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Regency Scanners

Bring you the Excitement of Police, Fire, Emergency

Radio, and more.

Qur radios deliver the local
news. From bank hold-ups to
three alamm fires. It's
on-the-scene action. While
E‘s happening from where it's
ening . . . in your
nehborhiood.
You can even listen to
weather, business and
marine radio calls. Plus radio
telephone conversations that
offer more real life intrigue
than most scap operas. And
with our new m MX5000,
there's even more.

UNIQUE CAPABILITIES

Introducing the all new
Regency MX5000, a 20
channel, no-crystal scanner
that receives

continuously from 25 MHz to
550 MHz. That's right!
Continuous coverage that
includes CB, VHF and UHF
television audio, FM
Broadcast, and civil and
military aircrafl bands. Plus a
host of other features like
keyboard entry, a
multil‘unclion%uid crystal
display that’s sidelit for night
use, selectable search
frequency increments, and a
digital clock.

PRACTICAL
PERFORMANCE

anamar an aisdglitiuggu the
egency line €

Chaﬂn:lr MX3000. It's digitally
synthesized so0 no crystals
are necessary, and the
pressure sensitive keyboard
makes programming simple.

and a brightness switch for
day or night operation.

AT HOME OR ON THE
ROAD

With the compact design,
slanted front panel, and
mounting bracket the
MX3000 and MX5000 are
ideal for mobile* use. But we
also supply each radio with a
plug-in transformer and a
telescoping antenna so you
can stay in touch at home.

See r Regency Scanner
Authgqunzad ﬁﬁ? for a free
demonstration on these and
gthar new Eggancy

canners. Or, write e
Electronics, 7707 HE;HE?}grdsmy
Street, Indianapolis, IN
46226.

priority, search and scan | g,

Ty

i What's more, it has a full @:
LA function digital readout, 4 S e
delay, dual scan speed, | W N\

@
‘Feq'-eacggl.acmnmcs, INC.

7707 Records Streef, Indianapolis, Indiana 46226

LY : LT

*Mobile use subject to
restriction in certain
localitias,



CASHBACK

on Black & Decker Professional Tools.

%" VSR Holgun® Drill (1178
The rugged one
heavy-duly usa

hest quality power tools in America. Make it :
yith any one of these B&D Professional tools, and you geta
cashback check with proof of purchase. See your nearest
participating Black & Decker distributor or dealer listed in
the Yellow Pages under "Tools—Electric.” Or call us at
800-447-4700 for his name. Don't wait.
Offer ends February 25, 1984.

\ Black & Decker,
PROFESDIONAL

PACHFESSIONAL PRODUCTS RIVESION
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Be Your Own Boss

and Make

" $12.00 to $18.00

Your FREE Lifetime Security Fact
Kit tells you how to make $12.00 1o
$18.00 an hour in your own Foley
Full-Service Saw and Tool Sharpen-
ing Business. Your FREE Fact Kit
explains how you can:

—be your own BOSS!

—work full time or part time,
right at home.

—o work you enjoy and take

in.

—operate a CASH business
where 90¢ of every dollar you
take in is clear cash profit.

And it is so easy to leam. Foley
gives you all the facts and instruc-
tions. No previous experience or spe-
cial is necessary. All you need
is the desire and ambition to be your
own boss. Foley tells you everything
you need to know to be successful.

There's plenty of business where
you live to keep you busy. It doesn't
matter whether you live in a big
city, small town or a small farm
community.

Eam While You Leam

You'll quickly be able to develop
the skills necessary to earn a steady
income. You'll be able to sharpen all
types of saws, garden and shop tools
for home, farm and industry.

Profits from your Foley Full-
Service Sharpening Business can
provide . . .

. CASH for future security
or supplemental income

. CASH for travel, vaca-
tions, fishing trips

. CASH for the things you've
always wanted!

And you'll be able to set your own

hours and not have to worry about

4

Find out how by calling . . .

1 (800) 845-3000

(fn LUrah Call [ (800} 66.2- 56466 )

. . mow for your Free Lifetime Security Fact Kit! f&

AN HOUR!

layoffs and strikes. There are no fran-
chise fees. Best of all—age or phys-
ical condition is no barrier—any age
person can succeed.

You can be like Steve Taylor of
Brookville, Ohio, who told us:

“... the first year I grossed
$21,000.00."

Or James B. Jones, of Albuguer-
que, NM who reported:

“This past summer my sales and
service amounted to almost
$6,000.00 a month.”

But you've got to get the FACTS
before you can get started. So CALL
NOW for your FREE Lifetime Secu-
rity Fact Kit, It's yours to keep with
NO OBLIGATION and NO SALES-
MAN WILL CALL ON YOU.,

If you prefer, you can mail us the
coupon below to receive your FREE
Fact Kit, but you'll get it sooner if
you call NOW. The number is 1 (800}
845-3000. Call any time of day or
night. WE PAY FOR THE CALL.
Utah residents please ca!l l {BEH']}
662-8666. —_
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EDITOR'S

NOTES

the bells ring on New Year's eve, will we realy begin living out
George Orwell's kind of 19847 Or will things be pretty much the same
as they've always been?

We posed the question to a group of prominent men wha, quite expectedly,
do not agree among themselves {page 60). Their lack of agreement is reas-
suring, but chances are you'll find litde comfort in Malcolm Forbes's conclu-
sion: "By George, how awfully right Orwell was."”

Put & 30- or 40-year-old copy of FM in the hands of an editor here and you'll
have a hard time getting his attention away from it again. We're all hooked on
the fascinating "new”’ devices that were being announced 10 the world during
the early part of this century, We think today’'s readers will be just as intrigued
as we are. 50 we're starting PM's Time Machine—a selection of highlights
from our archives—with this issue. You'll find it on page 141

When Chevrolet introduced the "84 Corvette last spring, we figured we
ought to challenge 'em on the audacious claim that the Vette is the fastest
sparts car enld in America Tt nnt the kind of challenges nne makes lightly

We waited until we got hold of a Corvette with the unique new Doug Nash
4+3-speed manual transmission and then pitted it against 10 of the best
competitors available. (For the results, see Corvette Takes On The World.
paqe 88.)

As [ say. it's not something one does lightly. Our two-day test at Lime Rock,
Conn., involved 19 people, who bumed some 232 gallons of super unleaded
gasoline during the tests. [t was far from an exercise in economy, The com-
bination of high-performance engines and spirited driving gave our "corpo-
rate fleet” a dismal average fuel economy of 12.7 mpg. And the food bills
seem to indicate that something equivalent to 20 hamburgers per hour are
required for bold driving.

Gassing up PM’s test Meet created a parade of high-priced sports cars at the local
mmamuphnfﬂrmaday.buthddntﬁnmmfu!utm

g.ddmzr

POPULAR MECHANICS = JAMUARY |584

r- | THE -1

ﬁﬁﬁ#ﬁﬁ

B
4
4
1
)4

Don't pay a fortune to iw& r
hamea re-gided Do it yoursall and
save 2/3!

If you can drive a nail and cut on

a straight line, it's a snap!
Aluminum Industries (America's
leading mail order siding com-
pany) will send you a complete kit
of vinyl, aluminum or steel siding

—your choice of 22 colors —
auammn%yuu nead, right down
1o the nails and tools,

Easy-pay with an FHA Homae
Improvement Loan or our own
interest-free $7.00 a week plan,

Make Big Money, Too

Dnce you've done your own

ou're automatically qual-
rﬁad to be an Aluminum Industries
dealer. When f[riends and
neighbors admire your home and
learn of the money you saved,
rnaae‘:%signthem up, making up to
£1, per order . _ . even more if
you install for them.

Send lor a:r;iting money-
saving, money-making details
without obligation. Mail coupon
today. Easier yel, call toll-free
1-800-521-1234 right now,

Mall this coupon or call
1-800-521-1234

------------1
INDUSTRIES DF ARNARSAS, DEFT. P =14
300 Philips Ad, Mot Liftke Flock, AR :I"EH‘}'

:E fzsh e full detiils. Mo obigadon, no salpsman
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The line is low and long.
The line is straight through
a curve. ['he line 1s strong,

"The line of Honda Civic
Hatchbacks for 1984. Their
new design and advanced

engineering make these new

cars absolutely remarkable.

4 Jgin

Sit in the front seat of the
new Civic and vour vision
improves. I 'he hoodline is
lower. There’s more room
above vour head in the back
seat because the roofline is
longer. Behind the back seat
1S 4 ZENETOUS Cargo area.

"These are among the most
space-cfhicient automobiles
ever manufactured by Honda.

