Game Loader—Atarl $78.
We ship C.0.0. and honor Visa and

rams. Accapls TAPE-DISK AN PLAY ATARI GAMES ON VIC-20 ITH. Master
Fl.l.l{i. IH 'C? RIDGES, connects o any TV, N
includes AD adaptor, RF. modulator, swilch  WOW 11 Plug in our new “GAME LOADER" o
boox, salf teaching instruction book, comes IN&  ang you can play all ATARI video gama car-
beautiful console case. tridges, Activision, | e M- thmli an your Address

VIC-20 compuler. Lial $99. Sale 3T9.
1K COMMODORE VIC 5278 City
WITH FOUR TIMES MORE POWER

For only $279.00 1 the 41K COM- LOW COST PLUG IN EXPANSION Siate Zip Code

MODORE VIC with % MORE PROGRAMM-
ING POWER THAN WVIC-20! We add 16,000 Accessories plug In direct 10 this computer,
bytes user mamory to the VIC-20. You get @ guira RAM mem

OVISA O MASTERCARD O C.OD.

P ——————— et T T L T LT L LT AT E AR LR DR AR TR R LA LD DL L DLl Ll

total of 41,000 byte 120,000 Dyt og data Hlil‘t:l hl.ph-um
o & mamary 88 modem $99.00, deluxe column  prin :
AOM, 21,000 bytes RAM and extended LEVEL  $309.00. 170K disk Grive $34900 all phug m Credit Card No
I BASICY plus all the exira fealures lisled! direct! You do not have to buy 8n expsnsive G tats
i ]

48K COMMODORE VIC $319 erpansioninterace! $10.00 for shipping, handling and In-

WITH SIX TIMES MORE POWER surance. lllinois residents please add

£% tax. Add $20.00 for CANADA, PUER-

For only $319.00 you get the SUPER WE HAVE THE LOWEST PRICES TO RICO, HAWAII orders. WE DO NO EX-

POWERED 48K COMMODOHRE VIC with 800%

MORE PROGRAMMING POWER than VIC-201 We sell direcl to customars and you save the
We add 24000 byles user memory o the profit margin normally made by compuler
VIC-20. You gat a total of 40,000 byles memory slores, dapartmant stores and distibulors, wa
(20,000 bytes ROM, 20,000 bytes RAM and ex- are willing to take & smaller margin 1o devel
tended LEVEL |1 BASIC) plus all tha exfra volume, LOVE QOUR CUSTOMERS — OU
featuras |iated| PRICES PROVE IT!

PORT TO OTHER COUNTRIES.
Enciosa Cashiers Check, Money Order
or Parsonal Check. Allow 14 days for
= delivery, 2 to 7 days lor phone orders,
: 1day ax press maill
Canada orders must be in U.5. dollars,
-

EEEEEEssEESsSEseENsESEAESEAReEEEEE

GET $150 FREE SOFTWARE pnoTE CTD

WHEN YOU BUY A ENTER PRIZES (Facrorv.nirecn)
COMMODORE 64 COMPUTER!! BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382-5244 to order

[ ppp——————r e T TP P P TR T P TP L R R L L L DL LALL R L L L L AL EEmrsaEEnEEsESEEsaRLREE

r‘- AESEEESEREEEEE.




When there's no
room foran
ordinarytool.

tl I [/
L . Jllr !
Shape Keyhole

HINTS
FROM
READERS

Finding a circle’s center

Lay carpenter’s square, with inside edges
tangent to a circle; draw along edges.

e ¥ T ..__.
Cut Bolts Slof Screw Heads

Do it easier and faster with Dremel. The
Mnto-Toul does projects that used to take many
hours in a fraction of the time. Home repair proj-
ects become easier and more enjoyable. Varlable
speed control (5,000 to 28,000) RPM lets you dial the
A speed fo fit the job. Comes with a useful assorment of
accessaries. The Dremel Moto-Tool —buy it wherever fine
power tools are sold. Dremel, Div. of Emerson Electric Co.,
491 5-21st 5t, Racine, Wisconsin 534056-9989.

THE DREMEL
MOTO-TOOL

Next, using the square, draw intersecting
lines from opposite corners. Exact center
of the circle is where the lines cross.

When you want to locate the center of a
circle, you can do so by first squaring
the circle. Lay a carpenter’'s (steel)
square on the circle with both inside
edges of the sguare tangent to the cir-
cle (see photo). Draw along these
edges to make the first two sides of the
square. Next, use either of the two
sides as a base for the carpenler’s
square, and draw the third side of the
sguare tangent to the circle. After the
fourth side is drawn, run diagonal lines
frorm both pairs of corners; circle center
is where lines imersecL—»Rick Dole

Flag says stop

One way to avoid hitting the garage
wall when pulling your car in is to sta
ple a paper flag to a 5-ft. “pole” of W X
1-in. wood. Tape the pole to a coffes
can welghted with sand and park it at
the head of your parking space. When
the bumper touches the pole, the flag
will bob.—Harry Louden
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ELT I
‘A ASHER
CARDBOARD 2" NO. B
DISC WOODSCREW

To clean a round metal chimney. |
made a disc chimney cleaner of a
heavy. corrugated cardboard disc—eut
¥ in. larger than the inside diameter of
the pipe—with 1%:-in.-deep radial cuts
avery 1% in. around the perimeter,
Secure the disc to a 1% 1-in. fir handle
{equal to the length of the chimney)
with a screw and felt washer, If a single
piece of wood isn't long enough, you
can make the handle of two wood
pieces held together by screws in an
end-lap joint, Push the device down the
chimney until it reaches bottom, then
pull it back up.—Ken Brooks

Logs stand tall

Because log end cuts are generally
uneven. logs often won't stand upright
for splitting. To solve this, put the log to
be split inside a pair of old tires.
—George A. Mayerchak
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FREE

A Most Resourceful

Tool For Your

Workshop

The 100 page, full color
Leichtung catalog is crammed
with tools for woodworkers,
metalworkers and hobbyists of
all kinds.

We've got magnificent brass backed
English saws; a broad selection of
drill accessories; fabulous Danish
workbenches; loads of super garden
tools from around the world;
specialty automotive tools and aids;
house and patio “gotta haves” —and
that's just for openers!

It's a fun catalog to flip through!
Oh yes, it's also FREE! Just mail in
the coupon and we'll speed your
copy along. FREE offer expires

July 31, 1983, After July 31st,
please send $1.00

LEICHTUNG

*THE Workbench
4944 Commerce Phd-mag #PMO2
Cleveland, Ohio 44128

i

Yes, please send me your 100 page,
full color Leichtung catalog at no
charge.

MName

Address

City

State Zip

*THE Workbench
4944 Commerce ParHway #PM02
b Cleveland, Ohio 44128
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Save $1000°'s by Completing it
Yourself.
u We do the difficult framing
on your lot and foundation.
® You do all or part of the finigh-
ing with Gurtis-supplied ma-
terials and instructions.
Affordable Financing Makes it
Possible.
B Mo down payment or deposit
® Low monthly payments
while building

Curtis Puts the Own
Back Into Homeownership

You Can Beat High Housing Costs and Build NOW!

Send coupon today for lull details.

® Your land may not have to be
fully paid for.
There's a Representative Near You!
CALL TOLL FREE 1-800-228-6505
IN NEBRASKA CALL: 1-800-642-9606 |

Complete i Yourssell

Cutisl-lomesﬁ

If you have desine. . We have the trusy!

Send me your FREE Homes le-on
| CURTIS HOMES, DEPT. Pu-
2301 Fionda Ave. 50. Minneapoils. MN 55426
i Praaas Proaf |

Name .

Address

City Slabe. Zip

Pvane | 1

0O W awn land
o Em:m.ld i ﬂ 00 far pnuﬂ'l-.- handling




“NOW

Hardware turns closet into vault

Here's a new way o provide protec-
tion for your home valuables—the
Saf-T-Space roll-up door. Made from
26-gauge steel, Saf-T-Space doors are
bolted directly to the closet door
jamb. The maker claims a do-it-your-

More heat from

Bathing beauty for your bath

Kohler's latest bathtub sur-
round will make it easy for
a do-it-yourselfer to finish a
tub installation, says the
maker. Dubbed Perma-

56

Wall. the finishing system
comes in a kit that includes
five wall sections of ABS
plastic, adhesive, color-
matched caulk and sealant,
and complete instructions
for performing a profes-
sional job. Perma-Wall is
designed 1o be compatible
with most 5-ft. bathtubs
and requires woodworking
tools for installation. It fea-
tures a built-in grab bar
and two molded-in soap
dishes.

Available through Kohler
distributors, Perma-Wall
comes in white—for
$189—and seven colors—
at $200 each

For a list of local distribu-

tors and product informa-
tion write; Kohler Co., Ad-
vertising Dept.. Kohler,
Wis. 53044,

selfer can install this security door in
about an hour with ordinary wood-
working tools, It comes in widths of
24 in. ($325). 30 in. ($350), 32 in.
{$365) and 36 in. ($375). Write Saf-T-
Case, Box 5472, Irving, Tex. 75062

less wood

Sierra now offers a woodstove 1t
claims is engineered to deliver more
heat with less wood, while producing
less creosote. The Hearthstone con-
temporary Turbo-Bum stove ($655)
has specially designed baffles that
promote more complete combustion
and direct more heat into a room,
The stove is constructed of Y-in.
welded plate steel with cast-iron
doors that have thermal-shock glass
windows fitted with fiberglass gas-
kets, Sliding draft controls are handy.
For information and a list of dealers.
send $1 1o Sierra Mfg.. Box 1089,
Harrisonburg., Va. 22801.

Heat pump taps ground water

A pair of heat pumps re-
cently introduced by Len-
nox uses the thermal en-
ergy of ground water for
heating and cooling homes.
The WHP1 (horizontal mod-
el) and the WVP1 (vertical

model) have heating capac-
ities that range between
21,000 and 43.000 B.T.U.
per hour and cooling capac-
ities ranging between
18.000 and 40,000 B.T.U.
per hour. Energy savings
derive from two character-
istics of the Lennox heat
pump: 1. a single piece of
equipment is used for both
heating and cooling; and 2.
these Lennox heat pumps
increase the heating/cooling
potential of available ther-
mal energy by a coefficient
of 3. To find out if your
well and home heating sys-
tem are compatible with
these heat pumps, contact
an independent Lennox
dealer or write Lennox In-
dustries Inc.. Dept. PM, Box
400450, Dallas. Tex.

75204 ™
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VITA-MIX®

*Food
sNutrition
*Time
*Money

Factory processed nutritionall
robbed foods with additives andy
preservatives can cost up to 50
times more!

Vita-Mix® —the one that throws
nothing away — grinds grain —
makes 3-minute bread — makes tota
Jjuice with whole fruits and
vegetables — cooks — [reezes —
makes yogurt, salads, purees,
baby foods, peanut butter,
cakes, special :
diets, party

Make TOTAL JUICE

Uses a patented impact method
which juices whole fruits and
vegetables, unlike the old
separation ‘‘throw-away"
extractor-strainer method.

extracted peel and
juice only®  everything®
LEMONS (Vit. C 90 mg. 346 mg.
ORANGEST iVit. C1 109 mg. 319 mg.
APPLES (Vit. A} 160 1.U. 3580 1.U.
*Per pound of fruit
fFresh ripe Valencias

Grind any Grain easily,
and MAKE BREAD Fast.

drinks — GRIND whole kernel wheat into
grinds meat cereal or flour and immediately
— chops ice MIX and KNEAD it into
— over 800 BREAD DOUGH (all in one
recipes.

simfie three-minute operation,

with precious vitamin oils and

fiber retained).
COOK BY IMPACT —

Impossible to burn, scorch, or
lump gravies, sauces, puddings,
soups. Save vitamins destroyed

by excessive heat.

FREEZE ICE CREAM —

o Miv® instantly
Vltﬂ MIK Mﬂl{ES IllEtﬂ.llt . . .without artificial color or filler.

Total Foods Simple as Make your own Yogurt easily
OIIE, TWD, Thl'Bﬁ o By cup or gallon — Save money!

(1) Put wholesome unprocessed FREE with each Vita-Mix® !

?Haf,jh;;;, exclusive splash % U'L'der now mi get a big 128-page recipe and instruction
. : ook and enough wheat for your first loaf of bread free! Ask
MR MU OF Patertie for our low salt, low fat, low sugar, low cholesterol recipes

head on impact.

o ORI O OF e e e e e e e

y WRITE TODAY! SEND COUPON TODAY TO: |

thrown away! Or PHONE TOLLFREE: V. * e ® |
o ta-M

(1-B00-B48-2645) 1ta-vilx I

|

CHECK THESE FEATURES 5
8615 Usher Roea e Che oo Wb ia138 1

I
I
I
|
gehfae picamni,, |
s Stan | olt Groun utlet s ; = e
(also available 220/240 volt) I chai'l;l.' Rﬁff EHTI?EYI&LT?! %Hﬂﬂf&%ﬂﬁﬁ & and SPECIAL F“Iﬂ?.‘.%.
* Call About Unbelievable 5-yvear Warranty! |
» U.S.A. (Since 1921) Nationwide Service |
s Self-Cleaning |
* Super Power Motor |
* UL Listed - Heavy Duty Quality L

Ame Phone | I

= 2

ddress
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THE PM
WORKBENCH

A glue that delivers

Loctite Corp. has introduced the
Soueez-It applicator, which is claimed
to deliver “'glue without glop.”

The new applicator is featured on a
two-tube package (1.2 grams total) of
Duro Super Glue. For one-drop-at-a-
time control, just squeeze the tube to
break the inner seal and dispense glue
with pin-point accuracy. Super Glue is
said to bond instantly to most nonpor-
ous surfaces, and the inner seal keeps
glue fresh longer. It's about $2. Loctite
Corp. is at 4450 Cranwood Ct., Cleve-
land, Ohio 44128 —J.T.

Dispense glue with greater accuracy,
thanks to Loctite’s Squeez-It applicator.

Wrench off stubborn blades

Wrench design provides adeguate lever-
age, plus snug fit on arbor bolt (inset).

When | spotted this wrench, [ figured it
was a gimmick. It tumed out to be very
useful and is now in my saw box,

The wrench provides a fast and easy
way to change blades. and it's safe.
The motion of the saw blade tightens
the arbor bolt as the saw 15 used, soitis
necessary to use a tool which provides
sufficient leverage when locking the
blade in place. With this wrench. the
handle is held in one hand while the
slide bar engages the teeth to hold the
blade. The wrench eliminates the age-
old stunt of pushing the blade against a
wooden edge while the arbor nut is
tightened. It fits 3% to 7%%-in.-dia
blades and is available for Y- and %e-
in. arbor bolts, It's $9.95 postpaid from
A & | Bassett Industries, Box 16453,
Portland, Ore. 837216 —H. W,

58

Add bite to stripped holes

If you've ever been frustrated while
trying to tighten a screw in a stripped
or oversized hole, then Screw Wedge is
an item you've been waiting for.

Just slip a length of Screw Wedge
into the stripped hole, break it off flush
with the surface and retighten with the
original screw. You don't have to repo-
sition the hole; the Wedge works in
wood. plastic and most metals.

Each package comains four B-in.-
long Screw Wedge strips in two diam-
eters (.5 and .15 in.). enough for about
12 average-sized holes. Made by Fibre
Glass-Evercoat Co.. 6600 Comall Rd..
Cincinnati, Ohio 45242, it's $1.79 at
hardware stores and home centers

— Rosario Capotosto

Screws once again fit tightly in enlarged
holes when you use Screw Wedge (inset).

You shred it

Since many garden experts recom-
mend using shredded newspaper
{black ink only) for mulch, | recently
tested a hand-cranked paper shredder
by the Kinsman Co.

The little shredder's 20 self-sharpen-
ing blades can slice 12 paper thick-
nesses at once into Ye-in-wide strips.
You can feed the 7¥%-in-wide tray to
shrid paper for use as a compost ingre-

As you feed the shredder. crank handle
to drive the circular cutting blades.

Two sets of blades counter-rotate to
draw the paper in and slice it cleanly.

dient. a packaging material or as ani-
mal bedding. Also use the shredder to
destroy personal papers. Fasten the
shredder to any work surface with
screws or C-clamps.

You can get the shredder at garden
centers or by mail. Send $49.95 plus
$3.00 for delivery to the Kinsman Co.,
PM 283, River Rd., Point Pleasant, Pa.
18950.—H-W.

If you've comeé across a4 pew product with same spe-
cinl foatures, let us know about it. Winte to PM Wark-
bench, Popular Mechanics, 224 West 57th St Neow
York. N.¥. 10018
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THE SPLINTER IS

SIMPLE & EFFICIENT

n“-

$160.00 US Funds.

Car-Truck model on a garden tractor (frame not
supplied by factory.) Five lug (4 most common
bolt hole patterns - 42, 4%, 5, 5% inch). Best to

ﬁnclcsa a pattern on piece of paper from spare
m.

$265.00 US Funds
2 pt. extension with PTO

in splitting of knotty grain twisted legs. No swing-
ing of sledge, simple maintenance and less cost-
ly to operate than hydraulic systems. Made of
long lasting tool steel and has a threaded

replaceable tip. The splinter is a log splitting
woodscrew that bolts onto a axle hub or PTO
model which slips onto 1 3/8” Tractor shaft. The
splinter has a one year, workmanship warranty.
CONME for building yﬂur own setup

- -;u*"i']'

$70.00 US Funds
The cone is 8" long, 5" in Dia, and runs clockwise.

Extra Tip $20.00

PTO model only $120

3 pt. (1:1 drive) $360.00

3 pt. (3:1 reduction) $499.00
3 pt. fit Category | hitches.

All Prices are in U.S, Dollars. Foreign orders are
welcome and must include additional shipping
charges. For same day shipping, send a certified
check or money order and COD orders require
cash, certified bank check or money order upon
delivery. COD orders, add $2.00 and no Foreign

COD orders accepted. We accept personal
checks, but the check must clear the bank before

being shipped, 2 to 4 wks. Ohio Residents add
Sales Tax.

FREE INFORMATION UPON REQUEST.

For COD orders & Information Call 216-494-9131
PROTISTA TOOL COMPANY

8585 Cleveland Ave., N.W.

P.O. Box 41, Dept. PMO283

Greentown, OH 44630
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Despite a few mechanical
problems, most owners
would buy it again.

issan's new Sentra whispers those

three little words most car buy-

ers want to hear these days: Economy.

Price. Roominess. No wonder the Sen-

tra became one of the few hot sellers in
a slow automotive season.

According to our survey of Sentra
owners, the car delivers esconomy in
abundance. The price is also right,
especially considering its quality and
standard equipment. And there's room
for an average American family, includ-
ing the pooch.

A Utah chemical engineer told us,
“"What sold me on the Sentra was its
combination of front-wheel-drive trac-
tion, five-spead gearbox, and space for
five people, all at a reasonable price.
And I'm getting 37 mpg in town!"

&0

Owners had nothing but good things to
say about the interior room and comfort.

**S0 far the TV ads are right,” agrees
a New York administrative clerk. "1 did
need this car. I've had my Sentra four
months and am getting excellent mile-
age.”

A few respondents, though (6.9 per-
cent) felt betrayed by the Sentra's
advertised  fuel-economy  figures.
Here's why. The EPA rates the super-
high-mileage MPG Sentra at 40-mpg

city and 55-mpg highway. The MPG is
the price-leading model Nissan spot-
lights in its Sentra ads.

The MPG, though, isn‘t the car most
peaple buy. Only 1.5 percent in our sur-
vey owned it. Unlike the Sentra’s three
other models—standard, Deluxe, and
XE—the MPG uses a 1.5-liter, ochc Four
instead of the more popular 1.6, and
the MPG comes only as a two-door
sedan with a four-spead manual.

A NATIONWIDE SURVEY
BASED ON 1,561,811
OWNER-DRIVEN MILES

So while it might be advantageous
for Nissan to talk about the MPG's 40/
55-mpg EPA rating, it would be more
realistic to cite the standard sedan with
five-speed and 1.6-liter engine. This
more prevalent Sentra carries an EPA

(FPloase turn to g 62
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I just & short time, vou can be ready
to join one of the fastest growing indus-
tries in America...an industry where
qualified men are making from S1HL00 to
S15.00 per hour.,.and that’s just for labor.
Paris. engines and accessories add even
mire 1n the profits.

-lkﬂm the small engine Indnslry.hn
grown so quickly, an acute shortage of
qualified Small Engine Professionals exists

throughout the country. In fact, it's not
unusual for a good small engine man to be -

three io four weeks behind in the summer
and at least a week behind in the winter,
When vou se¢ how many small engines
are in use inday, its easy to understand
why gualified men command such high
prices —as much as 517.50 for a simple
tune-up thal takes less than an hour!

HORSEFOWER
ENGINE

YOURS TO

in SMAll ENGINE -
service and repair

Start your own money

Vs
HJ’"IJ

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official eount from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, vou can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay vou well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
biles, generators, snowblowers, paint
Sprayers. ..

the list is almost endless.

No experience necessary.

You don't need 1o be a “born mechanic’
or have prior experience. If you can read,
vou can master this profitable trade right
at home, in your sparetime, without miss-
ing a single paycheck, Lessons are fully
illustrated — 50 clear vou can’t g0 Wrong.

T emew Send TODAY

FREE

BOOKLET!

Tells Pow you quickly
Sg 1rain to be your own boss
in & profitable Sparetime
of Fulltime business ol
your gwn PLUS complete
details on eur 10-Bay
NO RISK Trial Dffer!

L

BEAT INFLATION!
Cash in on the
huge demand for
small engine repair.

Work part time, full time

P # right at home- we help you

o %’

every step of the way.

‘ruu recelue trade secrets

and business plans.

We guide vou 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 “tncks of
the trade”. . . all the inside facts you need
to assure success right from the star.

Increased Income

“ve had abour 8
Years expErience
repairing small en-

Fines ... but re-
pairs were anly
minor. .. waril |

started the Foley-
Belvaw Course.”’

Walter H. Strick
| Campbell, California

With our famous ‘learn-hy-doing” train-
ing method. you gel 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 1o keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this
affer to find out how Foley-Belsaw
fraiming can give you the skills you need
to increase your income in a high-profis,
recession-proof business of your own.

Just fill in and mail coupon below jor
send posteard) (o receive full information
and details by return mail. I} IT TODAY !

SMALL ENGINE REPAIR
50142 Field Bldg., Kansas City, MO. 64111

f FOLEY-BELSAW INSTITUTE of

There is NO OBLIGATION and
NO SALESMAN Will Cail—ever!

—————————————————— - g

FOLEY-BELSAW INSTITUTE 50142 FIELD BUILDING

KAMSAS CITY, MISSOUR! 6aT11

[_] YES, piegse send me the FREE booklet that
qgives lull details about starting my own Dusiness in

Small Engine Repair. | understand thare is no obigation

Address —

r
]
]
]
]
1
]
1
: and that no salesman will call
]
i
]
[
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]
i
1
1
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PMOWNERS REPORT: SENTRA
{Continued from page 60)

rating of 35/50. That's a lot closer to the
36/44 mpg turned in by the majonty of
the Sentra owners we surveyed.

As mentioned, only 6.9 percent of
our owners expressed disappointment
with fuel mileage. The others were
more pleased. Economy stood out to an
unprecedented degree as the Sentra's
most appreciated feature. No fewer
than 83 percent of the owners we que-
ried put economy at the top of their
best-liked list.

High fuel mileage, though, almost
always means some sort of compro-
mise. In the Sentra’s case, it's horse-
power. "The engine shakes a lot and
has almost no power,” observed a New
York merchandising manager, who
added, *' . . . hills are the Sentra’s worst
enemy.’”

An Mlinois butcher commented, "'I'm
used to driving large American cars,
and 1 miss that immediate surge of
power when | press the accelerator.’”

Another minor performance glitch
had to do with the automatic transmis-
sion. The Sentra’s automatic keeps
going back and forth between third and
top range. An Army captain from Ten-
nessoe summed it up this way: "'l
bought the Sentra with automatic and
air for my wife. The lockup torque con-
verter has a habit of kicking in and out
betwean 40 and 53 mph, which gives a
constant push-pull action.

“Also, because of the engine's low
horsepower, the air conditioner makes
itself felt each time the compressor
kicks in. I'm sure Nissan has the know-
how to correct both problems, perhaps
with a larger engine.”

1983 Sentra’s horsepower from 67 to
69 at 5,200 rpm. Torque is up by 7 ft.-
Ib. According to Nissan, these new rat-
ings don't cut mileage.

In the guality corner, 91.0 percent
rated the Sentra good to excellent on
workmanship. That's a score not many
automobiles in any price range can
match. A New York teacher stated, “In-
side and out, the Sentra is finished bet-
ter than most of the more expensive
cars we looked at.”

A truck driver from Wisconsin: “"I'm
very particular and picky, and I haven't
found anything on this car not made
right or put together properly.”

An unemployed Louisianan: “De-
spite a muffler rattle and a loose plastic

Some owners complained about rough or
erratic idle which dealers couldnt fix.

cap on the hatch hinge, I'm greatly
impressed with its overall quality.”
Most owners praised the Sentra’s
comfort and spaciousness. An Ohio res-
taurant manager: "I'm 6-3, 270
pounds, and I fit up front very comfort-
ably. The rear seats are adeguate.”
Handling impressed a third of our
owners, but we heard some gripes.
"Handling has been Americanized,”
said an Ohio salesman, “'and isn't as
precise as my ‘79 Datsun 310. Sentra

A California supervisor: “'Needs
tighter suspension up front to flatten
cornering.” And a New York producer:
"Takes bumps poorly; bottoms over
hard dips, especially with a load.”

Two other consistent annoyances in-
volved the oil filter and out-of-round or
imbalanced tires. A Texas traffic engi-
neer told us, “The oil filter is hard to
reach and also too near the oil-pressure
sending unit. The sender is easy to
break off when the fiter wrench slips.”
A Rhode [sland salesman added, "1 was
surprised that we couldn’t find any
aftermarket oil filter for this car. Only
Nissan makes the exact replacement.”

The Sentra’s commonest mechanical
complaint revolved around tire imbal-
ance and, in some cases, out-of-round
wheels. Most of the people who men-
tioned this owned XE models, which
come with 175705R-13 steal-belted
radials,

The Sentra’s virtues, however, out-
numbered complaints by a wide mar-
gin. A Texas electronics engineer ob-
served, “"The Sentra is a good, basic,
economical, no-frills car. It gives excel-
lent gas mileage and, considering the
engine size, decent acceleration. I'm
glad I bought it.”

And finally, a data-processing super-
visor in California wasn't alone in tak-
ing a broad view of the car. "It's a mat-
ter of value. | feel the Sentra represents
the best value for the money due to a
combination of low price, good gas
mileage, five-person seating, perfor-
mance, guality and easy mechanical
maintenance (except for the oil filter). I
think the Sentra’s real virtue lies in its
total balance. At $6,800 delivered, it
can’t be the best car in the world, but
it's consistently good over a broad spec-

As it happens, Nissan has raised the feels loose on winding roads.” trum. I'm really pleased with it."" PM
SUMMARY OF 1982-83 NISSAN SENTRA OWNERS REPORTS*
Total miles driven 1,561.811 Handling. . . 330 Comfort opinkon (fromn seats): Gaod 458
Styling . . .. . 288 Excelbent 58.1% Average 15.8
Average miles per gallon: Roominess .. .......... 25.5 Gaood 38.3 Poor 11.1
Manual five-speed Avorage 28
In towm . .. 36.0 Specific dislikes Poor 0.0 Number of vehicles owned-
On the highway. . . 4318 No complaimts ... .. .. 21.1% This car only .. . 36.1%
Automatic three-spesd Not enough horsepower . 8.0 ! Twocars ........ . 513
e 202 Hatiles nod noiees ., . 74 mm[““"‘"}-“ - T e ey 115
On the highway 3|5 Cold starting . a8 Good X 452 Four or more cars 1.0
WP fover rhan Average 102
Transmission chobces: expected . .. ... .. .. 59 Proor 0.8 Rinkan of othar cws ovwasd:
Manual five-speed B1.2% Cheviolat 23.0%
Automatic three-speed 183 What changes would you lke? Datsun/Nissan pit ! lﬂll
Manual four-speed | | 0S Mo l;.'hﬂpw = 15.3% ‘Iﬂmym-:l—:h-l'h-pnhh? Pontine 11'5
Bottor quality moterials iz2a No i 65.8% Ford T, :IEI.?
Baody styla: Fully reclining seats .. .. 5.5 Yes . a2 Obdmmckdle . . oo a2
Two-door sedan . .., ... . 43.5% Imterior light package . . ar Volrwa Az
Four-door wagon 21.7 Bettar rear vislon .. . T Whae type of trouble? g
Four-door sedan 20.1 Front tire balanes . . . 15.4%
Hatchhack coupe 14.7 Hu;msdégum T - Induction system. .. .. a3 hﬁ-}?ﬂuﬁu of owners -
n \ . lectrical yuars ;
Why did you choose this car? $5,001 to 36,000 198 i“ eobuitet o ?,; 30-49 yoars §as
Econodmy - TL1% $6.001 1o $7,000 0.4 Transmission ... .. .... 7.7 i e i
E.',.T,';.. y - i&‘ ﬂmlm!;m oy Would you buy another Nissan?
g - Ty 5 More than £8.000 .. . 10.7 you
Roominess - g Dwaler repairs M W e e BT
Cwned Datsuns before Ba Workmanship opindon: @0 M0 54.7%, MO, v et P 53
Excellant 45.5% Yos ... 45.3
Specific Hies: Good 455 Would you buy another Sentra?
Economy.............. B3 0% Average 6.3 Dealer service opinion: a5 i . BA.A%
Comfort ; 383 Poor 2.6 Excellent . . . .. .. viw B7.5% HNo . 11.4
*Parcentages might not squal 100% due to rounding or insufficiont data.
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\FROM LIGHT BULBS TO ms!ns ""'"".\ !
FROM RADIOS TO ATOMIC REACTORS... 3

3000 INVENTIONS THA'I'
HAVE SHAPED
THE 20" CEN'I'II

In 1900, who could have guessed...

That the simple box camera children loved
to play with that year—Kodak's Brownie—would
lead to photography that didn’t need film?

Or, that the discovery of blood types would
someday make it possible to replace nearly

organ of the human body?

r, that the flashlight, paperclip, and
hamburger—all debuting in 1900-would soon become part of
everyones life?

e truth is, no one could have predicted—as the 20th century began—that its first
80 years would produce more technological changes than the previous 70.000 years!

Now, over 3000 of these incredible achievernents that have transformed modern

life are presented in an amazing new book, The Timetable of Technology:

Read it for information-and fun! P .

Using the unique timechart method, this remarkable book
vividly chronicles—year by year—every major step in our century’s
astonishing march of progress. g

You'll find concise, expertly written profiles of each individual break-
through. And. our easy-to-follow timecharts show you step by step how one *
important invention often led to another, even greater advance, o

It this combination of detailed information and wide-ranging overviews
that offers—for the first time—a clear and exciting perspective on our centurys
lightning-fast changes.

See the century unfold-in color!

Eut that’s not all. You'll be dazzled by nearly
%Oof full-color photo essays and more
than 1 intriguing drawings and rare pho-
tographs. You'll be fascinated, too, by
expertly written accounts of important break-
throughs in Communication and Informa-
}.ian. ranfdport and War;are. I:E’][aergy and
ndustry, Medicine and Food Production. L W |
_And, you'll get page after page of . .. ' Hearst Books. PO, Box 10277, Des Maines, |A 50336
smiles from the Fringe Benefits reports .@b ; Piease sénd me . copylies) of The Timetable of
—as you discover the arrival of zippers, “""'th: p A Technology @ 525,00 per copy. pla.tsi shipping & han-
beer cans, neon signs, sunglasses, S \l Avngery, i 2 i epmiconi e o o st
scotch tape, and dozens of ﬂthef .“‘: A-Igﬁyj (] | am enclosing check or money order for $25.00
small wonders of our everyday life. e M per copy. Hearst will pay ail sh_qpmg & handling.
Theres even a section that \ [ Charge my [0 Visa MasterCard m the
ow’s

provides an exciting glimpse of tomorr — B st i con. il g B hening

Bt
i"_v

THE TIMETAELE OF TECHNOLDGY
Introduction by Professor Edward 5. Ayensu,
The Smithsonlan Institution

technology. : -
Order your copy of The Timetable of - :;:;:‘: e
Technology today:
oy Print Mamea
Address.
@ HEARST BOOKS ciy Sute7i
A Division of The Hearst Corporation 5082 DPfEr good il Juse 0. 1983 ]
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What Could Be Better

Than Unbelievable Range?
By now, you've probably heard someé tall Sounding Stones
about how far away the ESCORT® radar warning
TeCEiver picks up radar traps, You know, the ones where
they talk in miles instead of car lengths. The stories go
on 10 say that ESCORT s superheterodyne receiving
circusts provide as much X and K-band waming as you
can possibly use. and then some. If you've never used
an ESCOAT, they may seem pretty far fetched, but most
of them are true. Over hills, around comers, and from
behind

Car 54 Where Are You?

Maximum detection range is wonderful, but I8's far
fram the whole stary. In Some ways. radar delectors are
like smoke alarms; you want 10 make sure that you don't
miss anything, but you don't want a lol of false alarms.
ESCORT won't disappoint you. Beyond that. when a
smoke alarm sounds off, the most pressing thing on
your mind is: Where i5 the fire? Is it ahead of you, behind
you, above you, or below you? In the same room, o at
the other end of the house? Your senses can help you
find fire, but. on the highway, you can’t feel or smell
radar ESCORT Is your sixth sense

Hearing Is Believing

ESCORT reports its findings straight to your earsina
way no other detector can match. Its vocabulary
includes a Geiger-counter-like pulsating rhythm Lhat
relates radar intensity in a smooth, natural, and infuitive
manner, making it easy (o sense the distance to radar, it
can tell you if radar is ahead of you, behind you, or even
traveling along with you in traftic. ESCORT also speaks
different tanguages for each radar hand, Since he two
bands benave differently, the distinctive tonal
differences eliminate surprises. You'll even be able 1o
tell “beam interrupter’ ““trigger’ or “instant-on” lype
radars from other signals just by the sounds they make
Ditto for radar borglar alarms and dood Openers
ESCOAT has a ot to say. and we've developed 2 new
way fov you to get acquainted quickly

Play It, Sam

ESCORT's instruction book containg a wealth of
information. Actually, it's the ESCORT user's Bible, But
the guickest way to become fluent in ESCORT's lan-
guage is 1o play the Radar Disc on your stereg turntable
You'll hear firsthand how 1o interpret what ESCORT tells
you in a number of situations. We now inclode this
special Disc with every ESCORT so you can fake a
131 drive as 3000 as you open the box

ESCORT
p————{

1 B Y @ |

et

RADAR WAIRNWGE RECETVER

Radar warning.
Hear the difference.

Mo Stone Unturned

The ESCORT Radar Disc is the latest addition (o a
long list of standard featwes. We dont Scrimp on
anything. Here they are: m Patented Digital Signal
Processor m Ditferent Audio Alerts for X or K Band
Radar m Varacios-Tened Gunn Oscillator lwnes oul false
alarms m Alert Lamp dims photoelectrically after dark
m 1/64 Second Response Time cowvers all radar m
City/Highway Switch filters out distractions = Audio
Pulse Rate accurately refates radar intensity m Fully
Adjustahle Audio Volume = Softly Numinated Signal
Gtrength Meter m L.E.D. Power-On Indicator e Stundy
Extruded Aluminum Housing m Inconspicuous size
(15H x 5.25W x 50) = Power Cord Quick-Disconnect
from back of umit m Convenient Visor Clip or Hook and
Loop Mounting = Protective Molded Carrying Case m
Spare Fuse and Alert Lamp Buib.

Your stereo will demonstrate
ESCORT’s unusual abilities.

Mew!
33": RPM Radar Disc

What The Critics Say

Car angd Oriver “The ESCOAT. 2 perennial
lavorite of these black-box comparisons. i still the
best radar deteclor money can buy All things
condidered, the ESCORT is the best piece of electronc
profection an the market.”

BMWCCA Rounde!: “The ESCORT is a highly
sophisticaled and sensitive detector that has been
steadily improved ower the years without changing those
leatures thal made it a success in the first place ., . In
terms of what ail it does, nothing else comes close.”

Playbay: 'ESCORT radar detectors fare|
generally acknowladged to be the finest, most sensitive,
most uncompromising effort at high technology in the
feld:”

Autowsek: . . For the third Strasght years, no many-
lacturer has bettered the ESCORT S sensitivity . . . the
consistent quality is remarkable.

Made In Cincinnati

I you want the best, there's only oné way to get an
ESCOAT. Factory direct. Knowledgeabls support and
professional service are only & phone call or parcel
delivery away. We mean business. In fact, after you open
the bax, play the Radar Disc, and install your ESCORT,
we'll give you 30 days (o test it yoursell at no risk. if
you're nol absolutely satistied. we'll refund your pur-
chase as well as pay for your postage costs to return it
We also back ESCORT with a full one year limited
warranty on bath parts and |abor. So let ESCORT change
radar for you forever. Order today

Do It Today
Just send the following to the address below
[ Your name and complete street address
2 How many ESCORTS you wanl.
[ Any special shipping instructions
[ Your daytime telephone number
[ A check or money order.

Credit card buyers may substitute their card
number and expiration date for the check.
Or call us toll freé and sawe tha trip 10
the mail box,

CALL TOLL FREE. ... 800-543-1608
IN OHIO CALL......800-582-2696

ESCORT (inchides Everythingl. . . . $245.00
Ohic residents add $13.48 sales tax.

Extra Speedy Delivery
If you order with a bank check. money order,
credit card, or wire transter, your order Is pro-
cessed for shipping immediately. Personal of
company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

[ Cincinnati Microwawve
Department 268
One Microwave Plaza
Cincinnati, Ohio 45242




The Swiss chesse wheals will be cappod with 195/60R15 Goodyear Eagle GTs, the biggest tires on any front-drive Chryslar.

This exciting newcomer
is what happens when
you let kids run the store.

BY TONY ASSENZA

ALTCY EDITOR

ln the coming months and years,
sports car fans will be treated to a
veritable orgy of cheap thrills. Right
around the comer is the amdously
awaited Corvette, which is the hottest
handling car ever spawned from an
assembly line. We've already driven
that one—full report next month. Soon
thereafter will come the Pontiac P-
car—mid-engine, fat tires and all—to
be followed from across the Atlantic by
a turbo Porsche 944. And there are
rumors of tweaked Mazda RX-7s and
even hotted-up little EXPsLN7s, not to
mention the SVO turbo Mustangs from
Ford which you'll read about in our
April issue.

Chrysler doesn’'t want to be left out
of the G-force wars about to erupt. And
it comes as no surprise, either. Lee
lacocca, after all, was the man at Ford
who in 1962 torpedoed an econocar
project called the Cardinal and substi-
tuted for it something called a Mus-
tang, signalling the start of the ponycar
Wars.

‘This latest round of hostilities could
rightfully be called Son of Ponycar
Wars. It won't be fought with mega-

POPULAR MECHANICS + FEBRLIARY 1983

cubes and four-bolt mains, but rather
with turbos puffing into little motors,
light, responsive chassis, and all of it
sprung from the stickiest suspensions
this side of an Indy car. Enough said.

In this comer is Chrysler's entry,
weighing in at 2,450 pounds, the chal-
lenger from Highland Park, Mich.,
wearing a red coat of enamel with
blackout trim. The Chrysler G-24.

The G-24 sits on a 96.9-in. wheal-
base, which tells you right away that
the platform for this 2+ 2 coups is from
Chrysler's successful K-car. In fact, the
basic suspension design is identical to
the K-car. Where it differs from the K is
in chassis tuning and the motor. And
those differences, in this case, make all
the difference in the world.

For instance, spring rates for the K
are BS Ib.fin. at the front and 160 1b./in.
at the rear. The G-24's rates are 120
and 240 respectively. Shock absorber

jounce and rebound specs have been
recalibrated accordingly. The front sta-
bilizer bar is 1'4s-in. diameter while the
back gets a solid 1-in. bar. Previously,
the biggest bars available from Chrys-
ler were on the E-bodies—Dodge
G00ES, Chrysler E-class—which get a
1-in. solid bar up front and a 1-in. hol-
low bar in the back.

The bushing material that holds the
bars and all the other suspension pieces
together has also been uprated from a
50 durometer to a 70 durometer hard-
ness. This slightly harder bushing
enhances handling and feel by being
less compliant and having inherently
less deflection when an input load is
applied. According to Jim Finck, the
engineer responsible for the suspen-
sion, Chrysler's goal of meating and
exceeding the Porsche 824's ride quali-
ty was achieved. The 924, in fact, was

{Plsase turn to page 65)

The hood vent (left) is functional on the turbo version and cosmetic only on the non-
turbo wersion of the G-24. Rear end (right), with trapezoidal side glass, is almost
reminiscent of Porsche’s 828. It has a Cd of .38.

6o




Enter Marvel Oil’s
1983 Sweepstakes

You can win any one of 1001 prizes
including a trip for two to Hawaii,
Nikon cameras. nylon racing jackets
and Marvel tote bags. Details and
entry blanks at your automotive sup-
plies dealer. Enter early and often,
No purchase necessary.

After you've sent in your enlry,
stock up on —

MARVEL MYSTERY OIL

When added 1o the crankcase,
Marvel gives your car impressive
efficiency and performance. Cuts
maintenance costs.
Cleans as il lubricates. §
Keeps internal parts
covered with a tough
protective film that pro-
tecis against exces-
sive wear, Marvel

puts real snap into
throttle response, and :
even starts at cold C'_:
temperatures

MARVEL GAS TREATMENT

Companion to Mystery Oil, Marvels
Gas Treatment provides d:enar fuel
combustion which
means less power rob-
bing ash and residue in
the combustion cham-
ber. Reduces engine
maintenance. Minimizes
engine feedback (diesel-
ing). Prevents spark
plug fouling and misfir-
ing. Prevents carburetor
clogging.

ake your car an economical
Powerhouse of Performance.

Use Marvel Products. Available
at-all auto supplies dealers
coast-to-coast. ., and Hawaii.

Marvel Oil Company, Inc.

331 N. Main Street
Port Chester, NY 10573

CHRYSLER'S G-24 (Continued from page 65)

the design objective for virtually every
aspect of the G-24's performance and
handling. After a brief drive in a K-car
fitted with the G-24's turbo motor and
the suspension, the package was at
least as responsive as a Porsche 8524.

A number of different tires were
evaluated in development work. After
running through Pirelli, Eagle GT,
Eagle NCT and Firestone HPR tires, the
handling evaluation jury picked the
Eagle GT as the standard tire for the
G-24. And even at that, Chrysler had
Goodyear make four specification
changes to the tire so it would work in
betver harmony with the rest of the sus-
pension. The ultimate tire size selection
was a 195/60R15, which is the biggest
tire Chrysler has ever put on one of its
front-drive cars.

Caster, camber and toe-in were left
unchanged from the K specs, but the
ride height was lowered % in. in front
and Y in. in back.

With this much handling potential
built into the chassis, it followed natu-
rally that the G-24 needed good brakes
and quick steering. The G-24 gets both

Assenza and engineer James Finck with
Aries mule car equipped with G-24's tur-
bo motor and the hot suspension pieces.

in the form of a bigger rotor, bigger cal-
iper with more brake-swept area and a
different brake booster than the K uses.
The G-24 also gets a unique proportion-
ing valve which is biased toward front
wheel initial lockup. The design load
was calculated for a two-passenger
weight distribution rather than three-
passenger, which is the design norm
for the rest of the Chrysler lineup. The
steering ratio was quickened from 18:1
to 14:1.

All these specifications read like a
page from a road racing chassis tuning
manual, and, in the brief ride at Chrys-
ler’s Chelsea Proving Grounds, the car
felt as good as the specs sound on
paper. The G-24 rides and handles
unlike any Chrysler ever built,

Turbo 2.2

The standard propulsion unit for the
G-24 is a normally aspirated 2.2-liter
Four with throttle body fuel injection. A

turbocharged version of the same mo-
tor is optional.

A three-speed automatic and five-
speed manual will be available with
either engine.

The nonturbo engine should make
about the same power it's making

G-24 is scheduled to start production in
August 1883, It will be introduced in the
fall of ‘83 as an "84 model.

now—=584 hp. The turbe will kick that
up ta 147 hp at 5,600 rpm and 160 ft.-
Ib. of torgue at 3,600 rpm. For compar-
ison, the five-liter HO Mustang in ‘82
produced 157 hp, Chevy's HO 2.8-liter
V6 pumps out 135 hp and Buick's 3.8-
liter V& makes 180 horses.

You might expect tremendous
amounts of torque steer with all that
power going through a chassis that
wasn't designed for it. Forget it . There
is hardly any. The reason, according to
Finck, is the reduced ride height.

"We had some problems with torque
steer due to the different lengths of the
driveshafts. The angle of the shorter
shaft changes quicker than that of the
longer shaft. But lowering the car kept

The turbochanged 2.2-liter Four delivers
147 hp. Car will be available with three-
speed automatic or five-speed manual.

the relative angle changes the same.
That solved the torgue steer prob-
lem."

According to Chrysler, the G-24 also
solves any performance image prob-
lems the corporation may have. Chrys-
ler engineers claim 8.9 seconds for 0-
to-60 mph for the G-24 Turbo, versus

{Flease [urm to page 68)
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Discover Coleman® quality, luxury
and comfort. With ten 1983 models

to choose from, there's a Coleman Send for your
camping trailer to suit your budget free 1983 Coleman
and style. And avery Coleman trailer Camping Trailer Brochure today.

rewards you trip after trip with light-
weight, economical towing, saved
hotel and restaurant costs, and years
of reliable service. Mow, and down
the road, Coleman gives you more

Mail to Dapt. PM, The Coleman
Company, Inc., Camping Trailer
Division, Somerset, PA 15501

e e s e e e s e

. Mame
family fun and overall value.
Y Address
(oleman,, D City State Zip
Phone

A BRIGHT REPUTATION FOR QUALITY
FOR OVER 82 YEARS.
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The Ongmal Ventarama presents

NEW "'LO-DOME

the “LO-DOME”"" ventilating skylight

The VENTARAMA SKYLIGHT with its 33 years of consistent
quality introduces a sophisticated new look, the “LO-DOME",
Lowering the profile of our original dome has created a “fiat look™
unit with the advantages of an acrylic double-dome.

Our easy to use screen/storm panel system, our silent-
motorization and our pole or hand crank operator are all guaranteed
to give years of easy carefree service.

VENTARAMA: Our quality and experience keeps us on top.

Write or call today for information aboul sizes and
easy one-day installation fo:

ENTARAMA SKYLIGHT CORP
140 Cantiague Rock Road, Hicksville, N.Y. 11801 (516) 931-0202

CHRYSLER'S G-24
{Continued from page 66)

9.3 for the Porsche 924 Turbo and 9.6
for the Camaro Z28. We didn't get a
chance to verify those numbers, but a
quick calculation of the power-to-
weight ratios would tend to make those
figures believable.

In just two years, the Chrysler-built
2.2-liter Four has already gained a rep-
utation for being as bulletproof as the
venerable Slant Six engine was in the
1960s and "70s. In its transformation to
turbocharged form, the compression
ratio was dropped from 8.9:1 to 8.0:1.
Boost pressure is limited to 7 p.si. by a
waste gate, and a detonation sensor
will retard spark timing. In the develop-
ment stages of the powerplant, no
thought was ever given to a mechanical
supercharger because, according to
Richard Geiss, the engineer in charge
of this program, the mechanical super-
charger is too parasitic—it takes too
much power from the engine just to run
itself—and too expensive.

Geiss says that the engine, even at
147 hp, is still understressed and could
deliver more power if they wanted it.

The turbo-engined G-24s get a func-
tional vent halfway up the hood. This is
a low-pressure area, so the wvent will
scavenge hot engine air only, not take
in cool putside air.

The turbo will not use an air-to-air
intercooler, like the type found on the
Renault Fuego. It's simply too expen-
sive, and Chrysler engineers don't feal
the engine needs it anyway. The engine
will have an oil cooler, however, and a
larger capacity oil pump.

The EPA numbers are expected to be
24 mpg city and 33 to 35 mpg highway
for the turbo motor. And maybe even
better for the nonturbo setup.

Youth Committee input

The development of this car is inter-
esting in many ways, not the least of
which was the establishment of a Youth
Committee within the corporation to
get things rolling. The committes was
made up of men and women from var-
ious Chrysler divisions picked on the
basis of their varied backgrounds, driv-
ing habits and age. They were all right
around 25 years old.

Before any major decision was made
on any aspect of the G-24 program, the
pros and cons were funneled through
the Youth Committee and it had the
final word after reaching a consensus.

Obviously, Chrysler has set its bomb
sights right at the heart of the sports
car-buying market and is trying to do
all it can to ensure success. If the car
can make it to the street at that weight,
with that horsepower and with the han-
dling ability | experienced at the prov-
ing grounds, it can't miss. ;.|
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This model of Lincoin's |
home in Springfield,
IIL, is composed of
40.204 crafted paris.

Amazing Model Of
Lincoln's Home

consuming interest in Abraham Lin-

coln led Thomas J. Dyba to
research and construct this “i:th-scale
model of the Springfield, Ill., home where
Lincoln lived before becoming President.
Over the past decade, Dyba has spent
more than 6,200 hours on the project,
building it to duplicate the original home
exactly—from the earthen basement
floar to the wooden shingles on the roof.

Dwyba has fabricated such parts as brick
for the foundation, a fence, a front side-
walk, sill beams, floor joists, studs and
lath. In one of the few deviations from the
original, Dyba used thin paperboard over
the lath instead of plaster, because he
feared moisture problems.

Examples of the exacting detail in
duplicating the home follow:

B Dyba made 270 separate frame and
louver components and reproduced
minute scale hinges to assembla the 27
window shutters.

B Windows in the Springfield home
don't have balances (sash weights).
They're held open and closed by small
wonden pegs. Dyba's model also uses
such pegs, though they must be removed
with fine tweezers.

B The front doorbell of the Lincaln home
has a pull that jiggles a spring-mounted
bell via a system of wires. The bell on the
model is so tiny, however, that it cannot
be heard.

B The roof on the front of the model is
covered by 2,780 wooden shingles. The
back roof is made of zinc plates.

Not satisfied with completing this mod-
el, Dyba is now recreating the furniture
that was in the home when Lincoln lived
there.—David A. Warren
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This close-up view through the windo

above the front door shows a8 marbie-
topped table holding a vase, and the new-
el post on the stairs. Dyba fabricated the
wallpaper in the house by copying pat-
terns that were there when Lincaln occu-
pied it, and popular patterns of the day.

With the roof removed, the interior of the
second floor is visible. The model can be
disassembled for transporting.
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IMPROVEMENTS

Spool AndTape Rack  §
Upgrades Sewing Center %

henever handicraft is practiced,

it's a good idea to keep things
organized. This wall-mounted sewing
rack will do just that. The top of the
rack stores bias tape or card-packaged
sewing items. Below the rack are 48
pegs for storing large spools of thread.

Make full-scale layouts on thick card-
board of the patterns for the top of the
backboard and sides. Transfer the pat-
tern for the top of the back to a piece of
Yh ®x 12% x 1B-in. plywood. Trace the
pattern for the sides twice onto a piece
of plywood 4 x 10 ¥ 11 in. Cut with a
band saw or portable sabre saw.

Flow Y4-in. rabbets Y& in. deap at the
bottom of each side piece. (You need
both a left- and a right-hand side.) Tack
the sides face to face and sand edges.

Draw a line paraliel to the angled
edge of the side set back % in. Find the
center of that line and mark it with a
cross stroke. Then make two marks on
either side of the center mark spaced at
intervals of 1 in. to lay out center marks
for the five Y-in. holes. Bore holes
through both sides at once.

Cut the plywood bottom for the tape
rack; bevel the front edge 15°. Glue and
force-fit the dowels in the side holes.
Attach bottom with glue and brads.

Lay out and bore holes in the back-
board for the spool pegs, angling them
10° toward the top. If your drill press
lacks an adjustable table, shim the
piece to get the correct angle—or set a

wedge under your portable drill guide.
7o

GOO

TTLE
HOME

Cut dowels for the spool pegs and *®
force-fit them in the backboard. Center & 7
the tape rack on the top section of the
backboard and fasten it with glue and
brads. Attach hooks or other wall hang-
ers to the backboard.—M. R. Kirstein  Wall-mounted rack

(Please tum 0 page 72) organizes sewing items.
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Is Lower Back Pain Making You An
On-Again, Off-Again Cripple?

by Eugene Griffin

Read how one man freed himself from this
crippling pain.

It happened aboard a Lulthansa flight 1o
Frankfuri , Germany where | was going lor a
business meeting. The plane hit an air pocket
and suddenly my back “*wenl ow "
If vou've ever suffered from lower back pain,
you know whai this can mean. In my case, the
stewardess b o lead me off the plone when
we landed. **This is ihe firsi time this has hap-
pened?"” she asked. When 1 todd her no, she
said:
‘v, them you should have 8 Prosana Bel,”
She then told me she had lower back trouble,
too, and without the Prosana Bel, she didn
think she could hold her job, "It practically
saved my life!*" she weni on.
1I'll be sure 1o get one, | tald her, But what |
was really thinking was how could a belt tha
helped her—a woman abow 110 pounds—
help a slightly overweight guy of six feet like
me? Hesides, | thought, I"ve tried practically
evervihing short of an operation. 5o | went (o
my hotel room, ook a hot bath, several
aspirin and Laéd down for the night hoping for
the besi.

Couldn’l get oul of bed
The next morning the pain was worse than |
could ever remember. | had ro roll our of bed
otioe ety Knees and craw! 1o a doorkmolr ro ger
o my feer. Again, | took a hot bath and some
aspirim, bul again, it didn"t do much good. I
| had been back home, | would have called
and canceled the meeting. But here | was in
Germany and scheduled for a meeting with
five other businessmen [ had se1 up. So there
was nothing | could do but go through withae.

Lunch Included, Too!

The pain must have been apparent the moment
| walked into the room because the lirst man |
mel smiled sympathetically and said, **You
look like your back is bothering you."' lris, |
answered. " Haven "t you heard ol the Prosana
Beli? he asked. | nodded yes. " And you don't
have one?"” he persisted. Mo, | said, continu-
ing around the room, anxious only o get ihe
meeting over with
and go back home,
Afier the meeting,
the man who asked
me abowt the Pro-
sana Belt suggested |
join him for lunch.
Since he was the key
|" man on the deal, |

accepted. Bup in-
sicad of driving me
to the restaurant, he
ook me first 10 a
surgical supply store
where he bought me
a Prosana Belt. | had
no other choice but
to put it on righ
there, though all 1

1 1981 Peabody Adams. Inc

could think of after thanking him was 1o say,
b5 thai u?

“That’s i, " he replied. ** Now ket us take a
likibe walk to a nearby restaurant | know
you'll enjoy.”

The Most Amaring Walk OF My Life
IT | had known the *“little walk ™" was going 1o
1ake almost a halfl hour, | never would have
gone—business deal or no. But thar was all
part of his plan! Bevause by the time we
reached the restaurant, my pain was gome! |
even reached down and touched my shoelaces
just 1o see if | wasn't imagining things. [ can’y
betieve 1. | sand. li's like a miracle. **Yes, |
know," he answered, 'l said the same thing
when I first wore the Prosana Belt. Occa-
sionally,” he added, **1 still say it. although
any troublesome condition or pain that per-
sists should be brought to the attention of
your doctor. "

Tested & Proved In Hospiials

Owver lunch my friend procecded 1o tell me
about the Prosana Beli. How it was invenied
by adoctor, tested and proved in hospitals and
clinics; even on people so crippled with lower
hack pain, they had 1o wear steel braces! How
it was, and is, used throughout Europe by ten-
nis champions, Olympic bobsled medalisis,
soccer players—by all kinds of people who are
constantly putting incredible strains and
stresses on their backs. In fact, he concluded,
its effectivencss has been so proven, is mur-
chase is included under Germrany 5 nadional
heaith coverage plarn,

Save 514.00! Special Free Trial Offer!
When | returned home, 1 wold all my friends
with bad hacks abow this marvelous belt. Buy
when they tried 1o buy one, they found no one
in the United States had even heardof it! 5o, |
called my friend in Germany (incidentally, |
got that order) and told him 1'd hike 1o impon
some Prosana Belis. He 1old me the cost of
one m Germony was 3400 in American
maoney. Since | would have shipping costs,
taxes, handling and so forth, | decided 10 sce
i | could make a special bulk importing deal
with the manufacturer. And, I'm happy o
add, | was able 10, Yes, you can now try the
Prosana Beli for only $29.95—%14.00 less
than what you would pay in Germany.
Whats more. ..

You Can Prove lis ENMecliveness

To Yoursell Risk-Free For 30 Days!
1f wou suffer lower back pain like me, vou've
probably tried every “cure’’ there is and o
yioul "re probably skeptical. Which is why I'm
making this iron-clad, no-risk guaramies: If
you're not convinced that the Prosana Bel
relieves your lower back pain fast...than it
warks where other methods and devices have
failed . .that it lets you bend over, garden, do
household chores, even play spons pain-free,
1"l return your money in fulf,

HERE"S HOW THE AMAZING PROSANA BELT WORKS. Every lirme you mave or lake
a step. the up, down and sideways mation of ihe patenied. orahopeds:-dasigned

the Prosana Ball is invisibie even under summer clathes

‘ " pads ' s00ies away aches and pains almosi ke a chircpracioe s
hands \"E Sodt,

lsghtwangh and washable, too, with no medal parts. Ano ane size is all')

If You Read Nothing Else
Read This Doctor's Report:

"I've turned from my Initial skepticism, indeed rejection of the Prosana
befl, 1o an eager proponent of it | now have mase than 40
cases from my practica and ater studying a hie with more than 100
statements, | have no doubts about the effectiveness of
the belt Dr. Ludwig Hecht

HERE'S WHAT USERS SAY:
“I have been suffering irom lower back pain for years. Nothing helped,
nat even a sieel corset. After wearing the bedt, | am fread fram thi pain
and it hias never come back.”™ M. H. Kilian, Olympsc Medalist
& 3-Time World Bobsled Champion

“| sufiered from severs back pain caused by tennis, and since | did not
want 1o lake amy medication, | have begun to wear your beft. I is hard
to believe how guickly | mw ricl of my back pain "

r. D). Sturdza, Swiss Tennis Champion

“0ften | could tolerate the pain only with strong medication. The
Prosana Best has freed me from taking pills,”
Mrs._ F. Polenz, Housewite

MEDICAID/MEDICARE RECIPIENTS: Save 5$5.00!
Enclose copy of your card & deduct $5.00 from your
paymen

PHONE ORDER TOLL FREE
@ o VISA or MASTER GHARGE
@™ CALL 1-800-323.1718 Ext. 272
In Iilinois CALL 1-800-942-8881
Call 24 Hours A Day, 7 Days A Week

F = * MAIL NO-RISK COUPON TODAY!* = =
1 Lumbar Research Institute Div.. Deot. G-15
| 37 Brompton Rd., P.0. Box 458, Great Neck, NY 11022
i 1, koo, wani to prove o mysedl for 30 , fisk-Iree that the:
I :‘:?‘“"’“m“#‘.“”""m"‘"““ ufnlﬂbagk gE"
e rmy 3

I S?hrtgxhpew mswﬁ:mm@m

only $55.95 plus $3 and handling. Same money-back
1 guarantes. If 1 am nat 100% satisied with the dramatic relief |
1 W'Imﬁﬁﬁ?maﬁmmﬁ

a hull, prompt o quastions asked., [ Excl
I postage and handiing, of coursa). i
I Ooneck Meoney Oroer enclosed (Mew York residents aod
] B% sales lax )
1
1
1
i
]
]
1
I
1

lama ____ Metcad . Medicare recipsn

Enciased 15 a copy ol fmy card sawng me 55 0D more

Charge ta O VISA O3 Master Charge

Card Exp Date

Wame

Address

Cay

LT 1o —tl]
Please allow 4-6 weeks delivery.



Make These

Needlepoint Frames

ow’ll find it's easy to produce crafts-

manlike needlepoint and tapestry if
you have either of these stands to work
with. On both, the backing is affixed to
the frame, which keeps your hands
free. And you can leave your labors at
will, without having to pack up.

The two frames shown have adjust-
ment holes in the arms to set the space
between the rollers. The table model
accommodates needlework up to 18 in.
wide; tha floor model holds work up to
28 in. wide. Removable feet on the larg-
er model make it easy to store.

The frames were made from com-
mon pine, but for greater rigidity, cak
or cherry can be used. Specifications for
the tabletop frame are given in the
drawing. To build the floor model, use
the dimensions in the materials list.

Start by cutting pieces for the
uprights and base. For the table model,

Floor model parts indicated in the photo
correspond to the materials list below.

MATERIALS LIST—FRAME

Size and {um)

Yo x 2%% ¥ 32 pine (uprights)

Y ¥ 1% ¥ 24" pine (base)

Y % 1% ¥ 28" pine (arms)

1 * 24" hardwood dowal (rollars)

1 = 25%" hardwood dowel (cross
braca)

Misc.: b4 ® 2" dowels (2 reqd.); Y4 x 2% hanger

bolts with washers and wingnuts (6 reqd); ' = 27

carriage bolts with washers and wingmuts {2 reqd.);

144" wide cwill tape, 48" long; staples:

mcnmbf
HNNNNE

12

bore pilot holes in the base and bottom
of the uprights for the screws that will
join them. To make the floor-model
base removable, cut a mortise in the
canter of each foot. Position the
uprights and bore a Y-in. blind hole
through the outside edge of each foot
and into the upright for a dowel pin.
Cut the two arms to length and
bore holes as indicated on the
drawing to allow for roller adjust-
ment. Spacing for adjustment &
holes on the floor model, mea-
suring from one end, is: 1, 7,
13%, 22 and 28 in. ’
Cut dowels for scroll rollers
to size. Find the centers at
each end and bore pilot holes
for the hanger bolts. Thread-
ing two wingnuts face to
face on the machine-thread-
ed end will make it easier w0
turn the bolts into the dowel
ends. Sand all frame parts,

{(Continued from page 70)

i

first with medium-, then Stretching needlework on a frame results in a craits-

fine-grit sandpaper. manlike,
To darken wood, stain it.

Finish with two coats of polyurethane

varnish. When dry, staple heavy twill

tape to the scroll rollers. Canvas ends of

professional-looking  finished product.

needlework are stitched or pinned to
the tape for stretching.—Ed Vivier
{Please turn to page 74)

) b P )
WITH WASHER AND WINGHNUT AR
o REQID) T | e < . .
— ot e PNE [2 REOD)

STAPLES b
S ' FSAADE TWLL TAPE, S \
UOBECLONG |2 REQD)  3n&TINA, HOLE

BORE 3 IN EACH ARM_ | N

BASE—
34X B2 R 127
FINE [2 REQD

Fﬂ'l'gul o
WITH SCREW AND GLUE

NEEDLEPOINT FRAME
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MADE IN TENNESSEE « 80 PROOF - GEORGE A DICKEL & COMPANY - TULLAHOMA, TEMNESSEE c 1982

Waters for washin,

Dickels for clx'nkin:
e R

Dont let water, ice, or anything come between
you and your first taste of George Dickel.
decause when you start out with a whisky
thats been pmperil.] aﬁ'ntled in the first
plﬂce, you dont have to half drown it

or throw rocks at it to make it behave.

to splash on a little water —or your lavorite
mixer—well, we try to be open-minded
about such t|1i1155_

After all, a w]-xiskq that tastes as ﬁood as
Dickel does all by itselt, is going to taste
pretty great no matter what you do to it.
Later on, if you feel compelled For smoothness, its in a class ]:rq itself.

SEORGE DICKEL

TENNESSI‘.E‘. "WHISI(Y




WATER WATER

WATER

Farmers, Ranchers,

Real Estate, Homeowners.
Drill your own water well;
250 ft. in depth.
Introducing the new
larger, heavy duty,
portable drilling rig.
Before you buy theirs
call us (You won't believe
the difference!!l).

You can even start your
own drilling business!!!

9 Ditferent Drill Models
Avallable.

CALL TOLL FREE
1-B00-372-8317
TEXAS RESIDENTS

B15-751-8458

P.C. Int. Markating Inc
PO, Box 4209

L B N

E Pass, Texes TOO14

{Continued from page 72)

Pine Napkin Holder

Keeps Table Neat

napkin holder that dis-
penses napkins sin-
gly—without requiring two
hands to keep the whole stack
from plopping in the soup—is
difficult to find in stores. For-
tunately, you don't have to
search for one. You can build
this napkin holder in just a
few hours.