You can easily reach the
controls. T'hey are logically
placed. They work smoothly.
And all of the instruments
read both quicklyand clearly.




The outline of the new
Civics makes the best use of
aerodynamic design.Even
the doors wrap over the top

to conceal the drip rails and
reduce wind drag. The rear
spoiler also deflects airdown
the rear window tohelp keep
itclear from dust.

There is a totally new and

compact Suspension system.

It gives excellent directional
stability. Yet it rides hke a

much larger automobile.
The practical Honda Civic
Hatchback comes with a
peppy 1342cc engine and a
manual 4-speed. While the
new, larger 1488cc 12-valve
engine powers the deluxe
Civic DX and also the sporty
Civic 8. These two come
with a manual 5-speed shift.
But there isanew 3-speed
automatic with a torque
converter lock-up available

in the Civic DX Hatchback.

All three Civics have new
interior features that must be
seen and experienced in
person tobe fullyappreciated.
And they are all standard.

All things considered, the
new line of Civics is one line
you will love being handed.

1o N|D|A
TheNew Civics



LETTERS
TO THE EDITOR

Getting a kick out of kit cars

We were really inspired by your story
on kit-built cars {The Real Fun Of Build-
ing A Kit Car Is Driving It When It's
Finished, page 96 Oct, '81). We had
always wanted to build a car and liked
the looks of the Blakely Bemardi
because it has classic styling, yet is an
original design.

We bought a wrecked '74 Pinto 1o
provide the mechanicals and had very
few problems putting the car together.
Its quality and appearance are excel-
lent, and it turns heads wherever we
driwe it If it hadnt been for your art-

cle, we'd never have known about this
great car. Many thanks,

HARVEY AND BONMIE BERUBE

{40 ADDRESS GIVEN)

I built a 1952 MG-TD from one of the
many body kits on the market. It's
designed 1o fit on a Volkswagen chas-
sis. requiring only siight modification.
The sharp turning radius of the YW
makes the replica handle like 8 real
sports car

JOHN A COX
EAST HARTFORD CONN

Sticker doesn't tell all

[ very much enjoyed your road test of
the new Impulse (Driving The Isuzu
Impulse, page 66, Nov. "83). However,
in calling attention 1o the low sticker
price of $9.995. vou neglected to point
out that most dealers tack on a hefty
surcharge. In my area. it's $1,997,
which boosts the actual price to almost
£12.000.

The reasons given for this charge are
limited availability, cost of advertising
and so forth. | guess one excuse 15 as
good as another when you want [0
push up the sticker price.

D. ). SCHOER
FINE BLUFF. ARK

As we have explained on other occa-
sions, the suggested retail price (SRFP)
is just that—a suggestion. Dealers,
who are independent businessmen. are
free (o charge what they feel the traffic
will bear in their particular areas. When
this is less than the SRF. everyone is
happy: when iI's more. everyone gets
mad, including the carmakers them-
selves, who prefer to keep prices low 1o
be competivve Incidentally, the Im-
puise’s SKFP has been upped o $10,500
for 1884,

Finishing a cathedral

It was marvelous o see your article on
our building program (Medieval Tal-
ents Finish A Century-Old Cathedral,
page 62, Aug. "B3). Your technical peo-
ple told me things about the Stoneyard
that no one &lse had ever told me. What

B

a superb staff you have. both from the

literary point of view and the nitty -grit-
ty end

THE VERY REVEREND

JAMES PARES MORTON. DEAN

THE CATHEDRAL CHURCH

OF 5T JOHN THE DIVINE

HEW YORK

A different ballgame

It is disturbirig that a magazine with the
reputation of Popular Mechanics would
carry an article evidently designed to
destroy football (Dressed To Kill, page
B9, Oct '83). The ttle alone was
enough to scare off the average par-
ent.

You implied that the equipment used
by football players is to injure an oppo-
nent rather than to protect the wearer,
and you completely ignored efforts by
the MNational Federauon Football Rules
Commnittee to make high schoal foothall
safer.

I am sory that some youngsters will
not be privileged to participate in foot-
ball because their mothers or fathers
will have been frightened away by
YOur writing.

RICHARD C SCHAFER
ASSISTANT PRINCIPAL
CARY-CROVE HIGH SCHOOL
CARY. ILL

We appreciate your concam. but
must point out thal our article per-
tained to professions! football. not the
game as it is played al the high schoof
teval Also. the story’s subtitle stressed

that modern football equipment is the
“high-tech armor that could save life
and limb. "

While ft was nor our intention to
impily that the game is unsafe. statistics
compiled by the National Safety Coun-
cil do indicate that the rate of serious
injuries is higher in high school football
than in either the professional or col-
lege game.

Your article Dressed To Kill was very
informative., but contained an error.
You said that “shin protectors were
developed by Joe Rosenstein'” | repre-
sent CascofUSA, which makes Casco
Leg Guards. The guards are endorsed
by Rosenstein. but were designed by
Dr. Klas Buring. an orthopedic surgeon,
and Dr. Jan Ekstrand of the Swedish
National Soccer Team.

MARLA MARIONT
GARY BITHER PUHLIC RELATIONS ING
FORT LAUDERDALE FLA.

Crossed wires

You had a great story on the California
Buller (Coming: The Fastest Train In
The West, page 90, Nov, "B3) But 1
wander if you really meant that d.c.
power from overhead is converted o
a.c. o drive the train. Normally, ac. is
used for power transmission. while d.c.
drives the wheels.

BRUCE E. MYERS

DOWNEY, GALIF

You're right We inadvertently got
OUr wWires—or curments—crossed. M
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Wamning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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RAY HILL

ALL

OUTDOORS

The kayaks are commg

Rough-water kayaking is only for the
heartiest paddiers, Most kayakers are
happy in quieter waters, The attraction
of kayaking is based partly on taking
charge of your own life, and pardy on
the Winnie-The-Pooh atmraction of
“messing about in boats.” You leave
the world and your troubles behind.
and maybe that's why kayaking Is a
rapidly growing sport, with more than
25,000 participants.

Technology has produced kayaks
like the Spirit. a real one-man sports car
of rivers and lakes. A good kayak is as
much fun to aim through the rapids as
driving a taut sports car around a chal-
lenging track. With the right boat you
can run a white-water river like the
Chattooga (where the film Deliverance
was made) or spend a quist weekend
on a8 camping trip lazing down guiet
streams (o remote backwoods areas.

The boais themselves combine the
latast in plastics technology with de-
signs developed by the Eskimos over
millenia in the North Country. Most
hulls are rotomolded of cross-linked

South Carolina’s Chattooga River gives Perception kayak bulider Bill Masters a wild ride.

polyethylene. And the one-piece hulls
come in sizes, like pants, to fit individ-
ual paddlers. The 37-pound Perception
Spirit shown here stretches 12 feet, 10
inches, measures 2 fest wide and
comes in red, yellow, blue. neutral or
black for $549.95. Designed for a 160-

to-220-pound paddler. it's one of a fam-
ily of sports kayaks. It paddles easily
and responds 1o the novice or the expe-
rienced competitor.

For more information on kayaking
and the Spirit write Perception Inc.,
Box 686, Liberty. 5.C 28657,

Enclosed ski carrier
Ewver thrust your foot into a ski boot half
full of snow? Yipes! Or. have you
avoided that difficulty by carrying your
boots inside an owverfull automobile
where they kicked you all the way to
the slopes? Now, there's a rooftop ski
carrier that can tote your skis, with
bindings attached. plus boots. poles.
and other gear while protecting them
from weather, road dirt and theft.
The Skipotd comes in three models
ranging in price from $145 to $195 and
in complexity from a simple box 0 a

complete cartop system The UCM
shown here is the basic B X 26 % 27%-
inch molded uretharne carmier box It
has foamn plastic seals around the open-
ings for up to six pairs of skis to keep
snow and dirt off the contents. The fan-
cier GLM combines the box with its
own cartop rack system. All Skipods
can be locked so you can leave your car
loaded. either on the road or at the
slopes. without worrying about theft

The Skiped is available from Gerber-
Group Lid, 2149 Seaview Ave.
Bridgeport. Conn. 06510

19

Of bears and bullets

Despite the sometimes hilanous stories
told of human encounters with bears,
any confrontation can, and often does,
lead o Injury or death—if not for the
man, then for the bear.

Alaska Bear Tales, a 318-page soft-
cover book by Larmy Eaniut tells
among many less happy stories. how a
bear broke into the office of the com-
mander of the Ballistic Missile Early
Warning System at Clear, Alaska. He
(or she) knocked over the hot-line
phone that called police at a listening
post. Having nothing to say. the bear
breathed heavily into the phone.