The dispenser holds the
most common size napkins
(7' ¥ 7% in.) found in neigh-
borhood supermarkets. And
with its mitered corners,
rounded edges and rabbetted bottom,
it's attractive enough for any table.

Begin with a 3-ft. length of clear pine
3% in. thick and B in. wide. Use either
a router, table saw or radial-arm saw to
cut the rabbet along one edge. Round
the other edge with a router and a
rounding-over bit; or use a wood rasp.
Sand the rounded edge smooth with
B0-grit, then with 120-grit sandpaper.

Cut the sides mitering the ends 45°
as shown. The dimensions given are for
the longest faces of the mitered pieces.
Then, cut the finger slot with a band
saw or sabre saw, Round the edges of
the notch and sand as you did the top
edges of the stock for the sides,

Apply glue to the mitered ends and
fit them together carefully. Drive brads
through the corners. Square the box
and take measurements for the bottom
from the rabbet perimeter. Cut out the

Miter clamps are very useful for holding
joints tight while you do the nailing.

bottomn and fasten it with glue and
brads.

Smooth all surfaces and flatten all
square corners slightly with 120-grit
paper. Dust and wipe with a tack cloth.

Apply stain, if desired, and finish
with two coats of polyurethane varnish,
rubbing lightly with fine steel woaol be-
tween coats.— Linda Freadman

{Flease tum to page 76)

FROINT AND BACK —
38 x 314 A

BB CLEAR. PINE
12 RECIDY

74
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Lose 4-6 inches of hulging fat
BEFORE we cash your check!

Use the Shrink Wrap System™ to reduce your waist,
your hips, . . . everywhere, completely at our risk!

Just fill out the coupon below and postdate your check for
30 days from today! We'll hold your check until that date, but
we'll send your Shrink Wrap System NOW! Try it. Use it.
Watch inches disappear. If, for any reason, you are not
delighted, send it back and we'll return your check UN-
CASHED! Even il you return it later, we'll still issue you a
refund. Over 383, satistied customers make us bold
enough to make this SUPER GUARANTEE!

Lose 4-6 Inches Fast, Scientifically!
That's right. 4-6 inches . . . FAST! Start losing the very first
day. The original Shrink Wrap waist trimmer is no cheap
cloth or elastic imitation. We know our quality materials and
scientifically designed program works. It has worked for
ars for athletes who concentrate the isometric effect on
abby muscle areas like stomach and hips. And, many en-
tertainers and others who have to trim down fast rely on our
easy exercise and diet program to use more calories than
they take in, too. Now, you can slim down with the Shrink
Wrap System, FAST! Melt pounds and inches off your waist,
. . . your hips, . . . anywhere!

Don’t Just Hold Fatin. . .LOSE It!

Girdles alone may squeeze it in, but the Shrink Wrap
System takes il off ... fast! Imagine seeing a dramatic
difference in just a short time.

And, you can use the original Shrink Wrap waist trimmer
all day long. Jog, do housework or office work while weanng
it. Our rubberized belt is soft and washable. Yel, its strong
quality construction gives soothing support to tired and tense
back muscles, too. What's more, after you drop a few inches,
it easily adjusts to help you 1o lose more!

The Shrink Wrap System is working right now for thou-
sands of satisfied buyers. With this special offer, we take the
risks — you lose nothing . . . but that unsightly fat! So, don't
delay. Order NOW!

Here are the impressive stories (all sworn and notarized)
of a few outstanding users. Evervone may not do as well, but
if they can do this well, just think how many pounds and
inches vou will lose quickly with the Shrink Wrap Svstem !

g
: 1
=
£g 1 The New Body Boutique, Inc. Dept.FMM302
E P.O. Box 1046, Scarsdale, N.Y. 10583 l
€38 g Sirs:1 have enclosed my check or m.o. Please rush me the
ﬁ - 0 Super Action Shrink Wrap System. If for any reason | am
:--E not satisfied, I'll return it within 30 days for a prompt refund
E 2 || of my purchase price, no questions asked! ] Check here
z 7 { if you want us to hold your check or m.o. uncashed for 30
2 e I days. (N.Y. & Ct. res. add sales tax.)
2
. o8 I Waist Size (Mens) (Womens) =
- 1” e — Rush1beltat $9 99 plus $1 50 p&h
I l“S] B |Hc“[s IN 15 nAYs' e I iSave 3l Rush 2 belts at $17 99 plus $2 p&h I
“I've lost 5" from my waist and 6" from my hips over a 12 day I

period . My weight loss was 18 (hs.” I
Dr. J. Lee Briers of New Castle, Delaware ' Name
“I lost 5 inches off my waist & 5 inches off my hips! | am ' Address I

amazed at the way the Shnink Wrap System works. I'll recom-
mend it to everyone!” Helena Smith of Vandalia, Michigan I City
“I lost 9 pounds & 4 inches off my waistin 2 weeks! It's just

unbeifievable that it took so little time and effort to produce I State Zi
such amazing results!” _ _ . P I
Robert N. Nilsen of Mechanicsburg, Pennsylvania (#107)
S S S S S S S S —




One hand operated

STAPLE GllNS

For the
Home
Handyman

*  Model ET-50
ELECTRIC

P g
v’bfﬁ

fperaies

or any

e ¥t

AC-60 Cycle

Duhied

Furtﬁe-
Handy
Homemaker

Lightweight electric staple
gun that works on standard
household currenf. Easy-
squeeze frigger-fast oper-
ation makes it tireless for
women to use as well as
men

Manual or electric . . . Arrow Staple Guns make
fast, eftortiess work of those do-it-yoursell home
fix-up projects! Easy one hand operation leaves
other hand free o hold. sireich and control ma-
terial for that professional finishing touch
whether you're a home handyman insulating an
attc or a handy homemaker covenng a valance,
Both models use Arrow MNo. T-50 staples in 6
sizes: 14, 5167, 38", 1/2°, 916 and Caeiltile

Avanlable af all leading Hardware, Home Ceantar
& Discount Department Stores everywhere,

Arrow Fastener Gnmpany Inc.

271 Mayhill Streel, Saddle Brook, N. J. IJTEEZ

]

“Indoor

Plant Stand

Thjs plant stand is well within the
capabilities of a woodworking be-
ginner, yet its details are fine enough to
warrant admiration from an expert.
Select high-grade redwood. Start by
cutting pieces for the rails and legs.
Since redwood is easy to work with, you
can use hand tools if you don't have

| power tools,

Mext, cut rabbets for joining the legs
and rails. Lay out rabbet cuts for the
legs carefully to ensure making two
right and two left legs.

Connect the legs to the side rails.
Clamp pieces together, and check for
square and good fit before gluing them
up and screwing them together.

Prebore and countersink pilots for
screws through the end rails. Arttach
them to the sides of the rail-leg assem-
blies. Set and fill nailheads with match-
ing filler. Conceal screws in end rail
faces with dowel plugs.

Cut the tabletop from a discarded
sink cutout from a laminate countartop.
Or, you can laminate the top yourself
(see Working With Plastic Laminata,
page 105). Take the inside dimensions
between the rails of the assembled

(Continued from page 74)

Made from redwood, firted with laminate
top. plant stand resists water damage.

base to establish the correct size for the
top.

Round all square corners slightly and
sand the base with fine paper. Finish
the wood parts with two coats of clear
tung oil—Frank H. Day

Si0E ;
34 0 312 % 12T
HEARTW OO0

|2 RECHD)

S|

LEG— \

U2 INBT K.
HEARTWOOD REDV/OOD

j4 RECIO) \#
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Marine Surplus Sale!

NOTICE!!

— (all in original casings)e————

MARINE HEAVY-DUTY
TRUCK, BOAT & AIRCRAFT

TARPAULIN

to be offered to the public

Aerating the bleach solution of Ekta-
chrome E-6 for five minutes is a tedious
and messy procedure. An inexpensive
fish tank air pump can be used to do the
job, as shown here.—Jorma Hyypia

TLUE

When trying out black-and-white film
check its response to various colors by
making up a swatch board of paper or
cloth, Shoot under warious lighting
conditions.—Robert Hertzberg

Funnel feature

You can make a large wire loop by sim-
ply bending an old wire clothes hanger
Fasten it with two screws to the wall
over the darkroom sink. It will hold a
funnel within easy reach, while letting
it drain.— Louis Hochman

POPULAR MECHANICS » FEBRUARY | 983

Starting Midnight Tonight!

Starting midnight tonight—Maring
Surplus will accept orders from read-
ers of this publication for Marine
Heawy-Duty Tarpaulins. Each of these
‘Lifetime Tarps.” {(all still in original
tasings), are constructed of high-
density 10000 polyethelene weave 25
per sq. in,, waterproof, mildewproof,
rotproof fabric—the same thick,
‘strong as steel’ specifications re-
quired to withstand heavy-duty action
in ocean storms, jungle downpours,
blazing tropic heat or even 100-below
zero cold of high-altitude flights. Each
is designed to withstand water pres-
sure of over 1000 |bs. per sq. in.—
and raging tornado-force winds of

250 m.p.h. (a force greater than any
maribime vessel is ever exposed o)
Each of these marine life-time tarps
dlso features double stitched hems,
reinforced triangular corners, rust-
proof grommets every 3 L., nylan
naval rope: and are so watertight they
are hurricane-proof!

Recommended far all sorts of heavy-
duty civilian uses; for yachts and sail
boats, for cars and trucks, for farm
equipment or outdoor furniture,
pools, plus all bulk stored materials
exposed to the elements, GUARAN-
TEED FOR LIFE or free replacement at
any time. ORDER TODAY!

%k %k SIZES AVATLABLE FOR THIS RELEASE * % % %

7125 x 45
7730 x 60

h A kA kA bk kA dddddhdddk

IMPORTANT: INDICATE QUANTITY
OF EACH SIZE TARP DESIRED AND
ENCLOSE THIS NOTICE WITH YOUR
REMITTANGE.

{PLUS the following freight and cas-
ing charges: 85 for gach 12 = 18,
12 = 25, or 20 = 20 tarp; §6 for
each 20 = 30 tarp; §7.50 for each
20 = 40, or 25 = 45 tarp; 515 for
gach 30 = 60 tarp). Purchase price
refunded in full if not completely
satisfied upon receipt of your Ma-

ring Lifetime Tarps. LIMIT: 10 (ten)
tarps per address, no exceptions.
Send appropriate sum together with
name and address or should you
wish to charge your order on VISA
or MASTERCARD, give credit card
name, number and expiration date.
To avoid disappointment or future
regret, you must place your order
immediately. Enclose this original
notice with guantities indicated
above. ACT NOW!

MARINE SURPLUS DEPOT LTNH-25

Box 9800, Port Washington, NY 11050




£ R T Ca Regular, 1 mg. “1ar”, 0.2 mg. mecotng

av. per cigaretie, FTC Repan Dec. 81

The pleasure is back.
BARCIAY

1 MG TAR
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TERROR OF THE FLORIDA,
DRUG SMUGGLERS! [

The latest addition to America’s antidrug arsenal, a flying _ j!;}'
radar station, can spot a smuggler 250 miles away! ‘@f;

)
BY SOLANGE DE SANTIS . AV
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Desperation is spending a warm May afternoon flying 1,000 \" :
feet over the coast of southern Florida, hunting small air-
craft and boats that sneak tons of drugs and other contraband
from South America into the United States. Go ahead—you try
to pick off a tiny craft creeping under the radar net some-
where along thousands of miles of coast and islands. But
on one such afternoon last year, U.S. Customs pilot
Bill Perry wasn't about to despair. Sure, he and his copilot
riding shotgun were the only Federal drug agents airborne
that day. Yet they were far from alone.
Cruising high above Perry was a Navy E-2C Hawkeye, the
flying radar station. Its rotodome looks like a dinner plate 2z
sitting atop that craft’s fuselage, and houseas the world’s h\\_ 0 2 P
most sophisticated radar systems, The Hawkeye was on a '\ - L | E
secret mission that day: to help drug enforcement officers ’;rf [
' choke off smuggler traffic that was growing at a can- 4 4
cerous pace. Homestead Air Force Base was disappear- ! o
ing below and behind Perry when the Hawkeye's '
three radar crewmen signaled a prospective “kill"_

‘f— -
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Forced down on abandoned run-
way in Florida after his airplane
was spotted by a Hawkeye flying
radar station, a drug smuggler
attempts to escape. During this
arrest last May, a U.5. Customs
Dapt. King Air pursued smuggler’s
craft and put down right behind
it as an Army Cobra helicopter
from the Jacksonville base homed
L : - inon the site, also having bean
g directed by high-flying Hawkeye.

PM art: Dean Elfis
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the first one they had encountered that
day.

Perry turned his Beachcraft King Air
toward the Miami air traffic approach
area as soon as the Navy crew reported
the slow-moving target coming owver
Cuba. Among south Florida pilots, it's
rumored that drug traffickers can buy
protection in Cuba. They supposedly
land their craft for refueling, an illegal
act under Fidel Castro’s much-publi-

cized antidrug rules. But bribed offi-
cials are said to look the other way.

Still, Customs pilots don't chase after
rumors. Bill Perry needed something
more solid to justify pursuing the
Hawkeye's radar blip. And the Hawk-
aye provided that, too, when its power-
ful on-board Advanced Radar Process-
ing System (ARPS) computer quickly
analyzed the guarry’s position.

"“His route of travel didn't sound

quite right,”” Perry said. “When he
came up over Cuba, he tumed toward
Bimini, which is the wrong way to go.
He should have stayed on the same
heading, right over the top of Miami.”

Even worse, the Hawkeye's receiv-
ars, capable of picking out a signal 250
miles in any direction, couldn’t detect
anything from the smuggler's tran-
sponder. All foreign aircraft approach-
ing Miami are supposed to have a tran-

AMNIAPS1 25
RADAR ROTODOME

Hawkeye's trial by fire: 86-0 for Israel

The Hawkeye's first combat 1est came in Vietnam, but much of the radar in the
plane’s rotedome has been added only in the past five years. Thus, U.5. Navy officials
watched carefully as Israel sent up a fleet of Hawkeyes during the Lebanese conflict
last summer. Circling in the sky about 100 miles from Syria, the Hawkeyes were
cradited by officials in Tel Aviv with detecting 86 Syrian MIG fighters just minutes B
after the jets left their bases in Syria and before the MIGs could fire any missiles. The ~
Israslis also credit the Hawkeyes with helping them destroy all 19 Syrian Surface- IFF SYSTEM
to-Air (SAM) missile launchers defending the Bekaa Valley. The Israelis flushed out J
SAM sights by sending remote-controlled aircraft over the valley. These drones car- AIR-TO-SEA

ried “"Fuzzrbusters” to identify Syrian radar and relay the data 1o the Hawkeyes, RADAR
which, in turn, gave Israeli F-16s the correct frequency to jam the SAM radar. Hawik- o,
eyes spotted for ground-based antillery support troops which launched barrages as b
the fighter planes moved in. Israeli rockets dropped shards of aluminum around the
SAM sites, jamming ground-based radar as the F-16s came in for the kill. That's
when the MIGs became airborne. But they were sitting ducks for the Israeli F-15s and
F-16s, because the Hawkeyes could follow the MIGs from the moment they taxied
down their runways. Israel isn't the only Middle East nation with Hawkeyes. Egypt
recently received a shipment of four Hawkeyes for $30 million each.—5.0.
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sponder. Its continuous signal or
“squawk’” gives officials more than a
radar blip to go by. And planes flying
under Visual Flight Rules (VFR) are
suppaosed to use the universal 1200 fre-
quency until ordered by Miami air traf-
fic control to “'squawk 1875, or 1650,
or whatever four-digit code has been

assigned for identification.
The suspect airplane was running
{Fiease tum to page 1 56)

Three radar operators
sit in the fuselage of
the Hawkeye. Using
light styluses, they
“lock in” a target on
the screen and run a
check on it with the
craft’'s high-speed,
on-board computers.

L
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You can run, but you can't hide

A Hawkeye like this one flew about 20,000 feet over the aree where a U.S.
Customs Dapt. King Air was chasing a smuggler’s Beacheraft Bonanza (shown
below left). The Bonanza ducked into some puffy clouds for a moment. but,
using & military Identification Friend or Foe {IFF) radio beam, the Hawkeye
followed the smuggler through the cloud, allowing the King Air to stay on
his tail. Hawkeye-to-King Air radio conversations kept the Customs pilot
right on target. Even while the Navy crew of five pursued the smuggler, the
rotodome atop the craft scanned the skies for 250 miles in every direction,
and sea-scanning radar watched the nautical traffic off the Florida keys.

The Hawkeye is reportedly sophisticated enough to handle all the commercial
air traffic flying between Boston and Washington, D.C.. and probably beyond.
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porty four-doors? From America? Impossi- .
s ble. A sporty four-door is a contradiction Pmt'ac Bu&k@ﬂ w—-
e go head-to-head against

Not so in Europe. In Europe, a door is a

way to get inside your car, not a reflection on Audl's szo’m mt-—am
your manhood. It's perfectly possible to own a

sleek, luxurious five-passenger sedan that will come Surpﬂﬂﬂg'y CIose.
blow the doors off a Z28 on either a straight :

or winding road—your choice. That makes it GARY WITZENBURG e
perfect for the frustrated racer hidden inside BY N NETEAL SR
AND RICH TAYLOR

of every family man, whether he lives in Bonn
or Beverly Hills.

Right now, the car of choice is Audi's tur-
bocharged 5000, which has been rolling up
Car of the Year and World's Best Sedan
awards ever since it was introduced in 1977,
The big Audi has also been rolling up sales in
the United States.

Which brings us to the American European
sports sedan. For 1983, Buick, Dodge and
Pontiac have all drawn a direct bead on
Audi's high-performance 5000,
complete with head-to-head
advertising which com-
pares each new -
American challenger
with the Audi.

But how do the - -
American up-
starts stack up
in the real
world, away
from the high-
intensity TV
lights? To find out,
we called the combatants to-
gether for a pitched battle—aAudi
5000 Turbo versus Buick Century T-Type,
Dodge 600 ES and Pontiac 6000 STE.

These cars, by definition, have dual person-
alities. On one hand, they're meant for safe,

e The Price

PM’s PEHFOHMANCE-

comfortable travel with your kids, luggage
and amply upholstered mother-in-law. But
with their taut suspensions, high-revving en-

gines and superlative brakes, they're just a tmile :Bnl.lnq

step away from the racetrack. mm ““"E}i’.:""“ ?n.f:
So we tested them in both venues—on the i |

street, and at Waterford Hills, a 1.5-mile road o B 17.08 79.08 131 | se7s

racing course north of Detroit. We alsc spent S
a day at Milan Dragway in Milan, Mich., com- i T — 19.22&71.80 132 52.24
piling our normal performance data. e T 3

800 ES

Audi 5000 Turbo
The 5000 is the flagship of Audi’'s sedan m 17.44 8@ 80.07 135 i 55,99

fleet and, except for the awesome but e
3 e = Slalom is speed in mph through seven cones spaced 100 feet apart with
expensive, limited-production 4wd Quanro, the an entry speed of B0 mph., Interior sound is measured in decibols. Intes

fastest and best hﬂnd“ﬂg car the German rior space index = (front hesdroom x front clbowroom x front

g 1BERET211 151 56,90
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PONTIAC 6000 STE

"

TEST RESULTS

Interior Sound Level

Economy

(mpg]

12

a8

Constant
k 3080 mph

6673

6875

BETE

BRTE

ar hiead

Full Throttle

30 to B0 mph  Intacior

72

1674

165.4

T 1666

T X rear Eihowrnorm X re
Trunk space indax is |

AUDI 5000 TURBO

Twice As Good?

Fastost Lap (seconds)
{1.5~mile road coursa)

1:31.50

14118

1:35.48

1:32.96
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Audi’s turbocharged 2.2-liter motor is
as sophisticated as they get. It even
has a fan to cool injector nozzles.

[ Buick’s 3.0-liter V& has adequate pow-
_?L.:-IYCﬁEcENTU“Y er. but neads mare to take on Audi.

With turbo. it would he superb.

Dodge 2.2-liter is a good motor in a
good chassis and, providing almost 20
mpg, it is the most economical

DODGE 600 ES

Pontiac’s HO V& is tire-smoking pow-
erplant, but least economical. It's so

PONTIAC 6000 STE much fun, though, you don’t care.

B4 POPULAR MECHANICS * FEBRUARY 1983



Interior is rypically German—high
gquality. restrained: it's an efficiont
place to conduct business of driving.

Century's interior was best of the lot.
Ruick’s done a greart job of classing it

up without the gingerbread.

600's interior is traditonally Ameri-
can and a bit overdone. What it lacks
in styling it makes up for in volume.

Not as done-up as the Buick's, the
STE's interior is nonetheless classy
and full of nice touches.

POPULAR MECHANICS = FEBRUARY |983

maker sells here. Its turbocharged,
Jiive-cylinder engine gener-
aftés 130 smooth hp with very linle
turbe lag between pedal down and
blast off. Its compliant but athletic
suspension sponges up bumps and
ripples, and generates extreme cor-
nering forces with equal aplomb. The
car's four-wheel, power disc brakes
glue tires to pavement time and time
again without a trace of fade or lock-
up. (Like all Audis, howeaver, its brake
pedal feels too soft and spongy.)

On the outside, the 5000's shape is
as cleanly chiseled as a four-door can
be—a tad dated, perhaps, with its
blunt nose and nonwedge profile. But
that will be taken care of when its re-
placement arrives late this year (see
Imports & Motorsports, page 12, Apr.
"B2).

On the inside, it's restrained in typ-
ical German fashion, far from plush,
but more functional than any domes-
tic car on the market. In addition to
the large (by U.S. standards) glove-
box, it features some useful console
storage and positively cavernous bins
built inte both front door pansls—
something the American makers stub-
bornly refuse to provide. The spacious
rear cabin even features twin door-
mounted lighters and ashtrays.

Instrumentation—speedometer, ta-
chometer, water temperature, oil tam-
perature and turbo boost (but no oil
pressure or voltmeter}—is business-
like and highly legible in a three-cir-
cle nacelle.

On the negative side, the Audi's
German-built stereoc was difficult o
use with its tiny pushbuttons and
multifunction controls. Its digital dial
was hard to see in daylight, and its
sound was good, but inferior to that
of the domestic units. And it tums on
and off independently of the ignition
switch—a pain.

The Audi’s optional-at-extra-cost
leather seats were comfy for cruising,
but lack side support for cornering
and offered only fore-aft and recliner
adjustments. Its steering wheel was a
bit high and mounted on the only
nonadjustable column of the four cars
tested. In addition, its four separate
stalk controls were somewhat difficult
to find and decipher at first.

On the tight, twisty, 1.5-mile Wa-
terford Hills road course, the Audi felt
slightly slower than the gutsy Pontigc,
but turned in a best time nearly 1.5
seconds quicker. Its superiority came
from higher ultimate straightaway
speed and better. more stable braking
from high speeds. On the other hand,
it tended to understeer more than the
three domestics when cornering at
full power, and its tail-end was more
easily tricked into oversteering slides.

But the 5000 Turbo's single worst

Hoe - i

In the glamorous world of road testing,
we actually spend more time taking notes
or tonquing lug nuts than driving.

feature, compared to the American
challengers, is its price—over
$20,000. It is a lot of car. But that's a
lot of money for most people who
may be able to find more car per dol-
lar elsewhere.

Pontiac 6000 STE |

Seeking a European-style driver's
car image, Pontiac considers the new
STE (Special Touring Edition) version |
of the 6000 sedan its flagship for
18983. And rightly so. Offered in high-
ly equipped, four-door form only, its
only options are a sunroof, leather
seats and a choice of six, subtle, two-
tone color combinations.

It's the only GM A-car available
with Chevy's muscular, 2.8-liter, HO
(high-output), 60° V6, which puts out
135 very healthy horses. The STE's
specially tuned suspension operates
through aggressive Goodyear Eagle
GT tires on porosity-free aluminum
wheels. Standard electronic ride con-
trol automatically adjusts the rear
height for varying road and load
conditions, with a 10-second delay to
factor out transient changes.

Outside, it's distinguished from
more mundane 6000s by its six-light
front end—the inside pair are fog
lamps—and full-width, smoked-glass-
look wrap-around taillamps. Inside,
tha STE features multiadjustable
bucket seats and full instrumentation.
The dash instruments are done up in
high-interest orange with red lighting.
A programmable driver information
and service reminder center keeps
track of everything except when your

(Please turn to page 134)
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The Best For Boating ‘83

Lighter hulls-go heavier on efficient power,
slick looks-and multipurpose perfoarmance.

BY BILLMeKEOWN ariimne enror

The lines of a fast runabout with open-
foredeck seating and padded aft sundeck
are features of the Hammond V-1750.

A trailerable 17-footer, it accommodates
Economical four-cylinder power options

Sweet 16 Fishabout from Fisher Marine of
Wast Point, Miss., combines runabout and
bass boat features in a light aluminum hull.

Tup speed won't be the measure of top perfor-
mance this spring. For many boats, a number of
features must fit together when we're looking for
the best.

There is enough marine power around today to
push almost any hull to new records. The latest out-
board racing motors from Evinrude, Johnson and
Mercury, with their secret top-end potentials, have

been edging speeds of competition tunnel hulls
close to world records on the straightaways. Stern-

Bb

from 120 to 170 hp. Transam boarding
staps are a8 convenience for both
swimmers and skiers.

drives push offshore racing craft up to 100 mph
when the seas are flat. And any pleasure boatman
can overpower his runabout or bass boat if he wants
to spend the money, live dangerously and take a
needless pounding when the water gets rough.
Instead, the new trend is to buy the torque to pull
gskiers up from a deep-water start or run rapidly
down-lake to a favorite fishing spot; no one wants a
gas-gulper with useless punch to burn. Mating the
right engine to the suitable rig this year is consid-

POPULAR MECHANICS » FEERLARY 1983




ered both economical and smart. Some outboard
boat companies, in fact, are considering offering
preri d boat-and-motor pac to their deal-
ers, just as inboard builders have always done. It
might start a trend.
The right boat-motor combination this coming
season will be aimed for performance that's suit-
3, reliable and comfortable. Light hulls of riveted
or welded aluminum require less gas, of course, but
now they're getting further refinements to make

POPULAR MECHAMNICS = FEBRLIARY [958

Chris-Craft's expanding line includes an open fishorman
with center console; it mounts outboards up to 180 hp.
Formula Tweo LS from Thunderbird is 8 sterndrive-pow-
erad 19%:-footer that has optional boarding platforms

Hydra-Sport, one of the first to offer light Keviar hulls,
now has a fishing model with a cuddy cabin forward.

Farrest Wood's Ranger fishing boats, long favorites of
B.A.5.5. toumeys, now have soft-riding, deep-V hulls
Only 11 feet long and 4 feet wide, Crawdad by Coleman
Marine can mount 5 hp aft and trolling motor forward,




them better looking and easier riding. The flat bot-
tom of the metal johnboat is being replaced with
deeper vees for smoother running in rougher wa-
ter. Wyandotte Boats, in Bellport, N.Y., and Fisher
Marine of West Point, Miss., are both introducing
aluminum models of this type.

Stylish comfort is shown aboard Hammond and
Murray Chris-Craft runabouts with their uphol-
stered sundecks aft, a trend imported from the
posh yacht harbors of the Riviera. Larger bowrider

hulls—from Cobia, Bayliner, Thunderbird Formula
and others—are adding more freeboard to prevent
beam waves from slopping aboard. Open-water
fishing craft, like those from Aguasport, Ranger.
Grady White and Hydra-Sport, are combining
increased freeboard with the outriggers and down-
riggers of the big sports fishermen; some of them
are even mounting the famous Rybovich-type tuna
towers.

An above-deck styling addition for several larger

{1 High style for the 26-foot Chris-Craft
Stinger 260 SL includes an optional
flying-wing radar arch over the stern.

2 High performance is design goal of
new Howmar Phase II sailboard, a 12-
footer from Howmar Boats, Edison, N.J.

3 Lightweight 75-pounder that's easy to
handle, 8-foot Polywog from O°Brien
International takes outboards to 2 hp.

#} Center console of Viking's 170 Sprint |

Sportdeck has ample maneuvering
space for fishermen aboard 17-footer.

K& Designed for younger paddiers, 7'
foot Trainer Cance from Venture-

Highlite weighs 50 pounds, carries 250.

6 Cobia’s Odyssey 195 II is bow-rider
with fore-deck seating, but sides high
enough for safe cffshore running.

7 A large lightweight with offshore
ability, 26-foot ‘Cuda from Wyandorte
Boats, can top 40 mph with 150 hp.

B Cruiser styied with a radar wing, Bay-
liner 2850 Contessa Sunbridge is 23-
footer with separate stateroom aft.

9 Rated for up to 140 hp, CVX-17 Glas-
tron/Carlson runabout and ski boat is
available with a matching traller.

&8s
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runabouts and cruisers is the Aronow-type flying
arch that can mount a radar's rotating antenna or
simply look like the flashy horizontal fin from a race
car. Survivors of overboard accidents know the full
benefit of transom platforms, but swimmers, skin
divers and skiers are currently learning their advan-
tages, too.

Sailboards are now the most popular of wind-
powered craft, but small sailboats are also favored.
Howmar, in Edison, N.J., has added a 12-foot How-

mar Twelve sloop, by America's Cup designers
Sparkman & Stephens, to its line, which includes
the popular, 8-foot sailing dinghy.

This year, the biggest use for exotic titanium,
boron, graphite and other space-age materials will
be in 12-meter yachts for the defense of the Amer-
ica’s Cup.

However, you can expect to see increased use of
these materials in the power boats and sailboats of
the future. ™
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GET TOGETHER

"THVIDEO

COMPONENTS

Bold and beautiful, new video/audio equipment combos are
making home entertainment centers more versatile than ever.

BY FRED PETRAS

f you've ever wished your TV set had
the same kind of sound quality that
your stereo system has, your day has
come. If you've heard about the mar-
riage of audio and video and wondered
if that means you can buy combinations
of audio and video equipment, here's
your answer. Yes.

Making all this possible are compo-
nent system television and component
audio/video—the latest in the world of
home entertainment.

If you're envisioning a nightmarish
mess of equipment, as in the early days
of hi-fi, with all sorts of dangling cords
and connectors and awkward-looking
widgets and gadgets to mess up your
tidy home decor, have no fear. The new
combos are neat assemblages that
resemble any good-looking hi-fi outfit.
In fact, some manufacturers have even
designed complete TV/audio/video sys-
tems of cosmetically matched equip-

Diagram shows how the components
of an audio/'video system interconnect.
The heart of the system is the source
sedector which governs what image and
sound sources are finally comhbined. The
TV tuner is separate from the main TV
picture, which is now a high-resclution
monitor. Kenwood's KV-901 recorder,
shown above,. atop the KVA-502 audia”
video amplifier, combines components.

90

ment housed in furniture-style deluxe
cabinetry. At the moment, at least a
dozen companies are making such
egquipment. Soon, many more will be
doing so.

The new picture

Component TWs are color monitor
sets that are essentially metal-encased
picture tubes (CRTs), some with, and
some without, tuner and audio circuit-

i r -
\_tl i i ¥
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ry. The units are direct descendants of
the high-resolution monitors used in TV
recording and broadcasting studios.
Their overall performance is superior to
that of conventional TV sets because
they're manufactured with great care
and use top-gquality parts. Some moni-
tors also include picture enhancement
features, such as comb filtars for better
resolution, and wvarious circuits for
improved contrast and color rendition.

The Jensen AVS-1500
(left) is a combo audio
and wideo receiver.

FPanel controls let you

simultansously. The
unit exemplifies the
audin/'video marriage.
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The .straight monitors have related
components, such as TV tuners, which
usually feature frequency-synthesized
digital tuning. Audio preamplifiers or
amplifiers, along with switching facili-
ties and connections to other video and
audic equipment, including wvideo
games and computers, can also be
found. The newest companion units are

Zenith's stunning audio
video component system
(right) has a TV tuner,
source salector, stereo
amplifier and videotape
deck with a 25-in. color
maonitor and Allegro 150
speakers. (Zenith does
net number its models;
they 're simply referred
to as video componenti
System units.) Two hand-
held remote controls

on top of the right-hand
speaker let vou control
the videotape recorder
or TV from across noor.

audio/video amplifiers and audio/video
receivers. Because of their versatility
and capabilities, we predict a bright
future for these types of combined
units. You'll be seaing lots of them in
the months ahead.

Some component TVs are available
with appropriate audio and audio/video
units and specially designed speakers

Fioneear’s Foresight 7000 package is a
total audio/video center. It includes top-
guality units like the LD-1100 videodisc
player, TVM-250 monitor, the SA-V700
audio amp and the VC-T700 TV tuner.

as total, self-contained systems, offer-
ing high-quality sound. These systems
are capable of dual-channel mono, sim-
ulated stereo and true sterso. Some
systems may be added to an existing
audio component system and housed
with it.

Because of the variety of choices, you
can build your dream system one step
at a time.

Packaged systems
If you want to take the easy way to a
complete one-brand audio/video outfit,
Sanyo’s Pro-Ponent Series could be one
answer. The ensemble comes in two
matched cabinets—one for the 18-in.
TV monitor and tuner/video control sys-
tem with remote control; the other for
(Pigase turn to page 141)




COMING SOON: THE

It won't be fancy, fast
or durable, but you can

s throw it away like an
old pair of shoes.

THROWAWAY

BY LEN FRANK

MOLDEDHN BRACING
STFFENS CHASSE

AND ACTS AS CRASH
PROTECTION

LOWPROFILE
HALDGEM GHTS

TIREMHEEL

BRAKE ROTCR WATH SNGLE | y g
BOLT ATTACHMENT i! [



TURBOCHARGER

INDEPEMNDEMNT
SLISPEMSION WAITH
EMNCAPSULATED GAS
STRUT AND COIL
SPRING, IDENTICAL
FROMNT AMND REAR

RECESSED SAFETY-CELL
FLIEL TAMNK

OMNE PECE PLASTIC CHASSE

it to entice us back
5, but not with flashy paint,
i T motors, outstanding han-
ing or super-deluxe interiors. No way. The
next-generation showroom traffic builders
will be the automotive equivalent of the paper
towel. Use it until it self-destructs and throw
it away. This may sound obscene in a world
growing short of natural resources, but hold
your judgment until you hear the entire story.

The manufacturing process

Cars are being manufactured today just
about the same way they were built back
when Henry Ford created the assembly line.
Robotics and automation have increased the
efficiency of the assembly process, but the ac-
tual piecing together of the components and
the components themselves have remained
largely unchanged.

The process starts with metal stampings
which are welded together to form the body.

Usually this is done by automated or robotic
(Plgass turn to page 137)




hether you're 5 or 50, you can

get a solid foundation in com-
puter literacy with entry-level com-
puters. They're the relatively inex-
pensive models (in the

5100 to $500 range) that i izl
are intended specifically
for newcomers to parsonal
computing. We'll examine

the various features of five friendly
computers—the Timex/Sinclair 1000
{5100 list, $87 discounted); the Com-
modore VIC-20 ($200, 5169); the
Atari 400 ($300, $250); Texas Instru-
ments’ 99/4A (3300, $200) and the
Radio Shack Color Computer (5400 to
$500, depending on options). First,
let's see what they have in common:

Entry-level computers always con-
sist of a single cabinet with a built-in
keyboard similar to that of a standard
typewriter. And they all can use a
standard black and white or color TV
set as a monitor. This is possible be-
cause entry-level computers use a
very low-power TV transmitter,
called a madulator, that “broadcasts”
the computer information as a TV
picture.

Either as a built-in or as an acces-
sory, the modulator is always part of
the initial computer purchasa.

Texas Instruments
99/4A

|
The Five

Computers

Computers don’t have to be a mystery.
Any of these five easy-to-master units can be
an ideal introduction to an exciting new world
of at-home entertainment and learning.

BY HERB FRIEDMAN

Atari 400

Timex/ :
Sinclair 1000




A standard TV set has an inherent
limitation when used as a computer
monitor: Its computer image resolu-
tion is considerably less than that of
conventional video monitors. Com-
mercial computer displays are gener-
ally 80 characters wide by at least 24
or 25 lines high, and the characters
are clear and sharp as a knife-edge.
TV receiver displays are not all that
sharp, so to ensure legibility, the
characters are made larger. The
screen display size depends on the
particular computer, but the range
varies from 20 to 32 characters wide
and approximately 16 or 18 lines
high.

All entry-level computers provide
some form of input/output connec-
tions that allow programs to be re-
corded (saved) on cassette tape or
loaded into the computer from cas-
sette tape. Depending on the particu-
lar computer, the cassette recorder
can be any inexpensive model, or it
might be a more expensive, specially
wired model, sold as an optional
SCCessoTY.

Except for the all-in-one cabinet and
TV modulator features, manufactur-
ers have their own ideas of what best
makes an entry-level computer.

Radio Shack
Color Computer

M |:||'|||I:||: Hill Asha

Other than using a built-in computer
language called BASIC and providing
s0me way to create graphic charac-
ters on the screen, none of these com-
puters are alike.

BASIC allows you to give instruc-
tions to the computer using English
words and phrases. For example,
using BASIC, if you want the com-
puter 1o print something on the moni-
tor screen, you simply type the word
PRINT.

The object of learning BASIC at en-
try level is not to make a programmer
out of you, but rather, to let you write
your own programs at a level of com-
prehension that you ¢an understand.
By writing a simple program that
keeps track of your family's finances,
for example, you'll get a broad insight
into how business programs work.
The same thing applies if you create a
computer program for a family inven-
tory for insurance purposes.

After you've written your own pro-
grams, then what? Well, all entry-
leval computers have connections for
a cassette recorder that allow you to
save your programs on tape. Type the
word sAaVE and the computer will re-
cord the program on tape; type in the
word Loan, and the recorder will load

Here are the five computers which,
we think, are the easiest for the
beginner to master. The 89/4A from
Texas Instruments features great
full-color graphics and positive-
feeling keyboard. The Atari 400
can achieve very colorful digplays
and has a wide selection of ROM-
cartridge programs. Tiny Timex/
Sinclair features complete BASIC
language and the keyboard allows
for one-touch typing of multiple-
lettered command words. The Radio
Shack Color Computer is the most
advanced in some ways, but it is
also the most expensive of this
group. The Commodore VIC-20is

a super entry-level machine with

a real keyboard; it's very easy to
program and use graphic shapes.

Commodore
VvViC-20



the program into the computer. Yes,
it's really that sasy.

Even youngsters can benefit from
entry-level computers. A grade
schooler can write or use simple pro-
grams to practice arithmetic, vocabu-
lary, a foreign language or whatever
is giving him a hard time in school.

Settling on which friendly computer
to take home depends on your own
needs. Here are their features:

Timex/Sinclair 1000

The Timex/Sinclair 1000 is about
the size of four cigaret packs set side
by side. It generates only a black and
white display and has 2K (approxi-
mately 2,000) bytes of RAM (random
access memory). One byte can store
one complete character, such as the
letter A" or the numeral *'1.”" BASIC
is built in, and there are some modest
graphics—screen designs—which can
be generated from the keyboard.
Though a printer will be available
soon, it will be a miniature unit that
will use rolls of adding-machine-type
paper. The printer's primary purpose
will be to provide a listing of pro-
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grams, or the results of a “run"; it
won't be adequate for word-process-
ing applications.

Instead of a conventional typewriter
keyboard, the Timex/Sinclair 1000 has
a “membrane” panel-type keyboard
that consists of two plastic sheets
between them. The "keys" are im-
printed on the panel. When you press
a key, the switch directly under the
imprint closes. Obviously, touch-typ-
ing isn’t possible, but Timex has got-
ten around this problem by having
the computer recognize when a full
word is necessary. When writing BA-
SIC programs, a single touch of a key
will enter an entire word, such as
PRINT, SAVE, LOAD, LIST, FOR of NEXT.
Though the membrane keyboard is a
bit inconvenient when programming,
the BASIC is dynamite—one of the
best versions for entry-level learning.
And the instruction manual is excep-
tional.

The only problem with the Timex is
its limited memory: 2K of RAM runs
out quickly. The Sinclair ZX/81, which
is essentially the Timex/Sinclair 1000,

Cartridges that plug
into computers, like the
Atari 400 (left). contain

programs that do everything
from playing music to processing
words. The TI-994A accepts its
own cartridges. Cartridges are
not compatible with computers af
various brands. [f your cornputar
accepts cartridges, it will take
only those made especially for it
Keyboards, like the one an Atari's
400 (abawe left), are membrane
switches. Their flat. low-profile
keys just don't give the tactle
feedback that a touch-typist
expects. But they do help
keep the cost of entry-

level computers down.

but with only 1K of RAM, runs out
even faster. For larger programs,
there is a memory module ($50) that
plugs into the back of the computar.
This option provides a total of 16K
RAM, which is large enough to run
rather complex programs, including a
$20 program called ““Vu-Calc” that's
an excellent trainer in financial
project planning. Other prewritten
software—games and elementary
school arithmetic drills, for example—
is available on cassette tape for ap-
proximately $16.

Commodore VIC-20

The Commodore VIC-20 is a real
heavyweight among entry-level com-
puters. Its keyboard has standard
typewriter-size keys; extensive graph-
ics are indicated directly on the keys;
and it can print characters, back-
ground and graphics in eight colors
and reverse colors. It has four musical
“voices” that can simultaneously re-
produce as many as four notes
through the TV speaker. It can control
the volume of these sounds and it
even has a white-noise generator that
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The Radio Shack Color Computer {abova)
features large, calculator-style keys.

The Timex/Sinclair 1000 computer (top,
canter) sports special keys which, in
certain modes, will type entire words
with only a keystroke. VIC-20 keyboard
(right) has keys with graphic symbols,

can create sound effects within your ROM (read only memaory) program
program. And the VIC-20's version of module, which resembles a small
BASIC, written by Microsoft Inc., is plastic case and contains a prepro-
essentially the standard-of-reference grammed memory that can't be modi-

BASIC for personal computers. fied by the user. The ROM module
The Commodore unit has 5K of plugs directly into a connector on the
RAM that can be expanded to 32K, back of the computer and loads its
which is enough to run many com- program into the computer much like
mercial-quality business programs. a video-game cartridge. Modules are

Other features include ports (connec-  available in several areas, among
tions) for game joysticks and paddles, them: arcade-type games, home pro-
ROM program modules, a printer and  grams, educational aids, business pro-

a casselte recorder. grams and computing aids.

The optional cassette recorder is The Commodore VIC-20 ap-
designed especially for the VIC-20. proaches a full-blown computer in
Prerecorded software can be loaded features and performance. In fact, a
through the cassette or through a similar full-blown model, called the

.. ol |J.-d Al l-“"""J'J'J."ll.‘—.t..l‘_

The back of the Color Computer shows some of the styles of “ports” where accessaries
and peripherals attach. At top is a special plug that accepts a printed-circuit connector
for expansion memory. Ports below show various other options.
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The Texas Instruments 98'4A (above) has

& keyboard like a typewriter's; some of

the keys control the direction of the

entry cursor on the screen. A keyboard

is very important—it's how a parson
“connects’” to his computer. Be certain

you'll be comfortable with your choice.

MAX, is available for close to $600.
The MAX appears to be an expanded
VIC-20, with an enhanced version of
BASIC, a music synthesizer and 64K
of memory. But the MAX has too
many features and too high a price
tag to be called an entry-level com-
puter.

The VIC-20 comes with an excel-
lent manual that explains the comput-
er's many features, and it also serves
as an excellent introduction to color
computer graphics and electronic mu-
sic. However, it doesn't teach BASIC.
If you want to learn programming,
you must purchase a package called
Introduction Te Computing . . . On
The VIC and another called Introduc-
tion to Basic Programming. Add their
prices to the cost of the VIC-20 if you

want to do your own programming.

The TI-89/4A

The Texas Instruments TI-99/4A is
very similar to the VIC-20 in features.
It has a typewriter-style keyboard
that's slightly smaller than a standard
keyboard, a built-in BASIC (special TI
BASIC) and color graphics, though
the graphic symbols aren't printed on
the keys. The computer comas
equipped with 16K of RAM that can
be expanded to 64K. It accommuodates
a matching optional cassette recorder.
It also has connections for joysticks, a
voice-synthesizer accessory, ROM
modules, a printer, and “‘professional-
type" accessories.

An unusually large selection of
game and instructional software is
available in ROM modules. Some of
the ROM module software packages

{Pleasa turn to page 133)
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Use Your -G

[RIOILL SAWNY
Likke ACraftsman

Last month we covered tool and technique basics. In this installment,
we show all the bonus cutting you can do with this versatile tool.

BY EOW'D CAPDTDSTD PM photos by the author

ast month, in Part 1 of Use Your
Scroll Saw Like A Craftsman, we
discussed the basic technigques of using
a scroll saw safely and effectively. If
you practice and perfect the basic scroll
saw techniques, you'll find it much eas-
ier to master the more complex, sophis-
ticated operations presented in Part 2.
In this installment, we discuss cutting
techniques that will allow you to utilize
the scroll saw to its maximum, thus
making it more valuable to you as a
craftsman.
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Cutting metals.
Cutting iron and steel up to % in.
thick presents no preblem to the scroll
saw, provided an appropriate metal-
cutting blade is used. When cutting
metals, the saw is operated at low
speed; the work is fed slowly and is
never forced” into the blade. The open
space between the blade and the regu-
lar table insert may permit burring on
the underside of sheet metal, and
extra-thin metal will be deformed
downward around the cut, To avoid this

problem, cut halfway to the center of a
saw-table-sized piece of Y&-in.-thick
hardboard. Tape this panel insert down
to the saw table, then cut the metal.
The hardboard serves as an oversize
table insert with no space around the
blade. The result is clean, smooth cut-

ting.

Precisely fitting joints can be made in
metal tubing when one piece of tubing
abuts another at an angle. Procead by
inserting the tube to be cut into a snug
hole in a block of wood. Mark the top
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ACCESSORIES FOR MULTIPURPOSE JOBS I

o3

Accessory sanding attachment makes it
sasy to smooth irregular shapes. Flat
back section is used on outside curves.

This homemade sanding attachment has
coarse grit on one side, medium on the
other. Rlocks can be made in many shapes.

surface of the block with a circle equal
to the radius of the second piece of tub-
ing. Then make a scroll cut on this pen-
cil line. Wear safety goggles.

Sanding and filing

Scroll saw accessories include a
samicircular sanding attachment—~for
smoothing flat and curved surfaces—
plus a variety of machine files. The files
and sander are held in the V-jaw of the
lower chuck, and both operations are
performed at low speed.

You can also make sanding blocks to
suit a particular job. Start with a large,
flat sanding block for squaring comers
and smoothing the sides of stock. Make

This is typical use for one of accessory A wood block is used to hold copper tub-
machine files available for metal work. ing during the radial cutoff operation.

VERSATILE CUTTING GUIDES YOU CAN BUILD

Tubular joint Is ready for soldering. Same
method can be used for wooden dowaels.

SPACER—1/8 x 1-112 x & 117" HARDBOARD

1F4-20 TEEMUIT |2 RECQCH)

HEAD =34 x 21712 x & 112" HARDWADOD

L 142008 1027 THUMBSCREW |2 RECID.)
- = BLADE~—

34 x 2112 x 20”
HARCWOIOD

i“/ 194 x 1-1M4" LAGSCREW (2 RECID |

- TRACK—IM8 x [-14 x |-114 x [&"
AMGLE RO (2 REQD.]L

10-32 x 314 FH MACHINE SCREW
4 REQD., COLBTERSLINK]
W/ASHER SHIMS AS REGD

T x]-14" STRADDLE—
L%SEW’—"’? 34 % 212 x 612"
[4 REQID ) HARDNWIOOD

HEAL} =
W x2xiy
HARDAACOD

DETAIL AT TABLE EDGE

SiaT A HOLE,
JEv-DiA. x 1ET COUNTERBORE

e i f | EACH
; By )

d

HEAL

—
|l
HALF PATTERNS

SPACER
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Rip fence and piggyback crosscut guide
are shown with small notch in front edge
of guide for blade clearance. Nail point in

front edge keeps work from slipping.

Tighten thumbscrews to lock rip fence in
place. Measure from the biade to center-
line marked on angle-iron rail.
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your own sanding block from a piece of
wood % = 1% = 2Y% in. Insert the
wood-screw threads of a Y4 X 2-in.
hanger bolt into the end of the block.
The hanger bolts’ protruding machine-
screw threads are then gripped by the
saw's lower chuck. Apply adhesive-
backed abrasive paper (such as 3M
brand, available at hardware stores) to
both faces of the sanding block.

Ripping and crosscutting

While the scroll saw is essentially a
tool designed for freehand cutting of
irregular shapes, it can also be used for
fine ripping and crosscutting. The trick
is to use a guide.

The basic guide is the rip fence; the
crosscut guide rides piggyback on the
rip fence. As shown in the plans, con-
struction is simple. Take great care in
joining the cross members— they must
be at precise right angles.

The angle-iron guide track attaches
to tha left side of the saw table with two
screws threaded into holes bored and
tapped in the table edge. You'll note
that the table edge is not machined
square, and actually slants inward (a
result of the casting process). There-

(Please turn o page 138}

Auxiliary table is made with two %i-in.
plywood panels. Groove for pivoting bar
is shaped by a router with a maortising bit
prior to assembling panels.

Underside view of the table as it slides

into place. The eccentric cam is secured
by a carriage bolt and wingnut.
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AUXILIARY TABLE HANDLES OVERSIZED STOCK

Blade chucks are rotated 90" when rip-

ping long boards. Use a coarse, wide
blade and feed the workpiece slowly.

When cutting workpieces on saw table,
cutoffe are limited to 3Y-in. length.

Crosscut guide is shown fitting over the
rip fence, The guide should be sealed and
all contact edges waxed,

With warkpieces up on ledge of the cross-
cut guide, 23%-in. cutoffs can be made.
Scrap block at left props up work.

Artach aluminum angles for use as tracks
for the auxiliary table. The mounting
screws tap into holes bored through the

saw table edge. Install washer shims if

necessary to keep tracks parallel.

The pivot arm is adjusted for the desired
cut, then locked in place by tightening the
thumbscrews threaded into Tee-nuts in-
stalled prior to assembling the table.

Saw table is removed to install hardwood
track runners accurately. Rabbets cut in
the runners allow some play, but shoul-
ders fit snug against the track.

Start lead-in cut by sliding the table for-
ward (top). Whan the table comes to a
halt, slowly rotate workpiece (bottom).
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QUICK AND EASY CIRCLE CUTTING I PERFECT RADIAL SEGMENTS

1J

1ia7-DHA, HOLES
SPACED 1™ Q.C
(15 REQD

. N sl Bas i iar S
Smoothly rotating on the pivor point, this 38-in. plywood disc nears completion (top). Cut precise circular segments with this
Note that tape is used to prevent the scrap plywood from sagging (above, left). In the pivoting-arm jig. Keep the Y-shaped arm

final stretch, the lead-in kerf is met parfectly by the saw blade (above right). level by placing washers over the pivot.

18 x 8" RABBET FOR AUXILIARY TABLE \WITH CIRCLE-CUTTING DEVICE
SAMY TABLE BSERT

b 2 DA —el
DETAIL 1

rl- 14" SLOT

SAW TABLE

108 % 304 % 3% x 151047 TRACK RETAINER—
10-32 x 34" FH IE%EEW [4 REQID:|; jﬁ;ahrlg‘;é;ﬁm RE Apeni
o - g 1-1i. ¢ & X
EACH 30.=1"
TRACK FLUSH \WITH TABLETOP
_I'L._ |~ ECCENTRIC. CAM—
oo mack, - 0 @
g-':.ﬂ' SCREWS e IN TABLE = ::I:G":]?.UFMT WASHER,
BOTTOM MEMBER— '
(BOTTOM VIEW) DETAIL 5 DETAIL &
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PM teaches techniques
to install the two best
countertop materials.

BY ROSARIO CAPOTOSTO

FM photos: All tile photos, American Obean:
Laminate color, WilsenAn; laminate black and
white, Rosario Capotosio

10

acing a kitchen counter has got o
be really special: It must be able to
stand up to impact, heat and frequent
cleaning with strong detergents. It
must resist scratching and staining and
the finish must be stable enough for
food preparation. It's got to be afford-
able and good-looking.

Ceramic tile and plastic laminate

Thﬂ material you choose for resur-
f:

Tile Or Laminate Countertop?

Many people consider tile to be
the most luxurious material for
courntertops. With the variaty
of colors, sizes, shapas and
textures, tile's design effects
range from elegant to rustic.
Whichever style you decide on
(glazed tiles shown above are

| from American Olean), the only
skills you'll need to master are
cutting and fitting the plywood
base and gluing the tiles down
avenly in a preplanned layout.

Functional, durable countertop
materials can also be alegant
looking; high-pressure plastic
laminates prove that point. And
you can install them yourself.
Laminate is available in a wide
ramge of colors, pattarns and
finishes. Many waorkshoppers
prefer to use a portable router
for edge trimming (above), but
even if you don't own one, you
can achieve professional results
with the hand tools shown,

both meet these requirements. Both are
super-hard and come in many designs.
And they're fairly easy to install. Each
requires only a few special tools.

While you might pay about $10 per
sq. ft. to have a standard laminate
countertop made, you can do it yourself
for about $3 per sq. ft. It's harder to
generalize about costs for tile tops, but
you will save by doing it yoursalf.

POPULAR MECHANICS - FEBRUARY 983




Here's How To Do Both

1 Basic tools and materials for deing a
tile countertop are dle adhesive,

grout, notched-edge trowel, rubber-faced

grouting trowel and a sponge.

2 For straight cuts, use a tile cutter like

the one above. After the tile is scored,
press down firmly on the handle to snap
the tile along the mark.

3 To make inside cutouts or other irreg-
ular-shaped cuts, use a portable sabre

saw with a carbide-grit blade. Support

the full tile to avoid possible breakage.

4 Tile nippers are also useful for shap-
ing tiles to fit around cutouts, pipes

and fixtures. They're designed to break

off small bits without damaging tiles.

7 Apply a thin, even coat of adhesive
with a smooth trowel edge, then rake

it with trowel notches. Glue up small

areas until you can set tiles quickly.

B Use *i-in. exterior plywood for ceram-

ic dle base. Consider clearance for
under-counter appliances when setting
base height. Most units require 3414 in.

8 Press tle firmly into adhesive, start-
ing with the edge trim and working

back. Some tiles have self spacing edge

tabs. If yours don't, get plastic spacers.

Working with ceramic tile

Ceramic tile comes in such a wide
variety of shapes, sizes, colors and tex-
tures that you can create a tile counter-
top to complement any home decor.
Prices vary widely, but one of the larg-
est American tile makers estimates
material costs at between $3.30 and
$6.50 per sq. ft., depending on style.

POPULAR MECHANICS » FEBRUARY 1983

Imported tiles can run as high as $30
per sq. ft.

There are three types of tile: glazed,
unglazed and quarry tile. In manufac-
turing of glazed tile, the surface of the
tile body is first coated with color and
then with a glass-like substance that
serves to seal the porous clay. Glazed

& Make a trial layout working from the
front edge toward the counter back.

Allowing space for grout joints, make a

cut mark on tile closest to backsplash.

@ Tiles around sink openings should be

cut back a bit from the edge. The
space should be small enough to be con-
cealed by Hudee rim or sink's shelf rim.

tiles are the softest and easiest 1o cut.

In unglazed tiles the color parmeates
the tile body. The density of the clay
makes them extremely stain resistant.
Porcelain tiles are unglazed tiles that
are the least likely to stain.

Quarry tiles are more porous and,
therefore, more likely to stain. Polyure-
thane sealers are often used to protect
quarry tile, though it may not be desir-

103




able to use it on surfaces where food is
prepared. For countertop installations,
it's usually best to use a latex wall and
floor tile adhesive.

Grout is used to seal the joints
between tiles. It is available in pow-
dered form. There are cement-based
grouts and those made to be mixed
with a latex solution. Both types are
suitable for countertops, though the
latex-base grout resists mildew and
deterioration somewhat better. Grout
color can either blend or contrast with
the tile to create varied effects. Test the
grout first to be sure it won't stain the
tile surface, particularly if you're work-
ing with unglazed tiles.

Build the counter base first, using ¥4-
in. exterior plyweood. Do not substitute
particleboard. Make cutouts for sinks
and countartop ranges.

To prepare for setting tile, skim-coat
the base with tile adhesive, using the
flat edge of a trowel. Allow it to dry
thoroughly (about four hours). Make a
trial layout with the tiles. For tops with-
out cutouts for sinks or ranges, start the
layout at the center of the front edge.
When the top has a sink cutout, start at
the cutout center and work toward

12 Allow adhesive to set at least 24

hours before grouting. Use a rubber-
faced trowel or sguesgee to press grout
into joints and remove excess from tile.

either side. Then apply a thin, even coat
of adhesive over the skim coat and rake
it with the notched trowel edge. Cover
only as large an area as you can set
with tile in 20 minutes. If skin forms on
adhesive, scrape it off and spread a
fresh coat. Place tiles immediately.
Allow adhesive to set for at least 24
hours before grouting. Following mak-
er's instructions, mix the grout and
apply it vo the tiles with a sponge. Then
force it into joints with a rubber-faced

'

15 Allow grout to dry thoroughly. The

grout residuve remaining on tiles can
be cleaned off with a soft, dry cloth.
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10 Grout jeints on backsplash should
align with chose of countertop. If a

course needs to be cut to fit under hang-

ing cabinets, it shouwld be top cotirse.

tongue depressor or similar
tool to compact grout and remove

buildup at the edges. This technique is

referred to as “'striking the joints.”

13 vse

trowel. Strike the joints with a popsicle
stick or similar tool. As grout begins to
set, clean excess from the tile with a
clean sponge, rinsing the sponge fre-
quently. Work quickly—grout left on
tiles for longer than an hour is almost
impossible to remove.

Let grout set for at least 24 hours
before exposing it to water. Remove
grout haze with a soft, dry cloth. Protect
joints from mildew by saturating them
with lemon oil furniture polish. ™

11 Front edge of backsplash is trimmed
with a bullnose-edged piece. With

unglazed tiles, you can form bullnose

edges yourself with a belt sander.

14 When the grour begins to set (30 o
60 minutes), clean any excess from

the tile surface with a damp sponge.

Rinse sponge often with clean water.

16 Finished tile surface can be kept
like new with household cleaners.

SOURCES—TILE

For information, write: Tile Council of America, Box
3286, Princeton, N.J. 08540, or any of the following:

Amaerican Olean Tile Co., 1000 Cannon Ave. Lans-
dale, Pa. 19446,

Cambridge Tile, Box 15071, Cincinnati, Ohio 45215,

Monarch Tile Mifg. Inc., B34 Rickwood Rd. Box 599,
Florence, Ala. 35630.

U5 Coramic Tite Co., 1375 Raff Rd. 5W., Canton,
Ohio 44711,

COUNTERTOP HLIDEE RinA

METAL RIM
E‘_AUI K

COLNTERTOP

Ty P e —
PESFRRFFLEES R TRNTE AR

SELF-RIMMING

17 Sink with Hudee rim is most popu-
lar. Both types are installed in a bed
of caulk around the perimeter.
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Working with plastic laminate

Plastic laminate sheets are available in
a wide range of solid colors and decora-
tive pattemns and in several surface fin-
ishes, including gloss, satin and tex-
tured. For ease of cleaning, you should
avoid textured or deeply embossed pat-
terns. Dark colors are more likely to
show scratches.

There are two grades of plastic lami-
nate: standard and vertical. The stan-

e .
;Q‘% :-*\\{

m. e ]

dard grade, s in. thick, is the choice
for counter (horizontal) applications be-
cause it is more durable. Vertical grade
i5 Yz in. thick and is used for cabinet
sides, doors, furniture and wall treat-
ments.

Stock sheet sizes are as follows:
Widths are available in 24, 30, 36, 48
and 60 in. Lengths run 60, 72, 84, 96,
120 and 144 in. Actually, the laminates

come slightly larger than these stated
sizes to permit flush trimming to stan-
dard-size, core materials. The standard
depth (width) for kitchen countertops is
24 in. overall.

While plastic laminate is quite hard,
it is thin and rather brittle. Thus, it does
not have practical strength or high
impact resistance until it is bonded to a
solid core materjal. It can be bonded to
salid lumber, plywood, particleboard or

{Ploase turmn to page 143)
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1 Lamination can be done with keyhole

saw, tin gnips, plastice scriber, paint-
brush, hammer, wood block, roller, roli-
ing pin, mill file and block plane.

2 Most workshoppers prefer to use a
router with flush and bevel trimmers,

a beit sander and a sahre saw with fine-
tooth blade. Roller applies adhesive.

d} Core preparation is step No. 1. For

self-edge treatments, where the same
material is used on the edge as on the
surface, core edge is usually built up with
¥-in. stock for attractive look. Outside
comers are often rounded with a sabre
saw because square comers are painfil
to bump into and sasily damaged.

7 Cut sheets face down when using a

sabre saw or portable circular saw.
Support sheet close to the cutting line to
prevent cracking. A white pencil makes
layout marks easy to see, since the sheat
back is usually gray or brown.
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B The core edge must be perfectly

straight and at a 90° angle to the sur-
face. Use a belt sander to smooth the
curve and flatten the edge. Be careful not
to sand too much and don't rock the sand-
er side to side. A crooked, bellied edge
will weaken the bond and also makes for

a poor finished appearance.

8 When curting laminate on a table saw,

the decorative side should be face up.
A fine-tooth carbide blade is best, since
chrome-steel bilades dull quickly. Clamp-
ing a board to the fence keaps laminate
from creeping underneath it.

3 Special tools include (clockwise from

bottom left): laminate edger, laminate
trimmer, AR roller, heat gun, J-roller and
sgquaeze rallar.

-
7

6 Always cut laminate at least Y in.
larger owvarall than needed. Lay out
large pieces first, then edge bands. [If you
cut with & plastics scriber, keep the lam-
inate face up and tape a metal straight-
edge on the layout marks. Cur approxi-
mately halfway through, then bend
toward the back surface to snap off.

§ When applying laminate to counter

surfaces, always apply the edges
before applying top. Prop core up about
t% In. on work surface and dust well
Apply two coats of contact cement to the
core edge and one to the laminate back.
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the closest, safest shave you've ever had.

BY DENNIS ESKOW  science eoon

ar thought of performing surgery

on yourself? That's essentially
what more than 70 million American
men do every morning when they
shave. Most use a blade to scrape
away the upper shafts of about
12,000 hairs and the very thinnest
and uppermost layer of skin—the
stratum corneum. Roughly 20 million
men do the job with an electric shav-
er system, which mows down the
same number of hairs, but leaves the
upper skin stratum just about un-
changed.

Shaving has been around at least
since the days when Joseph's broth-
ers sold him into slavery in Eqypt.
The biblical Joseph may have singed
the hair, or scraped it off with a blade
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made of volcanic obsidian before en-
tering Pharach’s court. In the days
since Joseph, shaving technology has
evolved ever so slowly.

Only in the past two decades has
research turned the art into a science,
with the invention of coated metals
and effective electric shavers, and
with recent increases in dermatologi-

Electron micrograph of a hair shaft
{upper right, magnified 100 times)
shows hair shaft after being cut by a
Bic disposable shaver. Most of the hair
iz actually beneath the skin surface
{(see drawing). The upper part of the
hair shaft is cut by the blade and the
stratum corneum is scraped. An electric
cuts the hair to about the same length,
but doesn’t scrape stratum COMMEUm.

On Survivin
ly(C |5
have!

Follow PM's advice, and you'll get




For wet shaving with straight or
safety razor, lather beard using an
against-the-grain circular motion;
always run razor with grain of your
whiskers (far left). Cutting is easier
if you pull the skin taut (center).
Always use smooth strokes, never
choppy ones, even under your nase
as shown above (top). Sharp edge
of the blade always leads, never
drags, when making cutting strokes
{above). Same techniques apply
whether you're shaving yourself

or you're being shaved.

cal research. The 15 dermatologists,
two barber college presidents, seven
shaving company executives and oth-
ers whom Popular Mechanics inter-
viewed have revealed these hot tips:

1. Rise and shine your shoes, or do
anything else but shave when you
first get up. Schick research manager
Anthony Booth says a delay of at
least 10 minutes will give the body
liquids that accumulate around the
face overnight the time they need to
redistribute themselves.

The face is a collection point for all
kinds of bodily fluids—Dblood, sweat
and tears. In fact, there's a complex
systern of microscopic blood, oil and
sweat glands beneath every individual
hair. When you rise from sleep, your
face may be puffed up to nearly twice
its standing volume. The puffiness
keeps the blade from reaching some
hairs, while raising high some skin
bumps, thus increasing the chance
you'll cut yourself. But after you've
been on your feat a few minutes, it
should return to normal. (Barbershop
guartets seem to have grown popular
at the tumn of the century largely be-

POPULAR MECHANICS « FEERUARY 1981

A MODEST PLUG FOR ELECTRICS

Befcma starting research for this sto-
ry [ was a confirmed safety-razor
fan. But when a Norelco executive
challenged me to try an electric for a
couple of weaks, [ did. I also tried a
Remington shaver. All 15 dermatolo-
gists interviewed by FM said there is
no significant difference between elec-
tric and nonelectric shaving—you'll get
an equally close shave with both.
These days, I'm using wet shaving in
the moming, and 1 apply the electric if
my beard needs an evening touch-up.
There are two basic kinds of electric:
the rotary, produced by Norelco, and
the oscillating type made by Reming-
ton and others. The rotary works best
when you move it against the grain in
a circular motion. With the rotary Nor-
aleo (above right), each hair pokes
through a comb, is lifted up slightly
and is quickly mowed by the spinning
blade. With the Remington (below
right), you should also use circular
strokes, keeping the shaver flat against
your beard and going against the grain
s0 whiskers stick through the screen
where the oscillating cutters can shear
them.
Skeptics have declared electric shav-
ing less effective than wet shaving
largely because their faces don't feel
taut after using an electric. But a 1978
Dutch study indicaved that straight ra-
zors cut hair about 271000 inch shomer
than electrics—which is really too
small a difference to be detected by
touch.—D.E.

cause patrons sat under a hot towel
and then hot lather for long periods
early in the morning. Apparently,
they found the singing a pleasant way
to pass the time.)

2. Hunt around your face for any
potential injury points. This is espe-
cially important if you use a blade,
but dermatologists say the procedure
helps even with an electric razor. It

Technician at Christine Valmy
examines Harry Wicks' skin
(left) before applying cleansing
agent (above) for pores,

PM photos: Stephon Fay

takes a little time to locate the sites of
old cuts and nicks, but if you avoid
such spots for a few days, you'll stop
cutting yourself. You also should
scrape your face with a dry towel and
look carefully for blackheads. The pro-
cedure turms up and removes block-
ages at the base of the hair. Even if you
have dry skin, oil from the sac that
{Plsase tum to page 124}
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unit (above) and "‘"H'- -

version (top)—can be useful
or decorative. Plans forboth
are on the following pages. i




Wall-hung Victorian Shaving Mirror

his wall-hung mirror has a
ledge to hold grooming ac-
cessories. The water bowl is
optional. You may prefer not
to make the bowl cutout, but to use the
drawer for storage instead. If you want
to rest the stand on a dresser, simply
eliminate the back of the case.

Begin work by cutting the pine case
parts (A through E, see materials list
and drawing, below). Note the curved
edges on the bottom (A), top (B) and
back (C). If you decide to incorporate a
bow! into the tap, make the center cut-
out slightly smaller than the bowl diam-
eter. Use a pivot guide and a sabre saw
with a set-tooth blade to make a clean,
circular cut.

The mirror frame is composed of the
top {F), sides (G) and bottom (H). Maka

PM ecolor photos: Harry Hartman

Styling: Gabe Herrick

Technical art: Eugene Thompson

Free-standing shaving stand—design, construcion,
black and white photos: Rosario Capotosto

Wall-hung shaving mirmor—-design and construction.
Adam Peck, American Design

a cardboard template for the top by
drawing a 1-in. grid and drawing the
pattern on the grid. Cut out the tem-
plate and trace around it on wood. Cut
out tha frame members. Use a dowel-
ing jig to bore holes for the attachment
dowels. Join the frame parts with glue
and dowels.

On pine draw a 1-in. grid for a stan-
chion (K); draw it inside the grid. Cut

out the stanchion with a sabre
saw. Smooth the edges and use
the stanchion as a template for
making the second stanchion.
Use a Ye-in. rounding-over bit
in your router to round all edges
marked with an asterisk (*) on
the drawing. Don‘t round the stanchion
adges that rest against the case top.
Use a router to cut a ¥4 * Y-in. rab-

MATERIALS LIST—WALL-HUNG SHAVING MIRROR

-'I\.'II'U-"'F"-"P

Size and [use)

%4 ® Bl ¥ 1514" pine (case bottom)

= 8% % 14" pine (case topl

¥ x By % 12%%" pine (case hack)

Uy % 3% = B pine (case sides)

LR T pine (filler hiocks)

M ® 2% x 127 pine (mirror frame
topl

Ya ¥ 1% % 12 pine (miror frame
sides)

Y4 % 1% = 9" ping {mirror frame
bottom}

La ® 8% X 12" mirmor

L ® 8% ¥ 12%4" cardboard (backing)

Y ¥ 3% % B pine [sanchions)

Y ® 3%e % 147 pine (drawer front)

U ¥ 3Tha ¥ 12%" pine (drawer
back)

4]

Erme— I 0 wmuﬁm}g
-

e P

2 Y ¥ 3Te ¥ 7V pine (drawer sides)
1 T » 13 galvanized sheet stesl

{bortorm)
L -dia. ® 1% wood dowels {frame
pins)
4  Ta'-dia coramic knobs
1 3 = 6"-dia bowl (max. dimensions)
2  2'%" No. 6 rh screws (pass-through
2

-

knabs)
14" Mo. & rh screw (pass-through
knohs)

13 134" No. 8 fh sorews

- 2" Bd finishing nails
44" brads

12  Glazer points

2  Toggie bols with flat washers
.t Carpenter's glue, primer, enamel paint, wood

*As required.

EE*xscq 4 wmEo o o

F.;..I'.:H
1"

G =14 1
RABHET

SECTIONAL VIEW

[ LI27[TYPCAL)
1

_f*ﬁ_
p—
T ;
72
7
7
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EA ey

SECTIONAL VIEW G

TOP VIEW

DRAWER—BOTTOM VIEW

U
~ BACK-C
24 % 39027
MNOTCH
[BOTH
. N\, DS
E o FILLER BLOCK-E
"r;w * POUT EDGES WITH
112" ROLBNDING-CFF BIT iz
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1
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bet for the mirror in the back of the
frame.

Sand all pieces with BO- then 120-
grit abrasive, dusting and wiping with
a tack cloth. Spend time smoothing the
stanchions. Bore holes in the stanchions
for the screws (5), which hold the mir-
ror.

Fasten the stanchions to the case top
with screws (Uf). Measure accurately to
be sure the mirror can pivot between
supports. Set the mirror frame in place
on a Ya-in-high spacer while you hore
holes through those in the stanchions
into the mirror frame.

Assemble the case top and sides with
glue and Bd finishing nails, setting the
nails and filling the holes with wood
filler. Fasten the case bottom to the
sides and to the case back with screws
{U). Fasten the back to the top and sides
with 6d finishing nails, filling the
holes.

Constructing the drawer

Cut the rough shape of the drawer
front (L), the back (M), and the sides
(N). The front surface of the drawer
front follows the same curve as the case
top. Shape the drawer front with a

plane followed by sandpaper, or shape
it on a band saw and sand smooth.

Rout the top inside edges of the
drawer sides with a “%-in. rounding-
over bit. Cut a ¥ %X ¥&-in.-wide rabbet
in the bottom inside edges of the draw-
er front, back and sides for the bottom
(O).

Use tin snips to cut the drawer bot-
tom of galvanized sheet steel. Assem-
ble the drawer, using glue and 84 fin-
ishing nails. Fasten the bottom in place
with “2-in. brads. Bore a hole through
the drawer front for the knob. Sand the

{Please turn to page 130)

Free-standing Victorian Shaving Staml

he design of this charming

shaving stand was influ-

enced by turn-of-the-century

Victorian styling. Made of
4/4 vak, the piece has a clear finish to
emphasize its wood grain.

The ceramic bowl we used is 3 in.
deep and has a 13%-in. outside diame-
ter. After you select a bowl at a depart-
ment or housewares store, alter the cut-
out on the stand top (D, see materials
list below) to suit.

Begin work on the legs (J). Rip the
legs from 12/4 stock, or you can glue

(Flease turn o page 130)

MATERIALS LIST—FREE-

STANDING SHAVING STAND

EKEey No. Ske and descripdon (use)

H4e ¥ 41148 % 26%"° cak (yoke
sides)

g » BY% » 12" cak (yoko base)

he ® 3% x 18" cak (skde rails)

Has X 8% = 04" ook (minror
frama top}

e ¥ 34 x 947 oak (mirror
frame battom)

e x 1% ¥ 17%" oak (mirror
frame sides)

1 e x 20% = 24%° cak; 3 boards

doweled and ued (top)

1 g ® 18% ¥ 22747 cak; 3 boards
doweled and sdge-glusd [shelf)

Wqg x 3 % 18'"° cak (upper front
F-1, back F-2 1

g ® 2% x 18 oak (lewer from
G-1. back G-2 aprons]

Hag ® 3 = 141%" cak (upper side
aprons)

Tae ® 2 ® 14'47 oak (lower side
Aprons

2% = 2% = 334" cak (legs)

¥ * % ® 167 cak (ghue blocks,

LT

=
B

LN

front'back)

Vs ® 3 ¥ 127 cak (ghue blocks.
sides)

Ya ¥ 10%e = 12%" mirror

Yo 100 X 12%° plywood (mirror
backing)

Plastic retaining clips for mirrer

Y -dia. = 2" spiral-groove dowels
lyoke fastenars)

52 T-dia. x 1'4" spiral-groove dowels
(Fastaners)

Va-20 threaded insoert

Ve-20 = 2% hanger balts (for
threaded ingerts)

1% ® 1% -dia. oak (knobs)

2" No. 10 fh scrows

Y -dia. wood plugs

3 ® 13% dla. ceramic bow] or o

Yo 2E r me
I -

=
[+

cC=-lecn IO
=
= Dd P

Uit
Misc.: Plastic resin glue {optionall, carpenter’s glue,
wood paste filler, semigloss clear finish

[RLY

Begin tuming a leg by marking, nicking
and cutting shoulders; cut rough rounds.
Then mark gauging groowve cuts.

Make light final cuts by eye. Use a com-
pleted leg as a guide for the next leg.

Assemble legs in pairs with adjoining
aprons. Glue side aprons to one leg
assembly; use sanded dowels in other.

Set the caliper to size the groove cuts.
After first leg is grooved, use it to set cal-
iper for grooving other legs.

Cut & circle for the bow! with a scroll saw.
Pivot the work on & nail driven into a
board clamped to the table.

Hopld the mirmor yvoke and side rails with
clamps while boring pilot screw holes.
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The two electric shavers chosen to demonstrate the basic maintenance and repair
procedures are the Norelco rotary (left) end the Remington rechargeable razor.

5 Tast the main switch for a reading in
the ON position, and for no reading when
OFF. To do it, place one continuity probe
on the line terminal, the other on the sec-
ondary side of the switch.

Here’s how to perform the
basic maintenance and
repair that will keep

your shaver purring.

lectric shavers have become a pop-
ular way to shave. Wafer-thin
shaving heads, portability, dual voli-
ages and functional designs have
caused many blade shavers 1o change
over. However, though technology has
greatly advanced electric shaver state
of the art, it still has not made them
immune to wear and occasional need
for repair. Body oils, hair and preshave
talcs can wreak havoc on shaving heads
and blades. Daily after-use cleaning
plus periodic servicing will ensure
year-round, trouble-free use. The latter
can be provided by an authorized ser-
vice center or you can do it yourself.
Basically, the tools you will need are

12

6 Place both continuity probes on the
two brush contacts and use screwdnver
to rotate armature Large Ructuation of
needle indicates a defective armature.

small slotted and Phillips screwdrivers,
and a meter that reads both voltage and
continuity, Check your warranty so
you'll know if you are woiding it by
opening the razor body.

We chose a Norelco rotary head and
the Remington rechargeable razor for
our service and repair study.

Before starting any repairs, inspect
for external cracks, damaged heads, or
worn cords. Also, make sure the volt-
age selector, if applicable, is on the cor-
rect setting. Test the shaver line cord
by placing one probe of the continuity
meter on the male prong of the cord,
and the other probe on the correspond-
ing fernale end. A meter reading should
exist. Repeat this procedure with the
remaining prong. If you don't get a
reading. simply replace the cord.

Testing a Norelco rotary

Disconnect from power and check
the internal parts of the Norelco shaver

1 To test the line cord, place one probe

of the continuity meter on the male
prong, the other probe on the corre-
spanding female end; test both wires.

7 To disconnect the field assembly, loos-
en the screws holding it to the body and
pull the black, gray and red wires free
from the terminal block.

by removing its head, and the three
back cover screws. Hemove the back
cover and examine the shaver's interior
for broken parts or loose electrical con-
nections, Test the linkage to the ON-OFF
switch by sliding it back and forth.
Examine the motor brushes, which are
held in place by small springs located
on each side of the bearing block.

To test the main switch, remove the
black wire from the terminal block.
Place one end of the continuity probe on
the line terminal, and the other probe
on the secondary side of the switch.
When the switch is slid to the on posi-
tion, a reading should exist; there
should be no meter reading when the
switch is slid oFF.

Test the armature by placing both
continuity probes across the two brush
contacts. With a small screwdriver,
rotate the armature. Any full-scale nee-
dle fluctuation indicates a defective

{Please turn to page 32)
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An Electric Shaver

CUTTER SHAVER

5

2 In order to check the internal parts on
this model, you must take off the head 3 Examine the interior, checking forbro- & Test the mechanical linkage of the on-
and the three cover screws. ken parts or loose electrical connectons. off switch by sliding it back and forth.

8 Unsnap and remove the sideburn trim-
mer to get ar the gears and bushings so 9 With the trimmer out, remove the 10 Inspect the gears for broken teeth,
you can check for wear or damage, three screws in the bottom of the shaver. and the bushings for play (right hand).

SERVICING A FLAT-CUTTER SHA

ez K} et

1 Test the recharger by plugging it into 3 With a small screwdriver on the front
the wall and placing both probes of the & To get at the internal parts of this side of the shaver behind the knob, pry
voltmeter across charging terminals. model, you must remove the razor head. the outer shell from the motor housing.

POPULAR MECHANICS = EEBRUARY 1983 "3



nepur:a turn-of-the-century shaving gear is from Franklin
Toiletry, PM 283, 76 Ninth Ave., New York, MN.Y.
10011. The old-fashioned shaving mug (57.50) holds shave
goap (available for an additional $3) inoriginal, musk, herbal
and lemon-lime scents. The shaving brush ($10) combines
2%a-in.-long boar bristles with badger hairs. For preppies of
all ages, a touch of class—a brass-plated razor packed in a
redwood case ($20). Finish your shave by splashing on
after-shave from a decanter ($10), just as your barber does.
All items are at department stores and boutiques, or write to
the manufacturer for the nearest dealer.

vou can combine the speed and con-
venience of an electric shawve with
the clean “feel’” of a foam shave. This
submersible wet/dry shaver is pow-
ered by a rechargeable battery
which is claimed to deliver seven
shaves on one eight-hour charge. Mr. Whisk
features a recharger for converting 100-120 PM, 1
v. to 220-240 v. and a sideburn/moustache (07904.

Bﬂrharshup guartet, plus one, of shaving gear won't short-

en the time you spend in front of your mirror each
morning—but might make it more pleasant. Shown are a
French straight razor ($35). double-sided leather strop for
keeping an edge on it ($39), a hardwood bowl] with 2 oz. of
shave soap ($9.75), and a brush with 2%-in.-long bristles
and badger hairs for working up a lather ($16). The fifth
entry is 1% oz. of shaving soap in a push-up tuba ($4). All are
from Caswell-Massey Co. Ltd., Mail Order Div., Dept. PM,
111 Eighth Awve., New York. N.Y. 10011. Prices do not
include postage. A catalog is available for $1.

14

trimmer. It's 865 from Panasonic Co., Dept.
Panasonic Way,

is three-piece

shaving set
consists of razor,
shaving hrush with
2%-in.-long bristles
and 8-in.-tall stand
crowned with a
jade stone. The
Royal London coat
of arms is etched on
the 4-in.-tall shav-
ingmug. Boththese
products are solid
brass with 22-karat
gold plate. The set

is $50, while the [

shaving mug costs
$20. For nearest
dealer, contact Roy-
al London Ltd., PM

283, 226 Fifth
Ave., Suite 905,
New York, N.Y.
10010, ™

Secaucus, N.J.
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Mo other ultra brings you

a sensation this refreshing.
Even at 2 mg., Kool Ultra has
taste that outplays them all.

« KOOL
ULT

Warning: The Surgeon General Has Determined
That Cigarene Smoking Is Dangerous to Your Health Kings, 2 mg. "tar", 0.3 mg. ncotne; 100's, & :.-H;. “rar”
(L6 mg. nicotine av, per cigarette by FIC mathed
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Abraham Lincoln's shaving mir-
ror (above) is a classic example of
Victorian woodworking. PM’s re-
production (left) is faithful in
every elaborate detail.

Here's the step-by-step
method for making a fine
antique reproduction.

BY DAVID WARREN

en Abe Lincoln was a clean-
shaven lawyer practicing in
Springfield, Ill., people didn't bother
much about keeping track of his home
furnishings. But now that the Lincoln
home is designated as a National His-
toric Site, there is much speculation
about what really did and didn’t belong
to our 16th president.

The mirror on the bedroom wall is
one thing the experts are sure about—
it was there during the 1840s, and Lin-
coln probably used it every day.

The curators of the Lincoln National
Home Site were extremely patient and
cooperative in allowing us to examine
and photograph the Lincoln mirror to
authenticate each detail. We used some
specialized shop tools to build the
reproduction, though the original was
made entirely with hand tools. Whether
you decide to make it using the old
ways or the new, the result will ba a
piece of lasting value.

Making the fretwork

First, prepare full-scale drawings of
the fretwork pieces: the back panel, the
box support, the two small shelves and
the shelf supports. Make these draw-
ings on heavy cardboard stock or Ye-in.
hardboard so that the patterns can be

PM caolor photo: Reproduction shaving mirror, Harry
Harmman

Original mirrer. in-process photos: Matt Dobarty

Styling: Gabe Herrick

Craftsman: Ray Poaterson

Original mirmor on wiew a1 the National Park Service’s
Lincoln MNatkonal Home Sie, Springfield, 1
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transferred accurately onto the stock. MATERIALS LIST—LINCOLN MIRROR

G i Ya x 8% = 13% mahogany {box cover)
Trace the pattern for the back panel n-p No. Size and description (use) H 1 1% x 7% % 15" mahogany (mirror
1 4 % 18 ¥ 30" mahogany plywood frama)
onto a piece of mahogany plywood. {back paned) i I 8 Vdia % 1" handwood dowels
Trace patterns for the two shelf sup- g g uxgm::mabmny:ﬂ iTc } Iéﬂ:xﬁ:f;::]famm
i g %3 X mahog su Ly x Bl FmirTor
mﬁdmmWWﬂHP@“ port) i "L 1 X % % 24° bram sip (rethiour)
mahogany 4. '?.&_ 13in. ¢ 1 4 x 44 x 5%° mahogany (bou M 2 %4 (open) ® %" brass butt hinges
Lay out shelves on solid, “4-in. stock. Jupport) N 2 1 No.7mscrew
Cut out the fretwork pieces with a = - el b o I ey
{Please tum o page 120) F 1 4 ¥ B % 13" mahogany (boet bottom)  Note: All lumber given in rough dimensions.
5% T 55 21 T | 20 A Y I I 80 o T 175 S0 1 0 N
EACH 50 = LiZ” | [ R CHOSS SECTION 1
' £ [ s
| aw GEny -wansih W
! -‘il. 1 1 wonax N\ | g - :
o =T SEENE G‘]J I;D
25 - t | e
GLUED AND K ?c'
I 1 55
8] |[H
N
l' .I" '_' ;
A e
TN
|
SHELF-SLIPPORT
PATTERN
T 4
[ A
: ¢
| . 10
I J
Gf ﬂ!’ 4}" |
ﬁ#MT
.--'F\ i =
,{i. i .
]
S
ol M\
A
BOX-SUPPORT /1 |
Pt | T
[ | |
E,. | |
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' !
f
. S E o o/ 7] ‘|
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THERES NEVER

New-size Chevy S-10 Maxi-Cab. Mow there's a
new-size American-made extended-cab pickup
that's big enough to seat four people when you
order the available front bucket seats and fold-
up rear jump seats. The Chevy S-10 Maxi-Cab is
a whole lot roomier than Datsun's extended-cab
pickup. It even offers you more front leg room

than any full-size pickup. Maxi-Cab with standard
front bench seat gives you up to 40% more load
space behind the seat than Datsun. Or you can
order the front bucket seats and rear jump seats
shown below, and still enjoy more load space.
V6 power that Ford Ranger and the import
pickups don't offer. S-10 Maxi-Cab offers S-10




Available in 2- and 4-wheel driver S-10 Maxi-Cab 4X4 { shown right) with

I

LIKE IT BEFORE.

quality and cab room no other new-size truck
can beat, plus an optional 2.8 Liter V6 engine

that outmuscles any of these competitors.

Some Chevrolet trucks are equipped with engines produced by other
GM divisions, subsidiaries, or affillated companies worldwide, See
your dealer for details Let's gel it logether. . buckle up

revolutionary new Insta-Trac 4swheel-drive system, standard on all
5-10 4X4 models. The first 4X4 systemn that lets vou shift from free-
whealing 2-wheel drive to 4wheel-dnve High—and back—at any speed

)

CHEVROLET/
Em—g e oV



LINCOLN'S SHAVING MIRROR
{Continued from page 117)

scroll saw. (The original was done
either with a handheld coping saw or a
pedal-operated jigsaw.)

When all of the pieces have been cut
out, sand the edges with a fine jigsaw
rasp. If you don't have the setup for
this, you can glue a strip of 120-grit
sandpaper to an ice cream stick in order
to make a tool for hand-smoothing tight
Spots.

Draw centerlines from front to back
on the undersides of the two small
shelves. Center the shelf supports over
the lines, and glue and nail each set

POWER TOOLS SHAPE

PIECES ONCE CRAFTED BY HAND
-— ;

together with brads. Set the brad heads
and cover them with wax filler.

Storage box

Lay out the box shell on solid mahog-
any. Cut just outside the layout marks
with a band saw. Use a drum sander on
concave areas and a disc sander on con-
vex areas to sand down to the layout
lines.

Trace the pattern for the box bottom
on a piece of solid mahogany and eut it
out with a band saw. Glue and nail the
bottom to the shell. When the glue has
dried, sand the edges of the bottom
flush with the face of the shell, using
disc and drum sanders.

Next, lay out and cut the box cover
from solid, '4-in. mahogany. Allow fora
saw kerf at the back of the box where
you will cut a strip to serve as the sta-
tionary mount for the hinges. Cut the
1%-in. strip from the cover and mount
it on the shell with brads and glue.
Mount the lid with hinges.

The mirror frame
Make a full-size drawing of one seg-
ment of the mirror frame and transfer it
four times to a piece of solid mahogany
measuring 1% ® 794 % 1B in. Cut out
each segment of the frame with a band
saw, staying just outside the layout
lines. Again, use a combination of disc
{FPlease tum to page 122)

] =

[, & l',.-.c

Trace the back panel, shelves and shelf
supports from full-scale drawings and
use a scroll saw to make the fine cuts.

U'se a fine jigsaw rasp to smooth the fret-
work edges. For tight spots, use sandpa-
per glued to an fce cream stick.

Make the mirror frame in four sections.
Bore sach section twice at either end for
dowal pins. Center holes & in. from back
face of frame and % in. from center.

i ] 3 4
Glue in 1-in. dowel pins and press frame

parts tegether. Secure assembly in a belt
clamp 24 hours, allowing glue to set.

You can chuck a router bit into a lathe or
haorizontal drill press to shape the outside
edge. Clamp a fence to the table to set
cutting depth and adjust the table haight.
Carve, slowly rotating the frame.
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To work with a pin router, prepare a fig
and nail it to the frame through six even-
Iy spaced, counterbored pilot holes.

Use a 3-in. drum sander to smooth the
outside and inside faces of the box shall.

Sand the edges of the frame on a disc
sander to smooth joints and even frame
width. Sand inside of frame with drum.

With the frame attached to the jig. flip the
piece over and set the groove over the pin
in the table. The router bit should be cen-
tered over the pin. Rotate the work, guid-
ing it carefully with the pin in the groove
to shape the frame face.
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SHOPGRAFI.

BENCHTOP TOOLS

BenchMark Tool Comparny
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£1882 BanchMark Tool Company USA

hardware stores and home centers.
nearest Shopcraft dealer.
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LINCOLN'S SHAVING MIRROR

{Continued from page 120}

and drum sanding to bring the edges
down to the layout lines. Form an oval
with the pieces and make sure the ends
meet perfectly.

Spot centers for two dowel holes in
both ends of each piece. Bore the holes
and cut eight 1-in. dowels. Glue them
into place, assemble the frame parts
and clamp overnight.

You can make a marking gauge to
assure uniform molding width using an
ice cream stick, dowel and pencil.

Bore a Ya-in.-dia. hole in the ice

cream stick and force-fit a 1-in.-long
doweal. Measure from the edge of the

The lid of the storage box is mounted
with brass hinges. It is cut to overhang
the box front, following its contours.

dowel and make a mark on the stick
equal to the desired frame face width,
Bore another hole in the stick at the
mark, just large enough for a pencil
point. Position the marking gauge with
the dowel against the inside edge of the
frame. Run the dowel around the inside
edge of the frame to scribe a mark for
the outer edge. Sand the frame down to
the mark with a disc sander.

We used a pin router to shape the
frame molding. This requires prepara-
tion of a jig. Use the outer edge of the
frame to trace an oval on a piece of
scrap stock measuring approximately 1
X 10 x 11 in. Cut the oval out with a
band saw, being careful to stay just out-
side the line. Use a disc sander to sand
down to the line and smooth the jig
edges uniformly.

Measure the width of the frame face
and determine its exact centerpoint. Set
up a portable router with a straight face
bit Y4z in. larger than the diameter of
the guide pin, and a fence.

Guiding the fence on the outer edge
of the jig, make a plunge cut in the back
of the oval and cut a groove all around,
equidistant from the edge. Bore and
counterbore six evenly spaced pilot
holes for nails in the back of the jig. Nail
jig to the back of the mirror frame.

Cuts for shaping the frame were
made with core box, rounding-over and
cove bits. The series of cuts required
were made with bits chucked into a
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lathe (for edge-shaping) and the pin
router (for face-shaping).

Although they speed up the shaping
process, expensive, sophisticated tools
are not necessary for the mirror repro-
duction. The original frame was shaped
by hand, probably with a device called
a scratch stock (see 8 Homemade Tools
You Can Make For Practically Nothing,
page 202, Apr. "76).

Finishing

After shaping the frame, sand it,
once with 120-grit paper and again
with 220-grit. Use a tack cloth to
remove dust,

Make a mixture of one part lye to four
parts water. Wear rubber gloves, gog-
gles and a respirator for protection.

Test the solution on a piece of scrap
mahogany to determine how long it
takes to produce the desired rich color.
If the duration is shorter than 15
minutes, dilute the solution with water
to give yourself enough time to work.

Apply the solution sparingly to all
wooden mirror parts with a brush or
cloth. Repeat applications if necessary.
To stop the darkening process, wipe off
the treated surfaces with warm water.

Final assembly

After final sanding, glue and nail the
box support to the underside of the box,
then measure and mark the locations of
the two shelves on the back panel.
Mark positions for the brads for attach-
ing the shelves on the face of the back
panel. Bore pilot holes and glue and
nail the shelves into place.

Lay out the position for the storage
box on the face of the back panel and
spot the locations of brads for attaching
it.

Bore pilot holes for two 1-in., No. 7
screws through the rear of the back
panel and into the ends of the box front.
Apply screws through the back panel.

Position the frame on the back panel
and clamp it. Drill pilot holes for nails
through the rear of the back panel and
into the frame. Apply glue to the back
of the frame and nail it in position,
using the pilot holes as location
guides.

Cut a piece of Ye-in.-thick Styrofoam
to fit inside the mirror frame. Place it in
the frame and lay the mirror on top.

Heat a flat brass strip with a propane
torch and bend it to serve as a retaining
ring for the glass. The ring will sit in
the frame on an angle, so the ends that
meet to form the seam must be angle-
cut. Bore small, evenly spaced holes in
the ring and attach it to the frame with
brass brads.

When assembly is complete, apply
two coats of orange shellac. When the
second coat is dry, rub lightly with 4/0
steel wool. Tack off and apply a final
coat of shellac. ™
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7 TIPS FOR A CLOSE SHAVE
Continued from 107)

protects the hair root beneath your stra-
tum corneum tends to rise toward the
surface overnight. If the oil dries, it
forms a wax-like plug at the skin surface,

Thase plugs often turn into black-
heads—merely unsightly in a teenager
but absolute murder to a shaver. To
remove a blackhead, all you need do
most of the time is scrape with the tow-
el

When Popular Mechanics Home and
Shop Editor Harry Wicks received a
facial at New York's exclusive Christine
Valmy salon, a skin expert spent 10
minutes hunting for bumps and shaving
scars. With a rotating brush, she gently
ground away facial wax. Unfortunately,
some facial bumps won't come loose
without the help of a blackhead remov-
er. The devices are pancil-thin, silver-
colored tubes with a sharp poking point
concealed inside. Press the open end of
the tube against the blackhead, and the
tiny poker will gemtly dig out the
Wax.

3. Get into hot water—it's the vary
essence of surviving a really close
shave. If you use a razor, hot tap water
should be run over the blade, your fin-
gers and your face. Even with an alec-
tric, heat will bring the cutting edge
close to the skin with a minimum of
destruction. (But dry vigorously before
putting an electric shaver to your
face.)

Shower before shaving

If you shower in the morning, do it
before you shave. That will give you
extra time on your feet and will warm
up the pores on your face.

Facial hair is longer beneath the sur-
face of the skin than it is above the sur-
face. When you apply heat to the skin,
the pores open, letting your razor—
mechanical or electric—lift the hair
partially from its socket. More of the
hair shaft is cut and you get a closer
shave. Even better, the heat makes the
upward movement of the hair shaft
smooth, preventing bleeding.

“If you're shaving yourself, I think
the old-fashioned way of applying hard
soap with a hot, wet brush is best for
your skin,” says Matthew Raguso, co-
founder of the Atlas Barber College in
New York. He and his pariner. Leo
Galletta, say the hot-towel method bar-
bers use to prepare the face will make it
almost impossible to cut yourself while
getting the closest shave possible.

4. Use the best soap for your skin.
That might involve using a special soap
for washing before you apply the shav-
ing lather. You can say your skin is oily
if you frequently have blackheads. To
treat such skin, lather your face with
potash soap or green soap before apply-
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ing shaving lather or using an electric.
Don't let the soap remain on your face
long. It leaches oil from your skin and
prolonged application could cause
roughness and make it too easy to cut
yoursalf.

If your skin is dry (you frequently get
whiteheads, also called milia or "facial
dandruff”), wash before shaving with
super-lanolin or super-fatted soap to
soften the skin. (These soaps don't
work with very hard water.)

For normal skin, all the dermatolo-
gists recommend pure soap, castile
soap, or transparent soap. If you feel
your skin is so rough or tender as to
require medicated soap, see a derma-
tologist. Several skin diseases will go
away simply by letting the face alone
for a few days. Others may never go
away, in which case the dermatologist
may recommend you grow a beard.

Men of Mediterranean descent, as
well as blacks, are subject to a shaving
aillment known as pseudofolliculitis. In
this disease the hairs become curved,
turning back toward the skin. The end
of each hair shaft pokes into a pore,
which then shuts around the hair. Shav-
ing causes a pulling and tearing at tis-
sue beneath the skin's surface and the
face can become extremely irritated.
Several specialized electric razors are
on the market, but most victims opt for
growing a full beard or removing the
hair with a depilatory, a cream or pow-
der similar to the type that's very pop-
ular for removing hair from women's
legs. (All the dermatologists we inter-
viewed said depilatories are harmless
to facial skin. Why don’t more men use
them? Most dermatologists think it's a
guestion of macho: Who wants to put
the same stuff on your beard that goes
on a woman's legs? Others say there is
a mild irritation of the skin. Then there
are the sulfur depilatories which are
used to break down the hair's keratin
protein. Their gunpowder scent is hard
to mask.)

Leave it on long

5. Leave shaving cream on for a long
time. The experts say 15 minutes
couldn’t hurt. The longer the soap stays
on your face, the softer the hair
becomes. For this story, I tried shaving
with the cream on my face for 30 sec-
onds, two minutes and five minutes.
Two minutes was about as long as [
could go without feeling ridiculous. As
it turns out, that's the ideal time for
most shavers, according to industry
research. | cut myself shaving at least
once a week before doing this article,
but when 1 followed the shaving cream
tip, I didn't cut myself once in a month
of shaves. Shaving cream should be
applied with warm fingertips moving in
a circular path against the grain of the
hair. If you still cut yourself after trying
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To shave or not
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AMERICAN & METRIC
62-PIECE
HEAVY DUTY
INDUSTRIAL TOOL CHEST

$28

Bafare Midnight Fabruary 27

Viking ind. will sand fo eoch reader al this publication,
who meads and responds fo this program belore mid-
night February 27. o aZ-plece American and Mefric
Hegvy Duty industrial tocl set and metal storoge ches
confgining all he bosic ond special lools necassary o
service and repair domedtic and loreégn inucks, rac-
1ois, owlos, ond all heavy industrial machinery. Con-
sists of; 7 American 38 inch drive sockets. (3187), (7116,
(02", (946°7], [5087), (191987, (3147} ¥ Amarican 174 inch
drive sockel. (3187 (7227, (147), 327, (514",
(190327, (38, (794", (2L @ Malrie X8 inch drive
sochats WM‘I. (I0RAMY,  [1AMEME,  (V2MAML (130N,
[1ABARAL, (&AM, (1T0ABAL, [T9RAM]. R Matric 41d inch drive
sochets [4.5MM]), (ShEM), [SMM], [TMM), (BRM], (78],
(10MM]L ['I‘IMM'I. [12MM). A 38 inch Nine tooih roichet
with quick redecse drive combinglion-lorward ond
reversible, a 14 inch x 38 inch aodapler, o 38 inch
drive extension bar 3 inch. A 38 inch spark plug sociked
with oil resislan! Inser and speed insioliation ond
removal. An 18piece indusirial sleal ignition wranch
sel, complate set of spark plug gop sefing gauges for
any type of spark plug. One "iiddrive” heavy
scrowdiiver, (1] One lorge el of fesler gouges.
industrial “Phillips” heavy duty and “'regular
screnwdriver, All lcols are diop lorged alloy sieal lor
duralble heovy duly rapair work, and will ba accom-
panied with a LIFETIME guorantes that It must

100% o it will be reploced ee. Add 57 handling and
crating lor eoch Tool Chest requested, Viking Ind. pays
all shipping. Should you wish 1o refum your fools, you
may do §o lor a full refund. Any letter postimorked (oler
than February 27 will be raturnad. LIMIT: 5 [&) sals per

address, no exceplions. Send all requests. with
your nome and oddress 1o: Tool Dept. #4 P\'E'kuﬂ;?
ind',, 4314 Sonta Monica Blvd., Loa

or for lostest service from any port of l-cnucrfh. call
collect before midnight 7 days a weak.
CALL COLLECT (213) 462-1914

(Ask exchange operator for)
TOOL DEPT. #104CW
Before midnight, 7 days o week
Have credit card ready

Now. Save
money on
instant
support for
your legs!

These fashion-right hosa can put
bounca in your step, as thay put
monay in your pocket.

Stock up now. We deal direct In huge quan-
titles, and pass savings to you! Top quality
support hose, o gently support and massage
Iegs with every slep. Helps you feel great all
thru your buslast days. Cushy comfont kait,

GUARANTEED 5 years| Thass hose are 80 good, wa'll
replace them with & brand reew pairany Uime you Hee in
tha neal & years, Chaerful refund ol nal purchass
perlcd within 30 days. Just relurn with sales slip
FOR MEN AND WOMEN. ITEM 6402608

Fits shoe sizes 613, Colors: Black, Mawy, or Brown

Aeg, s3.85 pr. NOW buy 4 pr., get 2 pr. FREE!

that' 5.40
for & par, less than *2 >0 .

'ﬁEEMq—__&EEﬁﬁr'_ ez
| 210 Hanse Ave., Freeport, WY, 11520-0800 |
Piaase ush Hem 5407606

| =1 g e 5208 Mdse Cost ]
| O 6 pe tur §15.40 (Save 57.70) N.¥. Residants
|unm1.m|-:t.nrn Acd Saies Tax

I 12 pr. bor SZT.00 (Bawe S10.7H)  pPoss & Handling__ 5250 |
Iuﬂi._ = Total

| O PREPARL | enclese check o money onder for Total amount |
OG0B | anciose §5 degosa

| CHARGE T0: L Visa [ MastorCar |
| e Exp. |
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Now Popular Science Book Club gives you the best

Talke any

as your welcome to
Popular Sclence Book Club

You simply agresa 10 :g ust two mare books of your choice within
a year from the hu man selections offered each year,

Now you can do it yourself and do it right in every area of home repalr and improve-
ment. The acclaimed Popular Science Skill Books make it easy—even for
start and finish all kinds of like a pro. Just look it up and get the illustrated
answers you need. Everything from repair procedures to tips on buying
materials to planning, building, and ins your own brand new projects,

Get the specific homeowner's how-to you need! |
That's what Popular Science Book Club is all about. As a member, you have the

ml::igulnﬁn;hndndlulhﬂm‘hud-h-ﬁndmhuhpﬁ-

country—along with many original custom-written Popular Science Books, commis-
sioned specially for the Club and offered exclusively to the membership at discount.
Yes, as a member of PSBC you can save up to 50% and sometimes more on many special

offered each year. . . books on: repair and improvement, house building,
mm.mmh, masonry, woodworking, workshops, furnitare building,
appliance repair, cars and car repair, electronics, machines, technology, insulation,
energy savers, and much more,

Each hardbound Skill Book is in handy 64" x 94" format!

i

As a member of Popular Science Book Club, you get
—_first choice of the best new money-saving
books from do-it-yourself publishers
; across the country!

Mail attached card today!
If card is missing, use coupon or write to:

Here are some lypical PSBC salections

all offered ai special Club members’ prices! [0 Popular Science Book Club
P.O. Box 2006, Latham, N.Y. 12111




deal in do-it-yourself home repair and improvement!

for $700

Each hardbound Skill Book Vafu
sublished at $8.95 each. e

How Your Club Works
?ﬁmpthﬁdﬁrhﬂhﬂﬂéﬂpﬂxﬂdﬂmﬁkﬂlmmmhmfwjm
1 us delivery and handling mail the attached card or use the handy
mpjsninnm—ywhohiﬂllihmtﬂlhtm]&

[hen, about every four weeks (15 times a year), you'll receive a Club Member's bulletin
lescribing the coming main selection and alternate books also available. In addition,
thﬂnuarmmmmmdmﬂnpmmﬂmdmmw-
icts of special interest to the mem glﬂhn\plu!lt want the
mhﬁuﬂmmdnnmhhg.ltﬂhmt If you don't want the main
ielection, or want alternate books, or no books, simply indicate your wishes on the
handy form that comes with the bulletin and return it to us by the date shown. You
will always have at least 10 days in which to do this, but in the unlikely event that you
don't, and you receive an unwanted selection, you may return It at our expense.

A fter your joining shipment, your only obligation is to buy just two more
egular or alternates at regular Club prices in the next year. After that,
nembership may be cancelled at any time, by either you or the Club.

“lub books are com in way to the publishers’ edi-
hmrﬂjmuymmw? WWMMd
‘ered each year in the Club. To become eligible for these bargains, mail the card today!

“ach book features hundreds of show-how illustrations!

[Caibin.: Madern
Vacation Home

4425, How te Bulld Your
Garags & Carpert

[PEEENENEE curamaL TODAY!
B Take any £ books hr$100

as your welcome to Popular Science Book Club

Please accept my membership in Popular Science Book Club, as
described in the ad, and send me my four Skill Books (listed by
number in the bomsbeluw} Bill me Iatur for just $1.00 plus delivery
and handling. As a Club mamber, | may buy as many Club books
as | want at low member prices and | agree to buy just two more
books within a year. (A modest charge for delivery and handling is
added to all Club shipments.) psEIaM

I | | | | | 1

Mamea
Address
City —

State Zip

Oetfar walkd cnly bor i mambers i U5 A and Canada
Prices in Canada will reflect laiest exchange rate.

“Look throwgh the Populor Seienee Skill Books when
you need help with specific fosks, these patient
teachers who don ¥ mind how many times vou go back
over the page can be almost as recarding as a friend
in the business. ™ House and Garden




FREE-STANDING
(Continued from page 110}

up three 4/4 * 10 x 36-in. boards.

Draw a full-size leg pattern, includ-
ing the parting-tool, depth-gauging cut
outlines. Mark the tuming blanks to
indicate the square shoulder sections.
Mount the blank on the lathe and use a
skew chisel on edge to nick the shoul-
ders. Use the spear-point chisel to start
the shoulder cut; alternate with a gouge
to rough-round toward the shoulders.

For consistency, mark the gauge
groove cuts on a length of straight stick
and transfer the marks to each leg. Use
the parting chisel and caliper to cut the
grooves. When the first piece has been
grooved, use it as 8 model to set the
calipers for grooving the other three
blanks. Guided by the sizing grooves,
use the spear-point and skew chisels to
shape the cylinders.

To shape the long tapered section,
clamp the skew to a block of wood and
ride the assembly against the tool rest.
Angle the tool rest and the front edge of
the chisel so both are parallel to the
required taper. Cut a groove in the
holding block to seat the chisel. Finish-
sand the legs progressively with BOD-,
100-, 120-, 180- and 220-grit abrasive
paper.

Edge-joining boards

Make the slabs for the tabletop (D)
end the shelf (E) by edge-joining three
boards for each slab using glue and %&-
in. dowels. Use a doweling jig carefully
to bore the holes with accuracy.

If you plan to use the stand for its
original purpose, or as a planter,
assemble the top slab with plastic resin
glue. {Assemble all other joints with
faster-setting carpentar’s glue.)

Close the joints with four bar clamps.
However, don't tighten them fully until
you've clamped four wax paper-lined
cross supports with C-clamps to ensure

a true flat plane. Notch the shelf slab at
the comers.

Make the cutout for the bowl with a
sabre saw or scroll saw. An accessory
pivot guide for the sabre saw will do a
good job, provided you use a set-tooth
blade. If you use a scroll saw, drive a
pivot nail into a scrap board. Bore a hole
in the work centered on the cutout so
the work will slip-fit over the nail. Posi-
tion the pivot at the radius dimension of
the cutout and in alignment with the
front edge of the blade; clamp the scrap
board to the saw table. Bore a blade
entry hole and insert the blade.

WALL-HUNG SHAVING MIRROR

{Continued from page 110}

drawer parts with BO- and 120-grit
abrasive, dusting and wiping between
sanding.

Completing the job

Prime all parts with a pigmented
shellac such as Enamelac or Bin. After
sanding with 220-grit abrasive and
dusting, apply paint.

Cut the mirmor to shape, or have a

glazier cut it from a pattern. Position
the mirror, back it with cardboard (J)
and secure the assembly with glazier's
points (X). Fasten the mirror frame and
ceramic knobs in place.

Bore holes through the case back
behind the drawer. Mount the unit on
the wall with toggle bolts (Y) and large
flat washers, or other suitable fasten-

9%
g W

hat you're

If you're looking for ideas to save time and mon eanj
doing — send away for FM's catalog i ﬁs
We have plans for shop tools, boats, s otises, campers, Scuba tow, ACV, log

splitter, air compressor. Smart ideas in furniture! Also dollhouses! Projects the
whole family can enjoy.

And best of all — we offer a spedal and unique service — photocopies of past FM
articles. What's more, we tell you the year the.projects were published. It may be as
early as a 1802 glider to a most recent 1981 solar garden shed. You'll have fun just
browsing through the approximately 900 different plans and projects. You'll find our
GREAT WORKSHOF series listed. Also our SHOP MINI-COURSES., Timely energy-
saving ideas! You'll see it all in our new POPULAR MECHANICS PLANS AND

IDEAS CATALOG. Price $1.00

SEND FOR YOUR CATALOG TODAY!

Send Your Name and Address with Check or Money Order to Popular Mechanics,
Box 1014, Radio City Station, New York, N.Y. 10101
Popular Mechanics is & publication of Hearst Magazsines. a Drision of THE HEARST CORPORATION
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Shaping the aprons

Cut the aprons (F-1 and F-2) to size.
Bore their dowel holes and bore match-
ing holes in the legs. Cut apron curves
on a band saw; sand, then round the
lower outside corners with a ¥&-in.-radi-
us corner rounding-over bit in a rout-
BT,
Join a pair of legs to the front aprons
and a pair of legs to the back aprons;
allow the glue to set overnight. Tempo-
rarily use eight smooth dowels sanded
s0 they slip-fit the holes in one set of

legs. Apply glue to one end of the side |
aprons and the mating surfaces of the |

remaining set of legs., and assemble

with grooved dowels. Position the pair |

of legs with the removable dowels (and
without glue) to the free ends of the
side aprons. Apply clamps. When the
glue has set, remove the free leg unit
and discard the dowels.

Mark the top for gluing and for screw
holes. Bore the screw pilot holes into the
top. Clamp the yoke assembly to the top
and use a portable drill to continue bor-
ing holes into the edges of the yoke
assembly. Then glue the top to the legs
and plug the holes. On a drill press bore
holes in the yoke for the knob hanger
balts (R).

Glue up the rectangle for the mirror
frame (C) and cut it to shape. Before
rabbeting the recess for the mirror and

rounding the front, bore holes for the
threaded inserts (Q). Use a */4a-in. drill
bit. Then use a “%-12 tap to match the
outer insert threads to cut threads in the
wood so it won't split.

Applying the finish

Apply natural paste wood filler to the
open-grained cak following the manu-
facturer’'s instructions on the label. This
is followed by two coats of Deft Semi-
Gloss Clear Finish. ™

&

Threaded inserts lock the mirror in an
adjusted position. A tap with matching
threads cuts threads into the wood.

Mow tie the shelf into place with
twine and glue the second pair of legs

into place with regular dowels. Next, |

glue and clamp the shelf in place. Later,
glue in the glue blocks (K, L).

Shaping the mirror yoke

Edge-join the mirror yoke sides (A1)
and base (AZ) to form a U shape; rein-
force the joints with dowels. Cut the flat
surfaces that adjoin the mirror frame
and the lower straight cuts on a table
saw; then cut contours on a band saw.

Smooth the outside curves with a disc
sander, the inside curves with a drum
sander. Use a router with a rounding-
over bit to shape the corners; note that
the rounds are stopped in the area oppo-
site the knobs. Cut the side rails (B) and
clamp them to the yoke. Bore screw
pilot holes, counterbore for wood plugs
(U) and bore for the screw shank. Tem-
porarily join the rails to the yoke with
screws; then position the assemnbly onto
the unattached top.

POPULAR MECHANMICS = FEBRUARY | %83

PUBLIC NOTICE!
Finder's Fee Paid For
Liguidation Inventories!

MUST LIQUIDATE

AT HUGE SAVINGS TO BUYERS!
Wood, Plastic, Metal Cutting

14" BAND SAW

W g suthosired liquidaton of consumes
pradscs that misst b guickly wold ot dres
Hle geece FedUCTOnG for Peasons such a5
Dverprodiustisen Lest yoor's models Eco
Aumic recwasion Planl clagsngs. Barkiu
oy or othar finencial probisma . Order can
cellatmsny Out-of pesson produchs, wic

I1F o knorw of any company wilh surpluy
o ineses that must be gailckly liquedaind
for cash phons 4 Tall Fraa 1 200 2R
(O Cinly producia i pocfes | apsating
eondiin will ha cofmmidessd. Wo' B gy you
a hindsir' s fes hased on & percentiage o the
et walue of ihe sales contract (U
amles reps of mbgr. mnehgeble b fee |

Includes 1/2 ﬁp. motor and stand!'

Perfect for the home handyman or on-the-job
use. A big, sturdy model at a liquidation price!

Here's a dependable, hard-working band saw with plenty of
powyer for much of your general purposs stradght sasweng . . . and
far cutting intricate curved shapas. |t cuts through wood, plas-
tic, otc., up to 27 high and 13" wade. And it can power s way
through many soft metals, too. Tha dependabli 1/2 hp. sealad
bgaring motor can handie most of your home workshop jobs!

@ 147 5 147 haawy cast ion veork takle Hits 45 10 the regh sl
T bo thim ey Tod aeccurats Bavel ool

® Largo, calshratad scabo Tos tiktsng table 10 desived angle

® Workiabés has 347 5 34" grogree Toe using msites gasgs
{Meter gaage not incheded |

& Rlace guids Bracket ramss of lawnfs 1o accomemirelacs thsek
peds of matenal o be ol

& Heswy cast iren rame with steed bass for solid support

# Shack -pepunted rulrber feel keep vibraton to o minimam

& Adjustable motor mount for sasier belt adpsiment or re
placrnsent

#® ¥hen| guards made of heayvy-gawps foomaed gtasl for gabaly
anad dhurabelity

& Ty separabe sprog -loaded O O swatehds, Aushsmoien
wel 1 gveld accadamial stasts OF STOPS

& Uppar wheal siiding beachet B adjestable to sccommodate

vanous widths of blades
Compare At

SPECIFICATIONS
Catting Angles d4hL 45 R 5699 00
Tahin ?llllug 10 L 45 R [ |
Tahia Sie 147 a 14 - r
Bisdn Speed Aenge  3000Rpm OuUT THEY GO AT DNLY:
Blade Saa 04" = DFE" n
BF & teath per anch)
Baeas 1.2 hp.. 7750 rpm
oo
Cresvall Harght B
Huighs (oo 1o akis) 437
Bisde to Frasme 14"
Easy 2 justmseni for Floor Spece 18~ & F05"
praper bl penssan Geais Wesght 194 s
Price subct to chenga alter B0 divs
Eirtlas wefiin § it g poreginad 46 wlata
— — — — — | e . s
rl;.ﬂ.M.B. Co Liquidato Dept. 69141008

| BRSO Wayzata Boubovard. Minnaapoha. Mnn 55426

Send____ 14" Bend Savwsl &l 38 B0 each 1 will pay sheppeng chargs
10 diie upnn delrveny . (ABow d 5wk delivery. Add 23 wesls estra

“TF o i by check Somy, no G0 D ardees. |
T | My check o money orderencinsed |Menn regatonis sdd 5% sk ths |
1 Credit card Customars Can ordes by A S SE oA s = R
phone, 34 hours & dey, 7 days a woek o -:.:III‘ ln-.k Bl pgiar g ViGaA #um Eapr u.F Daners Clut
ot D i —————— ApirEN. —
v Toll-Free:1-800-328-0609 el
4 t B bussy signal ar i a0 snseer, call | M
s el
"= Toll-Free: 1-800-328-5727 ey =
I Mennescta, call. 1.§00-T42 - 5685 Cit
City =
-1 — zpe —
Phnne . —_— —
Sigred
Ruenl Rt Customss IF tnack carmesm do not sarmslly delives 1o your
l hoame, incopde B N0 wiih This ordes siatng torem asldrai of the et
§ wiorn, Ermed. of Eruck arovingd we can sha io
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NEW!
247 IN.

3-SPEED
BAND SAW

FHEE THI!L!

Mow, & pro-size, band saw priced for the home shop! Big
24%-in. throat easily handles large scrollwork, complex

cirves, 4 1 B sheets. 9-in. vertical cul miakes it easy 0 resaw

valuable hardwoods, Ball bearing construction, All-steel

welded frame eliminaes deflection. Includes motor, stand , fip

fence, scroll table. full muructions. Send for complete facts

inday! Easy Terms!

Call Toll-Free 1(800) B24-78E8 Oper. 642

For Corliferrmics Cold Po%0) R52-FIFF Oper. 6462,

WOODMASTER TOOLS DEPT. SP7,

2849 TERRACE, KANSAS CITY, MO 64108

STEARMAN PT-17

A riding Toy Airplane, pedal operaled, stick
control, plywood construction, minimum
welding, easy to follow completely detailed

drawings

HGW AVAILABLE:
Stearman PT-17 - Fokker D-7 -
Sopwith Camel - Plans, $10.50 Ea.
SMALL FRY

TOY AIRCRAFT COMPANY
708 So, State St.-Ukiah, CA 95482

REPAIR AN ELECTRIC SHAVER
{Continued from page 112}

armature. If all of the above check okay,
the problem is probably in the field
assembly. Remove it by loosening the
two diagonal screws securing it to the
body. Carefully pull the black, gray and
red wires from the terminal block and
lift out the assembly. At this point,
check the gears and bushings for wear.
Unsnap the sideburn trimmer and

e "

Gas to Electric —
Conversion Kit

GAS LAMP BURNS 572 TD 5120 OF GAS PER

YEAR. (FUR CONVERSION KIT OPERATES

OM "o THE COST OF GAS. Easy in
wngtail 3-buib fortyre dupscates the

I Awadalis in 12 wol or 1195 vol.

FOR MORE INFO WRITE:

Gaslight Conversions, Inc.
1009 CHARLES AVE. 5T.. PALIL, MN 55104

MADE

SIMPLE MA'I'I Yocther

Mew Short Cut Math Skills in Only Weaks
=10 minutes & day ... for Higher Pay Jobs.

“BONUS! parkat]
BONUS. Pocket
“"Maih-Wizard”

Gel tha Right Answers in &
Flagh Without Papar or Pancil'
Instanl answers converl
fractions inle decimals,
percentages and reversa
Plus othed lough muh pro-
ema aodved in a jilhy!

and illustrated. Laarn theory
and practice from “scratch’,

“brush-up’, of relerence,
Summary makes review
wasy. Track your progress.
Calch errors instanily. Pass

One wvoluma contains all
subjacts—arithmetic, alge-

bra, geomalry, ingonametry
through calculus. Tackle

any math lam even il civil service and job tests. A
you nevar lLinished high musi for all office, sales, in-
school. Basic and advanced  dustrial jobs, home finances

math taught! in lerms ol Send 38095 plus 95¢ for
everyday expenence. Clear- shipping. 30 day Monay
ly presented step-Dy-step Back Guaranied.

VALCO-Dept. 888 Box 2012, Mew Rochelle, M.Y. 10802
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& Remove motor cover for inspection.

remove the three screws in the bottom
of the shaver. Examine all the gear
teeth and look for play in the bushings.
Replace any worn or defective parts,
and clean the shaver of all hair and
dust. Then, lightly lubricate the gears
with an all-purpose grease and reas-
semble and test the shaver.

Servicing the Remington

The Remington shaver is a little eas-
ier to test, but it is necessary to have a
voltmeter handy, First test the charger
by plugging it into the wall, and placing

7 Remove the battery and test it with
the voltmeter probes across its terminals.

8 Test motor for continuity by placing
probes across the two motor leads.

both probes of the volimeter across the
charging terminals (female sockets).
The voltage reading should correspond
to the nameplate rating on the charger;
if not, replace it. Remove the head
assembly, and place a small, flat-blade
screwdriver between the owter shell
and the motor housing. Make sure the
screwdriver is on the front side of the
shaver, behind the knob. Carefully pry
the outer shell away, while pushing the
motor assembly down. Next, remove
the plate and motor cover. Inspect all
electrical connections.

Remove the battery and place the
voltmeter probes across its terminals. A
reading of approximately three volis
should exist. If not, or if the shaver runs
slow, replace the battery.

Test the motor for continuity by plac-
ing the two voltmeter probes across the
two motor leads. Make sure the selec-
tion switch is turned to the ON WITHOUT
CORD position. A defective motor won't
register a reading, and the entire hous-
ing would have to be replaced. If the
battery, motor and all electrical connec-
tions check out ckay, and the shaver
still does not work, then the problem is
in the main switch. If the switch is faul-
ty. the entire motor assembly must be
replaced. Finally, clean the entire shav-
er and reassamble.

A good source for factory-authorized
parts and service on electric shavers, as
well as other small appliances, is Bou-
levard Brunswick Appliance Service
Inc., Rte. 18 and Milltown Rd., East
Brunswick, N.J. 0B816. When writing
or calling for parts or service, give the
brand name, model and serial number
for each product.—Ed Franzese
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THE FIVE FRIENDLIEST COMPUTERS

Continied from a87)
for children generate video displays
that are works of art.

The TI computer also provides a
unique feature: In many areas of the
country, Tl runs a computer school
which it calls a club. For more informa-
tion on the computer course, phone 1-
B00-858-4080.

Atari 400

The Atari 400 is a color computer
with 16K of RAM that can be expanded
to 32K. It does not come with a built-in
version of BASIC. Instead, the comput-
er has a compartment into which a
ROM module, that Atari calls a “car-
tridge,” can be installed.

There is an enormous selection of
programs available in cantridge form—
selections ranging from superb arcade
game simulations to foreign language
training and musical composition. BA-
SIC, which is available in a ROM car-
tridge, provides access to color graph-
ics and a music synthesizer.

Atari's optional cassette recorder is
also available as part of an "Educator
package” that includes the Atari BASIC
cartridge. The cost of the minimal
entry-level computer package includes
the computer and the BASIC car-
tridge.

The Atari 400 has connectors for four
joysticks or game controllers (other
computers handle only two). Thera is a
direct output for a 40-column printer.
An 80-column (standard) printer and a
communications modem require a spe-
cial interface module.

A major difficulty with the 400 is its
keyboard. Though it's styled like a con-
ventional typewriter, it's actually a
mambrane keyboard on which the keys
have been printed and indented to pro-
vide the feel of standard typewriter
keys.

Considering the cost of the 400, you
should try it before you buy it. The
higher priced 800 might turn out a bet-
tar investment if you plan to expand
your system—particularly if you'll be
using it for business applications.

Radio Shack Color Computer

The Radio Shack Color Computer
was initially releasaed in three versions
to cover everything from the entry-level
user to what Badio Shack called the
“sarious user.’” Currently, only two ver-
sions are available, a model with some-
thing called ""Color BASIC'" and a mod-
el with “Extended Color BASIC.” Both
modeis have 16K RAM, but can be
expanded to 32K or purchased initially
with 32K

“Color BASIC” is BASIC with color
commands. It is quite extensive and
serves as an excellent training aid for

POPULAR MECHAMICS - FEBRUARY 1983

someone interested in computer-aided
graphic art. Extended Color BASIC pro-
vides sound and high-resolution dis-
plays.

Otherwise, the Color Computers are
identical. They have a typewriter-style
keyboard, but without typewriter keys.
The keys resemble the large button-
keys used on large calculators.

The Color Computers can be used
with any inexpensive cassette recorder,
and there is a connector on the side for
ROM modules. Radio Shack has a mod-
erate saelection of modules awvailable,
ranging from games (an excellent com-
puter chess) to a difficult-to-learn word
processor. [n between are a touch-typ-
ing course, children’'s games and oth-
ers.

Much better software is available on
tape because there's a large salection of
excellent software both from Radio
Shack and from aftermarket software
houses.

The Color Computer has connections

‘for joysticks, a printer (several models

are available) and professional-type ac-
cessories.

When it comes to computer manuals
provided by the manufacturer, Radio
Shack has an outstanding reputation.
The Color Computer instruction book is
no exception. The problem with the
Color Computer is that it's more than
you need for entry level—as is the
price. It's really just short of something
that could serve as the foundation for a
small business computer.

Truth about ROM

Most computers are specified as hav-
ing a certain amount of ROM (read only
memory) in addition to RAM. Often, the
ROM (number of bytes) exceeds the
RAM. ROM is a “factory programmed"
(fixed) memory that contains the BA-
S5IC language and any operating sys-
tems required by the computer. The
size has no real bearing on the comput-
er. As long as what you want and need
is in ROM, you're okay.

With the exception of the Color Comi-
puter, the entry-level computers are
expensive to expand and you don't real-
ly wind up with something as easy to
use as a "'standard”’ personal computer,
If you want to learn about computers
the entry-level models are all excellent
for their price. If you decide you then
want a full-blown personal computer,
start anew with a “'standard” personal
computer, such as the Apple, Heath/
Zenith, IBM, TRS-80 Model II or
Osbom.

In the long run, it will be a lot less
expensive to start over, and you'll end
up with the exact computer system you
want and need. ™
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PM'S FOUR-CAR TEST

next payment is due, and an excellent
four-speaker electronic stereo with cas-
sette tape player and built-in graphic
equalizer finishes off the appointments.

Also standard are power mimors, win-
dows and door locks, the latter with a
unigque-to-the-American-industry feature:
unlocking the driver's door with the key
autornatically unlocks the other three. But
the STE's most unusual features are a
valve in the trunk that lets you use the
electronic ride control’s on-board air com-
pressor to inflate a tire, beachball, rubber
boat or whatever, and an accessory kit
that includes everything you need to do i
There are flares, a first-aid kit, even a rain
parka to keep you dry, and moist towel-
ettes 1o clean your hands.

All of GM's A-cars give outstanding
ride and handling and are gquiet, comfort-
able and nicaly designed throughout. This
very special A-car is all that, in addition to
being fast and exceedingly fun to drive.
All it needs is a tachometer and a five-
speed manual transmission (not yet avail-
able) to be a real four-door sports car.

Its manners on both road and track are
impeccable. The car is stable and neutral
on or off the power, except for a discon-
certing tendency to lock up one or both
rear tires under hard braking from high
speed. Pontiac offers a stiffer Y99 suspen-
sion as a 6000 opdon, bt the STE's
slightly softer riding setup does fine.

Clur only major gripes are with the inte-
rior design. Though the STE has the most
complete set of auxiliary instruments in
this group, they're rectangular in shape—
serious driver's car dials should be circu-

lar, with finer gradations—and they're
lined up way over to the right out of the
driver's line of sight.

There's a small console bin sectioned
off for cassette tapes, a coin holder and a
deep box under the center armrest. But
the mail slot that passes for a glovebox
won't even hold your radar detector, and
the pockets on the lower front door panels
aren't good for much but maps,

Still, Pontiac's STE is a noble first effort
and a very close second in performance
and handling to the lofty Audi—for
£7,000 less.

Buick Century T-Type

This is but one of five T-Type Buicks,
ranging from the fwd Skyhawk J-car to
the turbo VE Riviera, all aimed at the
Eure-sport buyer. But in our book, the
Century is the best in terms of value for
money. It lacks most of the Pontiac’s
gewgaws and gimmicks, but costs
some $3,000 less in base form.

The Century T-Type has superclean
styling, inside and out. For one thing,
it's completely devoid of chrome on its
flanks and tail, out-Europeaning even
the Europeans, yet not at all plain-look-
ing or underdecorated. It also has no
protective body side molding, a nega-
tive to us. You can have it in two- or
four-door form in any color combo as
long as it's silver over charcoal.

Standard front seating is a 45/45
split bench. Our test car was equipped
with the same optional, multiadjustable
Lear-Siegler buckets found in Camaros
and Firebirds. These are a bit overpad-
ded in the center seat and back areas,
but ctherwise excellant for cormnering.

A terrific leather-wrapped, three-
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spoke steering wheel is standard but
auxiliary instruments—voltmeter and
water temperature—are optional. As in
the Pontiac, these are rectangular in
shape and more family car than sports
car in character. But at least they're
neatly grouped in front of the driver.

Easily the Century T-Type's worst
interior feature is its wvery unsporty
automatic transmission column shifter,
The shift quadrant is cleverly disguised
as a gauge, up high and offcenter to the
right. We couldn’t find it at first,

Other standard egquipment includes a
very good Gran Touring suspension,
quicker-than-stock steering, heavy-
duty brakes and styled aluminum
wheels. Unfortunately, those wheels
wore a set of very ordinary, nonaggres-
give 1095/76 H14 radial tires. Also
unfortunately, the whole lovely pack-
age is motivated by Buick's lackadaisi-
cal 110-hp, 3.0-liter VG,

The Buick was easiest of the group to
drive at its limit, turning into cormers on
demand, generally going where it was
pointed and remaining stable and high-
ly controllable at all times. One reason,
though, was because it was going much
slower at any given point than the rest.