The book sells for $9.85 plus §1 post-
age from Alaska Northwest Publishing
Co.. Box 4-EEE Anchorage. Alaska
99500,

Even a gun may not be the answer if
you're called by a bear. In fact, like
automaobiles, various lots of rifle and
shotgun ammo have been recalled in
the last couple of years. It might be a
good idea to check with your sporting
goods store. It can give you the address
to ship it back, C.0.D., for free replace-
ment by its maker. L,
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< with a brain.
Kind of makes

you stop and think.

Toud expect a 220-horsepower

outhoard to have brawn. But the
Yamuha V-6 Speaal dlso comes
with a branm.

Thi= top-of-the-lne Yanmaha
Biis o budlt-in mucro computer that
mstantly adjusts gmtion tnung
1 o compensate ol
changes i engie
speed and temper-
ature, boat load,
and tuel quahty.
Fhat adds up to
smoother, cleaner
g across the entire powed
spectrunt

All Yamaha loop-charged
V-6 outhoards fire on every 6l
turn of the crankshaft, mstead of

the 307907 hrmg sequence of

other brands. Ths virtoally elim-
males engme =hake at dle, pro-
vides smioother top speeds and
longer engmne life,

TAMAHA MOTOR CORPORATION U5 A 1883
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Our large
and mid-range
outhoards also come
equipped with Preci \
stion Blend ™ all ugection
which continupusly adpsts
the fucl ol ratio to deliver
the cleanest, most economical
aperation possible,

sew all the new Yarmahia out-
buiirds from 2 1o 220-plus
horsepower — at vour dealer.
Onee vou realize what we have
to offer, yvou won't give other
brands a second thought.

For your nearesl
dealer, call
1-800-447-2882
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Amylime you can get 11 records or Lapes
for & penny—thal’s & steal! And fhal's
enactly what you get o you pen the Cobum
bea Record & Tape Club under ths oftar To
gel any 11 of these reconds or Lapes righl
away, simpdy Tl in and mad the application
togetrer win your chieck of mooey ordard
for §1.86 a% payment (Ihat's 1€ for your el
11 selectons. plus $1.85 to cover shappng
and handiing) n exchange, you agres o
Duy B mooe tapes of records (2 reguiar
CAut peces) i the next e years-—and
Yo My CanCal your membéership al any
time after daing so
How the Club operales: avery fauwr weeks
{13 temes a year) youll reces the Club's
music magatineg which describes the
Selgchion of the Month lod esch musical
inerast | plus hundreds of alemabes from
overy lisdd of musec 0 addbion, up fo Bx
LIMIES & yaar you may receie offers of Spa-
ciaf Salections, usually al a discount off reg-
wlar Club prices. for a tolal of yp to 19
braryaricy o Tl srs

I wow wish 1o recene the Seleciion of fhe
Month of the Special Selaotion you Meed
oo reohng — i will bee shapped automalically
It youn prefes @n allacnate Selection, o rons
At all, bl in the response card always pro-
videsd and mal d by the date spacded. You
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tan withaul having had of Bast 10 days 1o
decachi, Yol My Felurn if 6] our expense
The tapes Gnd records youl order dunng
your membearship will be biled a1 reguiar
Club prices. which curmantly are 5798 to
50 9f—pnlus shapping ang nan-;:lm—g ML
ple-unit sets and Double Selachons may be
sopmewhal higher | And il you decide to
continue a% a member aller Compbiting
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10-Day Free Trial: we'll send details of the
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BILLHARTFORD

IMPORTS &

MOTORSPORTS

The year 1884 is beginning just as /
predicted—cold. And the more blus-
tery it gets. the more | think about own-
ing the perfect cold-weather car—if
there is such an automobile. By my

standards, a set of winter wheels
should have four-wheel drive, fuel
injection. heated seats, heated side
mirrors and an unbeatable interior

Audl GP, based on 50005, will hawve full-time
four-wheel drive and Porsche's 310-hp VAL
heating and defrostng system. Hold
the snowplow, since we're talking cars
here, and not big 4x4s which could
hang such an accessory up front. And
my winter car shoaldn't sacrifice a
flake of performance for the sake of
going in snow.

Right now, the only car that comes
close to being the ideal sled is from
Audi {see Audi Quattro: Germany's
4 x4 Cruise Missile, page 147, June
‘82). | know we'll hear from Suba-
ru. Toyota and Eagle owners, but
those 4 X4s, as practical as they
are, are not fast snow leopards
like the Quattro. In  Audi's
master plan the Quattro was
only the first of many 4 % 4s. The
second 4wd in the lineup is the
“"baby*’ Quatro, the 40005, which
was just introduced. It's a car we
hope o put some miles on soon.
Farther down the road is the d4wd
GP, which is shown at left in artist Mark
Stehrenberger's concept drawing. It's
bound 1o be the world's quickest pro-
duction sedan. With a V8 from the
Porsche 9285, it'll be good for 310 hp.
Top speed will be 164 mph. and to help
hold it on the road it'll get a drop nose,
flared fenders to mount 225/50VR-15
tires and a rear deck spoiler. Now that
will be a cold-weather car to make
winter fun.

; L "'r.l"*"""l
Convertible version of Mazda's GLC may be
made In America and sold woridwide.

We have a tremendous choice of sporty
compacts and minicars, but only one
choice when it comes to convertible
models of those cars. That's the VW
Rabbit, of course.

In Europe the situation is very differ-
ent. with convertibles based on the
Ford Escort. Talbot Samba and others.
Moting this lack of competition in the
United States and the popularity of
convertibles in Eurcpe is Toyo Kogyo.
maker of Mazdas, TK is "aiming to
launch a ragiop of its own, And | agree:
A GLE with top down would be a ball 1o
drive—come summer.

14

Racing with Renault

Okay, it's not a Renault
elf RE40 Formula 1 car
with a Gordini turbo
V6. And you're not
Eddie Cheever rac- \
ing in international
Grand Prix competi-
tion. But at the wheel of
a Sports Renault racer you'll
have plenty of performance angd he
safety of enclosed wheels (in open-
whee| racng there's no fender bend-
ing; you go catapulting).

The new SCCA-sanctioned Sports
Henault competition kicks off this year
with regional and national races. This

Lightweight, rear racer will we
Renault 1.7-ter Fours. run on street radials.

Renault racers will be
this year,

Single-searer
ready for

month. final specs and pricing for semi-
kit Sports Renaults (target is under
$10.000) will be announced by the
Renault/Jeep subsidiary of Renault and

AMC, L,
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: “and that fills the gap /s the new Nissan guuﬂt.iﬂ easy price. Nissan. {m:hnofo?r
e a‘fu:k Regufbf Bed_ See the chart. No other advances the new r Bed beyon

. i truck includes all standard fea-  ardinary trucks to. .. Mation.

ow much truck

$5999
buck. Andw ﬁm%ﬂwﬂ# .?;dl'dcgh AT YOUR DATSUN DEALER.

o e g iy W* “orque/ {!a " Sanginission n‘:*ﬂ?pm* m. m,mj.’“ﬁm Double
ST e T " m rpm istd) rom .J; (base) (base) | curbtocurd) | fin) | dise brakes | wall bed
:f-'-_?_.?_ v missAN. | 2389 | 103/4800 | 134/2600| 1460 nwﬂg,;:fe $5999+ | 341 7.9t STD. STD.

: Tovora P23k | TODMR00 | 13072800 | 1400  éspeed | $S998° .1 65 STD, WiA
AroRDRANGER | 1995 | 724000 | 1072400 | 1235 dspeed | $5993 36.7 66 sto. | S/
CHEVY 510 1940 |  82/a600 | 1011000 | 1000  dspeed | $6408- 36.8 64 sTD. 570
e
e COMIE AL/VE, COME AND D
e e e e =

=M s sug. retail price excluding title, tax, license and destination charges

Eissan| | 11 WM/’//SSA/V




NEIL SHAPIRO

PM ELECTRONICS
MONITOR

GT, phone home!

Maybe it's because | lead a life replete
with antacids and appointment books.
but there have been hundreds of times
when I've wished that | could reach
down to the dashboard and pick up a
telephone. Unfortunately, mobile tele-
phones have always been an extrava-
gantly priced item and. even if you
could afford one. limitations on the
number of channels often result in not
being able 1o use it

But it locks like my next car may
have a phone—a cellular mobile tele-
phone. The cellular system uses sever-
al low-power transmitters arranged in

“cells” to relay calls automatically
within a geecgraphic area. Unlike to-
day's system of using just one high-
power transmitter. this computerized
systemn of linking cells allows for 666
phone channels. compared to today's
25, The system also has better audio
results (see New Mobile Phone Systermn:
Crids For Gab, page 32H, July "81),
Chicago was the first city to get this
system. Major manufacturers of both
phones and automobiles are moving e
take advamage of this new market
Buick has announced that its 1984 Riv-
iera will have a factory-option cellular
phone. Others in Detroit are waiting to

sea if Buick's call will be answered.

Meanwhile. the phone people are
trying 1o get phones that are represen-
tative of the two cellular standards into
the hands and dashboards of the pub-
lic. AT&T s American Mobile Commu-
nications System and Redgers Radio
Commurdcations Service {a Metrome-
dia subsidiary) will each be trying to
knock the other one off the hook.

Mo matter which system rings the
most chimes (all right all right—1I'll
hang up the puns for a while) it is easy
to prognosticate a future that includes a
for of people in cars phoning home.
offices and even gach othar,

See what you buy

Suppose you went into a used car lot
and all the cars were in crates. On each
crate was a picture of the ear inside.
The salesman might come over 1o you.
kick a picture of a tire and comment on
the fine shape the invisible vehicle was
in. But suppose you asked 1o see inside
the crate and were told, “"Sorry. but we
never open the boxes,” Would yvou buy
the car? Not very likely.

Yet, the same conditions apply when
a person purchases often expensive
software for home computers. Many
stores cannot, or will not, demonstrate
what a program does, and the consum-
er buys, at best, a promise,

A new company called ViMart {Los
Gatos, Calif.} will be selling to retailers
videg-discs which preview software
packages in TV documentary form, 5o,
in many cases, the consumer will be
able to “test drive” the software with-
out opening the crate.

Finger computing

When I was a kid. | used to read a lot of
science-fiction stories in which the hero
would be walking on Venus with a tiny
computer that fits into his shirt pocket.
This was not a calculator. but a full-
fledged computer, much like today's
desktop or lap-size models,

But. how small can today’s comput-
ers get? Oh you can miniaturize the
electronics more and more—that's naot
the issue. It is the size of your fingers
that limits the size of your computer, If

16

you make a keybpard too small, it is far
too awkward Lo use.

Solution? Forget completely about
typewriter-style kevboards on comput-
ers. Instead, invent 5 whole new way of
typing.

Take five keys. hold them in the palm
of your hand and maybe you're holding
a ticket to the furure. Al least that's
what a new company called Microwrit-
er {in New York City} is hoping. The
company’'s Microwriter device is a
handheld word processing unit, Five
keys allow yvou 1o touch-type all the let-
ters of the alphabet, numerics and

punctuation by simultaneously press-
ing keys in various combinations. Ac-
cording to the company. anyone can
learn the systermn of typing “within ong
hour."” The unit features a bullt-in LCD
(licuid-crystal display) as well as a
built-in word processing program.

We have not yet used the unit
although we are familiar with the con-
cept of the five-key keyboard, But. this
type of method is very likely the shape
of tomormow's keyboards,

By shrinking the keyboard, the last
vestige of yesterday's "giant” comput-
ers has finally fallen away ™

The Right Microphone

An omnidirectional microphone picks

sound from all sround. You :m‘t“puh""ﬁ

al a source to be recorded because it will
umummm:m

whille it concentrates on the nolse in front.

mglﬂdd%hlhtmw
will allow for mmafm

microphone to be recorded, as well as
any noise coming from the front.

POPULAR MECHANICS = IANUARY |984



new skill you

Wouldn't you like to have a
could call your own?

Learn TV, audio, and video servicing

with at-home training from NRI.

You can learn to service and repair
T, stereos, electronic musical instru-
ments and amplifiers, car and portable
radios, record and tape decks, videocas-
sette recorders and disc plavers, almost
any kind of electronic equipment on the
market. And you can learn to do it at
home, in your spare time, without quit-
ting your job or wasting time and gaso-
line on night school. NRI will train you.
We've trained over a million and a quar-
ter others, with effective methods proven
over 69 successful years.

Hands-On Training

NRI training is practical training
all the way. Throughout vour course,
vou'll perform hands-on experience proj-
ects that make theory come to life and
give you real understanding.

Includes Both 25" TV and
VCR, Plus DMM and More

As part of your training, youll
build vour own 25" Heath/Zenith color
TV a state-of-the-art unit with infrared
remote tuning, programmable channel
selection, and 1.|!IJE incredible space phone

Learn by doing with NRI bands-on projects and
professional Insiremenis that you use and keep.

for remote calling, You also get a front-
loading, remote-controlled videocassette
recorder to play your videotaped lessons
and learn about servicing this complex
instrument.

You'll learn troudleshoating tech-
niques using a professional 3v-digit
digital muitimeter. Youll use it when as-
sembling your TV to check demonstra-
tion circuits you build on the NRI Dis-
covery Lab, and in vour professional
work. Its the equipment and training
vou need for success,

Exclusive NRI Training on
Videotape
In addition to profusely illustrated
lessons, vou get NRI Action Videocassettes
. videotaped lessons that show vou
graphic presentations of electronic sys-
tems, vivid closeups of servicing lech-
niques and professional "shortcuts” 1o
study and replay as often as you want.

Training For Success

NRI not only prapares you to be-
come a top technician, we get vou ready
for independence. NRI Video/ Audio ser-
vicing gives vou a great new way lo earn
extra money doing part-lime servicing
for appliance and department stores

"'.::;‘ '-‘

building a good-paving new career with
an electronics firm . . . or even starting
vour own business, You can start small,
even parl-time in vour basement or ga-
rage, make the most of your opportuni-
ties to grow into a successful business-

man

Free Catalqlg —

Mail Card Today

Send the postage-paid card for our

free 104-page color catalog, describing
our courses in full, showing all equip-
ment. lesson outlines, and career oppor-
tunities. It also shows other exciting
courses like Microcomputers, Electronics
Design, Industrial Electronics, Digital
Electronics, and more. Mail the postage
paid card today for vour copy, and see
how vou can make the most of your tal-
ent. If cand has been removed, please

wrile 1o
Fducation Center

glr 3930 Wisconsin Avenue
.“'ﬁ . Washington, DC 20016

NRI SCHOOLS
MeGraw-Hill Continuing

We'll give you tomorrow.



Relunt K 2-door prices start at 568377

Introducing the §/§0 Plymouth Reliant

A five-year or 50,000-mile The 5/50 Reliant K.
Protection Plan® Match it, anyone! 41 est, hwy: [29] EPA est. mpg:t
For 1984, Plymouth challenges the Match it for mileage.
competinon: March it! March Behant K is Amenca’s highest
Rehant K% S-vear or 30,000-mle pro- mileage &-passenger car Tt has advanced
tecion on the engine, powertrain tfront-wheel drve and a2 2.2 liter
and against outer body rust-through. engine, P'L‘l'i'l.!lpﬁ Chryslers best ever. It’s
No extra cost. The guality and also a car thars computer designed
durability vou demand is buaile in. The to give you maximum fucl efficiency, No
New Chrysler Technology sees to e wonder Reliant KS competition '

' find that tough to match,




2-door SE as shown $7959

K fori984. Match it! (If you can.)

The 5/50 Reliant K: Match it for price.  The 5/50 Reliant K:
Reliant K is thelowest priced 6-passenger ~ Match it for resale value!

front-wheel drive car in America, And Reliant K resale value] is the highest ul
standard are power disc brakes, an any American compact. Combined with
clectronically tuned radio with digital Reliant K% lowest price and 5-year
clock, a new instrument panel displaying or 50,000-mile ion, you've got
more vital information including a lot to match.

volmmeter and trip odometer, steel belted 5/50 Plymouth Reliant K:

tires and more. And with 5/50 protec- Match it! (If you can.) “
tion, that’s a great deal to match. Buckle up for safety. vv

Reliant K. A product of The New Chrysler Technology. it ikl

mpg for comparison. Your mikcage may vary depemding on gpeed, rip k-u{h arnl wegther Aoyl highwey wd Califormia catmeates liwes
Repor chmiflicarions of dommesic cormipaa cars and recenr issoes of MADA LTwed Car Grides



MORT SCHULTZ

CAR
CLINIC

All's not sweet in Sugarland

My 1981 Buick Regal Limited is about
to need its third blower fan motor. The
problem is failure of the lower bearing.
Do you have any idea why I'm having
this trouble®—H.S. Taylor Sugarfand.
Tex.