Sadly, the Century's power train
can't live up to its snappy looks and
happy handling feel. Even with a spe-
cific-to-the-T-Type 2.897:1 final drive,
the engine feels lazy on the road and
sluggish on the track. Worse, its three-
speed automatic transmission is ham-
pered by fuel-mileage-oriented ratios
and low shift points. In the sharper
turns, and especially uphill, the thing
downshifts momentarily, then jumps
right back up to a more leisurely gear.
Its road course times were more than
eight seconds slowerthan Pontiac's and
nearly 10 seconds slower than Audi's.

This car is a handsome piece and a
good value at about $10,000, pos-
sessed of all the GM A-cars' fine traits
and then some. But most of its better
equipment is optional, and it cries out
for the STE's HO engine, modified
transaxle and fat, aggressive tires.

Dodge 600 ES

You've seen the Dodge ads with the
600 ES in front of Mercedes, BMW and
Audi sedans, with "38 out of 50" auto-
motive enginears picking the Dodge as
the better car. Well, they must have
been factoring price into the eguation
and giving it double points. A 600 ES is
less car than an Audi, and not even in
the same league with a Mercedes.

On the other hand, the 600 ES isn'ta
bad car at all. It handles with lovely
neutrality, qgets excellent fuel economy
for a car of this type and seems very
well put together. It's like Chryslers
from 20 years ago—well-engineered,
sturdy, good-handling cars with conser-

(Flaase turn to page 136)
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FAMILY OF SEVEN CUTS

HOT WATER BILLS IN HALF!*

Tankless Heater Provides Endless Hot Water

The Hughson family
just took 7 showers in
a row — the 7th was
as hot as the first —
and they're saving
hundreds on their hot
water bills too.

The Hughson tamily of Pennsylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy
used lo heat your basement tank of water
is dissipated right through the walls of the
tank itself and into your storage or crawl
space area?

The Perfect Answer-New Thermar™
Tankless Instant Hot Water Heaters
If heal losses are created by the need to

&
. e
keep large volumes of water standing in a —
tank. why not eliminate the tank? And. e |
4
Jr"

Costs and energy consciousness, a new
THERMAR™ TANELESS INSTANT HEATER
should be considered by everyone inter-
ested in saving money and saving energy.

m"

TANKLESS

STORAGE TANK

that's just what Thermar™ has done. In its
place we have developed a tiny, super
powerfulinstantanepus heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswitch on the unit auto-
matically turns on the moment hot waler is
needed, Then a continuous stream of
delightful, sparkling hot water flows from
the tap lor shower or wash basin. IMAGINE
— a5 much hot water as you want —
produced in a never-ending stream as long
as you need It,

he ordinary Tank-Type Hot Water
Heater is the most “Energy Costly™ appli-
ance in your home. In this day of rising
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Greenwich, CT 06830
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Started

Now you can afford a Big Screen TV
by buiiding the cabinet yoursalf and
save literally hundreds of dollars
from the normal retall prices.

CLASSIC DESIGN
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Affordable Contemporary Homes

The WeatherBloc™ System.

Enter the affordabile world of The
WeatherBloc System. The construction
systerm [hal Lakes the 6 tedious steps
necessary to build conventional housing and
reduces them into one easy procedure.
Sawing vou time. And money,

WeatherBloc has been designed for structiral
inteqrity and energy efficiency.

Each design in The WeatherBloc System is
customized. And our design service is free.
You can even bulld one yourself.

50, no matter if vou're dreaming of a teal
blue two bedroom contemporary in the
suburbs. Or a cozy mountain chalet for your
weehends. Your dream can become reality,

Write for free information. Send your name.
address and lelephone number [o the
address below. Or call BO0-833-2461 (in New
York State call 518-404- 2426,

Exclusive Dealership Territories Available

A Divislon of Lincoln Logs Ltd,
63023 Riverside Drive
Chestertown, MY 12817

PM’S FOUR-CAR TEST
{Continued from page 135)

vative styling and ho-hum interiors.

Dodge offers two powsrplants in the
600 ES front-driver—a 2.2-liter Four
coupled with either a five-speed manu-
al or an awtomatic, and the 2.6-liter,
Mitsubishi-built Four available only
with the automatic. Our test car had the
2.2-liter motor with the manual five-
spead. This motor makes 94 eager hp
and feels quite lively.

Chrysler is the only domestic maker
manufacturing its own five-speeds, and
the 600 ES was the only car in this tast
offering any manual transmission at all.
If you like shifting your own gears, the
600 ES is your only domestic choice.

The lone sporty member of Chrys-
ler's new E Class sedan family, the 600
ES offers the obligatory blackout trim,
handling package, fat Goodyear Eagle
NCT tires on aluminum wheels, a taste-
fully trimmed interior with reclining
front bucket seats, sport steering wheal
and a console with two storage bins.

Also standard is a neat 11-function
voice alert warning system that re-
minds you of everything you should
know in a very courtecus and human-
sounding computer voice. It even says
thank you.

The car's road course performance
was surprising: only 2.5 seconds slower
than the much more powerful Pontiac.
This is due to the K-car-based chassis's
excellent balance and the glue-like grip
of the beefy Goodyears. The manual
five-speed also makes it extra fun to
toss around the track. It lets you select
the right gear for every situation,
though its cable-type linkage could be
more precise,

Things are not so happy in the interi-
or ergonomics department, though.
The rear seat area is quite roomy even
for tall, long-legged passengers. But
this second cabin room comes partly at
the expense of front-seat adjustment
travel. A six-foot driver will find his
legs a little cramped and the steering
wheel too close for serious driving.

The K-based instrument panel is
hopelessly outclassed in both appear-
ance and function. It's basically a wood,
wallpapered slab with a speedometer
and fuel gauge in front of the driver,
radio and heater in the middle and two
little pull-out bins masquerading as ash
tray and glovebox. ;

The 600 ES, though not unattractive,
is no match for the Audi or the hand-
some, wedgy GM A-cars in exterior
styling. But it's definitely fun to drive, a
veritable scrooge in fuel economy, even
during lead-footed track testing, and a
relative bargain at under $10,000. If
lower price and fuel economy are prior-
ities on your sporty sedan shopping list,
this may be your best bet. - ™
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THROWAWAY CAR
{Continued from page 95)

welders. The assembled stampings
must then be rustproofed and painted;
the suspensions are bolted on; drive
line goes in; then there's insulation,
soundproofing, wiring, trim and uphol-
stery; finally, inspection and release of
the finished car.

A Camaro or Thunderbird takes
about 36 man-hours of labor to build,
from the time the stampings are assem-
bled to the moment the finished car
rolls out the door. This doesn’t include
the time required to build the motor,
transmission and all the various subas-
semblies like the suspensions, seats,
wiper motors and so on. These subas-
semblies come to the final assembly
plant complete and ready for installa-
tion.

Those 36 hours of assembly time are
what the world's automakers are focus-
ing on to reduce the cost of producing a
car, and ultimately the cost of buying
one. Their goal is to build a car in an
incredible 10-hour period. But for that
to happen, fundamental changes must
be made. beginning with the very con-
cept and nature of what makes up a car
to a change in materials and how those
materials are crafted and assembled.
Time Frame Construction

The process of reducing assembly
time, simplifying the components of a
car and streamlining the entire process
is called Time Frame Construction
(TFC). The process will allow a carmak-
er to build smaller assembly plants, use
fewer individual components, sase the
cost and time of transporting subas-
semblies and, naturally, reduce the
amount of manual labor.

This process has already begun. A
few Japanese carmakers have reduced
assembly time to around 20 hours.
These cars, however, don't meet the
strict U.S, safety standards for collision
protection, and therefore aren’t avail-
able for sale in this country.

Cost reduction, however, has to be
accomplished without a sacrifice in the
qualities customers have come to ex-
pect in their cars. Look carefully at the
illustration on page 84. The 10-hour car
is a collection of old and new ideas corn-
bined in a unique way with a unique
objective. Time Frame Construction is
used to produce a finite automobile,
ong with a preset, known service life
beyond which ownership becomes pro-
hibitively expensive. Replacement of
components, rather than repair, is a
process already underway. It will be-
come more common as assemblies
become more complicated and labor
costs accelerate.

These are some of the proposed
details of the 10-hour car.
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The wheel-tire-hub-brake rotor will
be one piece. Goodyear sees no reason
why these can't be manufactured. A
one-piece tire‘'wheel already exists.
Combining of components results in
lighter unsprung weight, contributing
to better handling. Tires can be coated
internally with sealant before bonding
to the wheel-hub assembly, removing
the necessity for a spare and further
saving weight and space. Light weight,
moderate power and modern radial tire
technology will combine to keep the
same tires in service for the 75,000
mile expacted life of the car.

Suspension units will be similar to
those used on some Fiats dating as far
back as the mid-30s. A tubular alloy
housing will enclose coil spring, shock
absorber valving and a nitrogen cham-
ber. The lower control arm will pivot
from the bottom of the assembly, while
the upper control arm will have a rocker
arrangement. The inner end of the
rocker will compress the internal
spring/shock assembly.

The units are essentially identical at
all four corners, saving production cost,
and can be hydraulically linked to pro-
vide rising rate compliance, load level-
ing or rate balancing.

The engine shown uses a die-cast
block of Reynolds 380 aluminum alloy
(like the Vega and Porsche 928). It will
have a flat Four configuration, and use
a hollow crank and camshaft (like the
Toyota Corolla 1500). The distributor is
mounted on the end of the camshaft,
and a short cog belt drives the cam and
water pump. The alternator is driven
directly off the back of the cam. It will
probably have a flathead valve-in-block
design which will mean low levels of
NOx emissions. A turbocharger will
restore power lost due to the small
engine displacement.

Turbo savings

The turbocharger will use ceramic
turbine and compressor shells encased
inside a stamped stesl, rather than
forged steel, housing. This process will
save weight and drastically reduce the
cost of making a turbo, while increasing
the efficiency and durability of the tur-
bo. Fuel injection will be used, con-
trolled by a microprocessor.

The chassis and body unit are glued
together, allowing the use of compos-
ites of light alloy, plastics, zinc-coated
and plain steels. Engine and transaxle
unit will hang from stressed floor under
the rear seat bench. The fuel cell is a
stressed box, forward of the engine.
The target weight for engina/transaxle
umnit is 250 pounds total. The radiator is
located in the center, alongside the
motor.

Door windows are friction-mounted
and slide vertically like the Austin Fari-

{Flease turn to page 138)
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Convert Your Drill Pres€Into a
Milling/Drilling Machine

By attaching our Mill Table to your drill preas
yvou can perform facing, slotting, milling and
drilling operations on almost any machinable
material. The Mill Table allows precise poaitive
movemnent of any workpiece in two directions
relative to the drill press spindle, just like a full
size milling machine. Adding our Swivel
Vise - ma ghown above - lets you hold small
or round parts and adds angle machining to
the operations you can perform.
MILL TABLE - 17" = 55" work surface, alumi-
num construction, aatin anod-
tzed finish, 11° long. travel, T
croas travel wi 10#, $60.95 +
4.00 5&H
SWIVEL VISE - 3° wide jaws, aluminum con-
struction, sitin anodized fin-
ish, wt, T#, 83085 + 150
S&H
END MILLS - Four flute, HS steel, 4, is & 14~
dia. available, any 3 for
$13.95 PPD.

Satisfaction 100% puaranteed. i Send for new
larger 1983 catalog. )
Mchigan residents please add 4% saes tx
M.J. LAWRENCE, INC. e 20
P.0. BOX 118A, Washington, Michigan 48094
I13-Tes-350 VISA & MASTERCARD ACCERTED

SPORTSMAN FOLDING KNIVES
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THE HEAD BUG | <5
IS UNCOUTH.

He's also blunt, disgustingly honest, w

contumacious, pugnacious, sarcastic and
pithy. And those are his good points. '.,a .

He's written "The Book of Bugs”, a sales
catalog and personal vendetta unlike
anything you've ever read, or are ever likely
to read again.

But if you need any of our products, it's
required reading, whether you buy or not.
The Head Bug, naturally, expects all of you to
buy; we'll settle for less.

“The Book of Bugs” is free for the asking,
because we don't think you'd actually pay
forit.

AQUABUG INTERNATIONAL, INC:

100 Merrick Rd., Rockville Centre, NY 11570, (516) 536-8217
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THROWAWAY CAR
(Continued from page 137)

na A-40 and Lotus Elan 5-1. Exterior
door hinges will keep door thickness to
a minimum. Side crash reinforcements
are exposed, but padded, and will dou-
ble as armrests. Seats are tubular-
frame with snap-on, foamed fabric cov-
ers similar to Citroen 2CV or lawn fur-
niture. Dash padding might be semi-
pneumatic with additional semi-pneu-
matic pads to combine with a passive
belt assembly (English Ford patent) to
provide a remarkably safe interfor in a
light, impact-absorbing, deformable
structure. Gluing body panels together
is already in production and used on
some body panels in a few Ford cars.

Integrated soft fascias front and rear
can absorb nearly all of 2.5 mph impact
without resorting to Menasco-style
telescoping struts, which “take over” at
higher impact levels. Left and right
doors have interchangeable skins and
frames. Front and rear fascia assem-
blies also interchange.

LED instruments

Rear lights and front parking lamps
are body color when off (a Carello
development), and glow red, amber or
clear when on. All instruments are
LED, more compact and lighter by far
than possible with alectromechanical
units. A single windshield wiper (Lotus
Esprit, VW Scirocco) clears the wind-
shield, which is glued in place to very
slim A-pillars. The windshield doesn't
have as much rake as is sometimes
fashionable, but does act as a careful
aerodynamic transition from the short
sloped nose. The windshield also has
considerable wrap ("48-'64 Hudson,
Saab 89, B00) wo ease airflow around
pillars instead of over roof. The drag
coefficient is not extraordinarily low
(.37-.40 range), but combines with low
frontal area to give low total drag at
cruising speed.

GM is working with a Japanese mak-
aer to develop a 10-hour automobile.
TFC techniques are now being studied
in Japan, and being developed here.

Will a manufacturer ever actually
admit to producing a car with a "'finite"
life and hope to sell any? That's tough
to say. You can be sure considerable
market research money will be spent
before a final building decision is mada.
Certainly, other parts of the world are
ready, and the vanguard of this new
breed of cars is already on the road.
The Fiat Panda and Honda City are
good examples of the trend. While they
might not have been conceived as hav-
ing a finite life, they're certainly cast in
the mold of TFC process. And who
knows? If the price is low enough, a car
with a predetermined expiration date
might not be such a bad bargain. MM
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SCROLL SAW

(Continued from page 100}

fore, a shim is required below each
screw to ensure that the top of the
angle iron lies on a plane flush with the
tabletop. Secure the angle iron, and
scratch a centerline across its face in
line with the blade. This will serve as a
guide for setting the fence to the
desired width of cut.

The crosscut guide is designed to
ride over the rip fence with a snug fit.
Apply a sealer coat of shellac to the
wood, then sand and apply candle wax
to all contact surfaces. Note that with
the workpiece riding on the table, the
amount of cutoff is limited to 3% in. To
increase the cutoff to 23%: in., simply
rest the workpiece on the ledge of the
crosscut guide and place a scrap of
wood under the free end for support, as
shown in the photo. To accommodate
cutoffs of unlimited length, just rotate
the table and the chuck 90° to avoid
interference with the overarm.

Auxiliary table

While the scroll saw will support
waork of average size, oversize work can
be handled easier and with greater pre-
cision once you install a large auxiliary
table. The one shown also features a
noval circle-cutting device which en-
ables you to cut perfect circles up to 48

CUTTING MORTISE/TENON

Froduce this neat through mortisa‘tenon
Joint easily and quickly by employing the
scroll saw’s reverse blade technique.

e

-
Blade guide is removed, and a short pass
continues the cut to the upper cross line.

POPULAR MECHANICS = FEBRLIARY |983

in. in diameter. Both the pivot and table
incorporate sliding components. This
combination is far superior to the typi-
cal pivot arrangement for two reasons.
First, you don't have to begin the circle
from the outside edge, which usually
starts the blade off erratically. Second,
this pivot does not require a blade
insertion hole for starting the cut,
which produces a circular depression in
the adge.

When using the sliding table, the
workpiece is placed on the preposition-
ed pivot with the table pulled forward.
To start the cut, the table is pushed
back to the predeterrmined starting
point, resulting in a tangent lead-in cut.
When the table comes to a stop, rotate
the work to obtain a perfectly circular
cut.

Accurate pivoting cuts are achieved
only when the pivot is in exact align-
ment with the front of the blade. This
means the pivot must have the capabil-
ity of being shifted forward or back to
match different-width blades. You can
accomplish this by installing a simple
eccentric stop below the table.

To make this table, start with two
pieces of %-in. plywood 36 in. sguare.
Make the cuts indicated with the excep-
tion of the circular cuts, which are
made after the two panels have been
glued and screwed. Cut the pivot clear-
ance slot after routing the recess for the

JOINTS LIKE A PRO I

Tape the workpiece to the rip fence, and
carefully scrape-saw out the fllets.

pivot bar, but don't cut the blade clear-
ance slot until the two table panels
have been assembled.

Two pieces of Y& X %4 X % X 15%-in.
aluminum angle are used as tracks.
Artach these to the left and right edges
of the saw table with two 10-32 ® 34-
in. screws in tapped holes. The pivot is
made by cutting the head off a “-20
bolt and grinding one end to a narrow,
sharp point. When cutting large circles
that position the pivot beyond the table,
it's advisable to place a few washers
over the pivot so the work rests on the
same plane as the tabletop.

Circular segment ]lg

This jig enables you to cut perfectly
parallel circular segments. The Y-
shaped arm is temporarily tack-nailed
onto the workpiece while making the
cuts. A longer, nonpointed 4-20 bolt is
substituted for the pointed pivor in this
operation. A sufficient number of wash-
ers must be inserted over the pivot to
keep the arm level with the work sur-
face.

Through mortise/tenon
This is usually a tricky and time-con-
suming joint to produce with the con-
ventional saw and chisel method. But
with a simple scroll saw technique, you
can obtain precise, clean-cut through
(Please turn to page 140}

Flats allow the blade to start tangent to
the line; cut to the lower cross line.

No time-consuming handwark with ham-
mer and chisel was needed for this top-
guality through mortise‘tenon joint.
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| SCROLL SAW (Continued from page 139)
|

and insert it backward so the teeth face
the "wrong” direction. With the blade
guide out of the way. pull the work-
piece backward to continue the cut to
the upper cross line. Now readjust the
fence for the second long cut. Make the
small cut up to the corner of the hole,
then return the blade to its normal or
“right” position. Reattach the blade
guide and complete the second long
cut. Remove the waste wood and you'll
notice two parallel cuts with fillets in
the cormners.

To clean out the fillets, adjust the rip
fence so the blade teeth abut the end

mortisa/‘tenon joints. Here's how: Mark
the outline for the through mortise and
bore two holes, one at each end of the
proposed rectangular cutout. The diam-
eter of the holes should be equal to the
width of the cutout. A coarse, 7-tooth,
.250-in.-wide blade is recommended
for this operation. A wide, flat blade
cannot start tangent to a8 round hole, so
you'll need a small chisel to cut two
flats in one of the holes tangent to the

l |=i= | Scranton, Pennsylvania 1ﬁ15| | Eutt:i_]]g lines. The flats allow the blade
| Srogramming and operation at homa in sgare nme. | | tO Start cutting exactly on the line.

S .~ [ 1 Set up the rip fence and make the
}H — | | first cut the length of the mortise to the

Jd | bottom cross line. Now, without dis-
| turbing the rip fence, remove the blade
| guide assembly. Withdraw the blade

Do-it-Yourself
CATALOG
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finash anything of wood! Here's &v-
eryihing you need. Fine  woods.
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ad for Catalog & 20 beautifd Wood Samples. b
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Ganged blades are held in lower chuck
only; tape blades to prevent whipping.
| Clamp down a wood strip to guide work.
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Prems . .

Bock about Aluminum
Molds with prices and
production frade secrefs
direct from world's larg-
est mold manufacturer,

CONCRETE MACHINERY COMPANY

| When workpieces extend beyvond the
| table, clamp the guide biock to the work
| =0 it rides against the angle-iron rail.

P. 0. BOX K39 - HICKORY, N. C. 28501

cross line of the mortise. Tape the
workpiece to the fence. turn on the
power and slide the entire assembly
back and forth so the blade will scrape
away the fillets. During this procedure,
keep the rip fence against the angle-
iron edge to produce a true and square
scraping movement. (The reason for
using the reverse blade technique is to
avoid the possibility of a misaligned
fence when making those opposite
commer cuts.)

The tenon can be cut with adqual
accuracy by utilizing the rip and cross-
cut fence combination.

Edge half lap

The scroll saw can cut half-lap joints
in stock up to Y in. thick gquickly and
accurately. The trick is to gang up sev-
eral blades, so the kerf is equal to the
stock thickness. The notches, cut half-
way through to the center of the mating
pieces, slide together and interlock.

Only the lower chuck is used, since
the upper chuck lacks the capacity to
hold several blades. Insert the required
number of blades into the lower chuck,
then use electrical tape on the upper
ends of the blades to prevent whipping.
No blade guide can be used with this
procedure, nor is one necessary.

If the workpiece is small enough, a
guide strip clamped to the table will
suffice to guide the crosscut. If the work
extends beyond the table, clamp a
guide block to the work so that it rides
the edge of the auxiliary angle-iron
fence. ™

MANUFACTURERS LIST

AMI Ltd., 2735 Tanager Dr., Wilmington, Dal 19808
(Hegmer scroil saws: two models available: §1,799
and $B29),

Dremel Div., Emerson Elecric Co., 4815 21st St.,
Racine, Wis. 53408 (two smaller handicraf models
available: $95.95 and $122.85).

Fowermatic Div., Houdaille Industries Inc., Morrison
Rd., McMinnville, Tenn. 37110 {§1.300).

REI Industries Inc., 201 First St., Pleasant Hill, Mo.
54080 (Eagle scroll saw, $800),

Rockwell International, Powar Tool Div., 400 North
Lexington Awe., Pitsburgh, Pa 15208 (variable-
speed modal, §1.250)

Sears, Rosbuck and Co., Dept. 703-4015 PM. Sears
Tower, Chicago, [l 60884 (one smaller handicraf
madal available: $85).
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VIDEO COMPONENTS

{Continued from page 91)

an integrated audio amplifier, AM/FM
tuner, cassette deck and linear-tracking
turntable. Flanking these cabinets are a
pair of two-way speaker
mounted on pedestals. Suggested price
is about $2,400. If you have appropri-
ate installation space. you could save
the price of the cabinets—about $350.
The ensemble’s tuner/video control sys-
tem has inputs for integrating signals
from VCRs, videodisc players, video
games, personal computers and cable
TV—for a ne plus ultra system guaran-
teed to bring you lots of pleasure.

Pioneer Video gives you two system
choices. One is the Foresight 5000, the
other, the Foresight 7000. These sys-
tems are comprised of a 19- or 25-in,
color monitor (5000 and 7000, respec-
tively), a 127-channel cable-ready vid-
eo tuner with remote control, a 50-
watt-per-channel audio amplifier, two
three-way speaker systems and two
castered cabinets. One cabinet holds
the monitor and one houses the ampli-
fier, wideo tuner, optional wvideodisc
player or VCH. Both units also have
room for records and tapes. The verti-
cal-model speakers fit snugly into the
cabinets for a neat, console look. The
amplifier has inputs for an audio tuner,
as well as audio tape and disc equip-
ment.

Switching capability

You can buy the Foresight system
elements separately or as a package.
The 5000 systemn is $2,350. The 7000
costs $3,000.

Jensen's new Audio+Video products
are designed to be used as an entire
home-entertainment system. However,
sach component may be used with
units not made by Jensen. The product
line includes 25-in. ($885) and 19-in.
($595) color monitors, minus audio or
tuner circuitry. The latter is provided in
an audio'video receiver—the 50-watt-
per-channel AVS-1500 ($990) that con-
tains a 133-channel video tuner with
microprocessor-controlled input/output
switcher. A second receiver, the AVS-
1400 ($595) with a 50-watt-per-chan-
nel amplifier, has similar switching
capabilities. This unit. however, re-
guires use of the TV tuner portion of
Jensen's new AVS-4400 VHS videore-
corder ($1,595), or some other brand/
model. The audio/video receivers feed
into a choice of two-way, three-driver
Jensen speaker systems ($250 per
pair), which feature magnet structures
specially designed and shielded to pre-
vent interference with monitors. Their
height matches that of the monitors.

Kenwood offers a wide wvariety of
options for the system builder. First,
there's an audio/video amplifier (KVA-
502, $400), which permits connection

POPULAR MECHANICS = FEBRLARY 1983

of an existing TV set or monitortuner
into an audio system. A 30-watt-per-
channel audio/video receiver (KVR-510
at $419) serves as the heart of a com-
prehensive A/V ensemble. And there
are five packaged A/V systems incorpo-
rating either the AN amp or receiver
with the firm's KV-801 four-head VHS
format VCR, horizontal cabinets and
varipus choices of audio wuners, cas-
sette decks, tumtables and speakers.
The outfits range from $2,562 to nearly
$3.000, not including the cost of a mon-
itor or TV set (in other than the Ken-
wood brand).

Teknika offers three AV systems—
one with 25-in. and two with 19-in
monitors—all for use with a 10-watt-
per-channel, full-feature remote control
TV/FM receiver with 105-channel capa-
bility. A pair of matching, magnetically
shielded speakers, plus three stands—
one for monitor, two for speakers—is
available. A matching VCR is coming.

Zenith’'s Hi-Tech component audio/
video system is made up of a 18-in. col-
or monitor, a quartz-controlled elec-
tronic TV tuner with remote control, a
multiple program source selector, a 20-
watt-per-channel stereo amplifier and a
pair of two-way speakers, all for about
$1,170. It has inputs for a video game,
VCR, videodisc player and home com-
puter. Zenith offers a matching Beta
format VCR for use with the above rig.

Separate monitors

JVC calls its 19-inch Network AV-
2000 a “system television.” The unit
can function as a high-quality, self-con-
tained TV set with built-in 4-in. round
speakers, operating at 3 watts par
channel, or through optional speakers
with its 5-watt-per-channel amplifiers.
Its line output jacks permit connection
to a stereo audio system. It also has
inputs for standard and portable VCRs
and videodisc players.

Mitsubishi has a 25-in. color monitor,
the CM-2501, for $1,250. It's housad in
a large cabinet with bottom storage
area that can hold an optional 105-
channel tuner/control center, the TX-
101 ($550), to which one can attach
assorted audio and video equipment, as
well as personal computers. Five-watt-
per-channel audio amplifiers and 4
7-in. oval speakers, as well as external
speaker connectors, are built into the
monitor. The control center provides
additional audio line outputs.

NEC's Model C-25-900A color video
monitor has dual 7-watt-per-channel
outputs to drive external speakers, as
well as [ine outputs to interface the set
with an existing audio system. Further,
it has a built-in 4-in. monitor speaker.
The set can be linked to various NEC

(Please tum to page 142}
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units to form an AN system. Those
units consist of the TU-820EN or TU-
B31EN tunertimer, VC-731 Beta VCR
and N5-2600 speaker systems.

Panasonic’s Omni Series includes a
separate 19-in. color monitor, separate
control and selector unit (CT-9072M,
$650), tuner (TU-1012, $450), separate
speaker systemns and lowboy cabinet.
Also available are 10- and 19-in. porta-
ble salf-contained monitors with one
set of video/audio input jacks and two
saets of video/audio output jacks.

Proton is selling a 19-in. color moni-
tor, the 600M, for $750, and a separate
1058-channel audio/video tunerpream-
plifier, the B00T, for $550. There are
inputs for four program sources and
outputs for various audio components.
The tuner is remote control operable
and the monitor provides 350 lines of
horizontal resolution.

Moedular cabinets

HCA has five SelectaVision video
monitors (one 19-in. and four 25-in.
maodels) with infrared remote controls.
These can be connected to a variety of
audio products for full stereo sound
with stereo videodiscs or stereo VCR
programming. Three of the monitors
sport a component look. Two are con-
soles with space for a VCR or videodisc
player. They sell for $730 to $1,900.
RCA also has a series of modular cabi-
nets to house ANV ensembles for a uni-
fied fumiture appearance.

Sony's Profeel line includes 189-in.
and 25-in. color monitors, access tuner,
wireless remote control, two choices of
magnetically shielded component
speaker systems, video rack and acces-
sories. The Profeel’'s access tuner is
notable. It connects you to various pro-
gram/function sources, namely VCRs,
videodisc players, cablecasts and UHF/
WVHF. as well as video games, home
computers and home-security systems.
Prices are 51,500 for the KX-2501 25-
in. monitor; $850 for the KX-1901 19-
in. monitor; and $520 for the VTX-
1000R access tuner.

Toshiba offers the 19-in. CZ-8700
color monitor ($770 to $800) with buik-
in tuner and other controls. The circuit-
ry includes a dual-channel amplifier
with enough power to drive a pair of
two-way detachable wing speaker sys-
tems and audio line outputs. Once ster-
eo TV broadcasting begins, a simple
adapter will convert the CZ-9700 to

All this adds up to a wide range of
choices. There's no longer any need to
wait to create your own, perscnalized
AN emtertainment system—provided
you can afford the equipment. So go to
it! ™

E¥



{Continued from page 105)

over old laminate. Exterior-grade ply-
wood or particleboard are ideal for new
work, but whatever the surface to be
covered, it must be whole and solid,
clean, flat and dry.

Fill all voids in the core material, no
matter how small or shallow. This is
particularly important if you use a
piloted router bit for trimming, because

/Y,

10 Once contact cement is dry to the
touch, apply the edge strip. Start at
one end and use the work surface as a
positioning guide. For better control, you
can set an ohject between the adhesive-
coated surfaces to keep them apart.

11 To make laminate pliable enough to

bend around a relatively tight radi-
us, you can heat it with a heat gun, heat
lamp or hair dryer. If the corner above
ware 8 square one, we wowld have put
the end piece on before the front edge.

12 Apply pressure over the entire
bonded surface. Tap the surface
with a hammer using & wood block to pro-
tect the finish or burnish it with a roller or
a wood block. Never apply pressure to
laminate that extends past the core.

POPULAR MECHANICS = FEBRUARY 1583

the pilot will follow any irregularity
causing matching deviations in the lam-
inate edge.

Thare are two types of contact
cement, the adhesive used for bonding
the laminate: flammable and nonflam-
mable. It is safest to use the nonflam-
mable type, though it dries a little more

FLLSH-TRIMMING
ROUTER BIT

13 Each pisce must be Aush-trimmed

before adding an adjoining piece. A
fush-trimmer router bit has a pilot to
guide the carbide cutters. It might leave
the edge slightly proud. If so, you should
level it with a belt sander.

14 If you don't have a router, flush-trim

with a scoring tool. Exert downwand
pressure to guide tool on the adjacent
surface. It takes several passes to score
laminate halfway through. Then, press
back on waste to snap it off.

SELF-EDGE

e
F OO
P
BEVEL-
TRIMMSN
Thicxenes || FOUTER

| e EI _m;u-

15 Edgmmﬂdmraqunapmaf
to—like the counter bot-

tom—are ha-mf-u'.l’mumd to eliminate
sharpness. When bevel-trimming with a
router, set depth so bit cuts only lami-
nate’s thickness, not into adjacent face.

slowly than the laquer-based flamma-
ble adhesive, With either type, work in
a well-ventilated area. Lacquer thinner
should be used to clean off excess con-

tact cement that builds up on edges.
Laminate will bond properly only to a
true plane surface. A belt or finishing
sander will prove useful for smoothing
and leveling large surfaces. However,
you must exercise great care to avoid
tipping the sander downhill as it moves
past the ends, or you will create a slop-
{Plaase turn to page 144)

16 RBollers used to apply contact cement

should hawve a phenolic core and
short nap. Line roller tray with aluminum
foil to sase clean-up. Make adhesive coats
ample, bur be careful; drips on edges
make trimming and cleanup hard.

17 Contact cement bonds instantly. Use
slip sticks to separate glued surfaces
until laminate is positioned to cover
whole core. Waork from one end, remov-
ing sticks in succession, allowing glued
surfaces to bond a bit at a time.

1B Apply pressure once the laminate is
in place to assure a good bond. Fay
special attention to the edges. A roller
like the one shown is perfect for broad
surfaces, but a hammer and block of
wood or a rolling pin would also work.
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WORKING WITH LAMINATE
{Continued from page 143)

ing surface. If old laminate is to be
resurfaced, it should be sanded thor-
oughly to provide “tooth” for a good
adhesive bond.

The basic steps in applying laminate
are cutting, applying adhesive, bonding
and trimming. The tools required for
these operations are relatively few. If
need be, you can do the job entirely
with hand tools.

Various tools that can be used to
work with plastic laminate are shown in

19 If you're using a router, trim off
excess with a flush bit. Then, finish
the edge with a bevel trimmaer.

go over odges
again, either with a J-roller, as

| abowve, or with another burnishing tool.

Duiam, (haam, (ruam (haan

1 3 5

e ] & B

L —

MName
Addres
Ciry Saaie Zip.

VISA MASTER CHARGE
Exp. Date Card Number
Sigmature
Mail to: TIFFIN INTERNATIONAL,
P.0. Box BRI, , PM.2 AL 7843,

ber Inguiries Invieed

the how-to photos beginning on page
105.

Note that there are many options for
achieving the same end result. For
example, you can cut the laminate with
a saw or tin snips, or by scoring and
breaking with a plastics scriber. Bond-
ing pressure can be applied with a
hammer and wood block, rolling pin or
a photo print roller. Trimming can be
dong with a8 block plane or fila,

Powaer tools enable you to do the job
gquicker and with less effort. Some of
the special laminate tools (like the heat
gun and special rollers) are not essen-

22 If you don't have a router with a
bevel trimmer, you can use a lami-
nate edger to shave a controlled bevel,

23 Layout and cut opening for sink. Cut
two parallel sides. Attach a cleat to
suppart cutout before making final cuts.

-

21 Trimming and beveling bits leave
slight ridges. Smooth with medium-
grit sandpaper or a fine mill file.

l44

24 Laminate the backsplash in three
steps. Apply the end pieces first, the
front next and the top strip last.

POPULAR MECHANICS - FEBRUARY 1983



tials. But they're relatively inexpensive
and you might find them handy. PM

INFORMATION—
LAMINATING TOOLS

The special laminating tools listed hare are avallabls
from Beno J. Gundlach Co., Box 544, Belleville, 111
B2222 All prices are postpaid:

5202 sqgueeze roller, $14.80; 333 AR roller, $24.30;
JZ00B *T" roller, $8.85; 688 Mica MNife laminating
edger, $12.05; 750-X heat gun, $72.80; PLT lami-
nate timmer, $21.50; 7-F rolier frarme, $4.83; 77-C
roller cower, $4.53.

SOURCES—LAMINATES
Formica Corp., Amencan Cyanamid Co., Wayna, N.J1.

a7470.
Lamin Arm, 6430 East Slauson Ave, Los Angeles,

Cakif. S0040.

Micarta, Decorative Div. of Westinghouse Electric
Corp., Hampacn, 5.C. 20924,

Nevamar Corp.. 8338 Telegraph Rd.. Odenton. Md
21113,

Ralph Wilson Plastics Co. (WilscnArt), 800 General
Bruce Dr., Tample, Tax. T8501.

IlI.TI PURPOSE WRENGH

4 Fits Virtually Every Nut and
N Bolt in Your Home or Car!

Automatic Self- Adjusting Ratchet
Design Wrench Loosens or
Tightens Every Nut and
Bolt From 3/a" to '31a"

O so strong, the grip
increases as the
turning gets tougher.

O Loosens rounded bolts,

aven badly damaged,
rusted nuts.

O Eliminates a whole toolbox
full of closed wranchas.

O For bike, boat, car or tractor.
© Use at home, office or shop.

Mow there's an amazing, virtually auto-
matic wrench that almost makes all those
closed wrenches in your tool box obso-

h 1N h = h gh h obl AMERICAN FAMILY GUARMANTEE =
etel No more hunting throu the t Tl et ol it e o
box for the right size wrench for the job, r“:':'i“.m'.*:“;‘;.‘:: :
because this one tool fits almost every- ——

i y AMERICAN FAMILY, Depl.  Box
whare that a closed wrench is needed! Fiver st b L 112!5 1

4 Pleasa send me the amazing Mult-Punpose Wranch I

BREEZE THROUGH THE TOUGHEST mw 55 WD‘U;JJ ﬂﬁacw and hwhng iSend
GHT of money f in . Curreney only)

TI. ; EN‘.HG AND IT'DDSEHIHG MFS MY, P&, CA, Miand IL residents add appropriate sales

This ingenious but simple ratchet action 1B,

wranch takes on even the toughest, rusti- SAVE! Order two Automatic Wranchas bor only $3.99

est most stubborn nuls. Loosens even PN s vl g

ded holis! To Nghlﬂn, simply place SAVE MORE! Order theee for only $13.05 + 82 25 PH

]
wranch over bolt or nut, apply pressure :mm““
and turn. The grip increases as the tum-  § "™
ing gets tougher. And at the remarkably | E"“""‘“
low price of only $5.99, you'll want 1 ®W ]
several ! s Zip ]
General Offices: 1346 39th St Brookiyn, .Y 11218 |
- - -

25 Align backsplash with back edge of
counter and clamp it. Bore pilot
holes for No. 8 X 1'%-in. wood screws.

26 A bed of caulking seals backsp.lnsﬁ
seam. This prevents water seepage
that could make the laminate bubble.

27 Install backsplasb and counmmyaﬂ
base cabinets as a single unit. Pro-
tect cornars when moving the piace.
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(" Own this classic

“Roll Top” OAK DESK

from our pre-cut parhally assembled Kit.

Here's ﬂwnmlrln_i_nf -the-
cen “Roll- ou've
aiw:-;'?wamﬂd. Dﬁpful’Ir
size oak desk (oak and oak-
VENEErs) now yours at
extraordinary savings. . .
because you put it together
yourself from pre-cut Kit
parts. Mo special tools
needed. When finished,

u’ll sess a4 magnificent
ﬁw ?e?;: for your home
or office — worth at least
twice what you paid for the
Kit! Send for details
without obligation.

Please send my free Craftsman’s Comer color catakog feataring the Classic Roll Top Desk
and many other quality handwood kits, | underssand | am under no obligation

Prind Name

Adddress Apt
| Ciry State Zip
| Craftsman's Eunvzr Dept. 2 ME = 4012 N.E. 14th Street » Box AP = Des Moines, LA 50002

|
|
—— — — — —— T —— ———-d




HARRY WICKS

WORKSHOP
MINICOURSE

Replacing a hammer handle

The ordinary hammer is the one tool
that must be in everyone's toolbox,
whether you're a fledgling do-it-your-
selfer or experienced carpenter. Many
people believe that once a hammer
handle i1s battered or the head comes
Inose, the hammer should be tossed
out automatically. But that isn't always
the case )

You should never work with a ham-
mer that has a logse head because
there is too great a risk of its head fly-
ing off and injuring a bystander. How-
ever, it is most often the handle that

Abused hammer (left) can be salvaged because its head is still usable; only handle
needs retiring. Replacement (right) sells for abour $3 at hardware stores.

First step is to clamp hammer in a

vise 50 its head can be sawed off
using a crosscut or dovetail saw. Make
cut as close as possible to head.

If portion of handle left in head's eye
is difficult to remove, bore & series of
Yi-in.-dia. holes. Punch scrap out with
sharp, narrow chisel and hammer.

Replacement handle must be cus-
tomized to fit hammerhead (handie
is mare or less universal size). Here, neck
is planed both sides with 8 Surform rasp.

Tap in the replacement handle by

putting old head upside down on a
solid surface (workbench). Tap handie in
untl it is flush with hammerhead top.

goes, while the head remains perfectly
usable. (If you made the mistake of
buying a cheap, unknown brand of tool
to begin with, chances are the hammer
should be tossed.) But, if the head is in
good shape, replacing just the handle
can save you about $10. A quality ham
mer costs around $13, while a replace-
ment handle is $3 or so,

There are two types of replacement
handies available. The one shown in
the photos is installed exactly as

146

This type of replacement handle

comes with two weadges. The wood-
en wedge is sliced to cormect width, then
tapped into the slit at handles neck.

shown. The second type comes with
the handle solid at the end and you
must cut the kerf for driving in the
wedge. No matter which particular
replacement handle your hardware
store stocks. make certan the head is
on securely before driving home the
wedges. Once these are correctly in
place. your hammer will be good as
new, Don't bother to replace a handle if
the hammer's striking face is wom or
nicked. o |

To ensure a8 completely tight fit, the
metal wedge is then hammered fully
home. Take care not to drive in the

wedge until it is properly positioned.

Old hammer s now as good as new.
Replaced handle can be discarded.
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Zipping along, flat out

P o e i
Recreation

Fixing flats has always been a prime
concern of the recreational cyclist. In
the more exotic bikes, in particular,
this task takes on the aspect of major
surgery. In some cases, the tires
have to be sewn back together. At the
recent International Bicycle and Mo-
torcycle Show in Cologne, West
Germany, one innovation caught the
aye of flat-fixers: a zip-open tire, with
tube. You can patch the tube, zip it up
again and put the whole assembly
back on the rim. Conti Co. manufac-
tures the zippered tire which will be
distributed through many specialty
shops.

Taking a fall

Do "jumpers” always pass out, as
folk wisdom used to maintain, before
they hit the ground? You may be ina
position to find out for yourself,
before long, if the latest rage in
amusement franchising catches on
in your area. The idea is called Fly-
away, and it's based on an original
installation opened near Montreal.
The first U.S5. outlet opened recently
in Las Vegas, Nev.

Essentially, a Flyaway is a vertical
wind tunnel; since the terminal ve-
locity of the average human form in
an airstream is about 125 mph, veloc-
ities greater than that will provide
levitation—{lying, if you will. An air-
craft propeller generates upward ve-
locities of 130 mph.

A rider can jump into the Flyaway's

vertical airstream, wearing a spe-
cially vented and configured cover-
all, and find all the thrills of free fall
with none of its potentially fatal
drawbacks.

In the event of a possible power
failure, the windmilling 13-foot prop
would make for a slow settling onte
the bottom grid. Even so, partici-
pants are required to sign releases
absolving the ride owners of respon-
sibility for injury. In addition, the
participants must take a l0-minute
insiruction session before they can
embark on their own (at E15 per
hour].

Marvin Kratter, originator of the
franchise, estimates that free-fall
parachutists pay up to $125 for 12 sec-
onds of the same experience.

i

@

Eevlar bobsled. the lirst one to incorporate a roll bar. carries iwe In competition.

POPULAR MECHANICS + FEBRUARY 1983

Flyaway rider gets his money's worth.

Hitting the skids

At the mid-January North American
bobsled championships in Lake
Placid, N.Y., the eye-catching new
shape belonged to the Gold Medal
Team sled. It was built by Gold Med-
al Bobsleds Inc., of Douglaston, N.Y.,
and backed as a (hopefully) interna-
tional promotional venture by Led-
erle Laboratories on behali of its vita-
min products. The “inverted” wings
are designed to keep the sled’s nose
pressed to the track; in addition to
tull aerodynamic fairing, the exten-
sive use of Kevlar in its construction
makes it the lightest competitor in
the field.

47
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o Milicary satellite relays
P-3C Orion antisubmarine aircraft uses radar, ASW data that's bean
sonar, infrared and magnetic anomaly detector collected by ships, air-

{in tail extension) to locate enemy. On-board

craft, submarines and
Univac computer processes sensor data.

listening networks.

Lamps Mk. 111 helicopter |
tows sonobuoy for passive |
listening; also carries Mk. |
48 ASW torpedoes and magy
netic anomaly detection garr.

Surveillance Towed Array System, con- is equipped with anti-
sisting of sensitive hydrophone string, sub missiles and tor-
will go to sea behind civilian-manned pedoes, can launch
Navy ships this year. . ¢ ASW helicopter.
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Military

A deadly game
of hide-and-seek

Recent developments, both in the
news and behind the scenes, have
focused attention on antisubmarine
warlare as one of the key military
and political arenas for international
relations in the near future. On the
one hand, Soviet submaorines seem to
be penetrating the territorial waters
of Baltic neighbor Sweden, a neutral
country, at will, and escaping unde-
tected. On the other, U.S. advances
and planned deployment this year of
new antisubmarine warfare (ASW)
systems are seen as such a threat to
the integrity of Soviet undersea oper-
ations. that the Russians have

! brought them up at Strategic Arms

Limitation talks.
A Soviet submarine (a nonnuclear,
obsolescent Whiskey-class vessel)

" ran aground in Swedish waters in

Orctober 1981 and had to be towed off
by the Swedes. A year later, the
Swedish coastal defense forces be-
lieved one, or possibly two, subma-
rines to be trapped in a small estu-

ary.

Thus begon o deadly game. The
Whiskey sub, scanned during the
1981 refloating, was determined to
have been camrying nuclear-tipped
torpedoes. The Swedish forces be-
gan by dropping depth charges into
the bay after sealing the exit with
nets and patrol vessels. Because of
Soviet activities, the Swedes had
developed a whole range of weapons
designed to disable modern U-boats
without necessarily endangering the
lives of their crews. Shaped-charge
depth bombs punch small holes in
the pressure hull, forcing the sub to
surface withoul destroying it; torpe-
does with small explosive charges
home in on a fleeing sub’s propellers,
also forcing it to surface.

Last October, there was no final
determination; either the Soviet sub
escaped, was destroyed (unlikely) or,
as the U.8.5.R. maintained, was not
there to begin with. With ite rug-
ged, rocky bottom and constant inter-
mingling of waters of differing tem-
peratures and salinities. the Baltic

Edtitor: Robin Moelson




coast of Sweden is one small area
where a submarine could probably
hide from a concenirated search.
False sonar echoes from the bottom
and various water layers are used as
cover by modern subs as a matter of
routine.

However, the ASW systems that
the United States (unlike Sweden,
which doesn't employ highly ad-
vanced detection gear) is putting into
operation will soon render the es-
capa of a submarine from similar
circumstances unlikely. Among the
elements (see illustration) of a com-
plete. global ASW network, one of
the least known is a central computer
that can receive listening data from
land, seaq, air and undersea stations.
The computer can process this input
to wvirtually separate background
echoes and natural feedback (even
whale songs!) from operational
noises and sonar “hits" on live sub-
marines. Data are relayed by satel-
lite to the computer.

Sound is still the medium by which
a submarine is most likely to give
itself away. But the stress has shifted
from active sonar (“pinging”) to pas-
sive listening with sensitive hydro-
phone arrays. For one thing, sonar
betrays the seeker; unlike the WWII

scenarios, where convoy escorls
would steam in hot pursuit of any
suspected submarine, today's sub
search is more likely to involve air-
craft. With vertical torpedo tubes and
torpedoes that can home on active
sonar signals, a submerged enemy
can sink its pursuers as they steam
over it. And the most modemn subs,
like the Soviet Alfa Class. can run
taster submerged —nearly 50 mph—
than escort vessels on the surface.
Hydrophone arrays have already
been deployed on the sea bottom
near the “chokepoints”—channels
through which all U.S.5.R. naval
vessals must pass to get from their
home ports to the open seas. In addi-
tion, cable-linked hydrophone ar-
rays in the Navy's Sound Surveil-
lance System (SOSUS) are off U.5.
coasts, monitored by land stations.
Units of the Surveillance Towed
Array Sound System (SURTASS)—
hydrophones towed behind civilian-
manned ships—will go to sea this
year. Rapid Deployment Sound Sys-
tem (RDSS) buoys are being devel-
oped that can be put into place tem-
porarily, by airdrop or submarine
launch, to monitor areas that have
become sensitive or where other

hydrophones are inoperative. The

W ES e kel wimille e e R A E

RDSS buoy has an operational life of
about 30 days and will broadcast its
data in short, high-speed bursts to
avoid giving its location away.

Any submarine running at speed,
even miles away, can be sensed by
hydrophones. But pinpointing exact
location is very difficult. Alrcraft,
like the land-based Crion, the carri-
er-launchable Nimrod and the Sea
King and Lamps III helicopters, are
required for this phase of the opera-
tion. Airborne computers on the
fivedwing planes process radar, in-
frared and magnetic anomaly infor-
mation. The helicopters can lower
sonobuoys into the ocean and tow
them like ships, to listen passively
and/or "ping” for the suspected sub.

And perhaps most formidable, the
Los Angeles-class attack submarine
also tracks the Soviet sub with its
bow-mounted sound gear. Against
its counterpart’s greater speed and
deeper diving capabilities (some
U.5.5.R. classes), the American sub-
marine pits the Mark 48 torpedo, with
speeds of over 60 mph, range of 25-
plus miles and multiple search/hom-
ing modes. Currently, the Russians
seem to be trying to develop quieter
submarines.

Meanwhile, the game goes on.

R T
Electronics

Acoustic tape

Bats used sonar to navi-
gate through the air long
before it was used to detect
submarines. And now,
high-frequency sound is
being used in everyday de-
vices. Cameras use sound
pulses for setting accurate
focus, and an instrument,

known as the Kwik Tape,

operates on the same prin-
ciple.

Ewik Tape welghs about 32 oz.; many applications are posaible.

The unit is about the size
of a small home movie
camerg; operating from re-
chargeable batteries, it
emits ultrasound pulses to
measure distances from
2.5 to 90 feet on a digital
readout. The manufacturer
claims the device is accu-
rate to plus or minus one

150

inch through the entire
range.

The Kwik Tape updates
a measurement every sec-
ond, if left in the oN posi-
tion; a narrow beam angle
permiis measurements to
be made in confined areas,

such as through doorways.
The 40-megaHertz sound is

imperceptible to humans
and doesn't harm ani-
mals.

E.M.U. Electronics, 8260
Blaine Pl., Crown Point,
Ind., maker of the Kwik
Tape, has established the
ﬁl list price of $250 for

ie versatile instru- [
ment. v‘d
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Picture where you
can go with a $99% computer.

Remember when they said all computers
would be affordable ?

Well, here they are. All ane of them.

The only $99.95 computer.
Now you don't have to spend hundreds or
even thousands of dollars to enjoy some really
m&:ﬂandmmrm:gﬁtumgogmn&
You can own a full 1004 personal
computer for only 399,95, And vou can buy it
directly from Sinclair Research, the Y
that the affordable computer.
nology possible, with a unique Master Chip
which replaces as many as 18 chips used in
other personal computers.
The TS1000 is the lowest priced personal
computer on the market. In addibon to being
very affordable, it's very expandable,
You can select from a number of 1K software
programs for the basic computer. You can also
learn how to write your own programs.

The 16K Memory Module. More power to you.
For only $49.95 more, you can purchase
our 16K Module and use even more
shcated ,
ion of games, educational programs

pplications.

The 16K Memory Module plugs rght onto
the back of the Timex/Sinclair 1000 and pro-
vides 8 Hmes more memory capacity. The
perfect way to expand your system without
emptying your wallet.

A even the
merely curious can afford.

The TS1000 &= designed precisely for you.
Anyone can afford it. Anyone can learn how
o e 1t

So now even the curious can take advantage
of our many software cassettes, which work
with a standard cassette recorder.

kb o oo o
cal a ve msbucton
written m clear, simple English. And the com-
puter hooks up to your TV for video display.
pe:Ijt;naJ mmlﬂmﬁﬁdﬂ;m ill Jet

com| Eever wi
ymﬁyilhyguﬂt?rm!wlmhﬁatmrbk.
three casseties, get one free.
Bﬂgﬂﬂdmmuﬁu-m.
The fact that computers are here to stay
bly reason enough to order now.
rwever, we also feature a special software
a free cassette. It's as simple as that, And now
youi can buy the and both 1 K pro-
grams and 16K programs right from your
home. No crowds, no waiting lines, no parking
wormies. Selecting from such a lange vaniety
of software has never been easier or more
comvenient,

But your have to order right away, thisis a

limited time offer.
How to order today,

is

Call our toll free number and use your
MasterCard or VISA. Or send the coupon
with a check or money order.

Then try out the Timex/Sinclair 1000 for

10 days. Ifym;c;dﬂ%ﬁ'ehfsaﬁsﬁedijtm
return it tous we refund your money,
{Sorry, no refunds on software.)

Call toll free: 800-543-3000. Ask for operator
509. In Ohio call: 500-582-1364. Ask for opera-
tor 509. In Canada call 513-729-4300,

508, Have your MasterCard or VISA ready
when calling. Phones open 24 hours a day, 7
days a week, These numbers are for orders

Sinclay Research I.td.,-z Sinclair ﬁ
Nashua, NH 03061.
Call toll free

Sinclair Plaza, Nashaa, NH (3061
[ Check or Money Order encloged, payalble to Sinciair
| Research

V' Check the boes of all sofrware cassettes you want, If |

circle the one cassette you wish to recerve free.
| Price Q. Amount®
TSI
39995
16K RAM #4995
1K
§ 900
16K
Cassettes 15,00
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PM SOFTWARE
MONITOR

A full-featured Pascal for $29.95!

If you know what Pascal is, then you're
already pretty excited and you have
permission to skip this paragraph. For
those who don't—1let’s first say that the
exclamation point in the title above 1s
well-deserved. Pascal is a very power-
ful computer language that ofien sells
for $300 o $600 from various suppli-
ers

This new version of the language,
from JRT Systerms (1891 23rd Ave.,
San Francisco, Calif. 94122), offers an
incredible amount of value,

People who have used other versions
of Pascal will recognize several top-
notch features that include a one-step
compiler. graphing procedures and

random files that can go o 8 mega-
bytes. And this package also shines for
the Pascal beginner, It includes a 125-
page manual that, in our opinion, is
worth the $29.85 by itself. While the
manual alone won't teach you Pascal,
it's an excellent reference to use with
any of the many available Pascal text-
books.

The one thing that people familiar
with other Pascal versions might miss
is a text editor; This version doesn't
have one of its own. Program lines
must be emtered using a word-process-
ing or screen-editing program, but
most computerists already own such
ProOgrarms.

The truly amazing price seems more
eye-catching when you consider that
the program is not copy-protected. JRT
feels that lowering the price of such
software and offering it in a user-acces-
sible manner will widen the market-
place to new levels of profitability. In
these days of programs that cannot be
copied by the user, JRT's approach is
refreshing—and surprising. The com-
pany’'s ads specify that if a user wants
to copy the disc or manual to pass onto
a friend, that's okay—as long as such
copies are not resold.

The Pascal language JRT offers will
run on any CP/M computer. If you have
one, this is an absolute must,.—N.5.

New Apple/IBM database

The Data Reporter, a database man-
agement package for the Apple or TBRM-
PC, can be used for a vast range of
applications. Records may be added.
changed, stored sorted and printed.
For instance. you can balance a check-
book. keep all expenses from several
dccounts sorted into categories. and
have it printed in a concise report at tax
time, or for budgetary analysis. The
Data Reporter is fast, and easy 1o leamn
and use.

The programs are written mainly in
BASIC. which makes custorn modifica-
tions simple. The data-handling rou-
tines are written in machine language

for top-speed operation. All data are
kept in memory, speeding operation of
sorts and searches. The data can also
be displayed graphically with statistical
analysis performed.

And once you've set up your data-
base, you can reformat the fields. If you
want to add phone numbers to a client
list, for example. you don't have to re-
enter all the other data.

An on-board text editor allows print-
ing of very flexible formatied reports
The editor can also be utlized for
notes, memos or even form letters that
include data. Data Reporter lists for
£225 and is available from Synergistic
Software, Renton, Wash.— Allan Turoff

TRS-80 disc utility

Super-Utility Plus is a first-aid kit for
TRS-80 Models | and [IL It lets you
make backup copies (even of protected
or shghtly damaged discs) faster than
TR5DOS, modify disc files, find any
string of ASCII or hex bytes on the disc,
kill files by category and change a for-
matted disc's name. [t also allows you
to create custom disc formats, repair
damaged directories (the part of the
disc that usually goes first), modify and
copy tape files, and compare, copy and
find the memory address of any file
This amazing kit is from Breese/QSD,
11500 Stemmeons Expwy.. Dallas, Tex.
75229 —Charles Bennett

s q

Become captain of your own starship

Commander from Voyager Software features screens that simulate action S
at various battle stations. Above are the science station (left) and weapons station with the Apple II or Atari 800 enter a
(right). The game turms any Apple I into & complex starship command center,

The snake turns

by Dowvid Snider

‘i for keyboard

tine from Broderbund lets thoso
maze of fun and animated snakes.
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If you like
fo blnld things,
NRI can show you
howto make
buildingh

Learn professional

contracting techniques
at home in your spare time
with NRI's new Building
Construction Course.
Within the next 10 vears, this
country will need 18 mullion new homes
...and the contractors to build
them. Right now, there's heavy
demand for remodeling
and renovation ex-
perts. And NRI
can get you ready. . teach vou
evervthing vou need to know, get vou
ready for management and supervisory
jobs, even your own business
Learn to Read Plans,
Estimate Costs
We start you right at the begin-
ning, with key lessons on site selection
and planning, Then, vou learn to lay
out a home, read blueprints, and esti-
mate costs accurately. Working with
a complete set of plans for an NRI
energy-efficient home, you get experi-
ence in every stage of construction.

Learn Professional Secrets
You're trained to work with all the
trades. You learn the basics of carpentry,
masonry work, electricity, plumbing and
heating, and more. And because vou
know what it takes to do the job, you
know what to look for when supervising
and inspecting.
Training Built Around
Energy-Efficient Home
You learn better because NRI
training is practical training. You get
over 100 action projects from scale-
model construction to building actual
framing sections. Lessons and projects
are coordinated with a contemporary
energy-efficient home designed espe-

cially for NRI. You keep
these plans to build your own home or
select from more than 50 low-cost op-
tional plans.
Includes Seminar,
$1,000 in Discounts

Al no extra charge, graduates may

participate in optional owner/builder
seminar, meet other builders, get expert
advice on local building codes and con-
ditions. Or, elect individual consulta-
tion. And you get NRI builder discounts

worth over $1,000 on materials and
panelized house packages.

Free Catalog,
No Salesman Will Call
Get all the facts on this big new
opportunity. Send the postage-paid card
for your free copy of NRI's Building
Construction Catalog. Now is the time to
build a future for yourself! If card has
been removed, write to address below.

Or check card for other career opportunities

Small Engine Repair

Learn to service kawn mowers, ganden fraic-
tors, chain saws, tillers, outhoards, mopeds, motor-
evcles and mare. Includes professional toals like
inductive tachometer, volt-ohm meter, tongue
wrench, valve spring and ring compressors and
mare, You leam by doing, actually work with 5 HP
engine as part of your training

Air Conditioning /Refrigeration /

Heating with Solar Technology

Covers both residential and commercial fields,
including lessoms en solar heating, heat pumps, et
Complete with professional tools, including tog-
grade vacuum pump, system analyzer, tubing and
jnimt tonls, leak detector, and more

Electrical Appliance Servicing

NI trains vou to be a professional appliance
repatrman, even shows how to start your own full-
or part-time business. Fix evervthing from toasters

to refrigerators and microwave ovens. You even pet
professional tools and instruments fike appliance
multimeter and clamp-on ammeter
Auto Repair and Servicing

““Hands-on” trafning covers what you need to
know from bumper to bumper Includes professional
tooks like inductive timing light, ignition analysis
and tune-up instrument, vacuum test pump, and
precision oscifloscope for diagnostic work. Approved
b Richard Perty, America’s winningest stock car
driver and NRI automative consultant

NR1 Schools

McGraw- Hill Continuing
Education Cender

4919 Wisconsin Avenise

Washingon, [LC. 20086

ey
I‘J‘n . We'll give you tomorrow,




ALL NEW!
ALL GEAR!
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* 18 HP Twin Eng. %" %5 DAHLCO
« 1000# Loader || || 5000

* 3 pt Hitch | ' -1

* Live PTO Q) s

* Backhoe &8 4 o

* Converts f :2 =

to 4WD

Tha DAHLCO 5000 Crawler Tractor is the latest
member of the growing family of Struck - Kit Trac-
tors. 15 size and sirength make it the ultimate
homeownes and light commercial crawler. Its steei
cleated wide tracks give it the highest
floatation and best traction of any Struck-Kit Trac-
tor. Thousands of Struck-Kit Tractors have been
soid, Send NOW for:

* CATALOG of Kit construc tion and uses - 51.00
= ASSEMBLY MAMNUAL - 57.00 (refunded on

STRUCK-KIT. Dept. PM2ans 80y purchase)
| Cedarburg, Wi 53012

More Boat Less Money
9 7 SE 8 just $239

Really 3 boats in 1. Sea f’
Eagles can De rowed,

matoned of sailed al- rd
most amywhere Fish- #,

Ing. sailing. campensg, i
yacht lending, fiver run- -
ning, Sea Engles are ,-"‘

time quality aflernate (o
expenare inflatabie
boats, - -
FREECOLOR .
BROCHURE " :
Write: Sea Eagle N

Depl. PMIZE
St. James, NY 11780 *

O phone:
518-T24-8900

Send for your free copy of Woodcraft's new
calorful catalog, Fully illustrated with over
3,500 rooks, supplies, bocks, and more.
Satisfaction Guaranteed. Write today for
your FREE catalog.

&% WAODCRAFT*®
£ N Deor o3

' 41 Atlantic Avenue, Bax 4000
2B Woburn, Massachusetts 01888

‘HAWKEYE’

(Continued from page 81)

silent, and that was enough for Bill Per-
ry. It was time to chase the smuggler
into a comer and trap him.

“We called ahead to Jacksonville and
asked U.S, Customs there to ready their
Cobra (Army helicopter),” Perry ex-
plains. Then he radioed the Hawkeye
crew to “'tag along in case this guy (the
smuggler) ducks in the clouds.”

At that point, the smugglers were
part of a convoy, unbeknownst to them:
Their Beachcraft Bonanza led the way,
followed by the Customs King Air, with
the Hawkeye trailing close behind,
about 20,000 feet above the other traf-
fic. Slightly ahead of the convoy, the
Cobra chopper skimmed the treetops in
woods just off the coast, where many
small, often abandoned, airfields are
havens for illegal traffic.

Captured without a shot

At first, the hunted didn't know the
King Air was behind him. Nor could he
ses the Hawkeye circling above. But, as
the smuggler’s plane turmned landward,
the pilot saw the Customs craft.

"We had some nice puffy white
clouds,” Perry remembers. For a mo-
ment, the smuggler used the clouds as
cover, but the Hawkeye didn't lose him
for a second. The chase plane followed
the Navy crew’s instructions and stayed
right on the smuggler's tail as he
dipped through the clouds and put
down quickly on an abandoned air
strip.

Apparently, the smuggler intended
to flee into the nearby woods before the
King Air could land. But he had a sur-
prise coming. The Cobra chopper
skimmed the surrounding woods and
put down right in front of the smug-
gler's craft.

As the suspect started fleeing toward
the woods, the King Air touched down
and the copilot leaped onto the field,
drawing a bead on the fleeing smug-
gler with his 9-mm automatic. No shots
had to be fired. The arrest was easy,
and the catch netted 375 pounds of
marijuana.

The Hawkeye, manufactured by
Grumman for land- or carrier-based
duty. has revolutionized drug enforce-
ment.

In roughly a year of service in south-
ern Florida, the snub-nosed, turbo-
prop-driven craft has been credited
with nailing scores of smugglers on
land and sea with catches of up to 20
tons. Critics have called the southern
Florida experiment too expensive. But
there was hardly a whisper of opposi-
tion in October, when President Reagan
announced the Hawkeye program
would be instituted along all U.S. coasts
by early 1983.

Operation Thunderbolt

When the program started as Opera-
tion Thunderbolt in October 1981, the
flying radar station’'s presence was top
secret.

Two E-2Cs flying out of Patrick Air
Force Base south of Cocoa Beach spent
10 weeks escorting federal, state and
even county aircraft in their searches.
The craft gave the antidrug officials
thousands of additional eyes with its
General Electric AN/APS-125 radar.
{According to a Navy source, the Hawk-
eye radar, communications and data-
processing equipment make it capable
of taking over for all the air traffic con-
trol towers from Boston to Washington,
D.C., and probably more.) During
Thunderbolt, the Navy recorded confis-
cation of 13 tons of marijuana, 1,113
pounds of cocaine, 50 pounds of hash-
ish and 45 aircraft. Some smuggling
pilots got away, but 29 were amrested.
Officials credited the Hawkeye with
catching 50 percent of the smugglers
arrested in that period. And the cost for
the eyes-in-the-sky was a reasonable
£800,000.