Two ideas. It's possible that the
repair is not being done correctly
When the fan blade is put on the shaft
of a new motor. the maotor should be
turned on. 50 you can observe the fan
blade as it's rotating. If there is vibra-
tion, turn off the motor, remove the fan
blade. wurn it 180° and put it back on

the shaft. If the fan still vibrates,
replace the out-of-balance blade.

My other thought concemns bootleg
parts. There have been cases of non-
Dalco (non-GM) parts having been
placed in Delco boxes and sold as Delco
parts. These motors are pretty bad and
don’t hold up oo loag. If you suspect
this to be the case, tall your story 1o the
Buick zone office in Dallas (214-659-
5170) or Houston (713-641-7906). The
people there will probably ask you to
send themn one of the bad motors for
inspection

Danger: Freeze plug failure
Because of severe erpsion. | recently
had to repiace three freeze plugs in my
18981 Oldsmobile Cutlass. One was
leaking—the other two were about o
start. When | compizined 1o my dealer
that a car having only 24 000 miles
should not experience this problem, |
was given a blank stare and the bill

Am I the only Olds owner who has
this trouble? Or is this bomb about to
explode and cause engine damage for
many because of a sudden, unexpected
loss of coolant? You may wish to sound
an alarm—~Faul Daniels. Kissimmes,
Fla.

I'm sounding it loud and clear far all
who own GM cars with 3.8- and 4.3-
liter V& engines. Those with VBs are
also advised to listen

Freeze plugs {also called core plugs)
are metal discs that are force-fitted into
the water jacket of an engine. If coolant
freezes. plugs are supposed 1o pop out
and relieve pressure. so the block
doesn’t crack.

An Oldsmobile official | questoned
admitted to having seen “'three or four
cases” like Paul's. which raises the
gquestion of how widespread this prob-
lern might be. “"Naturally, if the condi-
tion occurs during the warranty period,
Olds will be responsible for repairs,’’ he
said,

When asked whether there's re-
course for a customer when a car has
exceeded the warranty period. he indi-
cated that there may be. “First take the
matter up with the dealer. If that fails to
result in an amicable arrangement, call
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in a representative from the company
zone office,” he advised.

What's causing freeze plugs w go
bad in such a short penod of time? At
this time, GM service personnel don't
know

But now that the alarm has been
sounded, it would be advisable for car
owners with one of these engines w
inspect freeze plugs at 12,000 miles
and avary 6.000 miles thereafter. Look
for rivulets of rust on the engine block
under the plugs. This is a sign that ero-
sion has reached the critical stage and
coolant is leaking. You must replace the
freeze plugs.

Hunt in Huntingtown

My car is a 1882 Chrysler LeBaron
Town and Country station wagon. [t
has a 2 6-liter engine. automatic trans-
mission and air conditioning. Occasion-
ally. when slowing down to stop or
make a turmn. the engine cuts out. It
restarts immediately. I've changed the
fuel fifter, but this hasn't helped. Can
you offer some suggestions?—pPauwl
Reamy. Huntingtown, Md

Not some. Paul—Ilots! Start by
checking basic ignition timing and curb
idle speed. The former should be at 7°
BTDC: the latter. at 800 rpm. Then.
make sure the carburetor float isn't
damaged and is adjusted properly

To check floar adjustment, remove
the carburetor air-hom gasket and
invert the alr hom, Use a depth gauge
to measure the distance from the bot-
tom of the Aoat to the edge of the air
horn, That distance should be 198 mm
* 2 mm. If it isn't. remove or add
shims, which lie between the needle-
seat assembly and fuel filter. Shims for
this Mikuni carburetor are contained in
kit Mo, MDG0G352,

Your lewer is dared August which
presents the possibility that this trouble
occurs only in hot weather when the air
conditioner is on. If this is true, the idle-
up vacuum modulator may not be
working. This part. which is on the car-
buretor, keeps the throttle open wide

(Plesese Pt PO e &)
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CAR CUNIC

{Centinued from page 22)

enough so idle speed doesn't drop to
the stall point. when the air conditioner
switches on and places additional load
on the engine. If the idle-up vacuum
unit is damaged. replace it

There's another possibility if the
trouble occurs after the engine has
been driven awhile, shut down 10to 20
minutes (hot soak) and then driven
again. In this case. premature kick-in of
exhaust gas recirculation could be the
cause, If so, install parts from driveabil-
ity package No. 4271970—that is, a
primary enrichment jet and an EGR
vacuum delay valve,

Volcanic predicament

My 1980 Honda Accord gives off a
strong gasoline odor when parked in
the garage My gas-water heater.
which has a full-time pilot is also
housed in the garage and [ fear an
explosion. The Honda dealer went over
the car, charged $85 and found nothing
wrong. Flease help.—Robert Stewart,
Rancho Cordova, Calif

The most important advice is 1o keep
the car parked outside the garage until
this situation is resolved. The fact that
your dealer found nothing wrong
doesn’'t mean anything. You shouldn't
smell gasoline. The fact that you do
indicates a disruption somewhere in
the sealed fuel system. Where?

Ona area that frequently isn‘t sus-
pected is the fuel-tank cap. The cap for
your Accord contains a vent valve that
opens when pressure in the fuel sys-
tem exceeds 4 p.sil It's possible that
this walve is stuck open. It's also possi-
ble that the wrong replacement cap
was installed.

If all's well with the fuel-tank cap.
and you aren't spilling gas as you fill
the tank, replace the charcoal canister
of the fuel evaporative emission sys-
tem. There's a hose leading out from
the bottom of the canister that's open
to the atmosphere and serves to let fuel
vapors escape when the charcoal canis-
ter is saturated.

If none of this stops the odor, there's
a leak somewhere in the fuel system—
probably & pinhole that's difficult to
find. Look for unusually clean spots
near the fuel lines, carburetor and fus|
pump.

If your dealer can't correct the trou-
ble. call the Honda district service man-
ager at {213) 327-8280,

DO YOU HAVE A CAR PROBLEM?

Jusr sek More aboue it Send pour question fe the
Car Clinic  Popular Mechanics, 224 Weat 57th 51
New York. N.Y 10013 While jetters cannal be an-
swared individually. problerms thil et of gienata)
intevest will be discussed In the column
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Expert diagnosis

No one's been able o tell me why the
turn signals of my 1882 Ford Fairmaont
don't waork when the air conditioner is
on. When it's off, the signals are okay.
Every ‘'sxpert” says. "Bad connec-
than.” But where?—Robert LeFeure
Evanston. [l

No problem. Tha blower, turn signals
and backup lights (which may not be
working when the air conditioner is on)
are tied into the same circuit. What's
happening is that these’s a voltage drop
in the circuit because of a resistance
buildup, The air conditioner is taking all
the current and none is left for the urn
signals to flash.

First. check the ignition switch; resis-
tance induced by corrosion on termi-
nals causes a voltage drop. Then check
the eight-terminal connector under the
instrument panel where wires for urn
signals. air conditioner and backup
lights are connected To find the con-
nector, trace the yelow wire from the
ignition switch back o the lefi-hand
side of the instrument panel. Clean the
terminals. If they're badly corroded or
burned, replace the connector.

If those two checks don't locate your
problem, get the wirlng diagram for
your car and trace the whole circuit.

Jolt's no joke

My 1881 Ford Fairmont is equipped
with the 3.3-liter engine and C4 auto-
matc, There's a terrific jolt when shift-
ing from NEUTRAL te REVERSE —Rudy
Turnguist, Stockton, Calif

Remove the lower reverse servo and

wse a No. 68 drill 1o put a .031-4n. haole
in the servo piston-top surface. The
hole allows pressure to escape during
REVERSE gear engagement. Pressure is
causing the bang-bang shifting. P

B If it takes a lot of effort 1o press the
accelerator pedal in your 1983 Escort.
Nov. 1, 1882, and Jan. 15. 1983, The
problem is that the car needs a revised
9737-D), which is colored silver. The old
“give-‘em-the-force™ spring is black in
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nut. The next step is to install a néw cot-

POPLLAR MECHANICS = [AMNUARY 984



QUALITY LIGHTING INSTRUMENTS
AT PRICES SO LOW,

WE KEEP OUR COMPETITION

COMBINATION
LAMP

Combines the features of fluprescent
and incandescent light, Combination
switch. 457 arm reach. Haavy duty
metal construction. Spring
balanced arme. UL approved
Baked snamel findsh. Heavy
duly clamp brackel inchuded
Porcelain socket for incandescent bulb. Uses
standard circline T-8 22W fluarescent tubs and 100W
standard light bufbs. included. Double insulated
shada. Available in chocolate brown of lvary

IN THE DARK!

MAGNIFYING
LAMP

Really brings your work chose,
kaape it wall lit with daylight Bulb.
45" arm reéach. AN metal
construction. Spring balanced
arms. UL approwed. Bakid
enamel finish. Heavy duty clamp bracket

included. Standard T-9 (FCL 22W) circline tube
included. 5°, 3x polished Jlass. distortion fres lans
included. 3 conductor grounded cord. Availabde

in ivgry or chotolate brown,

DUAL FLUORESCENT
LAMP

Provites sufficient illumination
19 any work area. 45 arm reach.
Heavy duty metal construchion
Spring bakanced arms. UL
approved. Baksd enamal

finish. Heavy duly clamp
bracket included. Two T, 15W standard T-8
flugrescent ubes included, Grounded

3 conductor cord. Available in black and ivary

ORDER NO. 1=d 5-11 ORDER MO. 1-4 511 ODRDER NO. 1-4 B-11
a-FLE113 540 S BA-MX114 LT 5400 B=FLI13 =T ] [ZF K ]
]
aroia . S0
AO0Q., ST ACCESSORIES

SO0Q.

Q) L
REFLECTOR
LAMP

Brushed aluminym

reflactor. Reflects all of

the bulb's intensity

Equipped with a

wide outer shade

40" arm reach. Metal

tube construction, Hidden arm spring. UL
approved, Clamp bracket included. Porcelain
bulb socket insulated shade. Takes standard
Incandescent bulh [ 00W maximum}
Economically pricsd, Avallable in vory anly

W

BENCH LAMP

This popular Lamp combines
contemaorary design wilh
functional canvenencs, it is
well construgted and
low priced. 377 arm
reach. All matal
contruction. Spring
balanced arms. UL approved 1o 100W Baked
enamel finish, Clamp bracke! included
Porcelain socket. Lamp adjusts to any pasition
fvailable in black, Biawi, ivary and whits

Titt adapter with horiz/vert
adjustment. $4 85
ORDER NO. B8-LTR120

Raplacarnent tube for
FL112. 5280
DRDER NO. B8-MXT1ER

Replacerment lube for FLS113
and MX114. 8595
ORDER WO, BB-MX124R

ORDER NO. 1-4 8-11 ORDER WO, 1-4 8-11
88-3L300 52188 LT BS-LTEI0I 40 LT ]
:I-Il-IIQIﬂ-I.IIIIIIIIIIillﬂl-.lil‘I'IIII--IIIIIIIIIIIII‘IIIIII
; VISA, MASTER CARD accepled Nosurcharges. + OTY. ORDERNO. COLOR  PRICE SHIPPING  EXT,
I | UPS charges will be added. ; 88-FLE113 5 500 S
To order by credit card call TOLL FREE. o BE-MXTI4 5 50 5
BO0-423-5336, IN CALIF. BOO-382-3653. NOMW ORDER INFORMATION. § ___ B8-FL112 $ w0 S
213-701-5850. PREPAID: Certified checks and money orders. Add } BE-LTS103 £ <
shipping charges. CA residents add sales tax. H BA-SL300 NMORY 8§ 400 §
NO PURCHASE ORDERS OR OPEN ACCOUNTS—NO EXCEPTIONS. : BE-MX112R  TUBE . 20 5
To Order Call Toll Free i BB-MX124R  TUBE B - 20 s
{iﬂﬂ] 423-5336  : CREDITCARDw® SUBTOTALS
Cullh Fo oa t OMC DOWYSA EXPDATE _______ TAX/CHARGESS_____
- 10 + NAME: TOTALS
HECTRONICS  (800) 382-3663  : aooness
18215 PARTHENIA STREET Local + CITY: STATE: Fi [
NORTHRIDGE, CA 91325 {’l al 701-5848 * SIGNATURE: DATE:
4 SEND T0- ORA ELECTROMICS 18215 PARTHEN(A ST.. NORTHRIDGE CA 91325
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A turbo’s best friend

Turbochargers may provide “free"
power, but they're pretiy costly items
and there have been enough failures to
Justify investing in extra protection
Failures are typically in lubrication. Qil
breakdown can occur since oil runs
through an exhaust-heated chamber to
lube the turbo bearing. And when the
engine is turned off. a wrbo can still be
spinning at 30,000 rpm, so while it
COAasis 10 a stop, it is running without
lubrication.

Both these problems are prevented

by a new turbo oll cooler kit from Hay-
den. Iis list price of $289.50 is not
cheap, but discounts can be had, Hay-
den claims that the cooler lowers
engine oil temperature by up to 60° F.,
enough to prevent ol breakdown in the
hot turbo. When the engine is shut off,
a thermoelectric circuit tums on an
electric oil pump to maintain oil pres-
sure 1o the bearing during coastdown,
The kit is made by Hayden Inc., Box
848, Corona, Calif 91720 and sold in
auto parts stores.—Paw! Weissler

The kit contains an engine oll cooler (left) and an electric oll pump |right]. plus fittings.

A fitting ending

Trim-to-fit sparkplug cable kits are
cheaper than custorm cable sets, but
few people trust the do-it-yourself
attachment at the timmed end of sach
cable. Now. however. there's a kit that
seemns 1o be as good as, or better than,
custom cables with factory-attached
ends.

To install them, you must first
strip off % in. of insulation to
exposs the nanmetallic canductor
Bend the conductor back against
the insulation and push the termi-
nal over it. trapping the conductor,
Drive the staple furnished with the
kit through the holes in the termi-
nal and through the cable. Bend
over the staple prongs with pliers,
The staple goes through the center
of the cable, making contact with
the conductor, in additon to the
contact made by the terminal. The

2b

connection is mechanically and electri-
cally sound,

Cable kits come in so many sizes and
types. and are so heavily discounted,
that it's impossible te quote meaningful
prices. For information, write to Wells
Mfg. Corp., 26 South Brooke St., Fond
du Lac. Wis 54835 —FPaul Weissler

Auxlilary two-ipeed tranfmy ati on all
gears to tum four-speeds into eight-speeds.

If you're tired of winding out your pick-
up truck engine and then lugging it in
the next gear when hauling heavy
loads, you need more gears. The Dou-
ble Torque 2XT Auxiliary Transmission
converts your four-speed domaestic
pickup {two- or four-wheel drive} intg
an eight-speeder by splitting =ach gear
electrically. The unit bolts between the
original transmission and bell housing
with only minor wehicle modifications.
It costs $1,350 from the manufacturer:
Powor Torgque Industries Inc., 1001
Commercial Blvd., North Arlington.
Tex. Y6017 —CHff Gromer

Filter adapter

Chevrolet and other GM engines from
1956 to 1983 that use the canister-type
oil filter can switch to the larger capac-

ity. (up to two quarts) Chevy spin-on
filters with "¥e-in. threads by using
PermaCool's Mo, 1134 spin-on filter
adapter,

The adapter costs £9. 50 at most auto
parts outlets. It's made by PermaCool.
671 East Ednea Pl. Covina. Calif
91723 —Clff Gromer
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EARN UP O *12 AN HOUR Zhisér™

3 BEVOURDWN 0SS
" IN A MONEY-MAKING §+4
BUSINESS OF YOUROWN! - 4
SHARPALL  , . °

lets you
SharpenSaws... | 8
Shop and Garden Tools . 4= =220y

for Home and Industry t;r 7
[

NOW! use your SPARETIME to .
BEAT inflation and the high cost of living! L3 -
With Sharp-All it's easy 1o start your own busi- e
ness. No selling Is involved, na inventory. People l | -
bring in their work ... you take in year round ‘*\ /‘;/.
CASH Profits and keep 30¢ out of every dollar you i ‘\
earn. Work sparetime or fulltime right at home in i
your garage, basement or topl shed. Work the
hours you want — FREE Book tells how to start

your own business even while working at your
regular job.

A

3 Started—No Franchise Fees!
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The road ahead for Chrysler

The federally guaranteed millions that
Lee lacocca borrowed 1o rebuild
Chrysler is now paid back, but having it

for a while enabled the company 1o g8 -3

get a lot of projects going.

Being readied for 1987 is a neat
shrunken version of the Ramcharg- _
er 4wd offroader, to be among the T
candidates for Chrysler's new 1.8-
liter and 2.5-liter engines now in
devalopment.