At times, state officials have felt the
Florida peninsula was acting as one
huge runway for planes from South
America and the Caribbean, stnuggling
all soris of illegal cargo: drugs, aliens,
even exotic birds. Between 70 and 90
percent of the cocaine, marijuana and
Quaaludes brought into the United
States passes through the state, accord-
ing to Brent Eaton, a spokesman for the
Federal Drug Enforcement Administra-
tion in Miami. In fact, drug traffic has
grown so heavy that the Miami press
seldom even mentions marijuana busts
involving amounts under one ton.

If you're tempted to criticize the
expense of the Hawkeye missions, con-
sider this: For twoe months after the
administration went public with the
program in southern Florida in 1882,
drug traffic appeared to come to a near
standstill,

Increased risks

Airplane pilots around Miami told
Popular Mechanics that some smug-
glers had to take huge chances to avoid
detection by the Hawkeye. Some flew
their craft right into the Miami airline
approach pattern, hoping to get lost in
the traffic. Navy sources say such a
maneuver might allow a few planes to
slip past the Hawkeye, but the craft has
picked off more than a half dozen
smugglers trying to fly in with commer-
cial traffic.

Those who risk the net, PM has
learned. are attracted by the big
income. "The pilot’s price (for bringing
in a load) went from the £50,000 to
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$80,000 range to $150,000" in the
months after word got out about the
Hawkeye, according to Eaton. Mean-
while, he says, "the price of a kilogram
(2.2 pounds) of cocaine fell in Bogota,
Colombia, from $%20,000 to $15,000.
When the kilo reaches the United
States, it can sell for as much as
$60,000."

In addition to the Hawkeye and the
Cobra choppers, the Reagan adminis-
tration has brought other military hard-
ware into the drug war.

Mavy wvessels routinely assist the
Coast Guard patroling waters where
smugglers are found. Sometimes a
Navy vessel, following the lead of an
airborne Hawkeye, follows a plane to a
dropoff point at sea. The vessel then
steams to the pickup boat's location and
holds the smugglers as the Coast
Guard moves in for the amrest.

For a while, the Hawkeye's presence
was a source of concern to many law-
enforcement officials outside southern
Florida.

They worried that traffic which was
chased out of southern Florida would
merely find new borders to cross. Cana-
dian drug-enforcement officials were
particularly disturbed, and the an-
nouncement of the spread of the Hawk-
eye program to all U.S. coasts hasn't
calmed their nerves much.

Good timing

But Southern governors, who had
planned to heold an emergency winter
meating this year to discuss the turning
of smuggler traffic from Florida to their
state borders had second thoughts after
the October announcement. And they
were further reassured in early Novem-
ber when federal officials made a $20
milllon cocaine bust in southern Geor-
gia.

The timing couldn’t have been bet-
tar: a few weeks before the governors'
meeting was to have been held, but
after elaction day. No one accused the
feds of playing politics, and many drug-
enforcement officials from New Or-
leans to Nashville breathed sighs of
ralief.

While the Hawkeye probably won't
bring drug trafficking to a screeching

alt, the program has already been
credited with causing a panic among
marijuana distributors. Frobably, the
experts say, the drug business will be
homegrown for now, with farmers
growing marijuana plants that can yield
thousands of dollars in profits each. But
the hard-drug traffic—heroin and co-
caine—is expected to maintain a very
low profile for a long time to come as
the Hawkeyes start their sweeps of
coastal waters nationwidae. ™
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He'd be the top chef
in any cook’s book.

He’d rather work
for the Navy.

With what he knows about
cooking, he could write his
own meal ticket. But his
restaurant is an aircraft
carrier. And he serves several
thousand satisfied customers
a day.

From chefs and nuclear-
trained engineers to machin-
ists and skilled surgeons,
some of the best people in
their fields are in the Navy.
And that makes us proud.

They're Navy-trained career
people. Men and women who
not only believe in being the
best at what they do, but also
believe it means more when
it's done for their country.

Navy know-how.

It's working for America.
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ELECTRONIC

TOUCH ALARM

Totally portable - pe
for (protecting) senior citizens.

Simply hangs on the doorknob (inside). No
screws. No wiring. That's the complets in-
stallation.

Sounds off the instant the doorknob is
touched. Whether by hand .. . key . .. or lock
picking tools, Even a gloved hand will set il
off. For use on non-metallic doors only.
Startles and scares off intruders. Operates
on simple 9 voll battery. Send $29.95 & 3.50
postage & handling to:

JJR Ind.
. 127-09 91st Ave.
Richmond Hill,
NY 11418

.

Harme
Aggress
City
Zip

W & Handling $3.50
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Medical authorities agree we're super-
saturated with sait. Our saltmeter lets
you test food for salt content.

BY JEFF SANDLER

Not all foods with salt in them taste salty; many can fool you. Our saltmeter project will let you measure salt content accurately.

ur PM Salt Shirker comes to the

rescue of people worried about

their daily salt intake. It tells you which

foods have no salt, which have a little

bit, and which are simply loaded with
salt.

You might think that your tongue
alone could tell you what foods were
salty. With something like potato chips
or anchovies, this is true. It isn't hard to
tell. Yet, some foods you might never
suspect, like ketchup, are loaded with

158

salt. Likewise, some unsalty-tasting
cheeses are guite salty.

Salty circuits

Those sophisticated chemical sen-
sors—your taste buds—can’t measure
salt content reliably. But the Salt Shirk-
er can. It operates electrically, rather
than chemically, and tests for conduc-
tivity in your food. This is closely pro-
portional to the amount of dissolved
salt present. If the Shirker doesn't

detect any conductivity, then there isn't
any salt to worry about.

Things other than salt affect the con-
ductivity of food, but generally salt (so-
dium chloride) is by far the largest con-
tributor. Examples of other conductive
water solutions are acids (like vinegar),
bases and other salts (like potassium
chloride). However, these only add to
the Salt Shirker's readings. They never
subtract. While it's possible to get a
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This One Low-Cost Power Tool—

SAWS 10 desired widt...

PLANES to desired Thickness....

MOLDS ail popular Patierns...

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

The Onfy Complate Workshop Tool OF its Kind In The Worldl!
From the Day M Arrives... the Planer will make and save you
money. With short and inflation driving lumber prices sky-
high, this versatile power tool quickly pays for itseif by sasily con-
verting low cost rough lumber into fugh value finished stock. In
just one pass turn out your own quarter-round, door and window
stop, c2sing, tongue-and-groove ... all lar patterns. Other
operators are making cases for grnn her clocks, furniture,
picture frames, bee hives, bed slats, surveying stakes . . _ all kinds
of millwerk.

Built For Pros. .. Priced For Home Craftsmen. .. it is engineared
and built to industrial standards, but factory-direct selling keeps
the price low. Handles tough oak and walnut as easily as ping, and
80 ﬁmpia fo operate even beginners with no experience can
use it.
With just this one low cost power-feed machine
in a cormer of your garage or basement, you're
set up to supply lumberyards, cabinetmakers,
carpenters, remodelers, contraclors and
hobbyists in your area with custom-planed
lumber, trim, molding... ALL of their
millwork requirements. You can supply pic-
& fure molding to art shops, hardware and de-
partmenl slores, or sell direct o framing shops.
All standard patierns are avallable from stock, or
we'll custom grind a lmife to your own special
design or sample.

Does The Foley-Belsaw Pay? YOU BET!

READ WHAT OWNERS SAY:
A Good Investment ® Robert Sawyer, Roseburg, Oregon: "'J
believe that the Foley-Belsaw is the best investment I ever
made. I've been a planer man for years and am now retired.
The Folev-Belsaw has earned me 360,000 extra income in the
pasi eleven years!" -
Pays For liself: # R.5. Clark, Springfield, Ohio: **f boughr a
batch of walnut in the rough, and after planing it on the
Foley-Belsaw [ figured up the money [ saved. It was enough
to pay for rwo-thirds the cost of the Planer. It really does a
More Than Expected ® Stephen Schultz, Orangeville, Penna.;
"This machine pays for itself by making money out of scrap
boards. It is a very well built machine and I confess it is more
.'hqnﬂf really expected for the price. It does everything vou say
ir wifl."
« + + And Foley-Belsaw Is The Choice Of Professionals:
I recommend Foley-Belsaw Planer-Molder-Saw as
the most useful shop tool any craftsman could own.
We use one every day in the Workbench model shop,
and couldn't get along without it'
JAY HEDDEN — Editor WORKBENCH Magazine

Ty The

Foley-Beliaw In Your
chog On DU

You Take Nﬂ RIE-HI The Planer/Molder/
Saw Is Backed by Our Exclusive 100%
Guarantee of Satisfaction:

# “Try the Foley-Belsaw in your shop for & full 30-
Days and put it to work for you, Give it a thorough
test and make it prove that it can do everything we
say it will . . . use it just as much as you want. Then if
you are not completely satisfied, just send i back
and we'll return every penny you sent. And YOUl are

the sole judge! There are no questions asked , .

there are no fine print ‘use’ charges. Our flat
guarantee is that YOUF must be 100% satisfied or
you get your money back”

wiom Tl CAR

Tourr Exira T
imia

Extra income!

FREE
BOOKLET!

Ger FREE
Dook with
facts and
full derails

.. RUSH COUPON TODAY!

Just Mail Coupon...

NO OBLIGATION and
NO SALESMAN Cails!

ACT NOW!

Coupon

f coupon has been gy £y BE SAW CO Brings

removed, jast grad . -
90168 FIELD BLDG. Full Details!

ﬁ'“"'m'ﬂ"u“"" KANSAS CITY, MO. 84111 i

W TOU A
Turn Gxtra Tims
[L1E
Exira Inggme’
L

; FOLEY-BELSAW CO.
@@L gp168 FIELD BLOG,
CEELTTY  kansas CITY, MO. 64111

[ YEB. please send me the FREE Bookler
that gives me complere facis abour your
Planer-Maolder-Saw and full details on how |
can qualify for a 30-Day Free Tral right in my
own shop. | understand there (s No Obliga-
tiow and that No Salesman will call.

STATE
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PM'S SALT SHIRKER—SCHEMATIC DIAGRAM
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Saltmeter uses a.c. circuitry
from a d.c. supply to mea-
sure conductivity in food,
Layout isn’t critcal, but you
may use our PC-board lay-
out (left); view shown is foil
side of board. Artach a 9-v.
supply (battery or other),
plus going to where marked,
negative to ground.

The component side of the PC board (above) shows where all of the parts go.

BUILD PM'S SALT SHIRKER
{Continued from page 158)

positive reading for an unsalty food,
you'll never get a zero reading for a sal-
ty one. And since one dose of a salty
food can fill a day's quota, it's better to
be safe than sorry.

To make a simple conductivity mea-
surement, you would need only a meter
and a battery (essentially an chmme-
ter). But a quick look at the schematic
will tell you that our circuit is more
complicated. This is because when you
apply d.c. test voltages to a salt solu-
tion, an electrolytic reaction occurs that
coats the electrodes. This changes the
conductivity and results in drifting,
inaccurate readings. The Salt Shirker
overcomes this problem by applying
a.c. voltage to the electrodes. Then,
with the current rapidly reversing

You can use the photo of component side
{above) with the drawing at left to build
our PC board or to design your own.

itsalf, the electrolytic reactions cancel
out, giving you steady, accurate read-
ings.

A square wave is generated by one-
half of the LM358 IC1A), the four 100K
resistors and the .01-mfd. capacitor. As
the square wave passes through the
10-mfd. capacitor (capacitors can't pass
d.c.), the d.c. components are removed
and you're left with the a.c. voltage you
need for testing foods. The portion of
the a.c. sguare wave that conducts
through the food passes into the
remaining section of the LM358 (IC1B).
There, it is amplified and displayed on

(FPlease turn to page 162)

PARTS LIST—SALT SHIRKER

C1— . 01-mfd. disc capacitor

C2—10-mifd. electrolytic capacitor, 150 v.d.c.

IC1—LM358 integrated cirouit

M1—50-ua meter (Radio Shack 270-1751 or equiv.)

Al resistors are 4 w. carbon, 10% tolarance

A1-R4, RB—100.000-1F { 100E) resistor

RS—8 200-01 (6.2K) resistor

R6—1.000-01 (1K) resistar

R7—5.6-} resistor

R8—10,000-(1 (10K} resistor

R10—51,000-01 (S51K) resistor

S1—Switch, d.p.t.t. (double-pola, triple-throw)

Misc.—Cabinet, circuit-board materials, S-v. battery
or other B-v.d.c. supply.

Note: A kit, with all pars included, is awvailable for
£20.05, or completely assembled for $34.95. A
special budget version with a smaller meter and
case than the one pictured comes in kit form for
$14.95 from Circuit Craft Inc., 10 idell Rd., Valley
Stream, N.Y. 11580. Postage and handling includ-
ed.
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CLEAN AIR ON DEMAND!

At last, you can clean smoke, dust. pollen,

bacteria. and odors from your home or office air.

The Zestron lon-Generator cleans your air of
harmful pollutants as it fills the air with 30
trillion Negative-lons per second.

If you've been in the mountains
lately, you know how air is supposed to
smell.

And perhaps you've captured that
clean, fresh. invigorating atmosphere
after a thunderstorm. or while standing
near a waterfall.

That clean fresh air you enjoyed was
rich in negative ions, Nature's own air
purifiers.

THE ZESTRON 1G-700

Pollution and civilization destroy
natural air ions. A ZESTRON ionizer
recreates 30 trillion of these ions every
second. They clean the air of smoke,
dust, solid pollutants. odors, bacteria
viruses. and furnace fumes,

A new solid-state pulse circuit
breakthrough is used in the Zestron
ionizer. This gives the greatest ion
output (with no detectable ozone) at
an extremely low pricel Compare the
performance and prices shown in the
chart. The IG-700 clearly has the
greatest ion output — yet sells at a
rernarkably low price.

ION GENERATOR COMPARISONS
BUTPUT

IONIZER Iruaﬁ'llt:;:mp PRICE
ZESTRON 15-700 1.904.000 5 9995
lon Cloud 9000 T00.000 300.00
Energen 4028 550,000 14870
Dhal-An-lon 540,000 18995
|on Breeze 500,000 399.00
lon Fountain 360,000 129495
lonshpere 380000 9045
lon Cloud 7000 350,000 11995
Modulian 75000 8500
AirCare T2000 14995
Omega 700 63.000 24500
JS&A Air Bubble 77 B9.95
Orit 7 09,45

WHAT IT DOES

The high-powered output of the |G-
700 provides more negative ion benefit
for you. It cleans a larger roomn faster
and more thoroughly than lower-
powered units. Under ideal conditions. a
40 by 40 foot area can be cleaned by a
single 1G-700.

Scientists claim that these amazing
negative ions are of great benefif toyou
and can actually make you feel alive,

revitalized and alert while releving
depression and allergies. In addition.
hospitals use 1omiZers in burm units to
destroy bacteria and reduce pain, The
Zestron 1G-700 is clearly the world's
most powerful room onizer.

HOW THEY'RE BUILT
Don't let the IG-700's low price
mislead you. The unit is of the highest
quality, designed by engineers with
many year's experience in zero-defect
spacecraft design, The Zestron unit is
totally electronic and very guiet. This
unit is actually a home and office version
of a large commercial air cleanmg device

costing over 8 thousand dollars

b —
FREE TEST DEVICE

A free passive rermote ion detector
15 included with each jonizer. This
handy little device gives you
independent proof of operation, and
permits comparison with other
manufacturers ionizers.

Place the detector first close to a
Zestron jonizer, then close to a
competitive unit. You will see far less
ion output from the competitive

ionizer - in some cases no activity at
allt

1G-700 SUPERIORITY

The I1G-700 features adjustable
output, which lets you set the output to
your own preference. Some people
prefer fewer ions at night, while a large
smoke-filled room needs more ions
than a small room with no smokers
present.

The IG-700 has no moving parts and
nothing to wear out or replace, unlike
“perfume” filter-type air cleaners which
require frequent replacement of
expensive filters, and which emit no
beneficial negative 1ons.

Scientific tests show that these noisy
inefficient filter-fan units which emit
chemical “citrus” odors are more like
toys, and are no match for high
powered iomzers in thoroughly cleaning
the air we breathe.

The IG-700 is a compact 2% by 2%
by 6% inches. At 1.5 watts. It COsts
about 7 cents a month to run from
standard house current and carries a full
| year guarantee.

-

IONAIR
CLEANER

ZESTRON ION-GENERATOR

Please study the facts and figures on
this page, and then order your Zestron
IG-700. Try it for 15 days in your home
or office. We predict that you will be
delighted with the fresher air and more
stimulating atmosphere it provides.

If you are displeased for any reason,
however, you may return your unit
within 15 days. and we will promptiy
refund your purchase price

HOW TO ORDER

Mail your name, address and phone
number with vour check or money
order. Credit card holders may
speed delivery by calling our Toll
Free number. The Zestron 1G:700
lon Generator is 598 85 plus 54.00
postage and handiing. The price
includes a FREE remote lon
Detector and Owners Manual.

ZESTRON IG-700 - $99.95
plus 54.00 postage and handling
(2 Units. $94.95 each
plus $3.00 postage and handling}

r------------
i

CREDIT CARD ORDERS ONLY
Call TOLL-FREE Anytime

1-800-334-0854
Extension B77
North Caroling residents. call:

1-B00-672-0101

Other informaon (404} 587 2257

CLEAN AIR
ENGINEERING

Department PM2
110 Towergate Place
Atlanta, Georgia 30338

IL.------------



BUILD PM'S SALT SHIRKER
(Continued from page 160}

the meter. If you switch in the 10K
resistor, the Shirker will have high sen-
sitivity to salt. When the 51K resistor is
in, the meter will have low sensitivity.

Placement of the parts isn't critical.
Once you have the parts soldered to a
circuit board or wired on a perfboard,
wire the connections to the meter,
probe and switch. Solder the battery
clip onto the circuit board, mount the
components in the case and connect the

brate the Salt Shirker is to make some
test solutions of saltwater.

Make a saturated salt solution by
dumping enough ordinary table salt
into a jar of water so that even after
shaking the jar, no more salt dissolves.
Take exactly one teaspoon of the clear
salt solution from the area above the
undissclved salt and add it to one quart
of fresh water. This calibrated quart
solution has 24 milligrams (mg) of sodi-
um per ounce. By adding other
amounts of the saturated salt solution
to a quart of water, you can get other

accurate salt concentrations as outlined
in the charts.

O-volt battery to the clip.
The best way to check out and cali-

SONIC-SCAT! " & oS\ o 2

ULTRASOUND GENERATOR Jﬁ'
Rids Your Nome or Business of .-l
SOUNRRELS, WEASELS, SKUNKS. .. %

Many Other Pests — and They Never Return! T ~

No Poisoas! No Traps! 100% ELECTRONIC DEVICE =~ — = — 7 v
Harmless to Doga, Cats, Birds and Fish — Just plug it in Wﬁfﬁ%\
and flying and crawling introders disappesr

The clean, sale, odor-free, mess-lree PEST-REPELLING method used by restaurants,

food packers, kennels, racing stables and velerinarians.. NOW AVAILABLE FOR
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Lol |
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High-sensitivity scale
HReading Sak Sodium
(mg/oz.) content
o o None
10 2 Liow
20 3 Lo
30 4 Limw
40 5 Low
50 -] Low
Low-sensitivity scale
0 0 or trace Lows
10 B Maedium kow
20 12 Mediumm how
30 24 Mestivum
40 40 High
50 70 High
Pinned Very high

CALIBRATING THE SHIRKER

Saturated salt solution Sodium
added to 1 qt. fresh concentration

water (teaspoons) (mg'oz.)
Liy 6
L4 12
1 24
2 48
k| 72
5 120
10 240

Set the Salt Shirker on its low-sensi-
tivity scale and dip the probes into the
24-mg/oz. calibrated solution until the
meter reads 30. The probes shduld
extend in the water about 2 inch. Make
a tiny nick on them with a file at about
4 inch from the tip so you know how
deep to probe the food.

If you're trying to reduce your salt
intake becauses you've heard that the
average American eats about 20 times
the salt his body requires in a day, then
it's simple. Just avoid the foods that
make the meter read high on tha low-
sensitivity scale. See the list on page
163 for the average amount of salt
found in various foods. :

A typical Sak Shirker measurement
might go like this: You ate 4 ounces of
cottage cheese and measured the sodi-
um content to be 64 mg/oz. Multiply
this by four since you had four ounces
for a total of 256 mg. Add this to what-
ever other sodium you had during the
day to arrive at your sodium intake,

Remember that it's the total sodium
you eat in a day that counts. If all you
had in one day was one salty potato
chip (20 mg sodium), and all the rest of
your food was salt-free, then your sodi-
um intake for the day would be low. On
the other hand, if you dissolved a tea-
spoonful of salt in a gallon of water, it
might not even taste salty. But if you
drank that gallon of water in the course
of a very hot day, you would get 100
times as much salt (2,000 mg sodium].

You might be surprised at the
things that have too much salt for

POPULAR MECHANICS « FEERUARY 15983



Design the probe so youll always have
the same length of electrode in the food
you're testing. We used a plastic dowel.

severaly restricted diets—some tap
water, for instance. If your Salt Shirk-
er gets a reading from your water, call
the company to find how much of the
impurity is due to sodium.

Ever take a dose of sodium bicar-
bonate for an acid stomach? It may
put the fire out, but it also wallops you
with a dose of sodium about equal to
straight salt (NaCl) in sodium content.
Generally, you have to be careful of
processed foods because that's where
the high sodium contents are.

Keep in mind that the Salt Shirker
only works in water solutions. You
could push the probes directly into a
pile of dry salt and nothing would
happen. But wet the salt and the
meter would slam on the salty side.

Foods that are dry or fat based—for

instance, bread

and butter—don’t

have water. S0 you might not get a
reading even if salt were present. 5o if
you suspect that a given food doesn't
have enough water to use the tester,
mash it up in a dish with a little water.
This will leach out the salt. Then you

can test in the normal way.

TYPICAL SODIUM CONTENT—ONE
SERVING, COMMON FOODS Mg

Antackd

Appla Ima:ﬁum‘l
Apple pie (4 shice)_ .
Bacon (4 slices. broiled) .. ..
Braad (skica)

Butter (tablespoon, sakted) .
Bunter (unsalted) . T
Chicken (1% breast, baksd) .

Chicken pie (8 oz., frazen) . . :: R PAg
Club sods {1 cupl [y

Comn (% cup, canned)

Com flakes (1 cupl

Cottage chssse (4 oz.) A
Cucurnber (%, medium) ... .
Dill pickle {large)

Dry milk (%4 cup) .

Gramjawtltnhlmmm] S £

Green grapes (%% cup)
Ham (3 oz.] \
Instan: mashed pl;\tatuu l'l v:up}
Lemon {medium)
Margarine (tableaspoon)
Muoat loaf TV dinnar
Milk (1 cup). . .

Pork (3 oz, roagted)
Potato t:m-dkum baked}
Potato chips (100
Pound cake (1 oz.)

Salt (1 tablespoon)

Soy asuce (1 tablaspeon) ... ... ... ... 1.

Sreak (3 oz, brolied)

Tomato {medium) »
Tomato sauce {4 cup, canned)
Tomato soup (1 :lmcmmd:l
Tuna {3 oz.) (e

Tuna {canned in odl)
White wine (4 oz.)

.......... e}

. 53

482
a4

SUE
. 138
ML |
. 103
BE3
........ -]
196

165

256

EE T |

.. 1.428

224
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NEXT MONTH IN PM

m All-new '83 Corvette—what
it's like to drive.

m A beauty of a barn that you
can build.

m Special RV section.

m PM shows you how to be
your own weatherman.

m Automakers who dared and
lost. De Lorean was but one.
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ﬂ Synchronized
bathing

Our two daughters, my wife and [ used
to drain the hot water from our baths
immediately after we bathed. Now, we
leave the water in the tub. The heat
from the water is released into the air.
We can lower our thermostat and still
be comfortable. We also stagger our
bathing to let the heat from each bath
warmn the air. The last bather at night
leaves the tub full. This restores the
humidity upstairs and helps us sleep
well.— Bob Holton, Toledo, Chio

Saving Tips
ork 'l:gr Readers

Tempering tank for
a water heater

1 removed the outer shell and insulation
from an old water heater that had a
sound water tank, and placed the bare
tank next to my heater. Now, the
incoming cold water first enters this
tempering tank and is warmed by the

surrounding air in the room before
passing to the water heater. Note: Since
the tempering tank sweats in humid
weather, it’s a good idea to stand it in a
large pan to collect the condensation.
—Fred Devens, Toms River, N.J.

Outside air for
your wood stove

We built an outside air source for the
wood stove in our fireplace, to prevent
it from burning up heated air for com-
bustion and thereby creating drafts
along the floor. From behind the stove’s
air intake we extended a 4-in.-dia., fles-
ible aluminum pipe through the ash pit
on the fireplace floor, sealing the hole
with fiberglass. In the basement we cut

a 4-in.-dia. hole directly above the ash
pit's clean-out door, and ran sewer pipe
from it to the outdoors through the
nearest basement wall. We used elbow
sections to route the pipe upward to
grade level, the opening facing down.
Fine mesh screen in the pipe end keeps
out bugs and leaves.—E. Barrett and
G. Burns, Harrishburg, Pa.

Plastic keeps
heat in

Several winters ago we began stapling
heavy, 4-mil. polyethylene plastic on
the screens of our back porch to keep
out the snow. We carefully stapled the
plastic around each screen. This was
easier than transporting the porch fur-
niture to our crowded basement.

Little did we realize how much heat
that would build up in the enclosed
porch. From noon on, the sun shines
into the porch. As soon as the temper-
ature there reaches 70° F., I open the
kitchen door and dining room windows
onto the porch. The heat pours into
these rooms. In May we remove the
plastic so we can use it again.—Greta
Emerson, Lynnfield, Mass,

We used to leave our coffee maker on

its warmer from 6 a.m. until after mid-
night every day. Then | purchased a
vacuum bottle to hold the coffee. Now
that I use the bottle we not only save
anargy, but the coffee stays warm and
doesn’t get strong and bitter.— Louise
Schleissing, Niagara Falls, N.Y.

Share your original home energy-saving ideas, PM
will pay 550 for each published idea. Include
skatch or phota, if necwssary, a5 well as your social
sacurity number (needed if payment is made).
Submissions will not be returmed unless accompa-
nied by a self-addressed, sramped anvelope. Send
to: Energy-Saving, Popular Mechanics, 224 Wast
57ch 5. New York, N.Y. 10019,
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It's like having X-ray ears...

Tiny, powerful electronic ‘““ears?”’
let you hear whispers through walls,
conversations 2 miles away.

The Dyna-Mike
Transmitter

It's smafler than a quarter. But DYNA-MIKE
will transmil every sound in a room o an FM
radio tuned 1o the proper unused freguency,
from Ya mile to 2 miles away.

If you're at a -
nEighbor’s hame
a block from
YOur own,
yOu can
hear your baby's
Cry. of you can
tall the instant your
spouse comes home. I two
of you are driving tandem in two Cars, one o
both of you can communicate with the other
even il other cars drivé batween you _

DYNA-MIKE has as many uSes as your im-
agination can Ihink of. For a business con-
ference, let the finy mecrophone sl unob-
trusively on the table or concealed on a shell,
and you'll be able to record every word. For
busingsses, you can put an FM receiver in a
warehouse ¢ remode office and ''proadcast’™
instructions or orders 1o be filled

Public speakers never had a beder friend
than the DYMA-MIKE. No wires or sefup — [ust
fuirn an one oF mare radios and your spaech will
come through with pertect fidelity. Put ong on
the fromt parch, If you hear a suspicious sound,
turn on the radio and you'll hear the doarbelt or
the ring of the tefephang

Choose Your Model

Mew Horizons is introducing three modeds of
the DYMNA-MIKE supersensitive broadcast
microphong.  Model 1IC-18 is the warld's
smallest micorphone — it's @ miracle of eiec-
fronkc miniature power, with a high-fidelity
range of 1800 leel. Introductory price is
£129.95 (two for only $119.95 sach)

Madel X-18 is the longest-range microphone,
wilh an unbeligvable two-mile range. Introduc-
tory price is §149.95 (two for only $139.05
each).

Model X-3 is the most sensitive microphane
Il broadcasts perfect-guality sound aven from
low-levels or whispers. up to 1,500 feet. in-
iroductory price is 5849 .95 (lwo for only $89.95
each)

Each microphone |5 fully wired, complete
with standard HC-1.35v_ battery, good lor 100
hours of continuous use and easily and nex-
pensively replaceable.

Of course you're protected by fhe MNew
Horizon guaramiee: use any DYNA-MIKE
transmitter microphone for 30 days. with the
right to return it for a full refund if you're nol
delighted.

— Phone or use this coupon —

The Super-Ear

You'll hear it 3

Etfortiessly, you can hear nol jus! a baby s
cries, but guiet breathing, through a concrets
wall & toot thick. Put the SUPER-EAR earphong
in your ear and place the speaker on the wall
That's all there is o il

SUPER-EAR hears everything, and even more
astounding, hears 11 clearly. I1's as thaugh the
wall weren'l there. If you're coming home late
al might and think intruders aré in o your
residence. bel SUPER-EAR find out lor wou.
Want lo know il [he meetng is over in the room
with the ciosed door? SUPER-EAR will tell you
in a second.

SUPER-EAR is undetectable from the other
side of the wall. The quality of sound has amaz-
ing fidelity—good enough 1o record. and
SUPER-EAR has its awn buill-in recorder jack

Because SUPER-EAR 15 the ullimate listen-
Ing device, you can
use it to pinpasnt hidden
squeaks in your car
or the source of
mysteripus
Enging
MESES.
Construchan
experis use
i 1o check
for flaws
of cracks
in buildings
It Warks Anywhare!

Ever put your ear to & railvoad track fo try 1o
hear the train? Try it with SUPER-EAR. You'll
hear thal train many miles away. Use it as a
poweriul stethescope on yoursell, a fnend, or a
pet. You can even hear 3 bird's braathing.

The only source for SUPER-EAR s New
Honzons. Choose from two models — Model
SB-5, with ulirasensitive microphone, $139.95
{twa for only $129.95 each), or Model 5B-1,
with suction-type microphone, $99.95 (two for
only $89.95 each)

lse your SUPER-EAR for 30 days. If for any
reason you're nol delighted, the absolute New
Horizans guarantes means you can return it for

a prompt retund

The Phone Answerer
Recorder

The PHOME AMSWERER/RECORDER con-
nects in seconds belween any lape recorder
and your [elephone. Whan you're away it
automatically defivers a message up fo 20
SECONDS to anyone who calls: when you'll
refurn, when to call back, wheare you are.

When you're ihere, he ANSWERER/-

RECORDER stans
any cassate recorder

automatically
when you plck
up the phong
and shuts

off when you
hang up

It records both sides of the conversation wilh
astanishing clarity, giving you a permanent
record of every call, preventing unauthorized
use ol your phone, and eliminating misun-
derstandings over whal was said. I1's specially
wired 1o extend recording time on your tape
fecorder. Needs no battengs - i's always
“alive’”

Tha PHONE ANSWERER/RECORDER = a
masterpiece of miniatunzation. I's yours for
$49.95 (o for only 344.95 each). PHONE
RECORDER wnit alone, records but doesn'l
answer, $20.05 (two for $24.95) each), Every
instrument has the unbeatable Mew Horizons
guaranies

Fof immediate service on credit card orders,
call toll-free 24 hours a day, seven days a

week:

1-800-824-7888

Ask for operator NO. 551

i California: 800-852-7777
We Absolutely Guarantee! Use any electronic
instrument acquired from s for up to 30 days
If you decide for any reason that you don't wani
fo keep it, return it for @ 100% refund.

NEW HORIZONS

1 Pann Plaza, Suite 100
Mew York, N.Y. 10119
For Information Gall (201) 370-8029

Mew Horizons, 1 Penn Plaza, Suite 100 |, New York, NY 10113 Pz
Please ship at once, with 30-day money-back guarantee: = Phone or usa this coupon =
[ Super-Ear Model SB-5, §139.95

1 2 for $129.95 each Indicate paymen! mathad

[l Super-Ear Model 5B-1, $99.95 ____ Check enclosed

71 2 for $88.95 each p

71 Dyna-Mike Model IC 18, $129.85 — Biltls _VISA. ___ Master Card

[ 2 for §119.95 sach No.

[ Dyna-Mike Model ¥-18, §149.95 Expires _ Sigratura S
1 2 for $139.95 each Name

[ Dyna-Mike Model X-3, $98.95 S

[ 2 lor $88.95 each Address

[ Phone Answerer/Recorder, $48.95 City State Zip

[ Phone Recorder, 32995 . i

7 2 for §24 95 gach __Flia.s:dn 51.75 per tmaliue_rnr shipping. _




New Pulse Meter _
makes your €xercise
safe & effective!

The Pulse Tach™ Heart Computer was developed for use in hospitals
a select team of physicians and engineers.

and doctors’ offices
Read what it can do for you.

How fast does your heart beat
when you exercise? How quickl
does your pulse return to normal’
Does this “recovery time"’ improve
as you get into better shape?

Well, guess no more. The Pulse
Tach Fingertip Heart Computer
accurately reports your pulse to
insure maximum benefit from your
exercise without dangerous over-
exertion.

Pulse Tach is actually a micro-
computer that fits over vour finger.
It weighs one ounce and can be
wom easily during most exercise
p 5. It measures, calculates

displays what your pulse is
doing.

Its custom-made, powerful micro-
chip circuit replaces 5600 transisi-
tors and makes Pulse Tach the
most advanced pulse instrument
ever developed for consumer use,

Reading your pulse isn't as simple
as it might ﬁeem. Yuurrlﬂean’gfal
constantly changes — aps three
fast beats followed E; two slow
ones, one fast one, four slow ones
and so forth,

Pulse Tach has two ways to
overcome the problem. First, in
eral or light exercise use, it
averaﬁes“ K:ur pulse every four
beats. But after heavy exercise (or
if i'uu have an irregular rhﬁthm}
Pulse Tach can also compute heart-
beats over a longer span of time. In
fact, Pulse Tach is accurate to .4%.

AUTOMATIC, ACCURATE
HEART REPORT

After Pulse Tach evaluates and
processes yvour heartbeat, it shows
our pulse rate on an extra large
iquid Crystal Display for easy
reading indoors or out.
You get the clearness and consis-
tency of digital readout without the

time and bother of manually taking
a pulse.

There's more. Press a button and
an audio “beeper”’ lets you “listen”
to your heatbeat. It’s like having a
direct line to your heart.

ALSO A CHRONOGRAPH

Pulse Tach is more than just a
way to count heartbeats. It also has
an independent quartz stop watch.
Mow you can time your exercise
period, laps or anything else up to
one hour.

With Pulse Tach you know when
you reach the heart rate at which
exercise does the most good, The
stop watch feature tells you pre-
cisely how long you're at this opti-
mum _level. ﬁ'nen combine both
functions and compute cardiac re-
covery time — the most important
measure of cardiovascular fitness.
The better your shape, the shorter
your recovery time.

Pulse Tach should be used by
everyone. The fitness buff knows
the value of pulse monitoring and a
Pulse Tach is essential for the be-
ginner to avoid dangerous over-
exertion.

Additionally, Pulse Tach will
show ﬁ_ou how your heart is affected
by coffee, a cigarette or a stressful
day at the office.

It makes a great gift for a wife in
aerobics or your tennis partner. In
fact, anyone who exercises will
appreciate this little heart computer.,

THE PRICE MAY BE THE
BIGGEST NEWS

Original cost of the Pulse Tach
was quite high because guantities
were limited to professional use.
But just as pocket calculators and
computers have dropped in price
when made available to consumers,
s0, too, it is with Pulse Tach.

The Pulse Tach Fingertip Heart
Computer is only $49.95 vet its
solid-state micro-chip components
give better accuracy and more fea-
tures than bulky, old-fashioned pulse
meters costing $100-5200.

TRY IT FOR 30 DAYS

Prove to yourself that the Pulse
Tach Heart Computer is the small-
est. most advanced pulse monitor

Pulse Tach Fingertip Heart Computer is

Just two inches long, weighs about an
ounce yel it represents a major advanee
in persanal electronics.

on the market today. Try it for 30
days. If you're not satisfied for any
reason, simply return it for a com-
plete refund — inciudin% return
postage. You're protected by a 90-
daimanufacturer's warranty as well
as Baystar’s reputation for satisfied
customers.

Your Pulse Tach will come com-
plete with long-life watch batteries
and a necklace-size lanyard to keep
Pulse Tach handly when its not on

our finger. You'll also receive help-
ul instructions including informa-
tion on your “target zone,” cardiac
Ll;cuvery time and other exercise
Ints.

HERE'S HOWTO ORDER

To order, sim Ig' send your check
for $49.95 pIuSE .45 shipping and
handling to The Baystar gpompany
at our address below. Credit card
holders can speed their delivery by
using our toll-free number.

Your heart is thum‘l:ain Isit a
danger signal or not’ Pgind out,
Order a Pulse Tach Heart Com-
puter today!

—CALL TOLL FREE

Monday thru Friday 9 am. to 5 pm
Eastern Time

800-638-6170

All other times call 800-257-7850
Maryland residents call 363-4304

110 PAINTERS MILL ROAD DEPT. 38T
OWINGS MILLS, MD 21117 (301 ) 353-4304
“The Baystar Company 1983



Full-Size TRADITIONAL

ROCKING
HORSE

CATALOG s '[. gl
170 €if.,sil-size prat -

furnllure plans-%2,.00 'M‘HME ﬁ[’ﬂ“i D-;:l PZ-21
Iree wilh
. SO ) iz Shermas ive uaeanen, 1L G280

Big opportunitios  Big

prolits  Earn  guickiy

c Full or part tima. Learn
LO &l nome, 1's sasy. Do
EARM WHILE real jobs Al Tools

—Materials Supplied.
Lic. State of NJ —
Appd lor Veterans. Send
Name and address for
Lockamithing inatstute, Dept. ﬁmF I

Dev. Technical Home Study Schools,  Little Falls, N. ). 07424

TOU LEARM

Sand for
Fil sOOK

Portable Steam Cleaner
Steam in 80 saconds
CLEANM:
e Engines, Akr Filters, Lawn Mowers.
3 year guasantee on fire box, coils. Uses
liquid soap, propana fired. Wieight 1201bs
Aumihary pump reguired on ow waler
K PrEsEIE
\ WEDCO MFQ. INC., Depl. M-13
L% - 840 Wesl Broadway, Jacksen WY B3001

‘GARDENING? |

BEAT the HIGH COST of LIVING!

TEST
THIS
AMAZING TILLER ON YOUR LAND FOR 30 DAYS
MOMEY BACK IF IT ISNT RIGHT FOR YOU! |

S0 GENTLE, IT OPERATES SINGLEHANDED.
SEND FOR LITERATURE. YOU MIGHT WiN ONE FREE

HEREIS A
, BEAUTIFUL'
I.IPHlﬂi'a[LH-'l g \ w;:;g

BOMLET
MRILED

FREE!

LEARN UPHOLSTERY AT HOME . . restore old
chairs, sofas lo like-new condition! A clean, en-
joyable wa 'F' lo put spare hours to profitable use.
Old casi-offs picked up for dollars, worlh hundreds
when reupholstered. Fascinating home study
course includes tools, kils. supplies. Earn g8 you
l#arn — starl your own business!

Weads laxl irem

Tilks daeg irem
B din wide

1810 17 in wide

OOES THE WORK OF & REAR EROCR

BUT COSTS 50 PERCENT LESS

1. Bl nagped for commaercial use
W day money beck irial pariod.

7. Adjustsbis . from 18 10 2 inches
el hiood lines mnd il

3. Saven you lime Improves poud sl
and ghen yoi Uhe BEdl GENIEM 5Vl

SEND FOR OUR FREE BOOK TODAY! YOU'LL
| GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and ihe upholstery business and &
| sample lesson showing how the fabulously suc-
cessful MU systam s taughl. |t costs you nothing
to get the information and there's no obligation,
No salesman will call,
Mgsdern Uphslatery |nstitute,
B00GT Fuold Bidg, Kansas Cily. Mo, G411

GET STARTED HOW « MALL THIS

Tilly l= Corn Sty
NOT BOLD /N STORES . FREE GARDEMING GUIDE

WRITE TO: ALLENTOWN TILLER ¢O. DERT P
©'e Allemiown Fesd Co., Main 51, Allsnlown, N.J. 08501
For Aush Delbery al Litsrsture Call 2015305380

ZLLER TILLS DEEP WEEDS NARROW ALLENTOWM TILLER

HMOLNITTY MOFHYN B033M 4330 S0 B3040 HMOLHITTV
TILLS DEEP WEEDS NARROW ALLENTOWHN TILLER TILLS DEEP

At Last 8 New Amazingly Simpla
GAS TURBINE

JET ENGlHE
;h"'n"ﬁ“:ﬂ m* S ine. . "

I abants) BAMALITE Erg lnsir)
in,; il saian L] WEiFls
I.'-':.'.T'm . metal cutiing lathe with miliing

tn el
e wine mabombly dramisigh with Eritisal fimensisns,

Ll
Bill of materisls and protos. Prics H-N- Mo, ©.0.0.
SAVOY SCIENTIFIE  sanrd’s Y 1 - WP
' PLANS

RE EEU E 10ousHYDRAULIC

PACFESSINAL TOOL ENCSNEERED
Ao tha gl §hOD MBCH AT 1D S DS e
e oo TRy of Prots Bl e uling
pows CulSipmad door posh shaft

(= TN S
usage Toral PLANS
AVEMOE, i GREEN LAME P4 18254

FIRE .I 3
ACCIDENT

;-F“';&j CALL TOLL FREE NOW!
s ... AMAZING VINYL REPAIR
e® —$10 to $20 in an hour!

Big earnings. repeat business Car
shops. homes, motels, restaurants,

r = pars, etc FAEE FACTS BY MAIL
1] tull frea 1-800-821-6633 (1. 1-B00-572-0444)
write VIP, 2021 Montrose, Dept. 182, Chicago. IL 60618

Mow —witheut attanding collage—
ALl e
- L n Fi
nEg ran :ﬁailwl‘l:::l:nummr-g&:mrru.
bl eting. Management. Slatiatics,
TRAIN FUR Data Processing_adl af humlir:
A CAREER [ oo demnt e
L-] r

IN FINANCE g gaissman s cat ~ "
—— Finange Dapt. PADI, Soranisa, H.IHI&

Maka BIG MONEY with your

own spara tima home buainesa!
Hupe demEnd creates immedgip income
Mo EpATEnCE MECREIAry - B3y inalrucliona
ACT HOW! Rash name and address los FREE FACTS

JEM, Dept. 3. . Batile Ground, Wa BBE04

POPULAR MECHANICS « FEBRUARY 1983

ernUphuhlm Inmbitute, -
[ BOOST Fipld Bidg.. Mansas Ciy, Mo, 64111 3
| Please mail me a v of

vour honk. " PROFESSIONA L e
HOLSTERY lor Fun and Profit.” 1 under-

stand no one will eall and there i3 no ohligation

W previous dxperiEnce necERERCy...
Train Al home in spaes B dor gacil I
ing cpportunities in fasi-growng
space-agE indusiries. . Auiormation

1.‘r1| F Apospace, CableTV, Elmclronic I
' Crruitry, Computers, and much Mame Age_____
| [MIC] mara. No nesd 10 guil your poh I I
Ll ISIrACiors Are B CHI58 A Your Inie | Addross 1
- ﬁlq I h_' phona we pay e BN Send for 1 ]
ala 1L + N P Lnchs. cofor brochien, Mo sales Cily Stale Zip
- F1_rr| r rman woll call COS Elecironics Canber, | Sy ———_p——— |
1 Depi. MDA, Scranion, P& 18515 . _F
r,,..,u. Learn how to MAKE MONEY
mnmﬂlﬂm ] Trin o bome n spare me. Mo previaus xpe |
\ a TIIH!- & IDEAS BOOKI rence needed. Tooks and matarisly included with |

B, Ilu-lurJ:lllllﬂl reguired, We show pou
what to do, how todo i LEARN DRAFTING|

Hl.rhlﬂh'll!l!\'.lr I
AT HOME! |

|

I

I

UHU!:LIll PAATE, QADOETE & FOES ITEME, USUAY&ILABLE IN

=
5mn£s Ot CATALODS ANYRHERE! Bargen prices an sssryshing! . I'l FliE' '

Mass itwem i swnry hsss! fbavh gmscant fer srur ooy

gy

| KM anomss

) wretetd ciY 3410 nr
- NORTH AMERICAN SCHOOL OF DRAFTING, |

Idﬂ'l ] 'I"HITE’I- EI.EI'.‘THDM:

F F " i

plus H';urhuluuu and II's | m?.'r ey FOR THE NEAREST WHITE'S DEALER
h-. hhm hlﬂd"! odeis M!FHEEC’.TH.OGCALLTGLLFHEF
broem $70.05. 1-B00/547-8811

PA-3

H‘HF‘I"E'! EI..EC'I'IDHICS. INC. 1011 Plsasant Valley Rd., Sweel Homa, OR 97388

BUILD YOUR OWN BOAT

Join M thousands who build sach year AND SAVE 5E3| QLEN-L's prowsn
mathods arm especially Fancoed for amabers SaD-by-siep moioral ard wifian
ingiruchons with maeral Iahngs assaon PFROFESSAONAL RESINLTS! HUGE
Vdi-page calsiog descrbes owe 200 Sesigre. 810 55’ Sad & power boats. boal
WRlerE. Doabng Dooks, AND MORE! Orged calsog now @7l also receve FRET r .
“BOATBUILDIMNG SUPPLIES" brxiure

‘ITSI'I‘EHSIFHTTHIEHE :';'..I.'.--I‘...'.'..ﬁ.l:
e =, 1 ® 5157 Rosacrans, Box 7567, Belitiowsr, CA 90706 .
® [ GLEN-L catslog @ 2 00 fsen dth Ciass) OR .
: [ GLEN-L catuiog i 54 00 sent AIR MARL) bt
o [ FIBEAGLASS BOATEUILDMG-AMATELRS @810 s00 o
. I SOATBUN DIMG WITH PLYWOODD @5 Eppd .
& [ WAOARD MOTOR STALLATIONS EfUEm
» MO 10 FEERGLASS BOATS @5 0p  w
® [ AIGHING SMALL SALBOATS' £ 5pps @
$ [T WOW 10 BUILD BOAT TRAILERS o5 RS ®
& MAME M
L ]
e GTAEET .
— . -
GLEN=], ot wamn oesius . B M
9152 Fpsecrars. Box TS6T, Belfiower, CA 9076 o Srame e L]
' L]

S BRBESRRERRRAREERERRER

167




SAVE as much as 80°% with —=% Quality Power Tools

Amevrican Machioe & Teol Co., Degl. PHZY. 4th Ava. & Speing 31, Royersiord, PA 10468

Bt Sander §52 00

Please send me the pnils checked B Tin Arbor Saw §52.50 1 Disc Sander ARschment $17.00
I § Payment m hull enclased § M 1 Standard rip lence §6.50 H 1 Miare Gauge for Sander §3 .50
1 85.00 deposit sach dam enciosed. bafance | Long Cabened R Fence 57,50 T Jointer-Planer $63 30
£ 8.0 or charge my : 1 Ball-unrulf Spincfe $12 50  [] Bai-baaring Ie §15.70
I ["_-'Hﬂ— | 12" Sweng. 4 FI, Lathe S87.75 T Spindle Shaper Kit 544 40
] Bail-hesnirg Model §79.50 Deill Press 589 50
I Card Facn Plate $4 50 General Elacivic Mobor
| SIS —_— Sef of 3 Chisels §11.00 | £49 50 |wilh olfsd A8m)
I Expiration Date St of & Turning Chisets §29.00 1 §54 56 (Purchased Separslely)
Slonghers. Mame ———
I Address i Slate Lip

FANTASTIC VALUES WITH THIS COUPON!

DIRECT FACTORY DFFER AND F!E'I'ﬂ-
LUTHDMARY PATENTS dpcrease Co5ts
increase aftciancy. Full scle pawer
fools of heavy duly 100% cast e
gnl sieel Sleeamlined desigh fe
duces wighl . Telk malenal xnd pro
duehion costs Sgecial paents provide
aided ehfacipncy, BECUFACY. SAVINGS
Parts maile. asspmied 1ested packed
A ol owe Raclongs shmrlE'ﬂPd:‘ﬂ
RICA'S TD
.E.%BP?E;SED m:‘z MILLION USERS
comlirm Thes precison . vessablly and
rufged perloimance
“1@-YEAR LIMITED WARRANTY, Ay
part oe parts of aey AMT poreer (odi
ahich become moperative 1or any red-
win wefthin 10 years of the purchase
date will be repaired af risplaced by
\he facsary. Your ooy cost. ol et

B TILT ARBOR
2 PO -

WORK OF $150.00 BENCH &

i, Comverts easily g eq-:iwan“
§300.00 Moor model cabingl unils!
:?J:Eﬂ:.' rlp:d_ milres, culs com-
e “:': ":: adoes, makes coves

l’ lab. laciery. Wi
H 22 1bs. Including
complelely assem-
bled casi von and sleel 5 Baw wilh
Ground i35 won table, blade guarns,
!'I:T‘!E:.I.w&l“l bizde. RIP FENCE
if desired, for easier work :
g B work aligamend,
FRECISAON BALL REARING SPw
lor commercial service, $12 50 :HEI"'IE.
SAI.W BLADE TILTS . . . TABLE STAYS LEVEL. Lock
e 3 3 150", Rases towers. 0o 2414
W INSAN removes 1o take dado heads
If of farger {ned meluged) RIP FEMCE
08 lor Bench sew| S5 50 long iy

it desered doe saswer work i Eﬂ.l.\ 13 P mok
mr'“"ri' FE for cabingl base (a5 5-;Eu:|:n5.'%||"lmﬂarc
*’-’f;ﬁf{-:l:gmriz BIIr|sE 152;'59 bench saw as recewed (insel phata) sl nem
models costing S300. F EE;:LT model (as shown) uaranieed ta de wark of Hoor
. ' # you i reed arg 3 chest of 3 4" phwn,
b t \ 5 - :
ours Uise your AMT saw lor eulting. Plires peotide 27 x 24° work Fh'ﬂzrcﬁ"'::e?ui-t
VI-YEAR LIMITED WARRANTY*

10-DAY i’
GUARANTEE

Ty oy ANT power loos
'I:Iﬂ‘llﬂ I el Ry

INDUSTRIAL SIZE 12" SWING 4 FT.

Comparzble n speed. precisian and durabildy 1o urels
wnun LA'I'Hi seiing lot 5200 ang mose, 36 batween cemers, Foe wood
and plasts  Tubuiar sieed bed rasts with dual pomi sus
s NChelsE ACCuraly. exse of opeiatenn. Preceion
DOES WORK OF il thrust cup center_ heavy spur conter. graduabed T-rest
S200 UMITS Sapeed pulkey for diflerest wark damsters  Hemey-tuty
ball-neanng model §79 50
1.0.b. tackony, sm;:plu W1. 30 Ihs. Faceplate (optional)
Tor tuming bowls. famp bases, eic. 54.50. Sei ol 3 high
speed tuming chisels, $11.00 add'l, Setof 8, 529.00.

Mitre &

PRECISION 4" x 36 $3.50 a8d |

BELT _. :-h -

fo.b. taciony Wi 1B . A
i u :
l “ E:':Ea;ﬂwﬁ"ﬂ"m [tifts :‘u I 517,00 add 1.

Thi worid's most iskented bell sander. Heavy Cast ron
sgnrer has bel track and fension ponbod iwciodes 47 1 36 ﬁlaur:.;:u
sanding bell [hanges bom horizanial ko werlical sanding wn}“.i”
Uses 1 3 HP or targer modol 10-¥EAR LIMITED WARRA

_ 63"

% FADIAL DRILL PRESS

Ias. Al easi irom and sieel.

fo.b. faciory. We. 30 fbs.
1'2" capacily Jacob's chuck
meluded.

Indusingl qualty precsion e eih @ ctandied

leabures, many exiras Hend rases fownrs Depliy

al Mroad up B 16°. Preset ko any saghe for on or

of table drilbng. even horcontal drikeg. Complete

a8 shawm less medor, belt and modar pusliny

18-YEAR
LIMITED
WARRANTY"

22" LONG, 4-1V¥

e a5 shavwmn. 100%
ms'ﬁl‘lmﬂl‘m'"‘ geel,

Sportsman's Lock-Back Knife

Lifatime Guarantes *

Froa Loatlor Shoath IR 2 ,9

SAFETY LOCK prevanis e 8"

S 2 LS T

brass boll:m & lining. hand- :

AEOEAEIVE mulem-o-d hardia, Imﬁ‘- :
alwpath. I broken aver, we —

lmathar X
o e 1100 s 2l 38 poat
v L, 5 N 't .

—————— — — . — "

# VENEERING SUPPLIE

s The Toymaker Supply Co.
Degt B2 Tahoe City, DA B5730-5459
Langest tion of wood §

= Patiems. parts.’ books. kit

L FROM MOST STERED DISCS

St # Madl or
d

o hure gred dema record
Wirite to: LT Sownd, Dept. PM.P.0. Bos 3
Phons (404) £53-1 X656

BUBELAR ALABM Lol
§700 inius

F &M 2. 7E)

Z] seor e 4

GREAT SAUSAGE RECIPES

227 Mustrated book explains sausage
mit.lpn:g;lus home curing and smaoking of meat,
fowd and fish. Owver 100 recipes. Free equipment
and supply catalog has more information.

For yours, send fo:
The SAUSAGEMAKER
177-6 Military Road Buffalo, N.Y. 14207

Professional power planing ak 3 hand (ool proe. Make \aster, more A
rale |oints & [':‘ll:'-cls- I8 wendows, doors dunt'rl!-. '.nl:-:-"? Iggmﬁulﬁ::r._t_l
Adgusiable precision ground cast iron iable, r fead fable |ul-; 'n ol
i B° depih of cul: dence adpestasie to any angle 0 16 5.15 %ﬂl.:llﬂe'l b
ground high-speed sheel knwes Bail Bearing Spindle: $15. 3

10-VEAR LIMITED WARRANTY"

SPINDLE SHAPER KIT . roissor
lM"I 1.9.b. {aciory. Shipping WL 6 bs

Complele lesz woad parls. mokif

Makes beads. cowes moldngs. longue-
and-groove |oants, glc. Easy assembiy
plans. Has sedled greased-for-hie Bl
baarings sjusiabie heght eoirnl . Penci
assembly Takes 1 & WP o lasger Mmoot
Srandard 1 27 bore culters wailatre
10-YEAR LIMITED WRARRANTY"

AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring 5t., Royersford, PA 19468

@woToR

Develops & full 1 NP,
Mew Genaral Electine Mot
:IT '.illl t;ll'f'l any poaer kool &
3 al Fealwas 127 shal. 1725 APM S48 50
Il pwrchased wilh amy AMT lool (§54.55 if por
chased separately)
Covered by & sne year limited waranty,
17 Ibs. 1o.b. tactory,

Wesit eur Royersiond FACTORY SHOWROOM for Besz same low prices. 406 and Speing Sis. From 8 o &30 oo weekdays and % o 17 on Sl
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FREE AIRCONDITIONING

ool your o ko Free Dhed Bummer Professonaily dos-
fpnex) plare, specifcalions and bechnical anakyss 1o
Suild @ geathermal cooling syatem. Can be compleiety
PSS OF CONPRETH TG yauF Present &ir Randhng system
Pertect compliment ko yaur 8odar haeme Build if yourseld
lar Eppronimatély 51 20000 Plans $9 50 ppd Gend
payment 1o

| ENERGY s &8 Lutions

torhgate Mall ®» Box 8207 @ Cincinnati, OH 45247

E .I.E-FIEH'ing.;STE A m m

LOG SPLITTER!
Ondy 549 95 plus S8 p & h for
£ adaplable cone. of 99 95

plus§t0 ready-1o-attach to hub of
car of lighd truck (Spacity vekicla | Pa. —
send 5% sales lax. Frae info —eend stamped
sull gotragsed envelops Good Produtis,

Aoute 3 Box B8-A P, Huilztown, Pa. 19530
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1983 GOVERNMENT

SURPLUS DIRECTORY

BUY FOR AS LITTLE AS |
1¢ ON THE DOLLAR )

oneyback Guarantee |
JEEPS. CARS a5 low as 530, BOATS. HELICOPTERS |
TYPEWRITERS. TRUCKS. You can still buy over 800,000
Jiterns from the U5 Gowvernment. This manual shows ¥l
how b find thess bargains in your area at TR‘EMEHD&USI
|smw|:.5 Some actial prices.. CARS 530 PICKUPS 540
SHIRTS 22¢. 50 POWER BINOCULARS £3, and MORE ]
| THIS NEW 1583 up-to-date directory includes 4 Bidoers
I!.ISI Appicaton and listing of Delense Sales Ofices. Dur

BIGGEST MOST COMPREHENSIVE DIRECTORY Oniv £3.00.]
Eﬁzﬂ WISCONSIN AVE. N.W. WASHINGTON, D.C. 2001
— —

Cut pul This 20 and send 1o: SURPLUS, DEPT, A328
— S S S G S S — — —

mfo for autharized tv programming

Satellite TV

Price Breakthru!

Cormplate systemn, $398. 5100 receiver,

10-f1. antenna, §285. Latest 1983 info,

Set TV consumer raporlimanual

et e B S e

B¥x éﬂ..mu‘".“'_t,-illi.'- - 1.50W

g

Patent It Yourself

Showe, step-by-step, how to secure patent
Proteciinn your original inventions: an
alectronics device, new computer periph-
oral, ar ather unbque product or process, §
Written by a palent authasity, especially ¥
for do-it-yvourselfers! 180 pp.. 72 i“l.l.l-.l
- Hardbound. $14.95. Order No, 1426

Dept. PMX-283X
TAB BOOKS Inc. Blue Ridge Summit. PA 17214

TENT

OF s AELLP

e

~AMAZING =~

SCIENTIFIC and ELECTRONIC
%~ DEVICES —1—

PHASER shociosmve and imvisible FORCE FIELD genen-

and special eflects. NUCLEA aceel-
eratons and detectors. PLASMA, 10N, HIGH YOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTNING gen-
erators. THANSMITTERS and CONTROL devices for se-
PLUS PLUS INFRASOMICS, ULTRASONICS, ENERGY,
CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES. SEMND §1 for catalog of plans, kit and complet-
il AaimE 1o:

INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. M8
Amharst, N. H. (3031

i ‘?*;45-:: " INSTALLERS NEEDED

; . Earn electricians wages
installing safe, energy
gaving-Low Voltage, gas
light conversion kits, 12
million nation-wide o
Convert
Convert-A-Lamp, Ine.

7818 Trentway,

Houston, Tx 77040

T13-462-6508
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HOW TO FIND

GOLD NUGGETS
ELECTRONICALLY

Finding gold nuggets or colns is now
made easy with a new patented gold finding
datector. Before with other detectors i
was virtually impossible becausa of inter-
ference from black sand. T his new detector
Is unaffected by black sand and can detect
pinhead size gold nuggets at great range
Its maximum range is 17 feet. It is very
lightweight and has perfect balance. Ona
of our customers who had tried five other
makes and couldn't find a single nugget
now reports finding up to six nuggets in
one hour with his Gardiner detectar
Recently a 400 cunce gold nugget was
found with a detector. Free catalog.

GARDINER ELECTRONICS

Dept 31 = 4729 N, Tth Ave = Phoanix, AZ 85013

Larget side cn r .
phans for Lirge var o
poe bealdings. Send S0g it T IR
Crown Buslding Produsis,
Dhept. M B2 PAY. Box 14547 Omaha, NE, 8114

NEW! AMAZING —
FOLDING KNIFE tow Price!

Expersie brash hies®e with wood intyy, Bamsiul poished

SAWMILL 0f its Kind In The Worldi

If rﬂu need good, high-quality lumber, don't let
inflated lumber prices stop your important
building projects. The Foley-Belsaw goes right
to the trees and tums out smooth, true-cut lJum-
ber... even beginners get excellent rasults
Just one man (no craw neaded) can easily cut
enough on weekends to save hundreds of
dollars over hlgh lumberyard prices. For power
*use rra?l!q_i PFTO or other low HP diesel or elec-
fic unit. Factory-direct selling keeps price low,
angngcggvanlem time payments may be

alT,
Send for FREE BODOK! Just mail coupon below for
“How To Saw Lumber” bookiet and numB!;ih facts
on the One-Man Sawmill. There is NO tion
and NO Salesman Will Call on you. Do It ¥!
Belsaw Co.
30118 Fleld Bulkdl -
Kansas City, Mo. 84117 =——==
Pleave send all facts and detasle in
your FREE BOOK “‘How To Saw
Lumber'". | understand there (s Na

< f'ﬂ fm‘ntﬁdﬁn Salesman will
= Name
= Address

Cliy-State Zip

-

staniess sieel razorsham blade. Great for hunting. Fishing
't-!r'ﬂﬂqr Biade opavs smoothly and has a salety lock Euger
quanty. Ternfic gift sbem. Open se. T-inchid T5; B-mchi®d 15
Add 51,00 postage sach kewde Qider 4 knives and we il ship
postage fpe. [Taxas residents add 5% 1ax | Send a check o
MO poday, 30-day monsy back guaraniee Lasestier,
Dept, 381 » 3106 Reuter Ave, = Waco, TX 76708

Train at home for an m:t:irlil'ﬁ!l1
L uaNTENEE  career as an

wneres ELEGTRICIAN

k & sn's wages sgaingd the money you are now
making! Make exira money n Ir.'!m while you irain for a
tull-trne poby, Do ood joba lor Fiends and Sgve
monay SO YOur e eleciicat work. Laarm everything from
epairy and mamgnance i compinhy eecincal installations.
Mo previgus scperience nesded. Evarytheng explained in
#asy-bo-undeviand with plenty of drawings, s
grams and phobos. . atenakl, (el Squipment incluted
with course. Approved bor Viaterans and G| 's. Be ready o lake
almosd any elacirioen hoansing examinabon ofiered % stanin
cify or county. Mo eosd, no obligetion, no salesman w i call.

icS _MAIL COUPON TODAY! - |

Elnctrician School, Dept PBOCA
Sect | |5 Certer, Seraninn, P 1851 |

Fhursh gt laets 1l el Fves | 20 Begen it Fome in spare fime o bean ||

edpCinoian.
| L1 — |
| ABOREE] |
TV SINEDP J
159
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GARDCI § '
OFF YOUR T\‘q;
HANDS oy

*

Believe it! The Maspart
Home Gardener™ will do almost any job you need
dome in your garden. Tilking. Cultivating. Weading.
Edging and More. B0% of our owners use i ab leasi
gwery 2 weeks! Enjoy @ carefree garden with a
minimum of work. Send for details today on $5-back
Guarantee and moref

Call BOQ-227-2864 (in California, BO0-772-3589).

©J Please send me information today!

®

B Maszport America Inc.
Y P—— Eﬁm ?&n;ﬂ%lsanl PMH-3206
Nameg
Address
City
State Zip
Phane | 1

190 Maspart Amarica ing




DELIVERED
LOWER PRICED THAN IN 1980

Waight: (Total weight 1510}
Guarontes: 10 years agaoinst
failure,

Frice: §19.96 Factory pickup.

524 96 Delivered to your door.

WisA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-8B0OO-321-9652
Insidde Ohio 1-216-236-5021
Ot SEND CHECK OR MOMNEY ORDER.
Sorry Ne COD s

ADVERTISEMENT

SOTZ MONSTER MAUL

FAST-N EASY WOOD SPLITTING

= Splits most logs In one Bck-won't

stick.

* No struggling liffing heawy logs up
- 1o high priced powaer spiitters.

= Drop "em, saw ‘em, stand ‘em up,

and split ‘emil

*Forget about lost, stuck, or flying

wadges.

*Mo gasciine, no set-up, no foke-
dowrn.
& Mo wooden handies to replace.
= No gimmicks, Just simpie physics!

We at otz have been making the
same quiet offer for years Try o
Morster Maul at our riskl Within one
year, if you don't think it's the fastest,
least tiring method of spitfing fire-
wood, et us know, and we will give
you your money back, including
shipping Plus. it's guaranteed
against failure for 10 years,
OUR 26TH YEAR

Sofz Corporation, 13643 Station Rd., Columbla Station, OH 44028

PROVIDENCE
1 first saw your Monster Maul advertised
in Mechanix Tllustrated. . . [ was truly
amazed when 1 discovered that it actually
performed EXACTLY the way you said
it would. Not one single testimonial that
accompanied the maul was overstated in
even the smallest detail. . . [ guartered 3'4
ft. long green fir log sections, 18" to 30"
dia., with four swings. . . | only weigh 160
Ibs. . . and it was in no way exhausting,
When 1 see others weighted down with
two mauls and two wedges to do the same
job I do but take twice as long, I count it
as Providence that [ responded to your ad
before | threw my money away.
Dave MacGregor, Washougal, Wa.

SPLITS 35" ELM
I have split over 5 cords with the Mon-
ster Maul and it has performed up to my
high expectations. Before 1 bought the
Monster Maul, I broke 3 wooden handles
in one week! My Monster has not been
caught once. It has split logs 35" in di-

. ameter {elm) with an ease that makes ob-

servers ask to try it. Keep up the good
work.
R. Crocker, Lincoln, R.T,

SPLITS OVER 150 CORDS
IN ONE SEASON!

Ower a year ago, | purchased vour Sotz
Monster Maul and have never been
happier. My hushand and 1 have in just
one winter season split over 150 cords of
oak and assorted hard woods with your
maul. We recently received wvour latest
edition of the Sotz News and [ really was
impressed with your Lift N Saw...There

have been too many occasions where our
saw has been jammed or we take our
chances and hope we don't hit a rock, but
we're never that lucky. Again, thank vou
for a really fantastic product. | can see
why yvou guarantee vour products for so
long. Thev're really worth it.

Dawna Beckmann, Lenox, Mass.

WHO NEEDS IT?

I am heating a 25" by 25", 3 story farm
house with one of your double barrel
stoves in the bhasement. I put it in in Jan.
last vear and left the oil furnace running
{Lthe woodstove was put in to help onlvi,
After two weeks | decided the oil furnace
only ran to maintain boiler heat so [ shut
it down. Fantastic, 1 couldn’t believe it.
+6°, 30-35 mile per hr. winds., 75° in din-
ing room. living room and kitchen. I am
well satisfied with this,

L.D. Hubbard, Upper Marlboro, Md.

BEST AFTER 40 YRS,

Last fall I ordered one of your Monster
Mauls. Before winter set in 1 had split &
cords of firewood with it - it works! Con-
sider that | have been cutting and split-
ting firewood for over 40 years and this is
the best device | have ever used.

Chester Evans, Coshurn, Va.

SPLITS 20" OAK!
NEVER STUCK!

Last year was my first with a woodstove
and the first that 1 cut my own firewood,
1 had been using a 8# splitting maul and
a 6# sledge with wedges. For kindling 1
had & large supply of broken handles! As
a joke somebody left an ad for the
Monster Maul on my desk at work. It

ADVERTISEMENT

spunded great to me, so | ordered it. 1
couldn't believe your prompt response for
I had the Monster in about a week. It was
great! T couldn’t believe how easy split-
ting even 20" oak was. To this part of the
country a common hardwood is sweetgum
which burns well but splits awful. Even
the Monster can't always split gum in one
shot, but it has never gotten stuck and
it iz the best way | know how to split this
tough wood. (Many people who rent out
log splitters will not allow them to be used
on gum!} Two of my friends have been so
impressed with the Monster that they've
ordered their own. . .

Robert Prince, Virginia Beach, Va.

MONSTER HELPS

DR.'S BACK!
Your splitting maul is great, helps my
back. Better than a mechanical splitter
which 1 must bend over all day to use,
less back pain. P.S. Wish I hadn't spent
big & on the mechanical splitter!
Jack Shuller, DDS, Londonderry. N.H.,

SHOW AND TELL

A friend of mine used mv Monster Maul
on some apple wood and as you know it is
very hard to split. The maul just went
through it. like kindling wood. So [ want
ancther one to give to him. | wouldn't
take any amount for mine, 1 never saw
anything so easy to use. When anyvone
comes to the house and tells us how lucky
we are to have large piles of wood for the
stove and fireplace, we always show and
tell them how we do it. We really bless the
day we saw vour advertisement in the
magazine.

James Ruyf, Holden, Utah




LEARN HOW TO HANG DOORS
EARM $30pr he 3100-5200 FER DAY REPLACMNG DOORS

Part e, F s smae or Save §3 dong pour own Sien by shep smiucions
By & protessaral vl 2 500 g0 Furg | iw poor pioblema

LOWEST PRICES On
Log Splitter Components

2-Stage Hydraulic Log Splitter Pumps

A maganne for both movice and
veleran bringing you over 75 projed
plans per vear.. for building the best
of Earlhv Anwrican, Shaker, English
Contemporary furmiture climcis,

ORDER YOURMANUAL TODAY OMLY $5.50

GARRETT DOOR & LOCK CD
1853 Denison, Pomona CA 91768

& VIKIWGCHOUDAILLE Lorger oo
mocity hpiraul. T-srage parr Pee
feier ot tenss and for uie with
lerger cybivders  Nesfie Bwanigi,

towe hardened peors,  tlockwise s, lamps, gifis and mach more
rafgteon | Tocng shabt | Mosonem e .
e zg.u-:uqa, Hegh paefarm *] e ALL FOR LESS THAN 20¢ PER PLAN
- b ]
::.;.T::W b Breche . PRI S Begular ariches on shiop tips :,
pr-building.  finishmg  sechrigues
e Ui O ron teie | a0 money bing e
S 13, e o Tor s 13 547,50 | [[7.YEAR 16 bimominly issuem) —onky $12 00 i
z YEARS |12 bimonihly munl mhf 52700
o FTEM PR 0T - 18 TGP gt BA00-Ek & presgn Hates | yka— S 00 2 yeaes- 526 00
Use with B-HP pgiee Oier ypcs same B 159.5“ {Pieie nake paymiead m 1S F: i}
share, | 120k |
BN SLATERS LAAE ALELANAIL o8Ik il T J = MMM M7 --218 Th': W‘}Ud“-‘:lrkcr‘ﬁ‘ JUlll‘nﬂl
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|.5,gl N SAE Dhnng, OUT ‘ g I Py, BOVY 1625812 NEW MILFORD, U7 d677h
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ADDRESS -
DUNE-BUG TR e 524750 Ve e
X . . ATE =

S lete |J|||l||-l. Al
e how (o baifld o

lsuy - disc. prices om
Eards, wits, sngines,

iy
e S © —————————— R“l I “RE APPLIANCES
, :niﬂ for DUNE-BUG pkg ta: FOR COMFORT!
RO Lisesls 2 z
Box 987 z . i When you slip into .
'F-'l -I-I:“, CA, 51702 Damaler inquames rated pur::‘.l :Tzﬂ:: .:'l\l |]l':- r:-. bl'uul. 1!::‘:-: 5““,["] u:ru:n!-fﬂlzlﬂ.:lli'?il:pp:l::?r '.. "‘"\...'.-
& FTIM #R0 T o yiul enn enpoy  heavenly
L e - ..T:':: $134.50 f:::“: "'L‘t“;:"'_':_r:-‘:;.:'l
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Send $1.00 Far 100 Pﬂﬂﬂ million sold, since 1880, You buy awrect from the

BASEMENT T llET & factory - never sold in skanes - beware of imitatanes
B Equipment Catalog -] i

Only the highest quality materisls and workman-

Zdu E‘{nht Bh‘l An‘u sp!i:tl' HII‘I‘IS 0 —— Y huﬂ r|I Wkl e i IJlHl.frq"rf T 11

FLUSHES UP Tn S“lr or Es 4 | Twer Can Ordar Divact From Thin i | ship. | Esperially for older people who wash w avaid

% DU THLIPHOML, | 403 ( 4TH-0004 iy unnecesanry aperations for reducible rupture . Send

No l'liﬂml “ﬂ Floors—Installs E]l'. re! s“ RPLUS CENTER for our FREE illustrnted bookiet with no abligatian
Write McPherson, Inc. 16 BHROOKES APPLIANCE COMPARY  (Medicare

= Dept. PM-023 Lincoln, NE 68501 Dept. 771, Marshall, Mich, 48068 Pays 80

Box 15133  Tampa, Florida 33684

Burglar-Fire Protection

Protect Your Lile, Home, Business, Auto, eic,
® Qur coleleg whows hiw Initall woer own
olorm sysievm ond devices ond sove 3185 We
aller FREE write-m pngeeening iBrvde

The Family Hobby

e at fun! Create your own

l!t HTII.I.'I "":‘::'.':.,L:,,:,H The smasi sy (0 save maoney. enargy and weisr while shawening, Fn::;?r:r Efl'j::]r the '[anf;{mu,’;lg world

P p— T " = B T o L | o g 3 a1 e e e e T TS of miniature trains. This NEW Catalog

Burdes Security Co. Box E2802-PM  Linceln, Ne. 68501 e STty e i k8 et and Reserence Manusl is your- passpoct

Pt e e to this exciting hobby.

Vgt o Mo e it e This 656 page “lndustry Relerence”

- . i - contains thousands of illustrations,

CONVERT YOUR STOVE TO A CATALYTIC BURNER Bt e e e B e il g 4 b onet how-to tips. prototvpe information and
Y g G BT e v FATENT detailed product descriptions.

8 ot ihicemecy i 201 ® Diecrumnn poiiuber up i "5 FERRInS | Cars. locomoltives, track, tools,

scenery, bridges, books, buildings,
backdrops, ete. — it's all included . . .
... And there's more! A book-within-
the-book. " The Magic of Model Railroad
ing™ features 117 dramatic full color
photos of layouls and diocramas. SAVE
MONEY with 833.25 worth of discount
coupons good on the

Pt mom Figrmon llh] 'l- “"‘lﬂf‘ﬂ -
SR Wikl Hiet ™OlE Fd N ele

CAT ENEINEEHING INC
DEPT. PM-2-8%
Bax 131

AT. &,
ELIZABETHTON, TN 37843

Sremy

__________ - A " e s 0 S purchase of specific mﬁ! =
NTYOUROWN | e | | products. ALoG
F'mtc:ards. stationery, frox f’- I o R WALTHEHS daga ) i
[anmiup_ers advarlising, '|,-1-| =) ] : . 5601 W. Florist Ave. J =
| [0t hekatn: hoRcy. \ | R - N ramilkoe. Wl ' |
sympaihy, birthday. QSL YES!Id like o siset contraliing nesdisss wasie 5321 - |
I cards, Sanshng I Fleass send ma  SHOWER TAF|S), a0 155 a8 E:I'I{“INI.'II is my "
pastime money-maker (Postage included | Encloss Check ar MU0 l
I i I check for 810,95 P!u:r
WMWIIH?W_FI'IEH'IIiE. I MAME - ) . . _ send me the 1983 Walthers HO Catalog Refer
I ﬁﬁ&gaﬂmﬂm"- ence Manual, coupans and & Hst of dealers in ;I
3 |813-626) " 2
Own a Printing Business. ’ I a — daliiseg 5
I Hawve your own i CITY i I namie :I
| shop. Addio income. We supply nstruc- | ¥
| tions, hand presses and all supplies | ETATE e = I S i 5
| U direct from factory. Famous since 1872 I T - =T
Send $1.00 for a catalog. Kelsey ESVRBIIC gaar Sravees !
Catalo 1 Lavalbaval. Quntet Cangda HIN-3Y5E ; n
' l Prosses. 8388, Meriden. CT 06450 | | e e e s i il
B e e e - . . . . -
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10 YEAR
GUARANTEE

Fiberglass
Travel Tradler Kil

Build Yourself! Save Gas

Build this beautiful
Dome Home

by vourseli'

GREAT
&l purpase
kammps for jhe
cutdoarenan e
¥ou the guality of
CUSTIM smade models selfing up b
4257 Hard polished imporied surgics
sice] blads Bar SAFETY LN
prevent scodonal choaing  Especarer Ko
wond Rabdle WOLID BRASS bodnen

wd lmer. 7 BROKER 1N 10 TEARS S1ZE £ ke .
1L EPLACE AT WO 5 4 = - -

e ek 20 g ey CLOSED TRAILER FOR THE "80's—Bume Travel Trafse
posige & bandling bui atdor sny 3"-51.95 kit gleaps four L.l'lde' 1.000 lbs. Fiberglass
3 wnbves & wr vhip froe 4" -53.958 Ready o fow. Finish riar orly, Write Bumo
ORDER TODAY m.u-.--u q.... 95 14143, 2151 .:.-\.-g-q._,g ggeth F!',.-u;mr. AR
bmbe Co., Dept X-diX - -5'4- 1. For Tull color catasog send 5300 1o cover

LS. “IHE‘F" had
Chacigio. Bl s3I0
Maii orderr oady

Sturdy Leather Belt handgling Bantar Cpportuniies
Cases 5125 en

En}w -uper aﬂurduble pa'fmenh
and low energy bills

Save up o 60% on building costs and up 1o 50% on

e e N | e —
utilibies. Beauniful Manieray Domes geodes:c hame Th self s ﬁ‘ H H h'
kits afe exfremely anergy-ethcent. unbahavably e = u Iclm ac lne
slrong. earthguake rédslant. and eady 10 assEmisle

vl " L [
g i b ey i s - ®  Have a more productive vegetable
a reatity for the navice Farden keep brush and saplings from
e s1art At 33585 Modela p 10350058 1 | \taking over spaces and harvest small
Bend lor our =ioilng color Catalog & Plans Book — \ EI'HII'IE and hay. Self-propelled sickle
over B0 faci-liled pages of beautiful affordable \, bar mower cuts through the heavy
o - stuff with ease. Handles

Wote joday’ Montersy Domes, Inc., 1780 Chicago
Depl. AQ-2, Riversids, Calil. 92517
LN &N R _N N _§ B &N _§N _§N _]

O Aush me your 30 page CATALOG & PLANS t
Fag

easily uphill, downhill or over

rough ground. Individual
steering clutches. Floating LOUPE MAGNIFIERS

38" sickle knife follows Used by ;EWEIers Mﬂ}r crEftsmen for
ground contour. inspection and assem rown glm
m:::ul £5.00 | WRITE & . lenses pivot for 4X-7X magnification!

I Aooness WRULL— KINCO Sturdy loupe atladmtiteﬂlﬂ temple.
CITY.STATE.2W I Precision craftsmanship! Money-back

i Mail To: rg;ch;!.:ﬂ ng::s e. Dept. 5832 170 N, Pascgii.z?:}ﬁﬁ%ﬂ 55104 gl.lnrmlﬁe.ﬂ :Tm?g ?rlﬂ 85 "i:lltl!;l:]&

Aivernide, Calil. B2517 T Y DOBES
-

BOOK. Enciosed is $6.00, postage inchuded.
l O Aisosend your ASSEMBLY MANUAL lor an addi-

*DISH ANTENNA § =
LBREAPLrIES N SsnueLy.
“- T WE WAVE (T ALL" 100+ Channels =LNA"s

ththsh'ﬁ al, iﬁ;n Irlilui h“] nls.
-Tool 541 61 cost "295° now

1—Tum&n.ﬂl conl VI now Hl‘
Save Even Moe. Both Sety sow =

Twn "38 Sets Lomited Tima] . =

Money Back Guarantee. hid 1™ fon shigpeng
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FIS Camaen San Antoms Teaas TH21S
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HARDWOOD VEMEERS
& LUMBER CATALDE

PLANE AND INSTRUCTIONS POl
div i . o
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SCAMP TRAVEL TRAILER
ALL FIBERGLASS -
LIGHTWEIGHT
SCAMP 13 & 16 & 19:
5TH WHEEL

Tol FREE 1-800-346-4962 @ or
Write for free color brochure,
“ -Box 2-Backus, MN

.S':am RER
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LETA KID FROM
THE FAR EAST

For information on hosting a foreign
student, write to; AFS Internatonal/Inter-
cultural Programs, 313 E. 43rd S50, NY, NY
10017, Or call toll free (800) 526-7443. In
New Jersey [800] 522-4503.

AFS INTERNATIONAL
EXCHANGE PROGRAMS

NO KNIFE

MT TOO HARD

The Diasmond Whetstone™ knile and ool
sharpener by DMT will hone your knife blade
In milnutes with a few strokes and a ;prrinl-ilc of
waber. Sharpens even siainless sieel with
g, The wecred & b the dlamond hml:ng &Ur-
face. Satsfaction Guaranteed

POCKET MODELS | BENCH MODELS
| #mtber ¢ mia haow

To1a 7017 36 Taea [995
(T E AT

Coare |
Fine |

Add $2.00 Shipping & Handling

i PARRER’S:. s
A

Wellesley Hills, MA 02181 ‘J

are ambitious and willing to follow directions. .
ed on your way to mail order success!

revedl my

YOUR HOME .
you with

MAIL ORDER BUSINESS

#zl a few howrs a week paretime at the start!

en branch out into full timel Keep present
income while adding welcome “second in-
come.” Use Mail Order profits for travel, sav-
i.np, :duczti.nn., retirement. It's up to you.

I learned long ago the success secret in
Mall Order is picking the right product, |
reveal in my Free Course 3 veets your prod-
uet must pass to be a Mall Order winner! 1l
show how to make up simple ligtle ads that
'b!:in;i.:nordernnd.cuﬁ. Everything | tell you
iz based on my own success, i‘.’r.nm.l.r:it waorks,

BUY BELOW WHOLESALE
FOR BIGGEST PROFITS

Imports are great for Mail Order. | oravel
the world searching out new im 8 you
can turn into quick profics. Start with 24,221
best selling importa. Deal
Buy Below Whaolesale direct from overseas
supplier. You keep all the profie. 1 will alsa

wide orgal

LT. MEMBER STRIKES
IT RICH, “Folawsd yaul
i and got 0 e el
& 000 il ardin came in
| meede B1Z000 tha firnt

ACTUAL CUTE OUT GREEDY
REPORTS MIDDLEMEN. “Can makn
OF MAIL 6% more proht imgont
m ing e chasd s, Thi Mall
g P geve me W

MONEY  home arm e sun g ”
Bill Thessee, Cansds

l MName

nogh” LM, Perasphvana l
c

it z .
INTERNATIONAL TRADERS o'y o a5 i Z1P Tor Taat rephy s e mm e b

Men-Women! Make Money In Your Own Home Business! A

*] STARTED WITH $100
AND MADE MILLIONS e
IN MAIL ORDER”

You can make a Mail Order Fortune much easier today. | want to help
you but: If you are looking for a get-rich-quick-scheme. . . please {urn the
page. | did not get rich overnight. But | can tell you that within a short
time in mail order 1 was making more money than any of my friends. The
millions came later. . . and | owe every penny of it to mail order! If you
I will help you get start-

ment, Buy one at a time of in quantity.
1000°s NEW PRODUCTS

With my Plan you get free Member-
ship in International Traders. Vst world
i nization keeps you supplied
with new products every month to sell
by mail or other ways. Members also
sttend my personal seminars held in
cities near you. Mail coupon for Course
and home business report. No cha:g: or
obligation, Mo salesman will call! Find
nut what Mail Order holds for youl

FREE MAIL ORDER COURSE COUPON

| The MELLINGER Co., Dept. H2252

in one or many. | 6100 Variel Avenue, Woodiand Hills, CA 91387

| Send Free Mail Order Course . .. Show me how |
can start 8 Mail Order/World Trade Business of my
own. There is ng npbligation; no salesman will call.

By, mlhaul sSvegimaat in | Address _

MAIL ORDER
COURSE

B. L. MELLINGER,
Famous Wesld Trades,
Intirnationaly knswn
Wil Deden Expart.

| gtarted in Bail Qrder o
fews years aga, part time
in my gaeege. | hed les
than SH00. | discovered
how 1o make Mail Drder
pay big. Today my busi-
nem ampire spars (ke
wobe. . . 1,253 acres of
land, office buildings,
warghouses, My Pan
IElS yOu wEE My e g
lenta to make o fen
fart in your own by
prodid Boma b fids.

Drop Ship Plan that starts
little or mo product invest-

EVERY YEAR

= State __

Zip

USE ZIP
CODES WHEN
ANSWERING

ADS
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price of its
famous big brothers!

Just like the larger Troy-Bilt HORSE
Modal Tillers, the JUNIOR has its tines
in the rear, power-driven wheels, just
one hand ease of use, and our no-time-
limit promise of satisfaction Scaled
down in size for small backyard gardens,
the JUNIOR costs less than half the price
of our larger modeis. For full details on
the JUNIOR, our mid-sized PONY, and
large garden HORSE Models, mail
Coupon balow IME,I I R

o N S S DN ERD NN NN S S SN SUSD S S
TROY-BILT* Roto TillerPowar Composiers
Dept. A1838_ 102nd 5¢, & Bth Ave., Troy, NY 12180
Figase send ma the whole wonderful story of

woast Tillars, inchsding prices and OFF.SEASON
SAVINGS now in alfecl.

State

=]
=

__;;
SRS ot |

el your Associate Degree al Hamel

Bea MECHANICAL
ENGINEERING
TECHNICIAN

Lesdn af hasmd in cpame lime, He m
neeted —just s high schesl
s diplemin: Now you can get e =ame
== training system ueed by many of
Fuertune. 40 corporativns to train their employees.
Fully seeredited, A=soriatle degiree awardel with major
in Mechanicnl Engineering Technology. Learn engrineer
i drawing munulfaciurng procesies, machine and
Lol deslipn. Graduate in as [LE]ls us bwe years. Approves]
For G, 158 gl Vederans. Get free fects now. No sbiligntbon.
Mo sabesman will all, MAIL COUPON TOOAT|

CENTER FOR DEGREE STUDIES :ru 'i
¥ | pechanical Eng. Tech, . Dopt, PEID Aty)

I = Bonion. Plrﬂlﬁt&

Sendd free tacts on how | can get my Associate Degres

| in Mechanical Engmesrng Tecenalogy al home in spere timp |

[ueme Mg |

SAVE up t0 90%

GOVT. SURPLUS

¥ Surplus and other bargains galore!
| InSusirisd, mhg., maning, ainceal,
« sule, hardware. A must ior hobiy-

I sy, mechanic, ka n, ouldoors-
man_ Que 38th Annual Calalog
Send 51 [dedyctitie tram
Tirsl ner ot 510 of mong)
B501 Siemker Ov., Dapd. PMBZ
# P 0. Bou 2TE7, Cubver Gity, CA 50730
Warme —— =
AQdress
City
Stale | _ Dp . = _/
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ADVERTISEMENT

SOTZ GARAGE SHOP HEATER

* PRODUCES MORE HEAT THAMN 2 OR 3
HIGH PRICED WOOD STOVES

#*TREMENDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH LESS
WOoOoD

= Airtight design and draft control en-
gineerad to limit the omount of oxygen
entering stove for controlled, safe, effi-
clent heat. Prevents overfiring so drums
can't burnup.

* Use of draft control allows you to heat
large or smaoll areas, Basement installa-
tion heats your entire home, Great for
your gorage. workshop, or cabin

«Top drum squeezes 0% more BTU's
from heat normally lost up the chimney
Heawy stesl kit bolts together quick and
a5y

PRICE

DELIVERED

TO YOUR DOOR
30-Gal-Bottorn  $32.95
55-Gal-Bottorn §538.97 53496
Top kit fitsboth §$20.97 51796

WISA AND MASTERC ARD RUSH ORDERS
CALL 1-800-321-9852

(INSIDE OHIO CALL 1-216-236-5021)

of SEMD CHECK OR MOMEY CRDER...
Somy.no COD's

FACTORY
PICK-UP

528,95

* ALL MODELS SAFETY TESTED TO UNDER-
WRITERS LAB. SPEC., BY GEISSER ENGRS,

» Burns over 24 hours.

SPECIFICATIONS: Door, door rome, flue color, dealt
condrol, inkarncl dralt channed of 13 o sfeal legs, 1B
. staal hinges. latch, cateh & 376 n steal, nuts and
bolts. Top Drum Connector Nonges. pice cssembly, 4
nesting brockets. ruts ond bolts

55 Gal stove has KNG SI2E 15Y " dagonal door opening
30 Gl showe hos 9% round door

55Gal.
batam kit
laciory pick-up

30 Gal
bottom kit
lactory pick-up

¥34.96
$28.95

Kit converts 55 gal, or 30 to 15 gol, drum
(not supplied) into high capacity stoves.

Patented INTERNAL DRAFT CHANMEL-Alr
entering top draft control is preheated as
it is drawn down inside of door and s
sucked into bottorm of heater with a fur-
bulent action, mixing with the wood
gasas. This makes the 5otz sfove tops in ef-
ficiency.

SPARK-PROCF DESIGN Because of our in-
ternal draft channel, hot sparks connot
jump out of heater as in others with draft
stroight open to fire,

GUARAMNTEE. vy ire 5ot Hoater Kt al our risk.
H {waltur Gru yeor) yvou don't ogree d cutperdorms oy
wiod hiscler maney con buy, or (within bO years) # the
kit cracks, worps, o Burns up, your monay wil be re-
Tunded, Inciuding shipping changes We hove been n
BLsiness 26 ywaard ba Boack # up Wika for Irés mlarnation

Sotz Corporation, 13643 Station Rd,, Columbia Station, OH 440328

BARREL STOVE'S UGLY

People have told me this when they walk
in my door. As far as I'm concerned, they
can keep on walking, unless they've got
five minutes and want to hear and witness
just how beautiful that barrel stove is.
Last vear "78 (where the barrel stove is
now located) there was a 8266 Wood
Master Stove. In the beginning the
W.M.S. burned 12-14 hours and gave nice
heat. Three months from installation of
the W.M.5. and some hard burning, the
W.M.5. defaulted. Melted metal, air leaks
and warpage caused the W.M.S. to lose its
lasting and heating qualities. By now 7 to
B hours burn time was tops and it smoked
occasionally inside the house. This year
we have your barrel stove, 22-24 hours
burn time, even heat, hasn't warped, does
not smoke (even after some hard burning).
Last year our electric bill was 240 to 550
per month. This year 820-325 per month.
Why =0 cheap? Simply by placing an H20
tank . . . to heat domestic water, we've
bypassed our electric hot water heater.
A savings of approximately 8175 per
winter. Prior to installing the barrel
stove, | installed a 3600 Frontier Stove
in front of my fireplace. This is at the
opposite end of the house from my barrel
stove. My basement is 30" x 60" x 9%
ceiling. Although the Frontier Stove
works gpood, | don’t need it. The barrel
stove alone, keeps my basement 72 de-
grees. Anyone interested in a 3600 Fron-
tier Stove for 5607 (Used for 2 months.)
THAT BARREL STOVE IS BEAUTI-
FUL! I've dropped it, kicked it, rolled it,
burnt trash in it — she still works beauti-
fullv. I can even pick it up and carry it

myself. If T can sell my Frontier Stove, 1
will have saved 982 this winter. Almost
£1.000 — NOW, ISN'T THAT BARREL
STOVE BEAUTIFUL??
Dick Motter, Jersey Shore, Pa.
HEATS LARGE
GREENHOUSE
Last vear we had 2 small greenhouses.
During an extremely cold week with
strong winds and very low chill factor, we
lost hundreds of plants valued at over
2500. This vear we built one large green-
house 19°x54" and installed one of vour
double drum heaters. It holds the tem-
perature safely and comfortably in cold
weather. With a fan hanging over it, the
temperature stavs around fifty in sub-
freezing weather. We also ordered a
Monster Maul recently and it is well
worth the money. My hushand can split a
cord of wood in very short time and with
1/3 the effort it took with an axe.
Mrs. Robert Gay. Cleveland. Tx.
A DEFEATED PAIR
Your maul makes splitting wood pretty
easy. First 1 bought a maul and wedge,
not much good. Then [ bought a patented
chopper, a little bit better, Then I bought
yvour maul, That did it! T never thought
I would write a letter of thanks.
J. Linn, Terra Alta, W.V.
OIL BILL - $76.00
FOR ENTIRE WINTER!
Four years ago, I bought vour kit for the
30 gal, drum. It worked so good as a
supplemental heat source in my fireplace
that last vear | ordered the double
barrel kit. I used it all last winter. My
oil bill was 876.00 for the entire winter,
ALY ERTISESMENT

and 1 burned 3 cords of wood. As a
chimney sweep, 1 have seen them all, and
none can hold a candle to vours, It is the
ugliest stove 1 have ever seen and therein
lies the beauty of it. It is totally functional
without a lot of faney doo dads on it. Keep
up the good work,

Arthur L. Hyson, Jr., Smithtown. N.Y,

WE LOVEIT

Last year my father and | ordered your
55H kit. We love it. Our stove performs
beyond our expectations! Thank vou for
prompt delivery and an outstanding
product. We are ordering two more kits.

Dave Wagner. Lake in the Hills, 11,

USING IS BELIEVING

After seeing vour advertisements in
Organic Gardening and Farming maga-
zine last fall. my father bought one and
then a second of your 335 oil drum stove
door kits, Thev kept our two old farm
huildings warmer than they have ever
been when we tried to heat with oil'kero-
sene. Using is believing,

Bao Prichard. Farmville, Va,

AN OLD FASHION FRIEND
After having received vour 556HDD kit, [
find it necessary to write. What a
refreshing experience to buy something
and get what vou pay for. Each part in
perfect shape, instructions that anyone
can follow. Just good, old fashioned
American business. | get very even heat
through out my house, (1500 sq. ft. living
space and 1500 sq. fl. full basement).
Thanks again, . . . I feel like 1 have a new
friend.

Gene Gierisch, Henderson, M. C.



LOOKING AT NEW OR USED CARS?

LOOK! That's all you should do until you have all the necessary information to buy.

POPULAR MECHANICS “OWNERS REPORTS" and “FIRSTHAND REPORTS” give you the
information you need to know before you make that car-buying decision.

PERFORMANCE. .. RELIABILITY ... COMFORT . .. HANDLING ... WORKMANSHIP. ..
SPECIFIC LIKES AND DISLIKES
USED CAR BUYERS. Now you have a way to reduce some of the uncertainties and risks
in buying a late model ... POPULAR MECHANICS “OWNERS REPORTS" and “FIRSTHAND
REPORTS". Years after a car has been introduced, the Reports will continue to supply
Used car buyers invaluable information. . .available only in the Reports.

PM OWNERS
AMERICAN ONDA MOTORS INCORFORATED
REPORT: Each year FH1 Driving the 1380 Honda Ciwic 1500 DX
POPULAR MECHANICS OR2 Prelude (1979)
sends out hundreds of FH3 Pralude (1960)
detailed questionnaires | ove cg ALFA ROMEQ MOTORS
to owners of specific CORPORATION FH4 GTV6(1982)
models. Typical drivers, | 0R16 Chryslerimperial (1981) AMERICAN MOTORS
Just like you. Their FH17 K-Carconvertible & Rampage OR5 Concord (1978}
accumulated experience ﬂﬂgl-ﬁmlﬁﬂfﬂ i OR G Eaégls 1980 s g
I rysler Newpo nwngme agles & Renaull R181 (1981)

nepresenis miklions of OR18_Dodge Ares (1981} ORB JeepCJ-5, C.J-7 (1980)
miles driving the new OR20 Dodge Challenger & Plymouth Sapporo [1578) ORS JeepCJ-5,CJ-7(1979)
models. Ansiers gre DARZ21  Dodge Colt hatchback & Plymouth charmpi 1979} OR 1% Le Car (1978)
correlated to arrive ar g | FORD OR22 DodgeDi J:Inrnmﬂ. Chl’ﬂjﬂf Le Baron (1977) FH11 LeCar{1880}

i ; MOTOR 0R23 DodgeMirada (1 OA12 Renault 181 {1981)
f:m:.*edim!umrm of | company cont. FH Edu .:?3‘5’“%“?"'3 I’rgn#:;mrﬁnl-?”'gmhwm OR13_ Spirit (1979)

ific car. pdge Omni & Plymouth Horizon A14 &%

oot OR 34 F*;_ggg;,' f;;"'fﬁrf'"“ 0R 26 Il]'fzrmﬂ.;;.a Omni & Plymouth Horizon (1879) g A 1981
FIRSTHAND OR 35 Fiesta{1978} FH27 Droving the 1982 Chryslers BMW OF NORTH AMERICA
REPORT: fere you OR37 Lincoln Continental Mark ¥ (1977) B oe O Loran (1561)
receive the roadtesting DA38 Lincoln Confinental Mark VI [ 1580) EII‘-:;*J De Lorean (1982)
results obtained by our FH 390#;3::1% 'u'ersaillﬁ }g‘F,

. ; s
experienced Automotive g,- OR 41 rahr;ﬂstang:ﬂapriﬂs'?s . 3'“0 nga'“da {1'9"';;?‘“‘
Editors. Located in New | ng'ss pigsmobile Gﬂ4zﬂﬁﬂ%stgﬁls.ni[gm 2)
York, Detroit and the Cutlass (1981) gt L) 1880 FORD MOTOR COMPANY
West Coast, they OR 55 Oidsmabie Diesel(1978) underbird (1380) OR 31 _Escort(1981)
ily put the new OR 56 ﬂldsmuhulﬂumnaduu ?El] GENERAL MOTORS CORPORATION OR 32 EXP(1982)

N e OR 57 Pontiac Bnnnmnegl OR45 Buick Regal Sport Coupe FH 33 EXP & Mercury
cars through their paces, | OR 58 Pontiac Le Mans {197 % {Turbocharged) {1978} LN7 (1981}
evaluate and report ORS9 Pontiac Sunblld (1973) OR46 Cadillac Seville (1980
their findings. OR 47 Cadillac Sedan de Ville (1381)

NSSAN [ZUZU MOTORS . OR 48 Chevrolet Camaro & Pontiac Firebird (1979
MOTORS FHEBO _I-Mark & P'up (1981) OR49 Chevroket Caprice (1980 B
FHEE{ 1'}!;155}“ OR61 I-Mark (1982) ORS50 Chevrolet Chevette (1978

DR5Y  Cheyrobet Cil:tmnﬁlﬂi'ﬂl
OR 73 Dalsun 810 (1978 JAGUAR ROVER T
s nmﬂnsmbm 0R32 Chavrolet Corvette (1980}

RIUMPH
FHE2 Rover 3500 & Triurmph TR B {1980} FH 53 Driving the 82

OR 75 Datsun 810 Maxima (15981} L
OR 76 Datsun 2005X (1980 MOTORS f'wh"f‘gaﬂgmm
OR 77 Datsun 280X {1979 RE3 GLC{1981)

0] ORE4 GLC{1977)

OR78 Datsun? £1
FH79 Stanza{l 326
FHBO Sentra(1982)

PEUGEDT MOTORS
OR &1 Peugeot [1978)
FHEZ 505 (1380)

EAAR-SCAMIA OF AMERICA
OREI Saabo00(1979)

SUBARY OF AMERIC A

FHE4 Brat{1978)

FHES 1980 4-door sedan
ORBE 4wd Station Wagan (1879)

ORES RX-7 'gmra]
FHE6 RX-7(1979)

FHE7 RX-7(1981)

ORGE 626 (1979)
FHE9 626 (1979)

MERCEDES-BENZ OF
NORTH AMERICA
FH70 S-Class (1981)

FHT1 Turbodiesal
3000D0(1982)

You can kickthe | rorora o
tires . . .You can | MOTORS

(R 92 Toyola Starlst { 1981}
slam the doors | o5 55 Toj0ta Tercel (1980
.. . But for objective .
and dependable infor- | VOLKSWAGEN OF AMERICA, INC.

, FHO4 The 1980VW's
r";';f‘:;;:”n:”'; of._";;:u” FHO5 Audi Coupe & VW's 57mpg Diesels (1981)

FHOE Audi4000(1579)

SEND NOW for the PM OR ETF H.;;digﬂm ng.] 5000 Turbo {1980 TOYOTA MOTORS

o " wgi 4000 urog {1450)

EH?'ERREPORTE ORSY Audi5000(1978) FH &7 The 1981 Toyotas

and “FIRSTHAND FH100 AudiQuattro (1982) FH 88 Toyota Celica (1978)

REPORTS" before you fmuaﬂ rgqrsm[;ewfguagﬂ Hg;g; OR %ﬂﬂ ;ﬁﬁﬂeligﬂ?ﬁﬁl (1982
: 1esel Aia oyota Cedica Supra A

-';:!hmﬂ;: important OR103 Rabbit (1980) FH 90 1982 Toyota Celicas

Photocopies of these articles are available for $2.00 each. Order by using
the OR (Owners Reports) and FH (First Hand) numbers. Send check or money order to:
Popular Mechanics Box 1014, Radio City Station, New York, NY 10101.

Popailar Mechanics i a pl.lbdlcallﬂﬂd Hearst Magasines, a Division of The Hearst Corporation.




CLASSIFIED ADVERTISEMENTS

Sophle Gronowlcz, Classified Sales Manager

Kathy Cusumano, Classified Service Manager

Rate: $5.70 per word payable in advance aanh insertion. Minimum insertion ten words. Bold face r:.apﬂalL:ad words—$1.00 per word additional (First
word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertisement in America's No. 1 Classified Section is

APRIL. The closing is FEBRUARY 4th.

Send remittance payable and order to Popular Mechanics, Classified Depariment, 224 West 57th Street, New York, New York 10019. Pleasa indicate
Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post office box addresses for
their convenlence in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their complete names and

sireel addresses.

Advertisers using P.0O. Box number must furnish complete name and street address for our records.
To avold delay in the publication of your ad, please send descriptive materials with your request.

AUTOMOBILES

PROPAME-METHANE-MATURAL GAS Conversions.
CARS-TRUCKS-Buid Yoursall. THOUSANDS BATISFIED
USERS! Wrile: Flaming Enginasarng, KPM, Remsan, NY
13438

SAVE GASOLINE!l Bypass polufon devices - - sasily,
revensibly| Posco (GB-2), LaGrangevilie, NY 12540

PROPANE/GASOLINE DUAL-FUEL AUTOI Conversion
Pians and Instructions, Parts Sowrces. Dnly 510,001 RDA, Box
873, Concord, NC 28035

HIGH Milsoge Carburetors, Free Details, Bas 89, Draper,
Litah B4G20-0589.

PLASTIC COVERS lor gmall and medium sire cors. SPE-
CIAL PRICE. 52950 Cowors, Box 2104, Wafiering, Ohea
45429,

WWM,MWMW
Catalog $2.00. Doc's, Box 10035PM, Minneapoks,
Minmesots 55440,

ELECTRIC VEHICLES

MOTOR-In-Wheal, Complels Lucas DG Motor Gear Reduc-
tion, Tirm in Compact Und. INDUSTRIAL QUALITY. inlo,
£2.00. Yost. Fi. 1, Box 37, PM-283, Sauk City, Wisc. 53583

SOAP-BOX DERBY RACER Plan. Photocopy of articles as
they sppeaned in Popular Mechanics 1636 issuns. available
far $4.00. Send Check fo; Popular Mechanics, Dept. PMCZ2,
Box 1094, Radio City Station, New York, NY 10101

AUTO SUPPLIES & EQUIPMENT

MEW STEEL REPLACEMENT PANELS, Hoods, Fendars,
Griles and Bumpers for many loreign and domestic cans and
trucics. 1,000 of parls in siock. Send 54.25 for your 40 page
catalog. DEALERS INGUIRIES INVITED. JA Auto Parts, 677
Cantral Avenua, Albany, Mew York 12208

HYDRAULIC JACK FAepair Manuals and s, Catalog
52.00. Hydraulic Jack inc., P.O. Box 18, Accord, NY 12404

ALTERMATOR Genermior FRebuildng Book. Proe:

Hedelund Engneanng, Box 26024, Las Vegas, NV. B8126,

DISCOVER SECRETS OF & MILEAGE IMPROVING
DEVISES. How they work, how they're bull, Diagrama, woi-
Ing descriptions. ALL &, $3.00. HERC DESIGN, P.O. Bax 10,
Concord, MA. D1742

INSTALL TURBOCHARGED DIESEL in car, PU, AV lor
undar $1500. Get 30 MPG. Overiooked source US cwsals,
550#, 6 cylindars. Thousands chaapar than Perins, Deutz o
Murphy. Send seif Addressed Stamped Envelope for free info.
Déesal Depariment, Box 1933, Walla Walla, WA §9362

MESEL CONVERSIONS — Simpla. Step-by-Step, Do-h-
Yoursall Manual - Parts, Drawings, Inexpansive, Engine
Bources. Dwaigned To Be Home Buil. §510.00. F. Frasar,
18221 Clear Acres, Oregon City, Oregon 87045

PREVENT cead batiery problems, Full time slecirical sys-
tam monitor wams of any maflunction, All schd state, Easy
inaxpanaive DIY projact, Plans $4.00. Brown, 32 Willow Drive,
A, Ocean, NJ, 07712

END CAR THEFT WORRIES FOREVERI You Can make
your car THEFT-PROOF for under $10, Guararised. Send 55
for compiste plana. inwin, Box 9718, Pelsburgh, P&, 15220

AUN YOUR CAR OR TRUCK ON WOOD, coal, sawdust,
&van com cobs. Not 8 steam engine. Drive 200 mies on a
buscket of wood chips. information: $3.00. JLAW, Box 6263,
Olympin, WA, #8502

PROFESSIONAL QUALITY Engine Stand, Engine Host,
Pians §3.50 each, $.00 Both. Besi Pians, Box 17458,
Portiend, OR. 87217

AUTOMOBILE RETUNING FOR MAXIMIZED ECOMOMY.
Simplilied techniques greatly wncreass MPQ parormance.
DETAILS FREE! Technesring, Box 15088, Princelon, MJ
0a540. CALL TOLL FREE {800) 526-0807 (Recording).

PARTS; Army Jeep and bruck parts, Spare Parts &
Equipment Ca., P.O. Bex T51, Laxingion, Kentuciy 40501
o751

VOLKSWAGEN Owners - Buy Pafs Al Dwscount Prices!
Free Price Lisi. ECOMOPARTS, 108 Liwsier Sireet,
Jamesiown, NY, 14701

SPACE & ASTRONAUTS

ANTIGRAVITY Propulsion Device. Free Brochure! RDA,
Box BTIM, Concond, NG 28026

HOVERCRAFT

AERD-CAR Amazing Hovercraft buill sasdy with oedinary
Iools. Lawnmower engine power, Carmies one man plus. How
ars, flies forward, backwarnd. Sideways ower land snow water,
Complete construction plans and brochure, $9.95. Asro-
Propects, Box 5118PM, Clinton. Mew Jersey 08809,

HOVERCRAFT Plan All Sizes. Catalog §1.00. Universal
Hovercrah, Box 281, Cordova, Minois 61242

BOOMERANGS— INCRAEDIBLE Comebacks! Select,
Omega, Traditonal Shages . . . Exciting Fun. Unique Gilt for
Frends.Family. Free Calalop BoomerangMan, 308 Park,
Monros, LA 71201

_CB-RADIO, TV & WAM EQUIPMENT _
19224, Denvesr, CO BOZ19

LINEARS - Sand Stemg for Detads - MATCO Electronics,
Box 318C, Cadillac, M1 48801

BEARCAT Scamnera. Discourted. CRYSTALS 5275
RADIOSALES, 3462 Oakland, Cshiosh, Wis. 54801

BGNITION MONITOR- LIGHTS INDICATE many PROB-
LEM AREAS. EASILY BUILT, installed. Undar $10, Flans
$3.00. A, Talvo, Box 163, Depew, NY 14043

TIRE Changer - Plans, FPars, Complete Unils Awailable.
‘Write: M-K-1, 2520 Tryon Rioad, Ashiabtula, Ohe 44004

MOBILE HOMES

"SKIRTING IMSTALLED EASY wth Skirfing-Mates®.
Brochure. Glacier, Box 8307, 5t Paul, Minn. 55113

MOTORCYCLES, BICYCLE
MOTORSCOOTERS & SUPPLIES

GO KART, MINLBIKE, MOTORBIKE PARATS. Tires,
Chutchas, Motors ‘and Compiete Carts and Mini-Bikes a1 Dis-
count Prices. 32 Hp. molors $106, 5 Hp. $123. Sand §1.00 for
Bookie!, Northerm Hydraulics, P.O. Box 1381, Depl. PM-MB,
Bumsvilie, MN 55337

GO KARTS, Minibioes, ATV a. Kis, Pans. Lowes! Pnoes.
Caiaing 52 00 Relundabla. Kart Worid, Dept. C, 1488 Mentor
Awe_, Painesvills, Ohio 48077

BICYCLE EMGINE, 175 MPG, 4.5 Lbs. 549.%5. Send §1.00.
Yout, AR, Box 37, Sauk City, Wi 53543

IMPROVE CB PERFORMANCE! Modification hardware,
books. plans, Catalog $2.00. CBC internaticnal, Box 31 500M,
Phoanix, AT 850486

AMATEUR Televisaon Converter Kits, Catalogue: $2.00 re-
fundable). MOSCOD, Bax 12852, Dallas, Texas T5225.

ELECTRONICS

GOVERNMENT Swplus receivers, Iransmifes,

MO0
scoopers, pafs. Calalog 25¢. Meshna, Nahant Mass,
D806,

SPEAKER REPAIR - RECOMING Ouararised .. Ste-
red... Pro-systerns EV.._.JBL Wamanty Center, Send Post
Paid To: TRS Music, 8400 Secor Ad.. Lambartville, Michigan
45144

ARCADE GAMES COMPONENTS Racondilioned Astrexds
Monilors 50,00, Game Boards 55000, Manuals $5.00.
WYGO, 15000 Main, Gasdera, CA. BO248

CONVERT ELECTRONIC KNOWLEDGE. Employment-
Business. INFORMATION §1.00 SECURITY
ELECTROMICS INTERNATIONAL. P.0 Bax 1458-M, Grand
Rapids, Michigan 48501,

HANG GLIDING, AVIATION

END Your Car Theh Woeries Forewer, Auto Decad - “Ths
Vehicle Protected by Aulo Securiy System”. Send §1.00 and
SASE to: Ohio Security Decals Co, Box 16031, Rocky Piver,
Ohio 44118

OLD CAR FAMS: subscripe o HEMMINGS MOTOR
NEWS, wovid's larpest old car marketplace since 1954, Over
450 pages ol ads each month, crammed with iousands of old
cars for sale—pius parts, ieraturs, restoraton shops and
more. Only $13.75 for 12 giant issues. Subscribe to the ‘bible’
of pld car nuts loday. Sand o: Hammings Motor News, Dept.
144, Box 100, Bennington, Vermont 05201

SAVE STHOUSANDS on next automobile. Pro-Prind, Box
2609 PMZ, Merced, CA 95344

INCREASE MILEAGE! Aeverss Poliution Dewices. Sup-
plies! Gasaver, Box 318, Onk Lawn, IL S0454

SUPERCARBS! | - Get Frea Facts! - Write: Warbs, 720
Jordan, Aockiond, linols 51108

AUTOMOTIVE Repair Manuals, Top Sallers at an Unbaal-
able Price. CHILTON 57.50 or CLYMER $8.50 Ppd. Bath for
tha Baginner as Waell a5 the Expananced Do It Yoursalfer. Free
Brochures. McKenna's Manuals., Box 425, Montrose, CA
o0

TRIPLE MPO MNEW DRY VAPOR CARBURETOR
KNIESS, RZPMZ, Bowing Green, MO, 63334

176 POPULAR MECHANICS

CHOPPY ultralight single seal helicopler. Simpllied con-
struction malorcycle snging, Informations 53,00, Polynova,
Box 670°M°, S1.Raml, Ousbec, Canada JOL 2L0

COMPUTERS

BASIC Language Program 10 Handicap Race Horses
Crder C.O.00 or Send $14.95 To: Handi-Caper, P.O. Bax
4896, Framingham, MA 01701

DESIGN Build Alplanes, Hang Giders, Simpllied Publica-
tams. Brochure 208 McCoy Aireralft, 12820 5. Figueroa. Los
Angales, CA 90061

"M FINAL" 5th demensional avsabon an by Jim Dungey a
stunning perspective from tha kel seal n beautthd color, the
bufts delight!® 22 < 37 poster 53,50 plus §1.50 p'h. Check ar
Money Orders 1o 50 Art, Box 474, W1, Viemon, N.Y. 10550

BUILD Your Own Airplane. 280 Page Catalog lustrating
Award Winning Designs, Complete Bulding Supphes 34.00,
Airerah Speciaity Co., Box 424M, Fullenion, CA. 92632

EZ-1 ULTRALIGHT AIRCRAFT 85% Sootch taped 1Dgeih-
er, all slumninum, low cost. Information $1.00. Depl. 1M, 1326
M. Wastiink, Wichita, K5, 67212

FREE! 'Fly Your Own Uliralight ! Encioss stamped snve-
lopa, Amrofun-M, Galda, CA 95388

ULTRALIGHT AIRCRAFT Proven Cross country capability
B0 hour kis, Dealership network wilh instruction. Color infar-
mation pack 3500 Plemndectyl, Box 131PM, Walsonvile,
Calilornia 95076

ROTEC RALLY ULTRALIGHTS Flies like & real Airpians.
Rally 28, 2-s8n! Aaly 3 and ssrabatic model Sand $5.00 hor
complele dala pack. Roiet Engineering Inc_, P.O. Box 124PM,
Duncarville, TX 76116

TRS-80 COMPUTER DISCOUNTS. Lowest prces any-
where. Free price lisi. Aada Shack, 1758 M. Delsea Dr.,
Vinsland, M 08360. BO0-25T-0426.

ULTIMATE SELF-HELP TOOL | | | Spacialized Computer
Assisted Problem Solving! | Access To 200 Difterent Data
Banks! Froe Datails. SASE. DRAC Concepts, Bax 4002, Kay
West, FL 33040

SINCLAIR, TIMEX, COMPUTER Owners. Exght Program
Cassefie (Entertainment, Household, Othars) $5. ZXEIH Club,
P.0. Box 22446, Baltsmone, MD. 21203

TV-VIDEOQ EQUIPMENT

VIDED MOVIES. ADULT. FAMILY, S0OLD. EXCHANGED.
Mombarship, catalogs-—mad $10.00. Tower, Dunkirk, MD
20754-0213

STEREO, CASSETTE TAPES, ETC.

AECORD-TAPES] Discouris 1o T3%, Al labals; no pur-
chass oblgabons: newsletiars; discount deidend certficales:
100% guarantees. Fres details. Discourt Music Club, 850
Main 5t, P.O, Box 2000, Depl 1-0283, New Fochalle, New
York 10801




CAMPER TRAILER KITS & PLANS

THAILER Books. Enfightaning. Buy Evaluate . . . $12.00;
TowMastain . . . $12.00. Trailera/Xits Catalogs: Utsty, . . .
$3.75; Car . . . 53.75. Trailer Treasury, 1326 Sants Anita H-3,
Sao. E1 Marie, CA 81733, (213) 575-3224.

COMPLETE LINE of high quality, kow- priced CUTTING
TOOLS, HOLDING FIXTURES, PRECISION INSTRU-
MENTS AND TOOLS, TOOL STEEL, PORTABLE ELEC.
TREC- AND AIR-TOOLS, HAND TOOLS AND MUCH MORE.
Most items delvered Iree. Send $4.00 far 368 page 1983 cat-
&iog, refundabie wih first order. KBC TOOLS, P.O. Box 343,
Bterling Haeights, Michgan 48078

BOATS, OUTBOARDS, TRAILERS &
KITS

EVINRUDE 1582 Bargains . . . af sazes . . . Sconl MoCulloch
parts . . . §1. handling . . . Electra Marnna, 610 Mesrick Road.
Lynbrook, New York 11583

BOAT PLANS - Frasm Kits - Patterns - Hundrads of designs
- Wood - Fibarglass - Steel - Powarboats - Sailboats - Cha-
boards - Canoes - Kiyaxs - Rowboals - Houseboats - Duck-
boals - Sportdishers. Easy, proven mathods nclude
nsfructions especially for amaleurs ¥ assume profpssional
resutts. No Loting! “Suppées” - Fagberings - Fiborglass - Res-
Ina - Glues - Spars - Books, Send $2.00 tor Huge 144-page
calslog of $4.00 Airmail, Includes Fren “Boatbuiding Sup-
plies” brochere. GLEN-L Maring, $152 Rosecrans, Box
TSEMP, Baifiower, CA SOTHE

FIBERGLASS - RESING - Foams - clodh - epomes - mal -

gic, Factory pnces - CATALOGUE 51.00 - (Book "COM-
PLETE FIBERGLASSING™ S6.00) - Clarkeralt, 18-Pi

Agualane, Tonawanda, MY 14150

BOAT KITS - 27 ralerabla models - POWER end SAIL -
B°-30°. Molded liberglass hulls and decks come factory
assgmbled - you nstlaf laciary supplied mbenor, Save hall fac-
lory-tnait cost. Mo sspersence mequined. 48-paga calalog -
$1.00. Luger, Dapt. BC-E3, 3800 Waest Highway 13, Bumgville,
Minnesota 55337, 512-B00-3000

. BOATEITS - PLAMS - PATTEANS - FRAMEPACS -
LARGEST CATALOG - 300 Desgns 780" - Plywood - Fiber-
glass - Sieal - Stip Planking - POWERBOATS - Inboards -
Outboands - Crussers - Sportfeshers - « Aunabouts
(KAYAKS CANDES - Lurge Sedaction - Plywond - Fibarglass)
- SAILBOATS - Daysailers - Trailersasers - Mulihuis - FIBER-
GLASS MATERIALS - Cloth - Resing - Foam - CATALOG
52.00 - “inchudas FREE Maienals Brochure - Equipment - Rag-
gingsails - (Book " AMATEUR BOATBUILDING - Fiberglass
- Pywood - Wood Epoxy - $6.00). CLARKCRAFT, 16P
Agualene, Tonawandm, MY 14150

ATHLETIC & BODY BUILDING
COURSES

EVERY Tool Bax Should Hawe an ENGRAVING TOOL.
Turgslen - Cartede Tip. Probects Propedy. Send 58 ppd.
LAMM Progucts, 211 Solar C1., Passdana, MD, 21122

HOBBIESTS! MINIATURISTS! Al Metal Banchiop Pawer
Tools. Send For Catalogue. Jarmac Mig, POB 2785
Sprngledd, IL. 62708

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machnes with Walking Fael, com-
plate o usa—only $450.00. Thompson Mode! P3&103-
AGEP AVAILABLE FROM YOUR LOCAL DEALER, or order
direct. (Master Charge-Visa) Deiho Mig., Inc. P.O. Box 12110,
Lubbock, Taxas TO452—Fhane: (BD6) Tdd-6774

LIGHT SAVER Savaes Enargy by 42%, Extends Buln Lile 83
Temea, 3 for §8.85. Free Informiation Avallable. Unimar, P.0.
Box 5833, Tamuning, Guam 36811

SUPER SAVER Showerhead Volume Control OnOf
Switch Stops Water 'While Soaping. Resumas Flow at Same
Tomperature and Inensity,. SAVES on HOT WATER,
ENERGY, and TIME. Uss with any Shower. Easy To Install,
ORDER NOW. £36%5 Each. Maryland Residents add 5%
Sales Tax Ado 7O for Shipping. Complels Satislaction or
Money Back. Armu Enterprises, 8322 PMF Dadastord Foad,
Baltimare, Mandand 21234

ELECTRIC BILL SAVINGS; Guarantesd, Legal, Effactive,
Compleis Manual §5.00. JMCB-2, Box 2261, San Bamarding,
CA G2406

ENERGY SAVING PRODUCTS - Hesl mecovery. Enargy
Managemant systems. EMiciency improverneant. Home, Buss
nass. Infio. Pack, 52. Enargy Techrigues, 117 Eagle, Denlon,
Texas TER

CUT HOME HEATING COSTS 25 WAYS. 53.00. Master
Publcations. Box 451, Wappingars Falla, Mew York 12590

MACHINERY, TOOLS & SUPPLIES

REPAIR Parts for chainsaws, lawnmowers and small
angings combina top guality and low prces. Shop tools. Guer-
antged, Free Catalog. For special dealer inlormation also gree
taa no. and company name, Repair Parts, Dept. 40803, Box
10308, Erie, PA 18515

SILYD Hardware, 168 page Hand & Power Tool Calalog
$1.00, Dapt PM3-2, 2205 Richmond 51, Phiadelphia. PA
18125

FREE Indusirial Buyers calalog lor home cratismen, Buy
oequipmant &l same LOW prices as large industrial plants.
Turnkay, 36P0, Ledchworh St, Buftaio, NY 14213

BANDSAW BLADES, Carbwde Tipped Saws, Any Size,
Fron Bgrature, King Saw, 6541 Tdewaler Deive, Norolk,
Virginia F3509

1404 Cataloge Listed and Descrbed. Sources for Every-
thing imaginable. §4.00. Masleriog, Box B79-8, Faslax, CA
BaS30.

SMALL FOUMDRY Fumaces, Supples. Free lidaraiure.
Pyramid Products. 3738 Souh 7ih Avenue, Phoenix, Arzons
B5041

LATHES — Unimal— Maximal — Sherfing Enco, Cataleg
$1.00. Shop Suppiies $1.00. Campbell, 21000 Seima FRoad,
Springfealdl, (OH 45505, (513) 322-8562

BIGGER, More Powarful Muscles - faster!| Fres Bookhat!
Univarsal, Box 68844, Detroil, Machigan 48240

KUNG-FU Froe Lossons. Sand 51.00 lor Postage. Mclisa,
Box 1755, Dipt. PME3E, Hongluly, Hawai 96806

(GAIM Muscular Weighl-Compilete Program: Foutines, Prad-
ucts, Drugs. §5.00. Trimje, P.O. Box 4774, Piisburgh, PA
15206,

& METAL Cuting Lathe $83.50. Taig, 15048 Proctor,
Indugtny, CA 81745

BRASS, Steel, Alumenum, Steinkess Steal. No menimum.
Sales tems. Writa: METALS, Box 11204, Claylon, MO
63105

BELSAW SHARP-ALL OWMERS - Save owver 30% on
name-orand wheels and hles” Immediate shipment. Free cat-
slog. Woodmasier, Dept. H2E, 2840 Terrace. Kansas Ciy,
MO 64108, (B00) B21-6551

BEEMAN high power aduit airguns. Europsan precision.
Vielocity, accuracy, durabilty, guisiness — all grealer than
domestics. Mo pumping, CO2, or valves. 100 models: S50-
5800, The fines! is the best value. 51 Lidstime Repasr Policy
Manlion code PC for FREE calalogguide. Beeman, 47TPC
Panl Drive, San Aafaol, Calil. 84803, Phons (415) 472-T121 -
24 hours, 7 days.

DOGS AND KENNELS

INSULATED DOG HOUSE PLAN. Finos skdes out far easy
ciganing, Aood is water proal, Phalocopy of plan as it appeaned
inP.M, gvailable for §1.00. Send order to: Popular Mechanics,
Dupl. PMCZ, Box 1014, Radio City Sla., Mew Yo, NY,
10101

BATTERIES & GENERATORS

SENTARY Generalors With- Without engina. Big discount. L)
Enterprises. Box 683, Oshkosh, Wi 54502

STEEL, Aluminum. Brass—Sheel, Bar. Shop Supplies,
Plans. Write: CEI, AR1, Box 163, Cameran, IL 61423,

GREATEST VALUE! VERTICAL MILL PLANS £5.00,
HORIZONTAL 55.00. (BOTH ONMLY 56.00) - NU-DESIGN
COMPANY, BOX 5344.F, SANTA ANA, CA. 92706,

COMBINATION TOOL. Lothe, Disc Sander, Dnllpress,
Tablasaw. Plans 310.00. Roben Slevenson, R1. Banduram,
lewa 50005

FXO'S SUPER SPLIT mechanical log splitters save tima
and energy by splitting 2 cord in LEGS THAM AN HOUR. Cail
gewrle: FXG Corp., 3 Sullvan Sireat, Dept. A, Wobumn, Mass,
O80T (B1T) S33-B428

BLACKSMITH SUPPLIES

FORGES: gas, coal — hammens — 1angs — amvils — sl
bbnches—all Blacksmith supplies. Catalag 5200 (redunded
first arderj Mankel Blacksmith Shop, TE3S Camnonsburg,
Cannonshyrg, MI 45077,

WELDING, SOLDERING, PLATING

ENGINES, MOTORS, MAGNETS

REPAIR ELECTRIC MOTORS! IWLUSTRATED
INSTRUCTIONS! Modequip. Box 7266, Kansas City, Missoun
64113

ENGINES i 18 h.p. for Mowars, Tilers. Hoblby parts. Repar
Manuals. Tremendous Savngs. Fast. Dependanle. Nusirated
Prica Bookled £1.00. Ashland Small Engines, Ashiand, MO
65010

TOOLS FOR SALE

40 PIECE "4 and 3~ Drive SAE and Meinc Combination
Socket Wranch Sel. $11.85 postpaid. MEC, Box 223PM,
Pigeon Fonge, TH 37863

WELDING AMD SAFETY: Everylhing o fit the Woilders
npeds - Magor brands, a1 discount pricas. Cataleg $1.00. City
Wedders Supply, 321 E. Highway 20, Michigan City, IN
4E360,

ENERGY SAVING

MNEW Cost Efective Housahold Enargy Techniques Book-
I, Proven Regulls 52.65. T & C Enleprisas, P.O. Box 2388,
Grand Rapids, Mich. 43505

SELF GENERATING FLASH LIGHT Mo More Diead Blatter-
ims To Wosry, Sand $8.95 - 5150 Or Wrile For Free Calalog.
Unimark, Chatan San Antonio, PO, Box BE33, Tamaning,
Guam BEIT1

DO-IT-YOURSELF Solar Heafng System - inexpensive,

DESCOUNT TOOL Catakegue - 51.00. Hoosier Disiributing,
3006 Samphe. Soulh Bend, Indkana 46619

wle proven desagn, uses ordmary building matedials, heals
enlirg home. Plans $8.50 - SCC. 118 Mayon Awanua,
Livingsion, NJ 07053

RECOVER Ciothes Dryer Hiat, Humidity, Instructions,
32.00. Enargy, 14180 Hayrake, Chilsea, Michigan 48118,

REGULATE ELECTRICAL METERS! Complets
instructions for slowing down, even elacirical maters.
Send 51500 tor Parker Skaggs. P.O. Box S54071-PM,
Jackson, MS 32208,

FAEE HEAT lrom aluminum cans. Insxpensive, sasy 1o
build, portable-hea! hame, shop, Grain Dryer. Complete plans
58,00, NORBE 102, Box 353, Anoka, MN 55303

GENERAATE ELECTRICITY With Unmoddied Induction
(Washer Typs) Motor, Logally Riresrsas Eloctric Mater. Sim-
plir Ingtructions 33.88. EPE, Box 3572, Shawnee Mission, KS

YOUR ARic can provida cool in Summaar, waamih in Winter.
Mo operafing expense. S10.00. McLindon, Dapt. PMI1117,
P.0, Box 207, Arfington, Virginia 22210

FREE HEAT Frethaat Your Hol Water, Send $1.00 For Com-

plete Detads. Willlams Enargy Systems, 14205 Meadowbrook

SOLAR & ALTERNATE ENERGY

SOLAR Energy Book Save 50% Heatng Cosl withow
Installation, Seliafacton Guerantesd. $10.85, $1.00 PAH.
Logan's Gifs. 3615 Lisa Ln.. Dept 1-A, Mesguite. Texas
75150

SOLAR AND ENEAGY SAVING PRODUCTS CATALOG!
MATERIALS; Compenanis: Complels System, B0 Pages, 18
Sactiona, Our 10th year! Order fram one axpan soucs—the
country's largest energy saving mail onder house! Call us at
BO3-666-81686 o sand 51.00 ppd. SOLAR COMPONENTS
CORPORATION, Depl. M, P.C. Box 237, Manchesier, NH
Q3105

HYDADGEN FUEL! Complate Electralyzer and Auto Con-
warsion Plans. Plus migrmalion on Safe Storage and Gemor-
aling Hydrogen Free, Compiste Package: 510.00, ADA, Box
873, Concord, NG 208025

WIND Ganeralor, build your own for aboul 5300, Free infor-
matien, Send 252 o cover postage: Wind Erergy, PM, P.O
Box B41, Paradise, CA 05060

WE HAVE LIVED N THE DEEP NORTHWOODS For Five
Years and yet We heve Color TV, Washing Machine, Elc.
Liedm o you can guit paying for electricily wharever you lve.
Proven Facts, $5.000 Freedom, P.O. Box 137, Two Harbors,
MM 55616

HYDROGEN - ACETYLENE! Supor fuals Complate direc-

I334M, Enl'iald Connectout 06062

DO PASSIVE SOLAR RIGHT. Mol oo hot of 100 cold
Insian wheal shaws proper wandow mazing. siorape material
requirsd fof your laftitude. climate, bving space. 53.55. MAKE
LOW COST THERMAL SHUTTERS, SHADES, SOLAR-
HEATING SHUTTERS. EASY, Baala R-T. Far more sffaciive
than storma. Complee Husirafed instructions for all. Sakstac-
Bon guaranieed. $4.95. Th,inc.. 12205 E. §7th Streed, Hansas
City, Mo. 64133,

HOME HEATING, FUEL SAVERS

FREE HEATIN Complete nstructions §7.00. AERS, Box
184, Grand Lecge, M 48837

LOG SPLITTER Pians, Build Yoursall, Hydraulic Power. No
Gimmicks, Satslaction Guaranteed. $10.00. M. Fransssn,
D, Box 483, San Lorenzs, CA B4530-0483

FURMACE PHYSICS. Save Fusl Modification Rapor
$5.45, Enargy Siudy, Box 8831, Virginia 23703

COUNTRY DESIGN Skebtch Book, Maasured Drawings. 10
hams, Wall Boxes Soonces 84 =11 Booklel 36.00. Windon
House, P.0. Box BIFM, Springheld, TN 37172

{Continued on next page)
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HOME HEATING, FUEL SAVERS
{Cantinued from preceding page]
ALTERMATIVE HOME HEATING—Lp 1o 70% Savings in
Heaabeng Bill weih the Lise ol Hot Waler Healing and a Fireplace.
. Send $5.00 lor Compiate Plans To: Energy Systems Co., 2511
Avon, Wyoming, Mhchigan. 48509
GAS WATER HEATING - Unversal Attachmant - Saves
$53 Up To 40% And Mone. Dedaits Free: Perry Marketng, Box
303-PM2. Naw Yors, MY 10021

SAWDUST Siove, Mase Yours., Plars 51200 MO
Sawdusi, P.O. Box 181, Ellsville, MO 63011

INEXPEMSIVE Wenkand Project meduces Home Heating
Costs. Bustrated Sodar Air Heater Congtruchon Manual. Proy-
#n desgn offered by ron-profil eeganization. Flars approwed
by Asuansas Frobld. 55 .85 posipaid. Components also avail-
able Office of Heman Cancarn, P.O. Box T58PM, Rogens, AR
T2758.