A so-called P-car—not w be
confused with the Pontiac trend-set
ter—will debut in 1986 1o replace the
OmnifHorizon commuter cars. In "85,
we'll get the H-body touring sedan,

The deTomaso Pantera

In the
U5 with a 360 Chrysler VB or turbo Four.

which will be a hatchback four-door
only. Chrysler wants the H-sedan to
have European performance levels
while offering buyers items we usually
associate with Japanese cars—like cup
holders, coin slots and storage bins
wherever they'll fit This theme is
already in the new Caravan minivan
In 1987 Chrysler will unveil a J-body
car which is intended to “out-Thunder-
bird™” Ford, It will be a two-door coupe
in a lugury category, but with perfor-
mance that will better the Thunderbird
Turbo Coupe. This could be done with

the suporcharged 2.2-liter engines Car-
roll Shelby is developing out West for

his namesake Chargers.
__,__E which are due 1o

= daebut in the
next several
rmonths,

Handling has been
given particular at-
tention in the J-body, as has the inter-
cooled, turbocharged, 2.2-liter Four
Chrysler says this intercooled four-pot
motor has gone up 0 175 hp.

Two new sports car adaptations are
being considered, tco. One is intended
o get sports cars on the swreet as
soun—and as competently—as possi-
ble after the go-ahead is given. Senti-
ment in this case runs to putting a big
Chrysler engine in a foreign-built
sportster, in much the same way the
Pantera was done by lacocca at Ford.
How curious, then, that a deTomaso
Pantera was seen being unloaded from
an enclosed trailer at Chrysler's High-
land Park nerve cemter. [ts side bore

Two-seat Mercedes look-
alike with front-drive turbo-

power [s Chrysler's next ragtog.

the

legend  'Pantera—Powered by
Chrysler.”

What stirred its spirit is a version of
the 360-cu.-in. V8 now being used only
in some Chrysler trucks. Qur Chrysler
guy thinks this is the "'down-and-dirty”’
way of getting a Chrysler performance
image across, Rumors persist that this
mid-engined sportster will eventually
be powered by a two-stage turbo ver-
sion of Chrysler's ubiquitous 2.2-liter
Four, although it was originally de-
signed 10 house the 351 Ford Maybe
Chrysler dossn’t want buyers come-
plaining, "I coulda had a VB! Either
version could hit the streets by 1986
with prices in the Corvette range.

lacocca and crew have also had talks
with Lotus on Chrysler's second sports
car option: a big-bucks {$30.000-plus},
wedge-shaped, two-seat exotic car,
powered by the intercooled turbo or
supercharged 2. 2-liter Four. Though
built by Chrysler in the United States, it
would bear a startling resemblance to
the Lotus Esprit Turbo.

More two-seaters pending

Chrysler's unabashed takeoff on the
Mercedes-Benz 3B0SL is taking final
shape vary rapidly. Prototypes will be
touring the Chelsea Proving Grounds
by the time you read this. Engines will
be limited to the 2.6-liter Four from
Mitsubishi or Chrysler's own 2.2-liter
turbo Four, which will be standard.
Other standard equipment will includa
a five-speed manual transaxie, AJC,
premium sound system and power

0

accessories, including the convertible
top mechanism.

This car may not put a serious dent
in the Mercedes market, but Chrysler
will no doubt find lots of customers due
to a price many thousands less than the
44-grand Mercedes.

GM insiders report that Buick and
Cadillac are considering sports-orient-
ed two-seaters for 1987, Left out of the
rumor mill is Oldsmaobile. Olds has a
sporty car tradition going back through

the Hurst/Qlds Cutlass and Olds 442s,
so we wondered why Oldsmobile
would be uninterested in having one of

GM's new generation of fun cars.
Turns out they are interested. We
hear now that an Oldsmobile version of
GM's "85 front-drive MN-car has been
seen in convertible trim. Reports indi-
cate Oldsmobile may mold their ver-
sion of the compact N-car {or GMZ20,
under a new naming system) into a
(Flease tum to page 32)
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Todays Chevrolet

The joy of cookin.

In Monte Carlo 55

We took a stock Monte

Carlo and gutted it
Lowwered in five full liters

of brute V8 force, rolling out
its pawer through dual
exhausts, Then modified it to
make it instantly clear you've
stuck your right foot into
something good.

We put a collection of dials
and gages where you can
see them. Then backed them
up with gur available bucket
seats split by an available
console in betwean, And

“ Lett oot i Wogether | bickle up

added 3 needle nose to better
razor nzarly seventeen feet of
Chevrolet machine through
the wind,
We stiffened the shocks,
stiffened the spnngs,
torqued on two solid iron
stabilizer bars and put big,
fat Goodyear Eagle GT rub-
ber at all four comers.
And called it Monte Carlo 5. OFFICIAL U5,
Now there are only two CARS AND TRUCKS
other ingredients needed to g{‘rThTFEIEWWIHTEI
cook up miles of magic GAMES
moments.,
You. And a road,

CHEVROLET

taking charge
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{Continued from page 30}

street stormer, equipped with a neat
16-valve four-banger Olds is known to
be working on. The N-car coupe will
seat four passengers, but the convert-
ible appears 10 be headed for the two-
seater market

This miniboom in two-seaters is curi-
ous, since Americans have shown a
distinct desire for full four- to five-seat
sporty cars. Mike Lamm points out that,
in the boom years of 1955 to '57. Ford
sold only 53.166 two-seat Thunder-
birds, but in recessive "58 to ‘60 they

gold 198,191 four-seat T-Birds, which
is nearly quadruple the two-seater's
impact. Of course, the wo-seaters
remain the classic ‘Birds, so the car-
makers may be counting on them as
showroom “traffic-builders” and
crowd-pullers, rather than hot sellers

Caddy's Bimmer beater?

Word from Cadillac is that the 1986
Cimarron will be a BMW buster. To
accomplish this formidable task. Cadil-
lac will extend the Cimarron's body-
work 4 in, and install General Motors'
2 B-liter. 60" VB. Alering the sheet

FOR YOU
WHO WANT

BEST.

Impeccable

mated cutting npd:n.ﬁmpﬁd?:dmm a
best. At no premium in price. Tools by CHANN
Channellock, Inc. Meadvills, Pennsylvania 16335

and honed,
comfort grips.
Send for your free

Channellock Tools Are American Made

iz

metal will be less expensive than the
other V6 option—trimming one of Cad-
illac’s own V8s to a six-cylinder

Compare the specs: The 2.0-liter EFl
Four now powering the littlest Caddy
puts out B8 hp at 4.800 rpm, with
torque of 110 lbs.-ft. at 2.400 rpm. The
two-barrel 2 8-liter VB pumps out 135
hp at 5,400, with torque of 145 lbs.-ft.
at an early 2.400. Now we're 1alking,

“It's a difference you can feel” a
Cadillac man reported. “You don’t
have to be told it's there.”” More muscle
in the small Cadillac would finally set it
apart from the other J-cars.

GM studying diplomacy
General Motors executives are stalking
the halls of Washington, D.C., in an
effort to hammer out a supplement to
the woluntary Japanese import car
restnictions. The current agreement.
which limits imports to 1.7 million.
expires this March,

The fever is fueled by Chevy's desire
o import as many as 100,000 Suzuki
Cultus minicars in 1984 Suzuki. a new-
comer to these shores, is frozen out of
the mix under current restrictions.
Chevy also wanis to bring in up o
200,000 Isuzu H-cars next fall, al-
though [suzu is allotted only 40,000
cars now. Chevy execs believe a deal
can be cut Japanese wade officials
have hinted that they want to raise any
new guota to 2 million cars. a number
that meshes neatly with GM's desires.
One guestion remains: Who will buy
300,000 minicars at a time when small-
car sales have stagnated?

Citation revived

A Citation by any other name is still a
Citation. but Chevrolet hopes that the
buying public will think differently. The
Citation has been renamed Citation 11,
though the only change was to the
script and badges on the sides.

The Chevy X-car has been recalled
for assorted faults 14 times since it was
introduced in 1979, Several of the
recalls. most notably those involving
allegedly faulty brake systems and a
certain difficulty in keeping the rear
axle attached 10 the car, have severely
stagnated Citation sales.

Chevralet is making big hay out of
the Citation's successful reign in
SCCA's Showroom Stock Class B club
racing. But racing prowess hasn't sold
many family cars.

In a related X-car note. Buick's Sky-
lark and the Chevy Citation (II) will
remain in service through the 1987
maodel year, and not be furloughed in
‘B6 as previously believed. GM is stay-
ing off for a year the expenditure of
about a billion bucks by retaining sev-
eral lines due for replacement, P

POPULAR MECHANICS + |ANLARY 15984



Every day as a Navy special-
ist vou encounter new
challenges, new tests of vour

rapidly growing technical skills.