FURMACE HEAT COLLECTOR, saves 25-55% on gas,

wood or oi beéis. Details frea. Box 144, Lebanon. Georga
30148,

WOOD WHIRLIGIGE Full Size Patterns, Inslrudtsons, 217
Rioadrunner, 217 Coyote. 18° Duck, 13" Bae. 53.00 each, 4 for
510,00, M. Skov, 3380 50 45h Ave., Yuma, Adz. BSIES

' ELECTROPLATING. Compiste amateurs lexibook. Al
matals metaiic nonmetallic tems $11.95, Detais
ree. Tropes, Box 95-P3. Paim Bay, Flonda 32805.

DESK Modern Semplicity Foidable Playwood Plans 55.00,
Bwauer. Box T56. Toerington. Connechcu 06 TR0

GRAVITY “BOOTS", Pians 55.00. Upside Down, P.0. Box
B8, Lowndesville. 5.C. 20659

STAIMLESS Steel And Brass, Screws And Bolls. Smal
DQuantimes. Frée Catiog. Elwick, Dept. 471, 230 Weads Lana,
Somardase. N.J. DB0E3

BUILD YOUR OWN WOOD LATHE. Complate Iliusirates
Plang and Instructions includes Pans Lisl. $5.00. Long Branch
Publicatons, Box #1710, Barrett, MN. 58311

BULD Accurata Panal Saw, Complata Plans send 54585 to:
WORKS DESIGN, Box 307, Norhgate Station, Seatta, WA,
86125,

CATALOG FURMITURE PLANS 51.00 (refundalis) Bad-
rexge, Lwang Aoom, Family Room, Eardy Amercin, Meditena-
nean. Scandmavien over 200, VINES, Box 945, M.
Chedmslord, Ma, 01863

HOME CRAFTSMAN

WOODWORKERS Catalog' 4000 Hems. Mew 148 papes.
Wood. Tools, Supples. Send §1.00. Craisman. 17350 West
Cortland Cowr. Addson, il 63101

FREE cataiog! . .. . Veneers, wood toy parts plans, lumber,
books, furndume plans, cane, uphalstery, Victonan hardware.
Samphlied venperng instructions inciuded. Morgan, Y48, 1123
Bardstown. Louswile, Kenbucky 40204,

TOY PLANS, PARTS, KITS, WHEELS - Calalog With Free

Toy ideas §1.00. Refundable. Woodmade (M-23), P.O. Box
31, Yorders, MY 10710-0021

WOOD WHEELS, SHAKER PEGS - WHOLESALE Free
Catalogus. Bogerd & Hopper. Inc., 175P Wesl Carver 5.
Huntingion, NY 11743

1400 Catalogs Ligted and Described. Sources lor Evary-
thing Imaginabie $4.0D. Masteriog. Bown B79-F, Fasrfax, CA
84530,

SAVE on parts for Lawnmowers, Miniblces, Karts, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Send $3.00
For Catatog. Sav-On-Parts, P.O. Box 231, Somenville, Mass.
02143

BOLAR Dog House! Keeps best fnend warm, winber—oool,
surnmer liustrated plans (adaplabie size dog). $1.95, Bonilla,
671-AD-2 Minth, NY 10036,

WATERBEDS! Plan And Accesscry Calalogue $1.00.
Waterbeds, 12104 “Z° Siresl. Vancouver, Washingion
26681

FOLD UP Steal Sawhorses, Compleie Instructons. 52.00
SASE. Stuart Tichenor, TBD1 5. Counc:l #188, OWahoma
Cay. OK 73118,

PAINT Youw House For 5200 A Gallon. Dwetails $4.98.
OrAaby, Box 28098, Spokans, WA D9226-8088

LOCKSMITHING 106is, Doaks, training. Introduciony boak-
lot, catalog. 51, RALCO, Box 184340, Mamphes, TH 38116

EXTREMELY SIMPLE wooden doll fumiture toys. lucrahve,
rw (year amund) markat. Plans 52.00, Chary™, Box 301,
Colliersiig, Tenn. 38017

FIX your own washer— dryer — dishwashér! Easy pholos-
draings redeal how 1o Sane monay! Write: Kings #pmb, 4DE
Wies! Caming Raal, m;m. Caalitormia 51006

AMERICAN FOLK ART PLANS, CATALOG 51.00. PO
Box 29351, Dalas. TX 75228

CONSTRUCTION PLANS,
BLUEPRINTS

7" TELEVISION projector plans, Dotails. Buono, 85 Colonial
Wast, Tonawanda, MN.Y. 14150

DAAW YOUR OWHN HOUSE PLANS Siep by Step Simgpli-
hied IBustrated Booklel. Send $5.00. Schwab, 3484 ME 17%h,
Gresham, OR. 87030

OVER 75 PATTERNS! Ergay making profiabie wooden
gefls. toys, household accecsones. PLUS Shop Secrets |
Only $5.00. Accents (P-23). Box 262, Danwers. MA 01833

HOW To Cresle Beaullully Venasred Furnilure Guicky,
Easdy! HusSrated Veresnng Manual Calakog FREE. Exote
Yeneers, lays, Supphies, Morgan, PO1K3S, 1123 Bardslown
Road, Lousville, Kentuciy 40204,

UNFINISHED picturs frame moukhing, Faclory coseoul.
30% desvount. 200 styles. Wte: Japs, 126-PF Seventh Nonh,
Hespioang, MN 55343

NEW HYDRAULIC CYLINDER PLAMS. Build Professsonal
Doubla Acting Cyhindars With Only Basic Shop Skills. Simple
Componants and Modern Seals. Any Pracbcal Size to 20 Ten
Forca. Superoly Engineered Plans 510.00. Avenger, P.0. Box
§94. Green Lame. PA 15054

BEAUTIFUL LAWN, GARDEN, FLOWERS: TEST SO
NOW., SAMPLING Hif, Garden Bookiel, Easy Instructions,
Fast Chamical and Organic Anahyss. Guaranieed. Personal
check OK, 58.00. Mafional Agriculiure Soel Lab, P.O. Box
§134, Longwew, TX. THED4

LOW Cast Woad Homes - Baoklet of Plans $1.00 relund-
able. Panama Products, P.0. Box 9626, Jacksonviia, Fionda
2208

HOME BUILDING & REMODELING

MAKE TOYS- Plans, Kits- Hargwood Wheals. Pasis. Dow-
als- Catalog $1.00- Cherry Tres Toys. Balmonl, Ofio
43718,

CATALOG FULL-SITE FURNITURE PLANS — 32.00.
Retunded with frsi order, Traddional, Earty Amancan, gwor
170! Fumiture Designs, 1425 Sheman, Depl. CP-B3,
Evansion, lIbnois SOH0N

PLANS & Suppbes for loys. chocks, furndure and accesso-
s, Catalog 51.00. Armar Producis, Bow 260, Dept. CT . Deer
Park, NY 11729

WOODEN Toys Are Befler. List OF Plans 51.00 U.5. Cur-
rancy Omly. Woodbutchers Toys, Box 514, Leslie, Mch
49251

YOU CAM BUILD Fumitwe. Toys, Accessones and Shop
Equiprrant. F e Free Plans with llustrated Catalog 700 Hems.
Send 51.00 for Details. Mayco Sales. Box 2931PM, Mesa,
Arizona BS304

CHANGE Coiar OF Vinyl Or Lasther Ugholstery Easy. Inex.
penaive. For Infermabon SASE TO: Clausen, P.O. Drawer
140-N, Fords, NJ 08863

WORLD'E LARGEST CATALOG? Thees pounds 704
pages. Evary Tool. Supply. Machine imaginable 5500
Retundable. McKiligan, PM-283, Johnson City, New Yo
13790

BATTERY CLOCK MOVEMENTS. Hands, Haroware, Fin-

est Cualty. Discount Proces. Calakog 51.00. Refundabds.
Yankes, Box 28, Thompson, Connacticut 06277

WALNUT Lumber cabmael grade. Sgusres. Gursioc
blanks, Veneer. lowa-Missouri Walnut Co., Dept. M. Staban A_
Box 88. 51, Josaph, MO 64503

COLOMIAL PMME CEDAR CHEST Econtmcal, Plans
§5.00. C. E. Wood Crahs, 310 20th Ave., Brockings, South
Dakota 57006

FORTY WDODEN TOY PATTERMNS. For fun or profit §5.00.
Keity's Kormar. P.O. Box 11287, Ralaigh, N.C. 27604

HERITAGE TIME COMPAMNY SCHOOL HOUSE CLOCK
KIT Appaiachsan Red Oak, German Movemend. Free Bro-
chure. P.O. Boa 27135, Escondido, CA 92027

315 WOODEN TOY PATTERNS! - Cars, Trucks, Tran, As-
planes, Earthmowers! - Only $5.00° - FRANKS, 1202P4
Sacond. Boonaville, M5 38320

WOOD WORKERS - Kin Dried Grade Lumbes. Appada-
chian Hardwoods, P.O. Box 194, Brodkelle, PA, 15825

FREE CATALOG: Fumiturs Plans, mulli-gize. Flaxiplan-B,
48 Lowed. Westwood, MJ 07675

KIEMZLE Cuafz Clock Mowimarils. (Battery opesated).
From $4.80. Also accessories, Free price list. Nah Amerncan,
Box 77-ABK, Fox Fever Grove, lllinces 60021,

THOUSANDS Saved with homeguikdars guide the UnHAN-
DYMANS way Larpe SASE  eformanon. Cwner Busdder
Consultaris. 557 Califormia St Bouldar City, NY. 89005

HOME REPAIR GUIDE Fust! comprehensive collechon
pHOVEd Maney Savings, aasy instruchons, hundreds of phobos
and disgrams. Only §4.85. The Porch, 4527 B0th Sireet Wesl,
Bradenon, Flonda 33507

SAVE 60% BUILDING Remodeling Frée |nformation.
Consumarpchion, Boa 1326TEH. Pitsburgh, Pennsybvania
15243

T50 Home Prans. Solar. Underground, Envelope and More!
Blweprints available. Free Information or §18.50 far the 10 Vol-
ume Collection. Garlinghouse. P.0. Box 200, Dept 30017,
Topexa, K5 B6601

SAVE UP TO 50% ON A HOUSE!  Complete Guada 1o Fas-
tory-Made Houses™ tells all about factory houses you can
busd: phodes: 225 top manulacturens ciied; much mone. 184
pages. Only 55,95, Money-back guarantes. Building institute,
PR3, Peprmont, BUY. 10688,

SURVEILLANCE ELECTRONICS. Build your own. Detads
Free. Lexiek Laboratores. Box B4858, Sever Spring, MD
20067

ELECTRIC GO CART Bufd lor under $50.00 complets
plans, Send 56.00 to: Inco Pubkcations, 678 Dwcovary GT,
Davidsonville, MD 21035,

CHROME ELECTROPLATING Withoul Equpment Wilh
CHROME-TONE PLATING KIT. Resulls: Brght, Durabls.
Rustprool. $15.95, Judson Manulacturing, 3212, Chares,
Cherokes, lowa 51012,

PROJECTION TV . . . Convert your TV o project 7 Food
picture . . . Rasults Comparsbie 10 52,500 propecior _ . Total
cosl lmss than 2000 . . . PLANS & LENS 51750 . . . llus-
trated Information FREE . . . MACROCOMBF, Washinglon
Crossing. Pennsyivania 18977, Craditcand Crdarg 24Hrs, 1-
215-T36-3978.

SAVE DOLLAR'S When Calling Sarvice Companias 32.00.
JK. Enlerpnse, PO, Box 2384, Lynnwood, WA 98036

CHAIR CANING SUPPLIES - Cane Webhing, Aush, Spént,
Rawhide, Cord, Embossed Sasts, Free Calalng. The Canng
Shop, 028 Gdman (PM), Becleiey, CA B4710.

SEWING MACHINE PARTS. Househald and hduslrisl
Catadng 1.00 Relundable. Derry's Sewsng Certer, 430 St.
Ferdinand, Florissant. Missoun 63031

BUILD YOURSELF & SODA FOUNTAIN. I's fun to make
your gwn carbonaled beverages at home-a ot cheaper too!
Photocopy of aricle avadabie for §3.50. Send orders toc
Populer Mechanics, Dipt. PMC2, Box 1014, Radio City Sla..
MNew Yoo, MY, 10101

PLASTICS

CASTOLITE Liquid Plasbcs, Crystal clear, colors. For cast-
ing. embaddeng, coatng, liberglassing. i ndusiry, laborato-
res, crafl work Reproduce yowr designs with our mold
maleriais. Proftable. lllustraled Catalog §1.00. CASTOLITE,
Diept. B38 P Box 301, Woodsiock, 1L S0098.

DO-IT-YOURSELF

MINIATURE Golf, Buikd Yourgel!-Easy, Simple, Coat Linder
55 To Budd. For Home, Cffice. Organizetions Fun Or Proli,
Uniirmited Hoies, Complete Plane 55. Send Te LPC, Box 144,
Lester, 1A, 51242 :

SILVER, Dead Batteries Contiun 1: You Can Reclain H
55.00. Goidbond Lid.. Box 10668, Pitisbugh, PA. 15225

PROJECTION TV Kit - PLANE, LENS, INVERTER £20.00,
Hoss, 10204 E Los Aos, Fresng, CA B3T10

UPHOLSTERING SUPPLIES. Send $1.00 for
Vanety Products, Box 566, Latheup Visage, ML 48076

ELECTROMICS. Easy to Read BEGINMERS book with
AMAZING ELECTRONIC PROJECT. $8.95. Free Details
Armsco, Boe 54248, Tulsa, Okla. T4185

SURVIVE!! — Three Dozen Contraversial Survival Publ-
cations — Enengy, Banking, Frsarms, Medical, " AUTOMAT-
IC TELLER MACHINES" ($2000) "GAS FO' ALL'™
[$16.00). "SURVIVAL GUNS & AMMO!I" (518.00), . . . .
Super-Survival Brochure (§1.00). INTERVIEWED by CBS 80
MINUTES", WILLIAMS, MSEE, P.O. Drawer S3TH,
Aramogordo, MM B8310

HOME REPAIR GUNDE. Fix crackied walls, broken pipes,
leaky laucels. much more. Comprebensive inginactions,
$5.95. Ronded Enterpraes, 25232 Chensy Drme, Veneda, OR
AT487

USE YOUR Circular Baw wn 525 Rada! Arm JSAW. Plans
5. Woodcrafers, Box 3338, Fayetteville, AR, T2701

LADDER HELPER- Rungs Hurt your fest - No More. Pro-
fessionals and do it yourseliers. Movable Aung Extension
mirees {0 desired rung withoul eaving ladder. Easy to read
plans. $3.00. Orsino, P.O. Box 71, Dresher, PA 19025

DELIGHTFUL Wood Bedhouse Kil - 3300 Postpaid. Cata-
log, $1.00. Kfe for “Kids”, 5264-FM Live Osk View, Log
Angeles, Calil. 90041

5 HARD TO MAKE TOYS - NOT FOR MR. ORDINARY.
These loy plsns have up 10 28 pisces. Uniquety and ntricately
designad, easy 1o follow plans step by step instructions. §2.50
Ea. or $10.00 for all 5 or sand SASE lor free %1 io: JAM.
Dwstriutng, 15 Central Way, Sule 167, irdand, WA
98033

PLANTER Boxes, 10 Plans £5.00. Ashmone, Box 771,
Grass Valay. CA 85945

|78 POPULAR MECHANICS

HEW!. .. REPAIR ANY TV ... EASY. Write: Aasaach, Box
317X, Brea, CA 32621

MICKELPLATE (ELECTROLESS) Kits-Hundguns, tools.
Brochyng 52.00. Battle Group, Box 13153, Richmond. Vinginia
23225

(Continuwed on next pegs)



DO-IT-YOURSELF
(Cantinued from m ﬂ

PICTURE trarmers- Sedl backs the Prolassonal way, aasy
with know-how, Insiructicns 32.00, “Tight As A Drum”,
Specialty Products, P.O.Box 441, Yardiay, PA
19067 '
50 ¥YOU Have a GREAT IDEA . . . NOW WHAT? FREE
Detads. Wiliam Brod, 236 Widwood Ave. Paman. NJ
08071

PLANS Prolessional draftng labie $4.00; catsioges 40e.
Dandyplans, Box 14915, Phosnix, Az 85063

ARTS & CRAFTS

“GETTING Started in Stained Glass” §1.00. Whittemarns,
Box 206857, Hanowver, Mass, 02139,

SMAPS ano Hardware for Lealhercraft Free Catabog.
Campau Co., Box 35T61P, Dalas, Texas 75235

CRAFT Jewsiry Supples. (Wholesae Catalog .25g).
Roussms, 1071630 Dow, Arlington, MA 02174

COMPLETE ASSORTMENT of guality Leather, Tools,
Belts, Dyes. Kits. Full-color cataiog. Oaty $1.00, rafundable.
m Laghercrafl, Depl 3272, 145 South Siresl, Bosion,

111.

STAINED CGLASS Catalogue-P. $1.00. Supplies, Kils,
Books, Tools, Glass. Saylescrafts, 171 Main, Myack, MUY,
108680

LEA“WCH-I-W. Has Everything, £1.00 (Redung-
able). Craded, 1609 Hwy. 73N, Sherman, TX 7590

GLABS BLOWING Learn At Home, Free Dedails, SASE.
P.O. Box 1844, Csai, CA 83023

MAKE METAL SCULPTURES Lising Nuis, Bofts, Etc, 58
Hustrationg $6.60. Faiph Meined, 202 Slavens, Beftendord,
lowa 52722

STAINED GLASS SUPPLIES Complete Calatog §1.50 (re-
fundable). Sunshine Glassworks, 785 Millersport, Depl. CT,
Amherst, NY 14226

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

MODERN Cantoaning taughl by mail. Write for free bro-

chure. Caroonerama-—Box 263-3N, Brandped, Conn. (6405,

BICN Painting — Eagy mathad, Free catalogue. Kaulmann
Company, Centertown, Missoun 85023

PATCHES, Decals, Cuslom Made. Fres Catslog -
Emblems, Box 35, Tappan, Mew York 10963

FREE LS. Mint Sei. Approvals, Hadebrand, Box ABST,
Sama Clara, Califorrsa 85064

BAVE Big. Buy Paiches, Decals, Pins & Caps Faciory
Dwact. Free Calalog. Free Pricing. Eastern Emblem Co., Box
B28-PM, Union Cily, M.J. 07087

EMBRAMDERED EMBLEMS - your desgn. Low mifsmum.
Frea brochure with prices. Soufhem Embiem, Box 6P, Toasl
WC 37048

ANTIQUES, RELICS, INDIAN GOODS
AND CURIOS

FREE List to Sencus Colleciors. 300000 Indsan Artiacts.
Pots, Spaars, Axes, Siawe. Besdwors. Caddo Tradng, Box
669, Murfreesborn, AR 71858

STAMPS FOR SALE
30 STAMPS 51,00 with Approvals. Cl Slamp Co., 58 Oid
Lowell Rd., Westord, Ma. 01888
STAMP COLLECTING-

L8, 25 Differant mimi Including Souvanir Sheat £1.00.
Frae lisi. Brooks, Box 62, Bropkiyn, NY 11229
50 YEARS Oid feen diflerent Uniled Stales, over fifty

yeErs oid—25¢ wilh pprovids, Jaaon, Box G11-P, New
Fochela, New York 10804

300 Differant Worldwide Samps 50¢ With Agprovads, R.G.
Sales, Box 1065, Jamaica, MN.Y. 1143

OUR Selact U.S. Slamps Buid Supenior Collechons. Free
Discounted Listing. Barrister, Box 814, Rockville Cemre, MNew
York 11571,

STAMP BOMAMEZA! 300 Differemt, Colordul, Worldwads-
Only 25¢ Desirable Approvals Included. RCP. Dept, PM283,
Bax 19518, Indianaposs, IM 46219

200 DIFFERENT WORLD WIDE 51.00 whan raguasting
approvals. Fail 'n Mail Stamp Mart, Bax 3250, Okemos, M1
48864

BARGAIN ‘Worldwide Approvals —
Gaines, 7165 Sideanth, Matioon, IL 61838

BABY PRINCE WILLLAM, Australia Princess Cuana Wed-
deng, 1938 LS Airmail, Zaire Tropesd Fish, Dog, Roses, Colt,
Caney, Moon Landing, Friednchshalen Zeppelin. §1.00 when
requesling approvals. Stae age. Douglas Cook, Dept. PM-16,
Las Vegas, Nev. B#132.

WOW! 50 All Different Germany-10¢! Super collection of
genuine German Commemaratives, Dalirives. Airmeds, Hegh
Values. Fres Bag Catalag. Also lmne slamps from our appraval
sarvice. Buy whad you like. Redum balance promptly. Send 10e
inday! Thank you. Jamestown Stamp Co.. Dept. AZIPM.
Jdamesiown, MY 14701

507 Descounts|

1,000 HFFERENT WORLD + 100 DNFFERENT MONGO-
LIAN BEAUTIES §3.85. ATTRACTIVE APPROYALS (PIC~
TORIALS). CAMCEL SERVICE ANYTIME. ADULTS OMNLY.
GOUGE. BOX 1320MK, ELIZABETHTON, TENMESSEE
ITE4D.

TOPS! 100 Popular Poland Stamps (all difarant) only 25¢
Mystc, Dept, P51, Camden, New Yook 13316,

UNUSED UL.S. Paying toa much lar mird? We afler scarcer
pre- 1840 unused at reduced prices 10 adully Seeking an
exceplional approval senvce. (Relerances). The Frogmane
Co.. Box 88004K, Grand Rapids, Michigan 48508

100 difgrant, Foresgn Beitsh Cowonies 10¢ Pius Bargain
Approvals. City Stamp Co., Box 216, Statien "W, Toronio,
Canada MEM 472

FREE! Bag Bargain Catalog - New Edition keling thousands
of bargans inclading U.5. & B.N.A. stamps, packats, albums,
MCGEssOnes and supphes. Also fing Slamps from our approval
safice. Buy only whal you Ee. Feturn balance pradmgtly.
Thank you. Jamestown Stamp Co., Depl. E2ZEPM,
Jamesiown, MY 14701

$10uDd Catalog Value, &l aver 30 yaers oid, only 39.00 with
Approvals. EVCD, Box 222, Milano, Texas 78558

U.5. PLAIN Mini Boston Block 50¢. Mo Approvals, Gibson,
Box T, Wiliamaiown, M.J. 08064

FREE 220 Uniled States and Woridwide 5iamps. Approv-
als. Stamps PM, Box 1427, Beltiower, CA 50706

FREE - U._ 5. Dhacounl Catalsgue. Shelron, Bax 5478, Marth
Wharma Fla. 33161

U8 8 Commemoralive Piate Blocks $1.00° Approvals.
Gordon Davisan, S8C. Mokomis, FL 33555

“WHOLESALE" U.5. — Faneign Prcelist and catalog Frea!

Everytheng Guaranteed. Schneiger. Box 1240, Grand Rapida,
Michigan 458501

CARTOON for Fun and Money!™ Frae bookled!!! Cartoons,
Biow 406148, Dwiroit, Michigan 48240

CAMNADA Ten Late Commemorabves 10c Canadian
Approvals. Harley Boardman, Litte Valley, New York 14788

3 LESSON cartooning course. Cartoonssi's Magazine,
both $4.00. Harman, Box 30367, Lincaln, Nebraska 8503
03&7

LEARN Sign Pantng! Highly Proffable! One-Stroke Tech-
rigua! Write: Eunaica Pross, Box 531, Fitzgerald, GA 31750,

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.
RADID CONTROL - Airplanes. Boats, Helicoplers, Sys-
tems, Supplies. Big Discount Catalog-54.00 {Refundable),
Modalars Supply, Box 7185, Monigomeny, AL 38107

FIRING CIVIL WAR Maodel CANNON Plans: Catalog froe.

MAGIC TRICKS, JOKES,
VENTRILOQUISM
FREE! World's Leading Mowelty Calalog. 1800 Jokes,

Trichs, Scwnce, Sports, Hobibies. Johnson-Smith, C-8013. Mt
Clemens, M| 48043

PENNY APPROVALS al lantaslic values. DATASTAMPS,
Box 5552, Jacksonwille, FL 32247

FREE Gitt Wil Quality Approvats. Chapmans, Box 487-G,
Galesburg.. Michigan 49053

GREAT Gt free with 181 puchase—iine United Stabes
appravals and ward it service, Send 152 Tor handiing, The
Sarmp Boutique. P.O. Bax 458, Madson, MNJ 07940

FREE Whalesale Singles and Plate Block Prce Lists. Frée -
5z Plate Blocks 51.00. AMPECO. Box 26066P, 5t Louis, MO
53136

BREATHTAKING Beaubdd 50 Dutlerent mint Monaco pic-
tonals commemoratves only §1.50 with mant complete sat
approvals. Pagoda, Box 132P, Suney, Ohio 45365

PENNY! Approvals! Regardiess catalogue! Kioster, 4164
52nd 51, San Duego, Cald. 32105,

UNITED MATIONS 3 Complate Minl Sets 25¢, Approvals,
Caormetia, POE 1500-M, Lake Placid, Florda, 33852

50 DIFFERENT Oid U5, babween 1861 and 1939 - $1.00.
Ed Raush, 423 Shepard, Manaheld, Onio 44807,

FREE! Busirated Venrioquism Puppetry Catalog. Maher,
Box 420PM, Litlieton, Colorado 80160

OLD U.S. Stemps on Approval. Chasser, Box 153550,
Philadedghia, PA 187111,

LEARM MAGIC. 52,00 lor Catalog. Same Day Service.
1512 Fremont, Las Vegas, Nevada 89101

HOBBIES AND COLLECTIONS

MILITARY Madals Calalogue 50¢. Yeardy Subscopton
.50, Vernon, Box JATPM, Badwin, NY 11510

HAZ| war souvenits, FREE flustrated catalog. Deta, Bex
F22APE, Honddulu, Hawas B6E20

TOY SOLMMER, CHESS FIGURE MOLDS — Free intoema-
lion — Specal Offering. Castings - PM, P.O. Box 3482,
Longwood, FL 32750

WORLD ‘Wide Stamps mounbted in books an 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-F,
Jamaica, N.Y. 11435

FREE Surpnsa collecton sent wilh approvals. Gould, 1784
Unicn, San Franciscs, 94123,

100 Different U3, 25¢, Agprovals. Bradey. Box 425P,
Midicthian, VA 23113

FREE IMCREDIBLE STAMP OFFER! Gaant Woridwice Col-
fection: 128 ditlarent genuing postage stamps including beau-
filul lanpe colodul pictorials, Savage Animals, Nudes, Qiym-
pict, Space, Disney and much more, absolutely FREE when
raquesting excing “Stamps on Approval” selechion kor axam-
nation al home. Buy Bny or nona, cancel sarvica anylime.
SEMD TODAY! Mission D27, Placentia. CA 92670-0009

CANADA, scarce shp sel #776-9, Free with approval
Arpin, Diept. 240, Phitpsburg, Quetwc, Canada JOJ 1RD

PENNY APPROVALS. Regardiess Catalogue, Zamora, 1
Méndex Liciaga, San Sebasban, Puerto Fico 00755

ABSOLUTELY FREE- 50 differari Brlish Colonies COM-
MEMORATIVES. Approvals. Gobestamps, Box 690, Saco.
ME 04072

WOW! Surprisa Lot 10e Wilh Approwals. Tarmhesd Phiatalics,
Siler Caty, Morth Carchna 27344

LOOK! 358 Word Stamps $1.00 Woridwide Approvals.
Klonchke, Harrishuhg, IL 82848

FREE 100 Foraign. Reques! Approwvals. Alpaugh, Box 225,
Hagh Bwidga, MJ OBE2G

COMPLETE sef FREE when requesiing woridwide approv-
als. Benat, P.O. Box 210244, Dallas, Texas. 75211

FREE! Worldwide starmg mixtune. Approevals. Wyhide, Box
241684, Indianapolis, Indsana 46224

COINS, TOKENS, CURRENCY
FALKLAND |ISLANDS 1982 Unceculalsd Liberation
Grown, 55.00. Waesl, UMica, NY 13503-0164

FREE BROCHURE PLUS COIN APPROVALS. WRITE:
PALISADES INTERMATIONAL, P.O, BOX 828, FORT LEE,
HEW JERSEY. 07024

40 YEAR Oid Silver Certificate. 52,00, Comn Housa, Liperty
Bank, 53 Paul. MN 55104

BINOCULARS, TELESCOPES
MICROSCOPES, MAGNIFIERS

BARGAIN 100 Waorld-wide Stamps 25¢. Quality Approvals.
R. Parker, Boa 143. \Wast Brookliedd. MA 01585

2,000,000 Slamps— 150 Couniries— 2¢ Each. Balden, Box
4149, Deararn, 48128

MATCHCOVER Coleciors! Joan Fathkamp Matchocover
Soctaty. For inimafion Wise To: Dean Hodgdon, 2920 Easd
T Strend, Tulsa, Oxla, 74136

COLLECT antigue car ads for fum, hobby, investment
Pietive America's past! Catafog 51.00. TECHMICRAFT, 400
Commanwaalth, Dept. CY26, Boston, MA 02215

REPLICA of WW.I, Trench LigMer Sokd Brags in vebal
pawch, boxed $8.85 Charlay Enterprises, RD 1 Box 234D,
Westedo, M.Y. 12183

DECALS, EMBLEMS, PATCHES

STUMNING! 100 BEAUTIFUL MINT PICTDRIALS. AR il
terand Only 25 Cants with Aliracirve Worldwde Approvals.
VAMSTAM, Dept. PM-263. P.O. Bax 11272 Chicago. Bings
GOE11

"IMVERTED ERROR™ - 100 DWlerent United States. 50¢
with approvals. Luray, P.O. Box 7088, Siver Spring, MD
20807

50 TOPICALS 25¢ whien requisting low pricisd approvals.
Stewarl Kenl. Box 2388-E, Bellingham, WA 98227

PENNY Approvals. 1 - 2 - 3¢, CK Slamps, 17902 Markies
Drve, Jamul, CA 92035

SPACE-AGE TELESCOPE PLAN. f's & 3% in. refracior
type. Parable. weighe 50 bs. fuly sssambled wah inpod,
Make it yoursefl. Pholocopy of the arlicles are available for
§7.50. Send order to: Popular Mechamcs, Dept. PMCZ2, Box
1014, Aadio City Staton. New York, MY 10101

CAMERAS & EQUIPMENT

JAPANESE binoculars. $5.00. Chares Harmon, Bax
11060, Fedmont, CA. B48611

PHOTO & PHOTO SUPPLIES

SAVE 535. Free Photlographic Calalog - 35mm, Super B,
18mm, Videocassefies Supplins. Supanor, 442-522 'Wedls,
Chicage. IL. 60610

(Continued on naxt page)

OLYMPIC PINS Send 55.00 For Newsletier. IPCC. Box
227, Margy, MY 13400

FAEE 100 Canada with request of Warld Wide Approvals.
Brindr's, P.C. Box 5607, San Malec, Callf. 94402
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PHOTO & PHOTO SUPPLIES
[Continued from i
KODAE FILM - Ten Rolls of Kodak Film, Send $4.85 Ta:
Fémoo, PO, Box 631, Salem, VA, 24153

BARGAIN BOOK: Send 25¢ credied on $5.00 order
CENTRAL CAMERA CO., Dapt # 3223, 230 So. Wabash
Ave.,  Chicapo. W, E060d., PHOTOGRAPHIC
HEADQUARTERS SINCE 18949,

BOOKS & PUBLICATIONS

FLAY GUITAR FAST —Detalls Freel Tollarsongs. 209
Trinds, 178PS, Wastiake, CA 91361

SELF-IMPROVEMENT

FINGERPRINT TECHMICIAN. Training now available. You
loarn sasidy and quickly 8 home, Mo college of expariance
required, Diploma. Equipment. Giobal School of Fingsr-
Printing, Box 191-MB, Hanowver, MA 0330

SELF-kmprovemant, imsiructional books can maka yaur
secret dreams coma rue! Free details: .. Sebemecher, 1502
E. Avenua N.W._, Cedar Rapids. lowa 52405

MAGNETIZE Yoursall, Afiract only Good. Success, Hagpi-

ness are Youws., For Instruchions Sand 510000 To: Brown
Publications, Box T57PM, Plansburgh, MY, 12801

FUBLISH Your Book! Join our successhd authors, Publicity,
adveddiaing, basutiful books. Al subjects swiled. Send for fact-
Hled booklat and free manuscnpt repot. Cartton Press, Depl.
PMN, B4 Fifth Avenua, New York 10011,

HOW TO MAKE HOME MOVIES . . . Concisety-aritten,
chevarnly-Susiraled, easy-to-understand, a must for bagimner,
hobbiest. $3.85 plus 50¢ handling. P.O. Box M0, Plymauth,
Michigan 48170,

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS. 2,000
Tidos, all Subgects! Free Catalog: Hamiton's, 98-51
Clapboard, Danoury, CT 06810

OUT-D8-Print Books Found. Send Wanms, Booklook, 51
Maple Ave,, Warwsck, N.Y. 10980

EURDOPEAN rmail order pubbcations. Sik fridks $3000. Box
2041PAP, Hannover \Wesl 1, Wast Garmany D 3000

AUTOSUGGESTION, Peychalogy, Sai
twes. Fres Calslogua. Write: CHIPENDALE, Dept. -
2700, R. A. #5, Yarmouth, N.5. BSA 449

FREE, interesting, ilustrated, sell-improvament book cala-
log. Wrile: Cascade Enterprises. 201E Tigher Rosd,
Cashmare, Washington BES15

. Hob-
PM, Box

FREE. inleresting, Nluatrated, seil-improvemant boak cata-
lag. ACI, Dapl. E2, Box 5727, Pasadena, Taxas 77505

MESEL Machamics. Learn at homa in spang time with 6o
pravious axperiance. Evarything from mingr tunt- ups 1 major
owverhauls. Tools included. Gat free lacts. Write: ICS Diessl
Meachanica School. Dept. PBCCZ, Scranton, Pennsyhania
18515,

MOTORCYCLE Mechanc. Tram al home spame time.
Muolorcyche tools, lest instruments included. GIWA Appraval.
Wrila lor facis: Moloroycle Repes School, Dept. PBCC2,
Newpori Beach, CA B2660.

FREE Brochure, Salf Improvemant Books, 400 Subjects,
Send 25¢ Postage. K & G Enterprises, Dept. PMZI, 3387
Edenbrdge Rd., York, PA 17402

EDUCATION & INSTRUCTIONS

BE AM Electrican. Leam at Homa in Spare Tima. Get Frea
Facis. ICS Electrician School. Depd. PBG13, Scramion,
Pamnsylvana 18515

LEARN How io Imeest your Moy intd Profilabie Business.
Sand 5200 2 Inves!, P.O. Box 2362, Depl. PM-10, Tupelo,
ME 28803

GET Frea Facts on how io gat your High School Diploma ot
homa in spare fime, Fully Accredited. Fast, Wrile; ICS NMewport
Pacific Hgh School, Dept. PBC13, Scranton, PA 18515

DRAFTING s a groal cargar! Men, woman, No pravious
exparience or spocil insent readed. We train you al home B
spare by, Gat e lects, Writs: North Amencan Sohoal af
Drafting, Dept. PBCC2, 4500 Campus, Newpart Baach, CA
92660

HOW TO PLAN YOUR RETIREMENT. New Opportunites,
Encating Imbarests For Man, ‘Worman. Guide 5300 Frank's Mail
Orchar Ca,, 1029 Morth Rogakes, P.O. Box BE78, Mschagan City,
N, 468380

BE A DETECTIVE. You Learn Cuickly and Eesily al Home,
No Coilege or Expesience Required. Diploma. Equipment.
Global School of INVESTIGATION, Box 151M, Hanover, MA
02338

HOW-TO BDOKS - Surplus, Wholesale, Contests, Busi-
ness, more! Free calalog. Beck's Books, Box 1443, Jensen
Beach, Flonda X3457

PLAND TUMIMG PAYS - Plano luning - Elactronic organ
servicing. Learned sasily al homa. Free bookiet. Ndes Bryant
Schoal, P.O. Box 20153, Secramenta, CA B5820

WAKE UP YOUR SALES lind out which of 11 plans = bet-
te<- 100 page book 5890 Ecomex Publicabons, P. O. Box
22058, Knoxville, TN 37022

INVEST IN YOURSELF Sall improvemnant Book Catalog
Modarataly Priced Best Sellers 52.00. J. Waming, 251 W.
Dekealy Pice, C512, King of Prussia, PA. 18406

“UNUSUAL" Books! Cataleg Free! intematonsl Senace,
Bon 52203, Atania, Georgia 30355

WiN at Pokar, Proven Methods, Satisfaction Guarantesd.
$2.50. T J Enterprises, 321 Thompsan, Pars, Tenn, 38242,

HOW TO ACQLHRE Phole Fim Economically! Free Delais.
Sunicwer, Box J2EZPM2, Linle Rnck, AR T2204.

WEALTH, Success, Happiness. Frae Sell-improvermant
Book Catalog. Hundreds of Titles. Keith Hooper. 8 Blue Ridga
Road, Plymouth Measting, PA 15462

BOOKKEEPING v Accounting! Easy home-siudy plan
prapenes you quickly o do your awn books . . . of othars.
Approved for Vetarans. Free "Accountng Carear Kit™ Wiite:
Accounbng School, Dept. FBCC2, Mewport Beach, CA
2660

“JET/GAS TURBINE CAREERS!" Homysiudy courses —
theory, maintenance, overhaul — Established 1957
AMERICAN JET SCHOOL, Depafiment PM-3, Darby,
Moniena 50820, [4DE) 345-2100

REMSCH WORLD WIDE COLLEGE OF AUCTIONEERING,
INC. Workd's Largesi-48 Years. Term soon, Free Caisiog,
Agprceesd lor WA, Modem Aucton Library “FREE" with enral-
ment. 515-423-5242 - Col. Gordon E. Taylor, P O Box 948,
Dept. 10, Migan City, 18 50401

BARTEMDING - Bar Manageman Home Study. Bartending
Tramning. 3843-C San Fermmando Acad, Glendale, CA 91204

FREE Fascinaling, Interssting, llusirated, Sell Book Cata-
g, Venus, Box 8351, Arlinglon, VA 22208

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanled Free RecordingPublishing.
Broadway Music Productions, Box T438PM, Sarasota, FL
23578

UNIVERSITY DEGREES BY MAIL Programs! Bachalors,
Masters, FH.Os . . . Free revesing delaits, Counsaling, Box
317-PM2, Tustin, Califoméa S26880.

EXTENBION And Posi-Graduata Awards o Philosophy, Art,
Science. Botanas, Misicing, Homeopathy, Radionics, and oth-
s, 30 subjects Cumcular free (airmail $1.00 retundabile).
RAegesirar, Sussox College of Technology, Highliald, Danehil,
Sustex, Englanst.

MUSIC INSTRUCTIONS &
INSTRUMENTS

FREE Cataiog! Kis and Compledsd. Hampsachords, Ham-
marad and Apgalachian dulcemars, guitars, banyos, mandaolins,
Hughes Dulcsmers, 4418 Wast Colfax, PM, Demver, Colo.
BO204.

POEMS Set To Music. Nashvitla Music Productions, Box
AQ001-PM, Mazhvitg, Tennessee 7204,

PIANOS, PLAYERS, PUMP ORGANS. Rabuild and repair.
Catalog of "How-Ta" booka, $2.00 (refundatde), Vesial Press,
Veaia) 11, Mew York 13850

SUPER-SAYINGS Guiar Stnings, Accessonas, Elfects
Pedals, Microphones, eic. Free Catalog. Super-S5ave Musa:,
Bax 844, Morganion, M.C. 28655

ACCORDION Top Brands, Cordoves, Buy Dwect. Tresmen-
dous Discouns. Trades . Free brochure. PM,
Accordion-0-Rama, 16 Weal 19th Streel, Mew York, MY
10011

CATALOG for makers, regairers of sinnged instrurmers.
Imporied tonewooed. tools, pars, AcCEssones, SiNNgs. CASES.
Firwp European ingtruments and bows. Catalog 50e, includes
10% giscound coribcale, Intemabonal Violin Compary, Lid.,
Dept. FM, 4026 W, Belvedere Ave., Balimora, Md. 21215

RADIESTHESIA, Radiomcs, Dowsing E.5.P. Courses and
Equipment [llusirated Catalog $1.00 (refundable) Established
27 years. Dept: PMA, Bruce Copen, Hightield, Danehl,
Sussax, England RH17 TEX.

LEARM hsisap o Bwaks. Fecords, tapes, equipment! Fres
catalog! Drawar PM-400, Ruidoss, New Maxico BE345

AUTOSUGGESTION. Sieep-learrng hasdquansr | Tapas,
recovds. books, Gigantic catalog free. Research Associaion,
Beom 24P, Oeympia, Washingion 28501,

DETECTIVE Prolessson, Easy homa study; fres be-teck or
lagenl pin, cartificate. future, Professional in Traming
School, Dept. CP, P.O. Box 41286, Los Angeles, CA 80041

INSTANT MEMORY . . . NEW WAY TO REMEMBER. Mo
memacnzalion. Releasa "phatographic” mamarny. Forgat noth-
Ing! Libevabes extraondinary knowledge, taants, ESP. immedi-
ate results! Free inlormaton, instiule of Advanced Thinking,
BA5PM ViaLapaz, Pacthc Palisades, California 80272,

ACCREDITED Colege Degress Mail.  Details.
GRADUATE REFERRAL SERVICE, 3010 Sama Monica
Bivd,, Swite 173-PM. Sania Monica, CA 80404

HIGH School s hame, no clesses. Diploma ewarded Infor-
mation Frie, Phone Frae Amnplime 1-800-228-5600, or write:
Amedcan School, Dept 30245, B50 E. 58th 51, Ghicago, IL
BDE3T,

SHOE REPAIRING-Secreds of the Trade - Learn Baskcs
with Stag-By-Slep Mustrated Manual 511.95 Shoa Declor,
Box 458, Forest Laka, MM 55025

UNIVERSITY Degreea! Economical home study for Bach-
glor's, Master's, Dociorate. Prestigious faculty counssis for
ingepandant study and lila expenance credis. Free prool —
Richard Crews, M.D. (Harvard), Prasident, Columibla Paciic
Univarsity, 150 Shoreline, Sue ASDE, b Valley, CA B4841;
(B00) 227-1617, Ext. 480; Caklomia- (B00) 772-3545, Bt
L1

HAMDLE YOUR OWM LEGAL AFFAIRS. Ba a Paralogal,
Accredied Attormey Instruction. Home Sludy, Free Calalag.
Southern Career institute. Drawar 238-2158, Boca Faton,
Florida 33427, (305) 368-2522

PREPARE to befter handle your busness, polilical and
social opportunities. The Blackstons School of Law has mat
e law trasning demand for almast a century, nlormation: 307
Mo, Michigan Ave., Chicaga, IL. G801

COLLEGE DEGREES By Mai. Accredided Bacheiors. Mas-
ters, Ph.¥s. Free Facts Revealed. Careers-PM2, Box 45008,
Tulsa, O 74145,

MANUFACTURING T get manual; “proceduns lo manutac.
funing” $12.50. JHS-co, Hustisford, Wis. 53034,

BE SUCCESSFUL, add shils, win promotions, increase
incoma wia tape casseltes. Secrels wsed by top swecutves
natiorwide. Satistaclion guaranteed, 25¢ for catmlog
COrganizaton Developmant Consultants, 552 5. Washingion,
Sulte 108F. Naperville. IL 60540,

FREE CATALOG—LEARN AUCTIOMEERING! Ful and
parial scholarships availabla, Mashwille Auction School, 233
E. Gaines 50, Bon 160, Departrant 2, Lawrenceburg, TH
LI

OCEANDGRAPHY New Manual Gives Steps Now Re-
quired Ta Entes Deeanagrashy. Writan By Marine Bislogl!
$3.00, Seamouse, Box 278, Dept. PM2Z, Maya Landing, N.J.
QEA3)

LEARN BOOKKEEPING/ ACCOUNTING. Gregl oppoctuni-
tigs for menwomen, Write: ACIL Dept. SA30M, Bom 11704,
Sania Ana, CA, 92701

FREE 120 page Casesr Dpportunitias Guide - shows how o
train &t home for top paying jobs. Granton Institube. 263A
Adelaice Street West, Toronio, Canada MSH 1¥3,

INVESTIGATION Career Sian Working While Tramning
Detais. Shaw wesligation. Box 716M, Provo. Liah 84603

EMPLOYMENT INFORMATION

HATIOMAL PARKS Hiring Now—AS Occupabons—Or,
Buying Unique Products. Work of Sell— Employment Guite o
Selling Guige. $7.00 each. Parks Mabonal, Box 2510
{125PM), Saria Ana, CA 82707,

SUNBELT JOBS - SOUTHEAST STATES. Supervisors,
ofiica, sales EDP, anginowrs, mome. Cher 500 jobs brafly
dascnbisd, with addresses. Lpdated monthly. MOMEY BACK
GUARANTEE. Currend list 35.85. Southeast, 227-H Lymn,
Danvile, WA 24541

JOBS OVERSEAS . . . (Including Alsska). Free Details.
Global Empigymend, Box 81833PM, San Dwego, Calomia
82138

AUSTRALLA - The World! 50,000 Jobs! Top pay. Transpor-
lation. Compulenzed reports 5200, Jobword, Box G6B1E.
Cypresa, CA BDE30.

AOCKY MOUNTAIN EMPLOYMEMNT MNEWSLETTER!
Coloraoo, ldaho, Montana, Wynmmg" Cument Dpenings —
All Omma‘numﬂ Free Delais _ . Imermountain-L, 3506

Buch, Cheyenne, Wyoming 82001,

LEARN Sewing Machine repairng. A prolitable Trade. Easy
o laarn. Free detalls. Sewing Cemer, 187 FR, Rochale. GA
3078,

PLAY MUSIC BETTER trough undersianding Chords as
used 1o crgate “Musical ldeas”. - FREE INFORMATION -
Music Learming Syatems Publishing (2PM}, RD3, Box 142,
Dilcan, NY¥ 14760

180 POPULAR MECHANICS

USED Courses! Books! Lisis 25¢ Smith's. 124
Marforowgh, Salermn. Massachusers 01970

UNIWERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience. Educabon, Achis 1. Fasi,

JOBS: COLORADO, WYOMING, UTAH, IDAHD, MON-
TAMA! Computenzed newsletter with 200+ new jobs sach
week, Free detaits. MOUNTAINWEST, 925-FPM Canyon,
Logan, UT 84321,

FLORIOA EMPLOYMENT NEWSLETTER, Compiate Sun-
shirvt State Coverage Weskly. Free Dutails. FEN, Bax B4SPM,
Jupiter, Florda 33458

Ineapansve. Call (614-B63-1781). Or Wrile: Bax 13151-M2,
Columbus, OH 43213

JOBS Overseas - Big money fasi. szumnmssumm
per yaar, Call 1-716-842-6000. ExL 360



EMPLOYMENT INFORMATION
fram

JOBS ABROAD ANl Countries, Al Categories, Includi
CAWSE-SHIP, ACT FAST. 1-T16-805.3242 EX-101, g

OVERSEAS JOBS 320000 1o 360,000 plus bonus.
Doyeeep, Persannal, Bax 807-8Z, Pocatsila, 1D BIXN

BE AN APARTMENT BUILDING MAMAGERI! Live cheap,
8BSy insiraclions, men-women, 52 io: Buchanan Entemprises,
1750 Kalshaua, Surts 3-T88, Honolulu, Hawaii $5826

PRIVATE YACHT EMPLOYMENT — How to Land, 40° 1o
140" Traved, Excellant Salary and Banelits, Sand $3.00. PYE,
Box 582, Meator, Ohic 44060

TEXAS-BOOM STATE! Employment information all major
Texas cities; free details. Send SASE: Jay Pross, PRASE Holly
Lans, Lebanon, OF 97355,

AUSTRALIA-~WORLDWIDE EMPLOYMENTI . . . If Our
Compubar Can't Gel You Job. Nothing Else Can!!® . _ . Raad-
outs, Raports, Analysis: $2.00 . . . Universal, Box 32MB,
Manhattan Beach, California 90268,

HOW TO GET INTO ENGINEERING AND SUCCEED
WITHOUT REALLY TRAYING. Free indormation. Foman
Prass, Boa 1310, 450 Lakeville, Petaluma, CA 84552

LEARM how to offer your mvention lor sale or icenss. Frea
bookiel outlinas procedures, royalty rales. requrements.
Kessler Sales Carporalion. C-5-I'W, Fremont, Ohio 43420

‘WE ARE A manulacturer seehing irvenbons. Pac Trade,
818 Sneattle Fist! Bank Buildéing, Abardean, WA BES20

PRINTING PRESSES, RUBBER
STAMP OUTFITS

TYPE Fonts. Hand Prnting Prasses. Supplies. 120 Pages.
51,00 Dedudtible brsl grder, Acme Type, 1720 N, Mprshiipid,
Chicago, GE22

REAL ESTATE & FARMS

FREE! Big Spring Cataleg! Owar S000 bost larms, homes.,
bussnesses, recraghon, reframeant values All dcross Amencal
STROUT REALTY, Plaza Towers, Dap. 5000, Sprnglield,
MO 65804, Toll frea: 1-B00-641-4266. In Missour call collect:
[417 624402,

CANADIAN Country Propediss. Our 67th Year, Terms
avadable. Moreyback guaradtee. Citdlog airmaled 51.00
Dignam Corp., Lid. Sude 408, BS Bloor Streat East, Toronk,
Cntario, Canada Maw 185

PROPEATY And Lake Fromlage fnom $47 per acre. Irvest-
ment Potential. Exchange Priviege. Free Catalog. Canadian
Estals Land, Depl. 23C, 2471 Yonge St #4303, Toronta,
Canada. MAP-221. (416} 4B8-0444

EXPORT-IMPORT

PRINT FOR PROFIT - Earm Exira Money - Prirting Presses,
Type, Suppkas, Direct from Factory. Send $1.00 for Cataleg
And Samples o Kelsey Company, B2, Wariden, TT 84S0,

TYPE for printng. Catalog $%.00:deduciitie tsl oeder.
Cuaker City Type, R.D. 3, Box 134, Honeybrook, PA 18344

MANUFACTURE Aubber Siamps. Fegular pd Pra-inced.
Catatog 1-800-851-4045. Jackson, Brownaviks Rd., 5110, ML
Vernon, B 62854,

COMPLETE Rubber Stamp Outfits, Supplies. Same day
shiprmant. Sign Engraving Machings, Wholssale Catalog
£1.00 Deductitle, Star Stamp, 1720 N. Marshiekd, Chicaga,
BOE22

PRINTING AND SUPPLIES

THEAMOGRAPHED Businesa Cards, Frea Samples. BG,
2501 Saping, Glenshaw, FA 16118

CYERSEAS Jobsl 520.000-580,000 and wp! Call now!

[317)-838-1712 Euf, 24
JOB NETWORK U.5.A. Dwectory & Newsletar of Nationsl
Send 5285 P.O. Box 12354, Albany, NY.

122

MOVE Abvoad! Excflementmoney ouerssas! Information.
Cadl - Anita Lucas 312-262-0030,

“FREE Catalog " Of Imported GMs From Around The Warkd
$1.00 For Handling. 5. Tillman Co, P.O. Box 214000, Dept
PM. Dalas, TX T2

+2500 “Fast-Sebers. Free brochures! Alnghipro, Box
91309-82, Cloweland. Chio 44101

PLASTIC BAGS

QUALITY Prntang Lotterpress and offsel Low, Low Prices,
Frea Cataleg. Dunn's Distibuior's, Box 21083, Lansing, Mi,
48500

THERMOGRAPHED, Business cards. ires samples. PJ,
Bax 134, Barborion, Oteg 44203,

QUICK Copy Printing. Low Prces, Write: Maticnwde, B14
Morth Main, Bloomington, iilinols 61701

HELP WANTED

HEAR Uz Qut! Toxas Retinery Corp. ofers an Opportunity
for High Income Plus Cesh Bonuses and Frings Benalts n
your Area, less of Experience, Wris: W.F. Sears,
Pres., Bax 711, FL Worth, TX. 78101

CVERSEASIN Construcbon, Cil'Gas™! Delails $1.00 . . ..
ICA, Bom T3542P, Houston, TX 77273

ALL Sizes. Buy Small Chantities. Free Catalog. SAKat,
&151-C Colbath, Van Nuys, Cald. 91401

HUMDRAEDS of Sizes, plain & Zipiock. Lawest Proes! Imme-
geate Delivery! Free Calalog. Action Plasbcs, 14800, 93ad
Lane M.E., Minnaapolis, Mnn. 55434, (612) 7TBE-4144.

BUY IT WHOLESALE

AUSTRALLA WANTS YOU! Jobs! Big Pay| Tranaporaton!
Mermeas] Handbaook - $2.00. AUSTRALIAN
INTERMATIONAL, Box 19107-AB, WASHINGTON, DC
20036,

OVERSEAS Employment . . . 520,000 - $80,000+. Free
Report! Employrrent. Box 19760-A8, Indianapolis, Indiana
AB215.

BOOK Sales Wanted, Make Big Monoy Fast. Far
Full Details Send $1.00 TO: Success Inshiute, 4128 Acree,
Dept. ME, Wato, Taxas TET11

WORLDWIDE BARGAINS: Imports . . . Dropship . . . Close-
outs , .. Swplus, . Fresbes. . . 25¢ Slamp . . . Mameos, Box
1717PM, Mighland, ndiana 481232

GIFT SHOPPING

FREE Madorder Calalog Of Qualty Giiz. Van's Gilks, B01
Highland AD., Sireat, MO 21154

FREE CATALOG of Distinclive Gifts from LURAN HOUSE,
Bonus Gift! Personalized Gifts! Gilts of a Kinds! Wirite To:

LURAMN HOUSE, 15 Whippoonwd! Rdl, P.O. Box 2282, Glens
Fats, NY 12801

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

BELOW Wholasale: Clothing, Jewery, Closeouls. Catalog
£1.00. Torrow Mac, P.O. Box JI3APM, Anderson, S.C.
a2

BELTE and Buckies. Complete ling fast sellers, including
truckars, malarcycies, wildife, westems oo, Big Profits. Com-
plate dealer sel up. Catalog 51.00. Anchor Specialies, Box
33568-8PM, North Providenca. RE 02811

FOR INVENTORS

PATENT AND DEVELOP Your Imvention. Regesierad
Patant and Licensed Professonal Engineer. Send for
FREE PATENT INFORMATION Every Invenior Should Have,
Richard L Miller, Woolworth Buiding, 233 Broadway, Suite
D612-M, Naw York, N.Y. 10007 (212) 267-5252.

400,000 BARGAINS Beiow 'Whotesale: Mary Free! Lgui-
dations . . . Closeouts . . . Job Lots . . . Singe Sampias. Frea
Delaits. Barganhunters Opportunties, Box 730-4, Holland,
Michigan 49423,

CLOSEQUT Jewealry 55¢ dozen {Catalog 25¢), Flousssls,
107-1631 Dow, Arlington, MA 02174

NONPROFIT Foundation heips inventors. Wides: rarge ol
services. Free mcording lorms. Free evaluation. Afiiated
Imvertors Foundation, 501-8, lowa, Coloracs Sgrings, CO
B0

PROTECT *Youwr Invention. Regsisrsd Palam Atomey.
Mary Years Expangnce, all Fislds. Individust Invenbor's Prog-
lerms Given Special Consideraiien. Very Reasonabis Charges.
Write for Free Information. Paul H. Gallagher, 2530 Crawioend
Ava., Evangton, inms 80201

CLOSEQUTS! Discownts! Below wholesale! Frésbess!
Sarmples! DOM. Box 20152-PM, Ferndale, Michigan 48220,
EARN Money seling rngs, |ewelky, buckles, walches—buy

dwect. 130% below ratail. Catalog §1.00 (retundabla). Anka-
P4, Box BB, Wesl Waneck, R 02893,

HIGHEST CASH for Gold. Jewedry, Goid Teath, Rengs. Dia-
mgnds. Watches, Siver. Platinum, Mail Articles Today. Fres
gift with |nlormation, Chicago Gold & Precious Metals, § E.
Monroe, Dept. 858, Chicago, B0803.

TAKE MO CHANCES. Deal with oicdest, mast rehabls linm
cid gold business. Establshed 1834, We buy Gold, Siher,
Piatinum, Diamonds. Highest Cash. Free Information, Rose
Indysirips, 25-4 East Madison, Chicago 80602

MUSICAL Ingirument Clocks Send $1.00 For Catalog.
Gilber's Music, 37070 Fremart Bhvd., #114, Fremar, CA
Gd536

GQUARTZ - Elecinc Walches Repaired, il Brands-§12- Fres
Madler, Delta, 6665 Dorchester, Mew Orieara, LA. 70126

WATCH And Clock repairing books, tools, mabenials. Fres
Catalogs. Morth Amencan. Box 77-AB. Fox River Grove,
Ilingts BOO2

PRECIOUS STONES & MINERALS

FANTASTIC 300% profis qually ninga. jewalny low whobe-
sale prices. Catalog $1.00 (relundable). Fainbow (FM)
Creawans, 160 Waverly Place, San Francisco, CA. 84108

REGISTERED PATENT ATTORMEY Washingion D.C.
Suburb. Donald A. Ketestings, 414 Hungirford Drive,
Fockvite, Maryland 20850

PATENT T ECONOMICALLY! Free Datails. N. Ranar,
2008 Fondulac, Richmand, YA

PROTECT YOUR INVENTION. Ragistered Paterd Ahor-

ney. FREE Preliminary Aeview Of Your Description. Box
362PM, Mitwood, NY 10548

FREE CATALOG! Chainsaw, Motorcychs, ATC, Snowmo-
bée, Small Engme, Pars. Woodstowes, Splithers, Energy
Bomes, Manulacturer's Supply, Box 157-Ph4, Dorchester, Wi
54425,

DEALERS: Make over 300% profl, seling LED electromc
watches, Pendanis. pans, alarms, calculator waiches, analog
chronomelers, many more. Send lof free catalog write: A
Trading, 127 E. §8th. 5L, New York, MY, 10022

INVEMTORS: H you have an imvenlion Yor sake of licensa,
wrila for frae bookdet explasning how we can halp you. Kessler
Salos Comp,. C-5-FI, Fremont, Ohio 43420

INVENTOREI START YOUR OWN COMPANYIl 1383
‘Ventura Capital Directonry ieis neasly 500 known nveshors with
mongy amount avasabie. Includes approaching tips. Send
§$12.95 plus §1.50 shipping (90¢ iax, Calilornia residents).
Cuorum Publishing, 330-MIt Hegenburgar Road, QOakland,
Caliomia S5621

INVENTIONS WANTED

INVENMTIONS WANTED. FREE COMSULTATION. NO
IDEA TOOD SMALL. Disciosure regisiration. Potenbal cash or
royalies frorm manuiachurens seeking new daes. For free
informaticn on how o register your idea, cell or wribe:
AMERICAN INVENTORS CORPORATION, B2 Broad Streel,
Dapt. PM, Westfeld, MA 01085, (413)737-5376. A Fee Based
Marketng Comparry, Offices Coast to Coast.

IDEAS. INVENTIONS, NEW PRODUCTS WANTED
FOR Presortation bo Industry. Call free 1-800-528-8050.
Arizona, 1-800-352-0458. Extension B11. Or Wrils:

INVENTION MARKETING INC., KIT PR,
701 Smithfieid,
Pittsburgh, PA 15222

FREE Book Catalogues! Tramaendous Discounts . .. Numar:
ous Subjects. Matonwide, Bax 2131A14, Momistown, New
Jerasy 0760,

ADVERTISING AGENCIES, ADV.
SERVICES, MAILING LISTS

GET Frea calalog no sericus rockhound, goen cullr, jssslry
maknr, habbyist or crattsman can be wihout, Full of bargains,
axclusive itams, low prices Irom largest suppbers and author-
itites ir Bl limhd, Froe new catalog just olf the press. yours for
ke asking. Wiilte: Onegar's, Dept. 1, 900 South Arroyas Phwy.,
Pasadena, Califarnia 91108

RECEIVE Minerals monthly! Wrile loday!
13057PM California, Yucaipa, CA 92399,

TREASURE FINDERS

TREASURE Hurters. Complets ine. Electrares Dedeciora.
Pandulums. Books, Hobby of proM. Frée catalogus.
Delectoras, Apartado 7-805, 5700 Mexico.

FIND Logt coins, jewelry. buned treaswra, gold nuggets,
refics, Mew revolutionary palaried delecior analyzes objects,
tremendous ranga, no ground packup. Fres catalog. Gardiner,
4T29M N. Tih Ave., Phoanix, Anzona 85013

Minarals,

REACH 200,000 HOT PROPECTS ON RADIOIN Lindar
£1.00 esch commancal. Inlarmation: Asirorsdio, Box 189,
Hope Valay, Rl 02832 :

BUSINESS SERVICES

STATIONERY: SATISFACTION GUARANTEED! 100 En-
welopes And Letterheads ($32.95) Plus 100 Business Cards
A Mailing Labets (547 50). Free Mamo Pad! Send Chock Or
‘Wisa, Masiercard Number, Signature And Experation Dale And
Cigar Copy Of Address Formal: Quality House, Box BET-P,
Minneapaks, MM B5410.

RUBBER STAMPS

TREASURE- Locete quarter mile away with ulira sensitve
lecalor - brochure free. Research Products, Box 270270 -
AMC, Tampa, Flonda 33688

PROFITABLE OCCUPATIONS

MECHAMICALLY INCLINED? ASSEMBLED ELECTRON-
IC DEVICES, YOUR HOME. KNOWLEDGE, EXPERIENCE
NOT NECESSARY. SPAREFULL TIME. NO INVESTMENT.
FREE DETAILS WRITE: ELECTROMNIC DEVELOPMENT
LAB, BOX 1560PM, PINELLAS PARK, FL. 33588,

FREE Calaiogs Fepse ar condiboming Relrgaration,
Tools, supplies, full nstructions. Doslin, 3018 Canton, Dallas,
Texas 75201.

BARCO Type Founders. Type and Aubber Stamps cala-
logue, Mail §1.00 refundabie on lirst onder. 237 5. Evergresan,
Bengemvile, 80108,

(Continwed on next pags)
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PROFITABLE OCCUPATIONS
[Continuad from
& Home study. Veleran Approwved.
REPAIR Lawnmowaers thousands of parts and tools. Whale-

sale list 35¢. Emwanger's. 15 Canal 5t., Port Janis, NY
12771,

TECHMICAL WRITERS make big money! Free oelads.
TokPubs, Box 2458-P, Orovile, CA 05065

PLASTERCRAFTI! Profitable homa business. Maolgs avail-
able. Detmits: Lymnatie, §251C Mentor Park, Mantor, Ohio
44080 '

MAKE MOMEY IN SPARE TIME. Eam Genefous commis-

SHOME 85 @ SubscHpbon sakes represanative for watdeg mag-
arines. For tull details and instructans, send this ad with your
name and sddress to: POPULAR MECHANICS, Depl. AB-M,
250 W._ 55th 51, Mew York, NY 10018

SALESMEN-DISTRIBUTORS

MAILORDER Opporunity! Stan Profiabie Home Business

withoul Exparience of Capital. Write fof Free Book, plus

Dielmils. Mo obligabion. Mall Order Associstes. Dapt 534,
Montvals, M 07E45.

| AM Earming A Fortune With My System Year Afer Year!
Liat Me Show You How. Fres information: (619) 566-2501, 24
Hewrs, 7 Days. Money Malong Methods, 7920 Miramar Road,
Suite 123, San Dwego, CA 82126,

MAKE Money Wondworking - Easy Prolits Malang Unusaal
Gifiz. Toys. Movelies. Free details. Wilkams, 32K Titus, Glen
Cove, NY 11542

203 Horme Businessas by Alomey, Tolal $4.00. ASTRIDE,
Box 577, Oresnwood, Texas TE246

MILLIONAIRE-Author's gasy san businesses can make
you waaltty FAST! FREE defadlsl] Moneylais, 3122
Edgamans, Applatan, Wi 54515,

WANT SECURITY! Profitable Home Business in Wholesal
ing. Froe Detads, A & J Speciafties, 18934 Southview D,
Yacolt, WA 98875

SALESMAN-DISTRIBUTORS Maka Beg Pralita on Automa-
e Products. Bargain deals. Low Wholesale Prices, Fush
name for Trial Outid Ofler. Grand Prix Industries, AD# 3, Box
53, Hightana, New York 12528

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Show our Mew Line of Calendars, Pena and Popular Adverias-
ing Girfts b local firma, Prompt, friendly sarvice from small lown
AAA-1 Company in our T4th year. No mvasiman! or ooliec-
tons. Waekly commissions. Ba your own boss. Full time
polential. Mo experiance n . Wiride to: Frank Buckley,
NEWTOMN MFG. CO., Depl. PMC-2, Newton, lowa 50208

BELL SENSATIONAL LI:I'III-:W‘I' BURGLAR ALARM,
Lightning soller, Exoeptional margin, Samples for Irial.
Morhwest Elesiric-FM-2, Box 1ﬂ-la hﬁwl S0 57301,

50% Pmofit Seiing lmprinted  Sportewear.  Realistic
Promotons. Box 4840, Grover, M.C. 28073

AGENTS WANTED

WITH Mason Shoss, pay dey is when you want 1° Take
prders lrom frisnds and nesghbors. Watch your business build,
without nisk or invesiman. Call Toll Free 1-800-826- 7030, Ext.
66; in Wi 1-B800-472-T003. Ext, 88, or write: Mason Shoes,
K700, Chippewa Falls, Wi 54774,

SINCERE book sales agents wanted naw! Pam bme of full,
Do not confuse with usual wom oul offers. Mo expenence
neaded. Full detaits Send 1,00 to: King Sales. P.0. Box 7128,
Aochesier, Minnesota 55803

SPARE TIME CASH. Sell Famous Hindver Shoss. Sam-
ples, sales kil oo, Mo experunce needed. No age Bmi, By
commissions. Hanover Shos, Dept. 3537, Hanover, PA
173N,

SELL HOW TO MAKE MONEY BOOKS By Mail. Unusual
Opportunity for Big Profit. Sand §1.00 for Detais TO: Ortiz
Enlarprisas. 5334 Frankin Ave., Mew Orleans. LA. 70122

AGENTS WANTED: Sell "How To Books™ by Mail. AMAZ-
MG RESULTYS. Full Deleis, Send $1.00. Bam-Al Books,
S614P, Brogidiedd, Livonia, M1, 48150

SELL Unusual Money Malking Books By Mail,
Details $1.00. Davis Enfemprises, P.O. Box 531, Dept-B2,
Ellorea, 5.C. 29047

MAKE MILLIONS MANUFACTURING Batteries, Supplas
Ayadable. Everiast, Bax 365, Bogota, MJ 07603

ASSEMBLE PRODUCTS AT HOME. Many opportunitees
paying High Weekly Profits presentty available without immast-
mani. Write: Businesses, 328 Beghion 11th, Brooklyn, New
York 11235,

VINYL'S Whare the money is! Prodessionally repair, refin-
ish, recolor fumiture, luggage. cartops. Cuick. sasy. Two small
S0 jobs & day eam you 51,000 a manth. Homes, cars, offices,
restauranis, wniimited customars, Start eaming alter 8 tew
days practice, Sensationa! details free. VIP, 2007 Montrosa,
Chicaga, 80818

MAME WOOD TOYS FOR PROFIT. Toy pars. pafiems
wholesale. Lovebui Toys, PM-2. Tahos City, CA 85730-
5455

MAKE Rubber Stamps. Highly Profitable Business. Free
Dwtails. Stamper, POB 22809 [GE), Tampa, FL 33622,

PAND Tuning quickly leamed with home study courses.
Diploma granted. Amarican Tuning School, 17050 Teder
Drben, Margan Hill, Cald, 85037,

MCTURE Framing— Proifable tull or spare-tvma business.
Egsy o learn with handbook-course “Guide To Picture Fram-
ing Profits.” §3.00 Guarantesd. Free framing-supplies catalog
included. Japs, 126-PM Saventh Norh, Hopking, Minnasota
55340, 3

REPAIR HYDRAULM: JACKS = DETAILS FREE.
WRITE: HYDRAULIC PARTS BUPPLY, BOX 4157,
BROWMSVILLE, TEXAS TRSM.

DEATS WIPED OUT with secret Federal Law!! Fortune
buitding FREE REPORT! Moneywise #B-2, LaGrange. NY
12540

VENDING MACHINES. No uh'lq Roules earn amazing
profits, “Big Catalogue FREE." Parkway Comporation, 18230
PME Greansprng Drive, Timonium, Maryland 21083

MAKE — Sell Aftractive Personalized Liconsy Plates. Irea-
pardive. Sizeabls Profits. Pro-Plate, PO8 22808 (QE),
Tampa, FL 33622

550,000 POSSIBLE!! FREELANCING Bathiub and Sink
Rafinisher. FREE DETAILS!! Shepard. 4418 Wist 3éh S1.
Log Angeles, CA BO0NE

ARAB BUSINESSMEM Have Money 1o Buy & Invest. Tap
Finders Fees Pad. Inl. MiddieEast Assoc., 203PM1, 8201
Flazman, Huntngion Beach, CA D2648

GET RICH!! Secret Law smashes debns---brings cash and
credit!! Celails FREE! Wealthitil-WB-2, Balings, MY 12510

EUROPEAN mail ordes publications. Six triats 53.00. B
204 1PAB, Hannover Wiesl 1, West Garmany D 3000

RECOMDITION JUNK AUTOMOTIVE BATTERIES. Hugn
demand craates profitable home business' Free mpord. JAM,
TTIPM, Batlle Ground, Washinglon S8504

MAKE $15.00 Hourly building customn luggagecases at
home. Huge nationwide demand. Fill mai orders. W supply
materials, iInsrucliona, evarything! Free details. Cussom Cass,
BO6T De Sot0 Ave., Depl C20-26, Woodland Hills, CA
21365,

MILLIOMAIRE revesis how sverage person can ged reh,
woa! Easy melhod— Sunshine, 1402-M Sama Rosa, Santa
Barbara, Calilormia 83108

SELL Books By Mail. 400% profl. Literalure Free. Paragon,
J44PM Fores!, Cass Laks, Minnesola 56633

51,000 Weekly Home Business Direchory, Box 2018-PM,
Negw York, Mew Yok 107683,

NEWEST OPPORTUNITIES!H You recaive 100's, iabast
information, samples, opporundies. Send 52.00. NEWBIZ,
Bax 31811A, Dadias, TX 75231.

HUNDREDS Weekly Possdia For Ten How Work Waeek"
Guarantesd Homa Bussness . . Start immadsabaly || Fres Inhor-
malion - AHY, Box 1028-A2, Kalahes, Hawas BE741

14K Gold, Sterfing Siver Jewelry. Make 300% Proiil Cata-
log §1.00 (Refundable). Courticco, 1634 Bogar, Bromi, MY
10462

AERIAL PHOTOGRAPHY Business, Pilot, Non-Piic. Proi-
dable, Non-Compaelites. Eastern Aerial, Box B587J, Baltimore.
MD. 21237 .

HANDYMAN'S DREAM! ME-MAKING SIMPLIFIED! New
manual explains sasiest mathods. You tan guickdy master this
exirempdy profitable profession. Postcard brings information,
Direciacor, Trimex Building. Mooars, N.Y. 12858

SELL Profitabla Mad Qvder Books, Complete Details. §1.00.
Home Products Company, 14-A012 Chalsaa Circle, Lacey's
Spring. Alabama 35754

RELAX And Get Fich. Fres Details. Education Plua, PM,
1753 5. Orange Grow Avenua. Los Angeles, CA 90013

FREE BOOK 2042 Uraque Proven Enesprises. Fabulous
"unknowns.” Second nfiaton iIncoma. HAYLINGS, Carlsbad,
CA G008

LEARN Sowsng Maching Rapawing. Man, Woman. Lucra-
five Profits, Gressiin Comespondence School, Box 5104,
Spencef, lowa 51301,

BB0 Waokly. Home maling program. Goodworld, Box
26233-R, Tamarac, Florida 33320

FAST PROFITS Selling Momey Making Opponiunity Booika
by Mail. Details §1.00. Amanda Enterprises, P24, Box 401,
Hazsl Park, Mich. 46030

SELL Unusual Maney Making Opportunity Books. Sales
Agonts Wardsd, ACT NOW. Dwetails 51.00. Sloan Sales, P.O,
Box 882, Nevada, MD B4TE2

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profiable workd-wide, mad
order busaness from homa, withoul capilal. We ship plan for no
figh examination. Expenence unnecessary. Free Pepon.
Mellinger, Dept. H2703, Woodand Hits, Caliloria 81367

MAKE Durabie Buiding Plastic Easdy. ‘Waterproof, Fire-
wool, Ecomomical. Bays Laboratory, 2086-2075 Drive,
Cedarsdga, CO B1413.

RECYCLE METALS. NO, NOT BEER CANS1 525,000 plus
par year. Shoestrng expenses. pleasant work. Free informa-
tian Eiﬂh Box 1657, Brenham, T 77833

£700 Per month samings possibée Miing oul Bcome lax
foerma at home of 1ax offce duning 1ax season. W Bhow pou
how, Simple, quickly learned. Detads mailed iree. Mo sales-
mgn, Hurry. Bag Demand. Federated Tax, 2065 Moniross,
Chicago, S0818,

MAKE HOMEMADE BOOKLETS. I've eamed $187 000
wiih ming. MONEY NEVER STOPS. Frée intormation: Falcon,
Box 548, Woodwille, Taxas 75878

WANT Money? Try Seling Our Books. Fres informalbon.
Poindaxtarco. 1011 Trewor. Datrost, Michigan 48207

PREPARE Tax Returns - Policeman Albert Myers made

$2.000 hig very first season. Train al home, VA Approved,
National Tax School, Monsey 2B0. N.Y. 10852,

182 POPULAR MECHANICS

§$82.00 From Square Fool Pwywood. (Huge Demand).
Revealing Prool 25¢. (Relundabéa). Woodwn, Brodgewater,
Mass. 02324

CONCRETE Biock Machines: Catalog $1.00. Aoute Ona,
Bom 65, Rapid City. South Dakota 57701

SELL Books By Mail. Fres Dealership. Midwest, Box 44R2-
M, Shewano, Wia. 54168

GET RICH using OTHER PECPLE'S MONEY! Linique —
amazing busness!! Daeteils FREElN Finance Consuftants.
58-, Billimgs, NY 12510

MEW Discovery in Batlery Recondiioning . .
Maonths Guaraniea Means “Big Profits Fast.” Elnumu T415
Gable Drive, Littie Rock, AR 72205

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Poriebée. Free Detalls. Bumper, POB 22781 (GE), Tampa, FL
3EE2

300% Proft—Hghest Cuality—Best  Sailing— 2635
Worid's Products Below Wholesale! Free Deinds! Write:
CHAN'S GIFT WORLD, 38 Bowery. New York, N.Y. 10002

" END YOUR MONEY PROBLEMS Exciling Detars FREE.
Incoma Raesearch, 15214 Marshal, Rachland, Washington
Buas2

YOU Can Maka Money Wholesaling, Frea Details,
Brokgrage, 1080 Circle, Bums, Tenn 37029

GET RICH! Sacred law genarates cash - credit! Srmashes
datrts!! WeslthCo-PMZ. Box B3, Lancaster, 5.C. 28720,

FANTASTIC Profits! 10,000 + Imports @i Low Oriental
Pricas. Fres Details. Dulty Ememeises, P.O. Box L, Depl, PM,
Bayvitie, M) 08721

SECRETS TO MAIL ORDER SUCCESS] Expert lefs how!
Frea details. Spratt, 315 E. Hilicrest #2184, Inglewood, CA
ciih]

ALUMINUM SCRAP - Recyche - SELL FOR $25.00/
POUMD! Fres Iniomation! industnal Scrap Yerd, Box 127,
Asgeandnia Blay, New York 13607

GET indo The Fralitable Butness of Making a Line of Prac-
thcal Fast Selfing Products uaing Dwescanted Aulomobile Tres
as Faw Matarials Information? Send $3.00 TO: Ken Winans,
Box 1615-Dept, G, Binghamion. New York 13802

START and operate your own Proiitable Business sl Home,
Frea details. Oriay Books, Dept. PM, 835 Talwood Cir,, Apt. B,
Brandon, FL 33511

| MADE 540,000 Year by Madorder! Helped others maka
money! Datails 25¢. Tomey, Bax J18YY, Ypsilanki, Michigan
48197

CLIP newspaper items — 52 - $25 EACHI1 FREE Raport!
Chppings-KB-2. Billings, NY 12510

PROFITABLE GOLD FOIL PRINTER. Personsize bBusi-
meas cards, pencils. maiches. Free Details. Gold, PO8 24986
(GE}, Tampa. FL 33623.

LEARAN The seciats of repairing pink batteries “Fabulous

Profits.” FIRST ESTABLISHED COURSE. Apex Engirsning,
5454 Bolza, Alascadern, Cald. 03422

MOMEY SECRETS! Help People and businessas gal mon-
ey. Easy homa busingss. Fantastic Profits. No Expearience—
Crwn Houwrs. Continuous Assssiance. Free Datails: DFC, Dept,
10-G-2. 1145 Reseradir Aweree, Cranston, Rhode |sland,

MAILBDX MAGIC. Each Letter Beings Yoi: Mongy_ Work Al
Home Diopariundies. Pick Cwn Hours. Detads: IMC, Bou 127,
Deimar, NY 12054,

PIAND Tuning learned quickly al home! Free mlcemation,
Empire Schobl, Bax 1014, Jupitar, Florida 33458

$100,000 Possible! Ground foor oppostunity. Respacted
Mational Everyone sligble. DDW, Box BODE-P,
Marshall, N BE2E8

FRAEE! EASIEST Most SUCCESFUL of ai HOME BUSI-
MESSES, Vaught, 1. 2, Box 457, Haines City, FL 33844

AMAZING Mew “Telsierec” Convers Televizion Scund To
Stereo! Fanastc Seller ! Exceflent Distributor Prolis!™! Sam-
ples For Tral. Mareal, Box 7557-AB, Monroe, LA T1211.

$50110 5200 Daily. Easy for anyone. Sand $12 T, V. Waler,
Suite 101, 2116 Creanbsiar Cliy Dr., Houston, TN 77032

(Continued on naxt page)




BUSINESS OPPORTUNITIES
{Continued from

MULTHLEVEL MAIL ORDER, No Irvestmant Star Mow
FREE Pachage. MCKINLEY, 6813 Mexico, Concord, M.C.
2025

TAKE Catalog Qrders, Win drop-ship 2500 basi-sefing spe-
caalty progducts. Lowes! below wholesale prices. Immediate
dabeary. Speciacular home busingss apporfunily. Free Booa
SMC, 6061 De Soto Ave. Dept 20-26, Woodand Hills, CA
81385,

BIG Money-Alarm Business, Report £2 50 P.M. Industnas
Inc., Depl. 4, 6310 Leechbung Ad., Verona, PA 15147

HOW To Sall Information by Mail Fres Deteis, Wrils:
Sandpger, P.O. Box 18066, Porlland, Ore. 97219,

PROFITABLE HOME BUSINESS OPPDATUMITY!
START making money immadiately withou expenience or
capial. Details - Marse Wholesale, 351 Claremont Avenua,
Dapt. 2P8423, Momclai, MJ 07042

EXTRA CASH -= You can aarn il! Your FREE subscripbon
o Dpponunity Magheng shows you hiw with success slones
of teday's enregrensurs. Wiite: Opportunity, Dapl. 898, B M.
Michegan, Ghicago. 60603

HOME WHOLESALING BUSINESS. Everything you nsed’

Jewelny, porcelans. Drassware, gits. Moss, PRZ, Shicell, LA
TO458- 1153

53,000 CHECKS . . . MAILED DIRECTLY TO YOU on &
Feguiar basis . from companias all ower Amenca. Totally
diferant way of making maney. Wrils: 4. P Research, Depl
7, Box C, Bayport. MN 55003

400,000 BARGAINS Below Wholesale! Many Free! Liqui-
dabions . . . Closeouts . . . Job Lods . . . Single Samples. Frae
Detade. Wordwide Bargainhunters, Box T30-A, Hollend,
Mhchugan 40423,

SPARE fima tortuna 0 Wikl Répan. Huge desmard crastes
exceplional profils. We supply everytheng. Delails free. VIP,
2062 Mantrose, Chicage, G616

MAILORDER OPPORTUNITY - Sell popular money-mak-
ing reporis - 1000% prodt - Free Details - Newile, Bax
BE041P, Los Angelas. CA 90072

LEARN to draw! For Prodn® Huge Demand - Fres Facia! Proas,
Ban 18EPAM, Brush Praine, WA 88606

MANUFACTURE a1 home! Cleangrs . . . Polshes . . Adbe-
Eaes . . . cosmetics. Professons Farmulas, Business Plans.,
Fromtier, Bax 44179, Tueson, Arizana 85733

WOODWORKERS - IDEAL HOME BUSINESS. Frae bro-
chure! Fine Shop, West Peterparo, NH 03468

SOLAR Haatng leamed guickly al homa! Fraa indormation.
Empira School, Box 193, Rockville. IN 47872

AMERICAN DROP-SHIFPERS DIRECTORY Aush 5500
To: Richard s, Box 13679, Las Vegas, NV 88112

ASSEMBLE PROFITABLE DEVICES AT HOME. Excep-
tional opparundies withoul Frestment. EnMeprisas, 113-MP
Linwood Place, Litca, MY 13501

HOMNG KONG, Tawan, Buy Direct. Inlormation. Long Sase.
Birch, P.O. Box 142, Willow Spongs, Bl 60480

PRAOJECTIONTY . . Make 555's assemblng Projectors . . .
Easy . . . Aesults comparable to 52,500 Projectors Wigur
ftoial cost less than $17.00 . . PLANS, LENS & Dwaler Infge-
milicn $15.50, Mustrated inforrmation FREE .. Macrocomblfs,
Washinglon Crossing, Pernsyhvania 18977, Credacard Or-
ders. 2dHre. 215-736-2860

MAKE Money Wilh Your Carmera. Repon Leis Markels

$2.50. Ventana Phato, P.O. Box 6738, Codorago Springs,
Colorado BO34

HOW 1o Start and Operate your own Prohtable Busness at
Homg. Free Owtails. Rambow Assoc, Wast 2203 Mission,
Spokana, Wash. 89201

HEW LUXURY CAR wihout cost! Write: AMCD 9, 1801
bain, Planfeaid, IN 46188

MULT! LEVEL MAIL ORDER opporuniies, Fowe lavels
Coweng Promotions, 4535 W. Sanara 105 Les Vegas, NV,
[-ERLir]

EARN BIG MOMEY thru home mad business. Mo imvest-
memn. TASKEM Ememprisss, Box WNEH2A, Westpor, MA
Q2780

TO0,000 BARGAINS BELOW WHOLESALE, Bankrupicy
Marchandise, Friee Samples, Closeouts, bmports, Swplus,
Mail Order, 121 Home Butinestes, Fron Datails. AMERICAN
MONEYMAKERS, Box BI56PM. Tampa. FL 33674

GET RICHY Secrel law smashes debls — brings Cash,
Credit” FREEreport!! WealhKit-WEM-2, Billngs. NY 12510

LEARN ihe Secreis of Proldable Mailorder Busingss
Deatails free! FIMDOB, Boax 6707, Torance, CA 90504

5100,00 FROM ONE BOARD. Informaton 25¢. Jamea Fila,
Foule 3, Shelfioy. N.C. 28150

$11,000 FIRST MONTH. How fo start and operabe your gwn
preditable mail order business at home. Information: Phallips
Publlishing, 26144 Roseleld, Houston, Texas T7T080

EARN Income at Homa Now! Mo Expenance. Be your own
Beoetm, Dartanils $1.00. J. Baker, P.O. Box 30002-C, Philadeipia,
FA. 18103

QOLDEM Ogpportunity. Establish mighly prolitabie income.
Will frain. Full, pan-time. Inssde secrels. Delaids 5100 J. C
Enterprses, P. 0. Box 3537-153, Austin, Texas TATES

MAKE MOMEY REPAIRING HYDRAULIC EQUIP-
MENT .. . Write .. . Hydraubc Tramng Instibute, 2840 Greeley.
FRa2. Erig, Pennsylvana 16508

LEARMN AUTO TRIM ard UPHOLSTERING from GEORGE
BARRIS. Grea! canser apoortunity, Aula Upholstery Institute
Dept. SA308. 417 5. Lyon, Santa Ana, CA, 82701

MAKE Money Quickly!*-Fres Indormatont!- Evan Santo,
2092 Edge Road, Mutiontown, Maw York 11791

MAKE HUGE PROFITS on Gifts, Toys. Movaitas 52.00
brngs gian catalog. (Refunded, Fes! Order). J. Douglas
Compary, Star Route, Box 427, B1. Aegs, MT. S0B4E

RECYCLING - Scrap Matal — Aluminum Cans 36--43c A
LE? How 1o buy, Where 10 seF copper. batteries, Alumenum,

FANTASTIC eamings mading from nomat Ofter: Aush
Slamped Addressed Envelope. Imperal, P-B8 X17410, Fonl
Lauderdaie. FL 33318

BUMPER STICKERA PRINTING DEVICE. Cheap, Simple.
Porable. Frea detais. Bumper, POB 22791 (GH), Tampa, FL
33622,

EURCPEAN mail order publicabons. Six trials 5300, Box

(2DATPAM, Hanowar West 1, West Germany D 3000

MAKE PVC PIFE FURNITURE. Begin profiabie home busi-
rgss withoul exparienca’ Free regort. JAM, TT1PF. Bahie
Gaound, Washinglon 98604

UMEMPLOYED? Hundreds of Moneymaking Oppariuni-
I, Fras Inlarmatian” B0 Enterprizes. Box B129, Kilchanar,
Ontaria, M2K 286

§500.00 Weekly Aecychng Descarded Tires, Send SASE.
Levalkeys, Fountan, FL 32438

LIFETIME Incoma. ¥es, you can! Find out how. Information
$1.00, Wilk, PM123, Box 5048, Clearwater, FL 33518-5040

READ These Bogks— You Must Save and Make Big Money
m Youw Whale Lile! Free Catalog, Wole: Kaichan, 38 Bowary,
2514, New York, N.Y. 10002

BIG MOMEY! Maimal Efiort! Freer, 980 Brush Cress,
Glemsood Springs, CO 81601

EXTRA MONEY. Tusr hibby wild mansy making venture.
Copytightes raport shows how. $2.00. Windsor Studics, 134
Valsh Ave.. Dept. PM, Box 4041, New Windsor, N.Y.
12550

more—-profiiable  business. A4D Metals, 118
Townhome Ci., Columbsa. 5C 29210

SELL Baoks By Mail, Haghly Praftable. Mchiait EMemprises,
5788 Chubly Drive, Charlotie. Mech. 48813

WODDCRAFTING (Unguel Moveltes! “Monaymakng
Diesclosurg 50¢. MLE, Box 4884, Springliekd, Oragon $7477

PROFITABLE! EASY HOME BUSINESS. Details. Action
Publcations. Box 2272, Rockville, Mandand 20852

PROFITABLE MAILORDER OPPORTUNITY! Frea Inoe-
matan, Frank Brition, FAZ, 8103 Denlana Couwd, Richmond,
WA, 23228

EXCITING “Mileage Stretchar” Catalog pays you 5100+
avanings withoul investment! CARSAVERS =, GT2G, Miford,
Pa 18337

INCOME Tax Pregaress Make Big Manay, $1000 Monthly
Poasible Al Home Or Office. PartFulltrne. Easily Learned.
Home Training. Free Indoraton. MNaliorende Tax School,
14507 Warren, Dearbarn, A-204, MI 48128

IMMEDIATE PROFITS Using Proven Methods. Spectaculas
Wholesalng Opportunily. Free Details. VLR Marketing. 327A
FRaleigh. Toma River, New Jorsey 08753

MAKE MOMEY REPAIRING HYDRAULIC EQUIPMENT
.- Wrile . . Hydraudic Traning Instiule, 2840 Greslay, PM2,
Ere, Panngyhvania 16508

FREE detads. an staring your profitable bussness. Write:
Bogam Publishing, 269-PMZ3 Glenbe, Grants Pass. OR.
ST5ES.

SAVE! Belcw Wholesales Prices On 2000 lems! FREE Bro-
chure! Arrow Products, PM282, 1414 M. 318t 51 Broken
Arrow, O 74012

FREE datails - Falos with re-prnt nghts - “How e Get Dol-
lars i Your Mail Box™ - “The Lary Man's Way 1o Beg Monay
Fas!”, and 8 ofher How To Mlios. Send =10 SASE. -
Soultwesiarn Enerprises, Ovawer 1448, Planview, Tx
TROT2.

£100 Daily wriling short paragraphs! Varture-PRY, Box
164, Abbeville, AL 36310

FANTASTIC Home Business Opportuniy. Market Hune
drads of Best Sefng Specalty Products at Below Whalesale
Frices. Dwetails Fres. Journey Sales, 1505 Penny, Dept
PM1DE, Baxerstiedd. California 93308

$2,000.00 evary weak possible ! * ! Build and sell “PRO-
FESSIOMAL" GIANT SCREEN PROJECTION TVs . .. "Don'l
be fooled with cheag imialions™ . . . “Use EXACT SAME
TYPE LENSES ard SCREENS wlilized by Sory, Zenth, Pio-
neef, and Magnavaxz! . . Simple construchon! . . | llegtraled
dealers informalion and complete parts catalog $2 .00 . . . Man-
ey Back Guarantee! POLI-VISION, 168-B Dunmare Bt
Throap, Pa. 18512

TELEPHOME Sales Skoifls Boohlat Lucratees Chrser Palan-
thal. 8300, CLN Inc.. Suie 2568, 103 Godwin Avenua, Midland
Park, M.J 07432

MAILORDER OPPORTUNITY: 1000% Proit Guararlesd
Free Progl. VBC, Box 335, Fevera, AZ BE442

GET Rich" Sel-Mafe Milionaire Reveals Secrels. Frea
Datails. Wighing Walla. Box 251, Dasghn, FL 32541

SCREEN PRINT T-SHIRTS. Ingrpensiva kis, Frea Details,
T-Pranter,” POB 23891(GC), Tampa. FL 33823,

TAKE PICTURES for profit. Camera Ventures, 145888
Wiast 32nd. Golden, CO 80401

MAKE Big Monoy Repainng Windshigids And Plate Glass!
Eam up %0 550,000 yearly, Send for Valuable Free Repon.
Glas-Weld Systems. Box 87D, Hillsbaeo, OR 07123, 500-840-
a2Ta

HUNDREDS Dollars Weekly Selling bonsy Making Books.

We Supply Everyting. Send 51.00. Dodga Pubkshang, Box
DE164F, FL Myees, FL 33806

GLASS TINTING Book — The whole story. cars 1o say-
scrapars, hoboy or g prolils, $10.95, KIS Window Glass
Tenting, 1144 East Commercial Bhd.. Fi. Lauderdate. Flonda
33034

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bockat shows you haw 10 start your awn bus-
ness wilh Classiked Agvertiming. ONLY $1.00 FOR BOOK-
LET — (5200 coupen refundabde with first order). H.E,
KAPPEL, POPULAR MECHAMICS, DEPT, PMC2, 224
WEST 57TH ST., NEW YORK, NY 10013

MONEYMAKING OPPORTUNITIES

FANTASTIC Profns! Sell Books by mad Detais. Irene's,
Box 4552, E) Paso, TX 79914

LEARM Flower &manging & home. Fascnating Hobby or
Businass. Free booklel Lilgtime Caréer Schoaals, Depl. 8-987,
3251 Barry Avenue, Los Angeles, Calilormia BO064.

LEARM Landscaping and the growing.of plants at nome.
Start business of hobby. Free booklel Lifebme Carsaer
School, Dept. A-48 2251 Barry Avenus, Los Angeles,
Califormia S0064,

RELAX And Gei Ruch Millipnaires Secrets 1o Waahh.
Frea Dedads, Mason Book Co, 2427 5. Beverly Drive, P8, Los
Angeigs, CA 0034

WEALTH burding techniques ofierad sach month in Wealth
Builders’ Forurm newsiafier. Fosl asime, Dusiness opponsm-
tes, imMemnational trade, ranchising, inancng, etc. Sampls
isswe; $2.50. Henson Publishing Comgpany, P.O. Box 842,
‘Warren, Michigan 4805

HOME REPAIR - 5100/'Day Passible Doing Homa Repairs
For Others, New Booklet Tolls How | Do B, Only $3.00. Ed,
Junge, BT West 1048t Tevrace, Owerland Park, KS
BEZ12.

BECOME Roas Estate Inspacior - Lamge Inoome Polantial.
Be Bogs, Home Operation Mirmizes Invesiment. Ssmpliked
Instreclions, Assigtance. Fres Information. Box 400 P,
Armold, MO 63010 ’

$100,000 YEARLY! Most praldable money-makng pro-
gram evar! Edgebrook, Box 81, Fair Oaks, 04 85628

RETIRE IN FIVE YEARS! This Proven Fmnancisl Blusgprint
Shows You How! Sécure Your Fuburg By Sending Thvee Dol-
lars Today To: Money Growth Systems, P.0. Bax 17218, Los
Angalas, Calforma 90017

HIGH PROFIT Home Movety Business. Full Datailed Infar-
mation only $5.00. T.J, Crals, P.O. Bex 2591, Bpring, TX.
TTIA3

EXTRA MONEY Make money in your spare time. Aaport
shorws how you can turn 3 hobby i a money making wentung.
Send §2.50. M. L Peters Enterprises, 155 M. Tolare Way.
Upland, CA. 91788

EXCITING 10- 525 HOURLY Inoome. Linusaeal oppostunity
making, assambiing products al home. Marrtt, Drawer 426P,
Aichardson, TX 75080

RECEIVE Two Benelii Checks From The Fedaral Gowern-
mar. Information 24,00, Muschales nlomaton Sarvica, 311
Emst 208h, Ocdessa Texas TTEZ

AMAIING MONEY MAKING TIPS, EVERYOMWE CAN
USE. Now 5300 Dr. Alnaida, 2106 Moore., Las Vegas,
Mewada 85104

DON'T Answer Another Opportunity Ad Unbl You've Fead
Qur Regorl. Writs; Consurmér Oparalions, 1707 W, Handing.
Chicago, Ill. G064T

SALARIES may be hazarcous 10 your waniih! Send ki easy
low-cost  plan  for  fmancied  freedom  —  Wabenworth
Pubbcafons. 1020 Park Mewpor Dive, Sute 414023,
Mewpar! Beach, California 926680

{Continued an next page)
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MONEYMAKING OPPORTUNITIES
Continued from

BIG MONEY FAST! Opsrats EXCITING Homes Business by
MAIL. Full or Pant Time. Mo Experience Needed. DON'T
DELAY! Fyll Details 1.00 To: Amercan Gensral
Co., 2170 Robers Drive, PM2E3, Niagara Falls, N.Y. 14304

CANADIAN Milion® in mall, Instart monay information.
Wiite: MilkonS, Dapt. PM, Box 1038, Siation 0. Tonronbo,
Canada W4T 2P2,

PROFITBLE HOBBY Making Tables Out Of Wood Barmels,
for Plans $5.00. Patick Lynch, 2011 Sunsed Ave., Utca, NLY.
13502

EARM $750.00 naxt weakand! Sand 5400 to: Wilmol, Box
16635, Philadelphia, Pa. 19133

$100,00.00+ ...Leam Secrets of Winning Magazine and TV
Contests. FREE ODetaits!! Write Today: Evergresn, Box
202C2, Cosur d' Alena, |0 83854

YOUYE Got to Balievel Make 510,000 Using Our Ouick,
Easy, Proven Method. Money-Back Guarantes. Send 310
Today To: LA P, A, P. 0. Box 15056, Depl. F, FL. Wayne,
Indiana 46885, YOU'LL BE GLAD YOU DD

EARN Weaalth! Experts shiws amazing opportunities o
Weallhacope, P.O, Box PM, Amborgt, Mass. 01059

QUILTING CAN BE A LOT MORE FUN And go twice as fast
when dona on & frame. This one comes apart kor sasy siorage
and you can make it in & weekand. Send §2.00 for plan boc
Popular Mechanics, Dept. PMC2, Bax 1014, Radio City Sta.,
WY, 1010

GOVERNMENT SURPLUS

FREE datails on business opportunities and wealth-produc-
ing secreis — Woodbine Distribuiors, Five Larkspur Way,
#3PM1, Matich. Massachusafis 01760

MILLIOMAIRES Knowledge can make you RICH. Informa-
tion. Pnillips Publshing, Bos 542.&. Pans, TN 38242

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Booklet shows you how 1o start your own bus:-
reas with Classified Advertssng. ONLY $1.00 FOR BOOK-
LET — [$2.00 coupon relundable with first order). H.E.
KAPPEL, POPULAR MECHAMICS, DEFT. FMC2, I3
WEST 5TTH 8T, NEW YORK, NY 10018

1983 Surplus Afffry, Mivvy $tore 64 pages llustratisd catakog.
Send $2.00. Auvel, 3037 N. Clark, Dapt. J-2, Chicago, IL
GOBST,

JE-E-P-8, T-R-U-C-K-§ from $30.00. Millions of Mema In
Governmant Sumplus; Typewriters, Boats, Clothing. Complete
Diractory On How And Where To Buy In Your Area - 52,00,
Surplus Bargains, Box 913-A, Holland, Michigan 45423,

MOTORCYCLES — JEEPS — HELICOPTERS — AUTO-
MOBILES . . . GOVERMMENT SURPLUS DIRECTORY —
MONEYBACK GUARANTEE— How, where—32.00. G5
Information, Deparment 12, Federal Budding, Box 3813,
Springfesld, Massachuastta 01101

THE SECRET TO FINANCIAL INDEPENDEMCE can be
yours! Baal nlaton! Ba your own boss! Sand only $5.00 for

this fabulous report. JAM Enterprises, 602 Hwy. 108, Dept. 18,
Glencos, MO 3036

HOME MAILORDER BUSINESS] Amaring Profits Using
Provan Step By Step Maethod. Free Dwtails!ll Serter, Box

SUCCESS WTAMIMNS 100 Money-Producing GSecrats!
SPECIAL OFFER! $3.00. Schab's, Box 20846, Reno, Mevada
Ba515

UNBELIEVABLY PROFITABLE. Newses! Multilevel Mar-
hating, Advintures In Hoalth. Large 20-Pags Starter Back,
$2.00 P & M, Goodworkd Enterprises, P.O, Box 1418 PM2,
Fh,‘hlng, W.¥. 113532,

MAIL Order!l 520,000 Guaranieed!! Or, Doubde Money
Back!l Mailco, 6T1AB1 Ninth, NY 10028,

SPARE TIME CASH. 5sll Famous Hanover Shoes, Sam-
ples, sales kit free. No exparience needad, hhlghrnrt&g
commmassions, Hanower Shoe, Dopt, 3340, Hancyer,
17331,

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS

AMATIING Profts] $10,000 Yeary Raksing Fabbis for Wool
and Bresding. Detais—52.00. American Angors, Maha 12,
Moriana SR538.

RAISE RABRITS SUCCESSFULLY 58 Page Bookhet Teils
How. 51.00. American Rabbil Asan., H1, P.O. Box 426,

Bioomington, lilinols 61701

$500-51000 Month Plan rasssng rabbits for us. Free detalls.
White's Aabbitry, Box 1368PM, Hudson, Ohio 44236

EARTHWORMS, LIVE BAIT

FREE LITERATURE. Raise fishworms, crickots, Faod-
W= 1000--58. 85, 5000-—542.50. Book on How and
Where 1o sell with order. Carfer Fishworms. Piairs, GA.
3TE0

GREY Nightcrawlora - “Action Worm” - Fras Litorature -
Tolephone 812-835-2542. - Fain's Earthworms, Edison, GA
WT4E

SUPER mailonder information package! Includes copy of
Mail Ordér Maessandgsr, Informative Fepors, and Income
Opportunities. $1.00. MPM-5, Box 17131, Memghis,
Tennesses 38117.

WEALTH WITHOUT PERSPIRATION Self Made Million-
aire Explains Proven Sieps. Detads frea. BM1PM, 2600
Woodward, Munce, |N 47304

TRUTH Revealsd. Avoid Rip-offs Facts about Moneymak -
ing, Busingss Opporfunity Ads. Free Information BASE.
Opportunity Investigators, Rt 1 Box B840, Holtywood, Md
20636

OF INTEREST TO ALL

MYSTERIES SOLVED BALDING NOW Preventabls Lost
M 2an grow back causs emotion not herdity.

Dedails. $5.00. Frank Hankon, 128 Cresceni Drive, Easl
Hartford, Connecticut 06118

FREE Promotional Alburns, Concert Tickets, Stereos, elc.
Information: Bary Pubbcations, 477 82nd Strest, Brooklyn,
NY 11209

NOW, You can draw. FREE - Compilote detais plus firsl
masy lesson from Disney arist. Bruce Mcintyre - PR11, 34T
Crowrsworth, Corona, CA 91720, (T14) 653.7452

LEARN LAWNM FERTILIZING BUSINESS. Fast, agay. prol-
Habie. Write. GREEM, Box 825, Longview, TX. 75606

UNEMPLOYED? Lucky You Mow you have teme bo ged Rich.,
Free Detalls. SCL Pubdcations. Box 337P, Leland. Mich.
49654

AMAZING HOME BUSINESS. Proven, Easy Methods For
Achiaving Independence and Wealth. FREE DETAILS, BAG
Enterprises, Dept, PM-2, 8589 Meadowridge Dvive, Cincinnati,
Ohio 45245

MILLIOMAIRE TELLS How You Can Accumulate Waalth,
Toa? Free Details: Success Workd, Dept. PM2, P.O. Box 431,
College Park, MD. 20740

MANKE Crvar £22.50 an hour. Spare tima at home! Rubber
Stamp industry reeds small manufactuners. We turnish all
aquipment and know-how| Pariculars free! Wrile: Roberts,
Room AC-2-MB, 1512 Jarvis, Chicago, L G826

BiG Profits in becoming supplier 1o major industry through
sleciropiaiing small parts and metakzing non-metallice. Write
for free particulars: Mason, Room MC-2-MB, 1512 Jards,
Chicago. IL 60826

LEARN Small Business—Make S75.00 1o $100u00 an
HOUR Guarartped, $75.000+ a year. Sand 5500 to; Mark
Morgan, 2120 Hessall Ad., Sute 203, HoMman Estates, Il
B0MES

GET RICH in the 80's. Valuable FREE info. ., fommua used
g.l.ul-m rrallicnairs. Demates, PO, Box 2584, Livermans,
. B4550.

PROFITABLE VACATION Send §10.00 SASE To:
Proftabie Vacation, P.O. Box 244, Boody, IL 62514

101 Easy Business Opporunities, mos! under $50| Free
Inkormation - Forbune Booxs Mech, Box 327, Cas Cob, CT.
DEaaT

GET RICH NOW. Frese details on sxciting new book on how
b turn Asce Track intg your own Money Trae through guar-
aniteed campuisr proven betting method. Send SASE 1o Dept,
PMZE3. AFB Enterpriass. Inc., Box B30, Oak Padk, IL
630,

164 POPULAR MECHANICS

FRAEE CATALOG! Privacy. divorce, employmenl, credit
problems? CQur books have the solutions. Wrie toc Eden
Pross, 11820 Siater, Box 8410-PG. Fountain Yalley, CA
Qamoe.

CREDIT PROBLEMS! Bad Credit, No Cradil. Banknplcy,
Juslgameni, Lisn, Diveece, Icama, Kesging You Froe Gatling
Credd Cards? WE CAN HELP! FREE Delails: Financisl
Conguhand, Depl. 102 Bax 250, Boston, Mass, 02122

GOVERNMENT SURPLUS . . . Millions of ifems (nchuding
Jeaps) . . . low as 1¢ on dollar! Most complodn Directory avad-
able — $2.00 (guarantesd). DISPOSAL, Box 15107-AB,
WASHINGTON, DC 20006

GOVERNMENT LANDS FROM 37.50 ACHE! Homesaftes,
liprming, wasationing, invesimert! “Land Buyer's Guide” plus
naionwide EBsings - 52.00. Lands, Box 19107-AB,
Washington, DC 20006

I8 IT Trua you can buy [eeps lor 344 hrough e ULS. Gov-
emmean? Get the lsctle today'! Cal 312-742-1143. BExt
7133,

JEEPS ... AUTOMOBILES . . . 525.001 200,000 Bargaing!
Complte Govenment Informaton— Your Ares. Guaraniesd
Dirpctory—%$2.00. SURPLUS, Bax 35208, YALLEY FORGE,
PEMNSYLVANLA 19481

TYPEWRITERS 547 You can make & FORTUMNE n govern-
mend surpua! £3 25 Morgan Publshing, 205 The Oaks,
Chapel Hill, N.C. 27514

LOANS BY MAIL

BORROW $25,000 “ovwernighl.” Any Purposa. Keep indafl-
nitely! Free Fepor! Success Fesearch, Box 18738-AN,
indianapoks, Indiana 46218,

MOMNEY Probiems? Free Book describes Loans, Cash,
Government Grants, Ciher benafits, avalable 1o indviduats.
Write: Assocaates, Box 98-A4, Brooklyn, New York 11235

BORROW FROM HOME Any amount, any worthwhise pur-
pose, within 30 days. Competitive Faies. Also, you can sam
substanbal incoma as & Monsy Agend. No Expenence— Own
Hours, National Comparry 1o assist evary way posaible. o
Gimmicks! Free Details: OFC, Dept 10-C-2, 1145 Rasarir
Avanua, Cranston, Rhode island 02820

CASH Loans—Bormow by Mad $500.00 to 525.000! Free
detgils, Application! LTD-PM, Box 837, FL Lauderdals, FL
33302

BORROW £30,000 without irterasi® All sligibla, Repay any-
fima. Froe details! Inlohouse, 533 Sutter, Sulle S08PM, San
Francisco, CA 94102

GET cash grams— korn Governmant. (Never repay.) Alsa,
lpans. AN ages eligibhe. infermation, $2.00 (refundabie),
Surplus Funds-PM, 1629 K. 5., Washington, DG, 20006

MANAGE Money to Excallent Credit. Samgple Method. Sand
5200, Wesjo Ent, 10638 Man Street. 210, Ballevus,
Washinglon BE004

INCOME Taxes Got You Down—20 Tax Tipa Gueranteed
To Reduce your Taxes, 52.00. Box 9372-A, Ogden, Liah
B4409

SELL YOUR HOME — Seling Secreda. Samphe Contract,
§d. David Smith, 628 Magnolia, Kokoma, ind. 480017

"THE ART OF TIPPING™ Whan, Who, How, Mew Sirate-

gies, ieas, Recommended reading! 52.50. MARRL-PM, Box
B36, Waorthinglon, Ohio 43085

“QUICK Loans” All Elighlal Write; Associpies, 2040
Wisconsin - 5385, Midwaukea, W1, 53233

BORARDW 5300 - $30,000 QUICKLY! All gualified, Repay
anytime. Deteds FREE! Financial Success. Box 1432 - PM2,
Upland, CA. 81786,

DIVORCE

WINNING  Information, §1.00. MEN'S RIGHTS
ASSOCIATION, 1898, Forest Lake, MN S5025-0189

PERSONAL

HELP Pravent Nuclkar War' Aoad “TMORROW'S
WORLD."” 3550 postpaid. (SASE for Frew Information.)
DOVES Publishing, Box 821X, Newpord, OF 7385

IMPROVE YOUR LEFE| Apply Principles From Best Selling
Sell Improvernant Books Condensed On Cassefte Tapes.
Send Today For Free Catalog Conlaining Ower 25 Tithes!
Stelliné Entorprises, Depl. PM-2, 25188 Larcy Ave., Taylor,
Michigan 48180,

STOP — Avoid classifed ad rip-ofMs. Valuable information.
Writa: Classdied, Box 1626 - PM2, Rialo, CA. 92378

MEED CREDIT? Get MasterCard, others, wino credit
chack, Guaranieed! Semple, Legal, Plus other credil secreds.
Frae details! Send SASE. fo: INFLATION REPORTS, PML,
BOX 80148, LOS ANGELES, CA 90080

VACUUM Cleaners “Discouni Prices” "New" Rainbow
$349.95, Kirby, Filter Oueen, Compact, Detads: ABC YVacuum
Warshouss, 7021 Burned - PM, Austin, Texag TATST

RECOVER fom Devorce. Free Dedails. Reede:r. 1055
Granile, Chicago, IL B05660

BETTER Ways 1o Manage your Curtent Income Revealed
by an Exper in "HOW TO HANDLE YOUR HOME
FIMAMCES." $4.85. Home Finances, Box 215, Waybum,
Sask. S4H 209

BIBLE Questions answered, Stamped anveiopa, Bylon,
17167 Bentior, Detrod, Michigan 48218

COLLEGE DEGREES BY MAIL. Renpwned Lniverstes
ofier luly-accredited Bacheshors, Masters, PH.D's . . . Frea
revealing Oetals. Counseling, Box 317-MP-2, Tussn,
Caiformia 92680,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXIETING Job Experience, Educalion, Achisvernani. Fast,
imexpensive. Call (614-863-1781). Or Wrile: Box 13151-T2,
Coturmbus, OH 43213

REMAILING SERVICE

OF INTEREST TO WOMEN

SEWING Emsy Pattern AResation - $2.00 - Sewing, Box
3284, Youngsiown, Ohio 44512,

MAKE OCUR ADDRESS . . . YOURS| (Detailsl SASE.)
WORLOWIDE, 296PC Drakes, Walls, Maine 04080

(Continusd on naxt page)




REMAILING SERVICES

e———— A SO P PO e

CONFIDENTIAL Mail RecewvingForwarding. Mail Drop,
Bax 16038PM, Oranda, FL 32860

PRIVATE ADDRESS. Dspendable, Professional Mail
Forwarding, Box S61A, Millon, Mass. 02186

SASKATCHEWAN Remalling. Central. Box 101, Foam
Lake, Saskaichewan, Canada S04 1AD

UNLISTED ADDRESS. Discrest and confidential Femail

$1.00 Singte. Mal Forwarding Service, BOS0 5. Main,
Housion, Texas 71025

REMAIL from OKLAHOMA §1.00 single, Charles, POB
574, Oklahoma City, OK 73101,

DEPENDABLE, Confidental Remaling. Fostal Shoppe,
366 East G600 South, Salt Lake City, Utah 84111,
CONFIDENTIAL Mall, Messages, Forwarded
Certral, 430 Lakeside, MD 21908

MID-AMERICA REMAILS, Confidantial, Crvermight Recety-
ing - Forwarding. Hearfiand, Box 7243, Shawnee Mission,
Kansas BE207

Dy,

TOBACCO
MAKE Pipes, Information: Fimo, inc., P23, Box 58211,
Chicago, llinois 60658
BETTER CIGARS AT BETTER PRICES, faciory-trash,

direct froem Tampa, netion s fine ciges capdal Free information.
Thompson, Depl. ACd, Box 23063, Tampa, FL 33623

SCIENCE & CHEMISTRY

LABORATORY Chemichls, Glasswire— Apparatus, Cata-
logua §1.00. Deluke Sciemific, 334 5. 13 Stres!, Marmowos,
Wisconsin 54220

CATALDG 51.00. Swples list. Lab, Suppbes, Box 167,
Brighton, Masa. 02135

DELICIOUS MEAL in Skilat, 22,00 Bonus. Newdon Burke
Co.. 1264 Lawndale CL., Decatur, GA. 30032

MEAT SMOKERS, AN Sizes, Homae, Portable, Froe knlor
mabicon. Warren, TT08 MY 40th, Batheny, Qklahoma 73008

JERKY, delicious. 3 recipes 52.00. Carpac, Box 1152,
Bched, South Dakela 57301

DESSERT COOWBOOX! 125 sasy, dalicious mecipes.
$5.00 postpaid. Taxanne Publishing, Box 3505P, Indng, TX
T5061.

MEXICAN FOOD RECIPES. Enjdy The Finest. $3.00 book-
et Continenial Graphics, mﬁmm San Amoinig,
Texas 78201

WINEMAKING, BEERMAKING, ETC.

FORMULAS, PLANS, ETC.

MAKE own closes! blade shave possible £3.00. Award
Shaves, Route 4, Cuerg, Texas 77954

ANY FORMULA §10.00. Catalog $1.00. J. Ballon, Box 568,
Chicago, S0660

REMAILING 20¢. Forwarding 51800 yearly, "Economail’,
Box 541, Ephwata, Washingion 98823

MISCELLANEOQUS

PHOTO ID. Ssaled o plastic. All stales, provinces. 24-
hours. GUARANTEED. Send $6.00 (2/810.00), phobs, name,
acdrass, haight. weight, hair, eyes, birthdate. CARIDNMAL,
2071-46 Emarscn. Jacksonville, Florida 32207,

PHOTO IDENTIFICATION CARDS . _ . Cerificabes .
GUARANTEED!! Samples 25¢ . . Blm h'n:!-lm FH-EL
Prosidence, AL 02908,

ORMAMENTAL Iron Designs. Book of 1600 beautiful prac-
ical designs lof radings, columns. eic. Free Literature.
Gunningham, Bax 20005, Salt Laks City, Ltah B4120-0005 —
= (3861 South 3200 YWest)

COLLEGE STUDENTS!—knprove your grades! — Ro-

pmarch calnlog—306 pages— 10,278 iopics—Fush 51.00—
RAesearch, Box 25018, Los Angeles, 90025, (213} 477-
Bz,

MNOISY MEIGHBORS. Moise Problems! Read ~Apanment
Cwrallars Guide To Moise Control!! Free Deiads. Acoustech,
Biow 2638, Easichester, N.¥. 10709

SAVE 95% on Razor Blades! Instrocions 52,00 Marcury,
33370 Narth Rige, Arington Haights, IL BO004

WANTED: Respondents to Questionnaine on whal it means
o be an Amarican today. Ouastionnains asks Broad Cues-
tions, eilows for Lengthy Replies. Pleasa wiils lor copy. Ang-
mymity Guaranteed. institute for Transnational Studies, VKC
300, University ol Southern California, Los Angsles, CA
GO085-0043

HIT It Bigg wilh your ewn Home Businsss! Detads. Mercury,
2327H Morth Ridge, Arlington Haights, IL 60004

PHOTO ID. — Ssaled In Plashe, Bul Allws SIGNATURE!
Any State. GUARANTEED. Sarme Day Service. 3500, Sand
Personal Data With Small Pholo, LPS, P.O. Box 1331, Killeen
TK 78541

WANTED MISCELLANEOUS

GOLD, Siver, Platnum, Marcury, Tantalum wanted, Oros
assiyed. Frea cimular, Wholesale Terminal, P.O. Bax 181,
Morwood, MA 02062

SCAAP SILVER CONTACTS, FORKLIFT CONMTACTS,
Silver Solder, Stedfing, Gold Plaled, Fobent Lesscrak, 852
Wiyrtie St, Elzabath, MJ 07202

FOR SALE-MISCELLANEOUS

MONEYMAKING CHEMICAL FORMULAS — THOU-
SANDS! CATALOG 33.00 (REFUNDABLE): GWA3, Box
183, Brookiield, Wieconssn S53005-0183

SPECIAL SERVICES

WINEMAKING-BEERMARKING-GASOHOL, Free Supply
1BBPRE,

WINTER: Try WINE COMCENTRATES. BAJ Enterprises,
1845 South 19%h, Springliakd, IL 82703

MAKE QUALITY BEER, Wine. Free calalog. Vitage Stare,
Box C-51PM, Wastport, MA 02790

WINEMAKERS-BEERMAKERS— Fron Catalog—Fasi
Sarabe— L Saléction: Kraus, Box TAS0-L, ndépendancs,
Missourl £4053.

INFORMATION On anyihing. Ferguson  Rasearch
Specialists, B0-15 Woodside, Woodsde, Naw York 11377,

HOLT Ressarch Serices. Protessional Research On Any
Subject. Full Compater Capabilty For Analysis Of Business Or
Research Dala. Satisfackon Guarsnteed. Box 12182,
Longview, Texas, TSE02

BETTER HEALTH

NOQ MORE DENTAL APPOINTMENTS il you follew thess
Proven Instructions. Money back guaranies. $3.00 for Sample
and Information. APRES, Box 739, Redway, CA 355860

100% Matural Food Suppl And P | Care Prod-
ucis. 3end $1.00 For Catalog: Better Living, P.O. Box 736,
Ignacio, Golo. 81137

FENALLY HERE, Realistc and Practical Distary and Phys-
il Fittess Guide, Send $3.00, Amoldus Pubkcations, 1320
M. Lake Ave., Depl. 108, Pasadena, CA 81104

FOR THE HOME

BEERLOVERS! Brew Amadcan and bear. Com-

plede kits, Equipment, Supplies. FREE detalls. Duans imports
ine., Departmant PM, P.O. Bax 433, Hershay, FA. 17033

BEER LOVERS — Brew your own. Deloous! Inaxpensne
Frea Catalog. Beer Gear, Bon 250893M, Lansing, Mchigan
48504

FREE BEEAMAKING BOOK Flus Calaleg. Finest Equig-
maant, Ingredients, Fully Guerantead. 5P, Box 7E4-M. Chaps|
Hill, K 27514

FREE ENCYCLOPEDMA Winemaking, Beermaking, Sup-
plies, Equipment Ingredients. Vynox, P.O. Box PMTA0E,
Rochester, WY 14815

WINEMAKERS-BEERMAKERS Fresh Stocks, Fasl Ser
wvice, Freg Catalog. O'Briea’s, Box 2640, Wayna, IL 50184

WINEMAKERS — Basrmaksss. Free Catalog Prompt Sec-
wice. Yinearts, Box 354, Gramn Valkay, Missoun 54029

BEERMAKERS OMLY! Frae Celalog/Newsietier. William's,
Box #61M. Dakland, Califormia S4604.

WATER SAVER Simple Davica that Reduces Water Lisage
n Showers. 52.25, Saver, F.O. Bax 26201, Birmingham, Ala.
35228

WORK CLOTHING

WINEMAKERS-Beermakers: Free Mustrated catalog of
supplies. Semplex, Box 12276R, Minneapolia, Minnesota
55412-0275

BRANDY Recipes 3—$3.00, Kahiua 2—52.00 & SASE.
P.0. Box 15062, Baton Rouge. LA T0885

SAVE Provigusty Ranbod Wosk Clothes. Frea List. Hub City
Whalesals Suplus, Box 2253, Halliesburg, MS 38401

OLDE SECRET RECIPES Wines, Boors, Liquors, Bran-
dies, Syrups, 280 Recips Booklet 54,00, E. Gabrial, Box 388,
Moarestown, ML), 0BDST7

GARDENING & LAWN CARE

SAVOR a greal iomato crop. Booklel tells you “Hew To
Grow Tomatoes™ red and dalicious. Only $4.50. Satsiacton
guarantead. The Golden Caste, 353 Acadia Drive, Cailgary.
Albaria T2) 048,

FREE - Catalog, Garden, Greenhouse, Lawn Supphes &
Seeds. Mull & Lecnard Supplies, P.O. Box 884, Lehigh, Fla
s ]

BEAUTIFUL Lawn? Siarl now with Simple Step-ty-Step
Insbruchons. 52, Cuad-M, Box 1157, Litte Rock, Arkansas
T2203

QRIGINAL ART PRINTS! Detalled CA&D steam igoomo-
s, B° = 107, back ink on grey parciiex, 55 each, six for 25,
Chaici o money order ta: A Shye Toueh, Depl. P, P.O. Bax
3247, Cocoa. Florida 32822-1902.

FLAGS- ol fypas: U.5., Contedorate, Histonc, State, For-
wgn, Marine, Calalog $1.00. Rebel Flags- 2x3°- $10.85;
x5~ $18.90. Broward qu.PO Box BSSAPM, Ashaville,
M.C. 28814

HEARING AIDS

HLMIE SAVINGS Eliminate Dealer Markups. Fres Trial. Bat-
teres Wholesals. Terms Aranged. Gall Toll Free 1-B00-323-
1212, Or White: Lioyds-PMC, Rockford, IL 81110

MAIL ORDER buywng saves hall on heanng aids. Month's
tral. Rea Company Inc., Box 364, Bridgeport, OH 43812

FHEHEMM AID CATALOG - Savi 'v2 by mall? Writa:

FREE Hearing Aid Catalog Save 12 by Mpd? Write: Save on
Hearing Aids, Box 32848, Early, TX 76800

MHEW All-on-the-gar Hearing Ald. Hupe Savings. Batteries -
other gads. Fres catalog. Mo salssman. Rhodes, Dept, 132-8,
Brookpor, iL 62010

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW QINSENG, Very Proltable. Hawve seads, rools.
Galdenssal Complals intormaton. K Colling, Viola, Mwa
52350

RECIPES, COOKING, ETC.

18 HAWAIIAM RECIPES - sasy, Economical, Delicious,
oy S4.00 SASE' P.O. Box 61237, Honolulu, Hawall
9E822

BAUERKAALUT DESSERTS Four, Dalgitfiul, Tasty Reci-
pes, $3.00. Lane, Box B2, Fayetevile. WY 13068

130 MOUTHWATERING RECIPES for southem style cook-
ing §5.898. Oualty Producls, 207-204B Hespelpr Foad,
Cambridge, Dntario N1R 3HS

TEXAS Chill - Other Easy Recpes §3.00 -
50328, Alexandra. VA, 22305

FLAKEY PIE CAUST EVERYTIME! Easy Direclions . . |
ﬂmﬂmmmmimmhmlrgmwm
froen guests. Send $3.00 loday - “Flakey Recipes,”

Specialty Products. P.O. Box 441, Yardiey. PA

F&L Co., Box

19067,

HAWANAN by Cooking-info. $2.00 & SASE. Kanaka
Keola, 127 Haokea Drive, Kadua, Hawaii B6734

FAST Cuwne for a Hangower, $2.00 for Recipe, R.D. #1, Box
22, New Columbia, PA. 17856

MOOMNSHINE MAKINGI Whiskey, Gin, Vodua, Alchofuel,
Monaysaving Manual, §2.00. Homebrewer, T23 Disaton,
Philadelphia. PA 18111,

HOMEBREWING MADE EASY Fres Catalng. Americen
Homebrewers Supply, Box 85PZ. Spring Grove, PA. 17352

BEERMAKING-WINEMAKING. Fineat Supplies, Fast Ser-
vica. Lowest Prices. FREE Calalog. Vineyard & Brew, 545
Ashenun, Sault Ste Marie, M| 48783

BURGLAR ALARMS & HOME
PROTECTIONS

SOLID STEEL OPEN-DOOR SECURITY! Tha Miller Lock,
a totally nevw concapt. Now, opn your doof and Hill maintein
sohd sled locked-door secury! Super strong, Automatic
“gaadboll” action. split-second lock o unlock, tampar poal
irside jamb mounting, cbeoletes the chan lock! Special intro
price. §11.85 ea. (sugg. ret., 514.88) pus 51 P&H. Money-
Back Guarantes. Deater inquiries mvited. Miler Lock Ca,, P.O,
Box 5714, Dopl. PM-C, 4465 5, Hopkins Ave., Titusville, FL
32TBO.

SUPERIOR BYSTEMS! Catslog B¢ (Relundabia). AAS,
4148 Loma Squana, Bimmingham, AL 35216

PROTECT yoursell, home, Booklel explains confusing
products. Frea satety lips. Wrile now! Salety, Box BTETEB,
Minmgapohs, MN 5440

TREADLOK SECURITY CHESTS In Slock Bamgain Prices
Protec! your Valuables. G & J Security Chasta Corp., Box
13711-FM, Roanoks, VA 24036. T03-345-8118.
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January, 1983, Phila-
delphia, Pa—The U.S.
Government announced
recently that 1982 will
be the last year for mint-
ing the copper Lincoln
penny. And already
these vanishing historic
coins are being hoarded by wise col-
lectors and investors. Thus creating a
severe shortage, which in tum, will
have a dramatic impact on future
value.

The International Mint, however,
announced today that a limited number
of 24-coin complete date sets of valu-
able 5% copper Lincoln pennies are
available for immediate acquisition by
readers of this publication at the low
price of just $12.95 per set. The coins
cover every date struck by U.S. Gov-
ernment Mints, Each coin is flawless
in Brilliant Uncirculated condition. A
deluxe album is included at no addi-
tional cost.

To commemorate the last 1982 strik-
ing of the copper Lincoln penny, In-
ternational Mint will send to each pur-

Valuabia rare Lincoln minaice e gy
0 sohd TA-kEmt gid
Enlarged 1o show datad

chaser of the 24-coin
Lincoln collechon a
magnificent 9mm solid
14-karat gold Lincoln
penny absolutely FREE.
This free gold coin offer
is valid only as long as
International Mint's lim-
ited supply of the 24-coin sets lasts,

To qualify, call Lee Collins toll free
at 1-800-345-8502, Dept. BQ-1513
(in Pa., call 1-800-662-5180) and
charge your acquisition to any major
credit card. Or send your name and
address, plus $12.95 for each collec-
tion (LIMIT:5) to International Mint,
Dept. BQ-1513, 390 Pike Road,
Huntingdon Valley, PA 19006. Please
add $1.75 to cover insurance, hand-
ling and postage. If not completely
satisfied, you may return your 24-coin
complete date set within 14 days for
prompt refund of full purchase price
(except postage and handling,of course).
In any event, the solid 14-karat gold
commemorative Lincoln penny is yours
to keep. An $8 value.

© 1983 Intermational Mint, not affiliated with the
LS. Mint or any governmeni agency



SOFT PACK 100's FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. nicotine

Warning: The Surgeon General Has Determined ov. per cigaretie by FTC method.

That I:IgﬂfEIIE Smﬂhm} Is Dﬂl‘ll_]EIl]IJS 10 Your Health. Compettve 1ar ievels reflect esther the Dec. ‘81 FTC Report o current atvertising
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