And you're ready.
Because the Navy Adventure
begins with first-class train-
ing. Training that's tough,
demanding, and extensive.
Navy classroom training that
prepares you to meet the new
challenges that are part of
today’s important technical

skills. Then, practical hands-

on experience helps you master

the job you chose.

In the Navy you can
choose the technical career vou
want to learn. Pick from
today’s hottest technologies:
micro-electronics, state-of-
the-art computers, advanced
communications, nuclear
power, and more. There are
over 60 career areas,75,000
technical jobs a vear. One of

them can be vours.

Along with a high-tech
career comes the highest
Navy pay ever. Starting pay
is over $550 a month plus
housing, food. medical and
dental care, special pay for
sea duty, and 30 days’ vacation
earned each year.

Find out more about the
new challenges and new rewards
you get in today’s Navy. Call
800-327-NAVY, toll-free, today.

Navy. It’s Not Just A Job, It’s An Adventure.



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






SCIENCE

WORLDWIDE

This is the way we slosh electrons

NEUTRAL OBSERV ATION
BEARA GAS INJECTION PORTS 19
PORTS {20) PORTS [50]

Put a few ball bearings in a fish bowl,
shake it and the metzllic balls will slosh
around. At the bottom edges of the
bowl, the bearings move fast and close
together. But moving toward the cen-
ter, they slow down and spread apart,
ldeally, electrons would slosh that way
in a nuclear fusion reactor to keep them

from colliding and building up too
much heat in one spat. Sloshing is one
of the goals of Lawrence Livermore
Labs" TMX-11,

The huge ttanium TMX-U chamber
heats an experimental gas. Neutral
atoms are then pumped in through
beam ports at different angles. creating

:l:dun p unit [abowve) u;:tr:d
magnets neutral beams to

the sloshing motion. End plug magnets
poinung toward the chamber center
maintain the sloshing effect.

TMX-U. now undergoing diagnostic
tests, will be fully operational next
vear. If sloshing works, nuclear fusion
may become the safest form of energy
production.

Enemy of the people
A sharp decline in confidence by the
American people in their physicians is
largely due to a mistrust of machines.
So writes Dr. Lawrence D). Grouse in
the Journal OF The Amencan Medical
Association. He points to a recent sur-
- vey in which B0 percent of the Amen-
can public expressed a loss of faith in
doctors. Grouse says the results show
people think doctors are depending too
much on machines

Calling all inventors

You've invented a better way to heat a
home. But you need money to develop
the concept. The Federal Department
of Energy. working through the Nation-
al Bureau of Standards, will evaluate
any serious proposal for new non-
nuclear energy processes and prod-
ucts. If the NBS thinks your idea might
work, you can receive a grant The

£

average grants are expected 0 top
£70.000.

To submit an imvention concept
write 1 Office of Energy-Related
Inventions, National Bureau of Stan-
dards. Washington, D.C. 20234, Ask
for Evaluation Request form NBS-1019.
If possible, photocopy your proposal
and send it to me, too. I'll report on
them cccasionally. (Due to the heavy
volurme of mail. 1 won't be able w0
retumn any materials.)

Hard news

Scientists at the American Dental Assn
and the National Bureau of Standards
have developed a cement with a com-
position and structure similar to tooth
and bone mineral Tha cement s a mix-
ture of tweo types of calcium phosphate
powder. It is moistened and applied to
a broken tooth. and then hardens just
like the real thing

Moon's moons

British astronomer Keith Runcom says
the Earth’'s moon once had tiny moons
of its own. These, he says in the British
journal New Scientist, hit the lunar sur-
face more than 3 billion years ago
when our moon's then-liquid core
began to harden. If Runcorn's theory
holds water, it will explain how the vast
lunar craters were formed.

Meteor shower

If you can find the constellation Leo in
the late-night sky. you may see some
meteor showers next month. For most
of America, Leo will appear on the
Eastern horizon about 10:00 p.m. local
time, The intermittent showers of me-
tears coming from Leo's direction can
be seen with the naked eye. The best
viewing days are Feb. 25 and 26. The
showers may start a few days before
thar and end a few days afier. ™
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Be your own boss with your own

small-engine repair

NRI shows you how to service

mpwers, garden equipment,
snow blowers,

chain saws, outhboards,

motorcycles and more.

Then shows you how to start
and run your own business.

If you're looking for independence. .. for
extra income in your spare time.. for a pro-
ductive retirernent career. .. then look into the
NEI home-study eourse in Small Engine Re-
pair. s a great way to get your own full- or
part-time business with @ minimum of in-
vestment and problems. And there's plenty of
room for trained people.

Learn at Home

in$ Time

Mo need to quit your job o
traved 10 night school. NRI trains you
right at home. You leamn with “hite-
size” lessons that show vou how to
service almost everything that wses
small motors. And you learn at vour
converience.

Train on 5 HP Engine

As part of the NRI Master
Course, vou get a brand-new, 5 HP
Tecumseh commercial engine to train
on. You leamn to troubleshoot, do
tuneups, even tear down for valve and
ring jobs. You learn using professional tools
like a complete wrench set, inductive
tachometer, volt-ohm-miliampmeter,
overhaul equipment, and more,

Choice of Two Courses

There's the 30- lesson Basic Course, con-
cenitrating on the lucrative lawn and garden
equipment busines. The 45-lesson Master
Course has it all, adding lessons on chain saws,
mopeds, outboards, light industrial equip-
ment, stowmobiles, and even motorcycles.

Exclusive Factory
AMthough not required for graduation,

Training inelodes
5 HP engine, all these
professional lools.

e

UDEN BGUIP. i B

D, WESTPORT, MASS:

Eara pu'l-llam income dol
for hardware stores, lawn

your Master Course includes five intensive days
of optional training at the Tecumseh Factory
Service School, Here, you'll work with master
technicians, petting Rrst-hand experience in
sithjects like solid-state |gnitions, transmis-
sions and transaxles, engine teardown, o
and four cycle carburetors, troubleshooting,
and more. All designed 1o prepare you for
SUICCESS.

uﬂlﬂlwl
garden shops,

e

_—-—*-'-_-_._--__

B
-

et

Free Catalog,
No Salesman Will Call

Our big catalog tells all the facts, no
salesman will ever bother you. Each lesson,
each plece of equipment, each day of the
factory service school is described in detail.
Take the first stiep toward running your own
life and send today. If postage-paid card has
been used, write 1o address below.

Otherincome opportunities from NRI.

Air Conditioning /Refrigeration/
H with Solar Tech
Ciwers residential and commerci
fieldds, including lessons on slar heating, heat
pumgs, etc. Complete with pofesional toos, in-
cluding vACUUM pump, svtem analyzer,
tubing and joirt tools, leak detector, and more,
Electrical Appliance Servicing
Good appliance people ane hard o find. NRI
trains you for your own full- or part-time business
fixing everything from boxcers 10 microwaves and
refrigerators. Includes professtonal tools and
IndleLimenils,
Auto Repair and Servicin
A qualified mechanic can work iunEhuul
any place he wants. KRT trains you af home

from headlight to rear bumper with pro tools
Included. Approved by Kichard Petty, NEI auto-

motive consuitant.
Building Construction
Save up 10 50% butlding vour own home,
gt u hetter jod, even start your own contrading
business Cewers everything from feurdation to

rafiers with practical projects emphasizing

energy-efficient constrisction
NRI Schools
MeGraw-Hill Continuing
5 Education Cener
i
L

3939 Wisconsin Averue
Washington, 0.C. 20016
We'll give you tomorrow,

[
Hill |
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aintaining, troubleshooting and
repairing the units responsible
for producing and controlling electricity
in your car isn't such a big deal. They
are the altermnator, wvoltage regulator
and the wiring that connects them to
each other and to the wunits they
serve.

As a team, they are called the charg-
ing system. The alternator is refermed to
by some as the a.c. (ahemating current)
genarator and by GM as the Delcotron
genarator.

Maimtenance is a breeze; there's
practically none. General troubleshoot-
ing is easy, too, because a glance at the
waming light or gauge on the dash-
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board will usually tell you
when the system isn't put-

ting out encugh juice. Even if the light
or gauge isn't working, the battery will
serve as a waming It will soon dis-
charge (go dead]) if the charging system
fails

However, one condition you have to
be cautious about is failure of the volt-
age regulator to limit alternator output.
Without regulation, an alternator will
overcharge the battery, which can ruin
components that use electricity.

For instance, bulbs and fuses that
can't handle excessive current will burn
out. Battery electroyte (sulfuric acid)
will vaporize quickly if too much charg-

Charging system includes the

voltage regulator, the alternator
[showm In Irsets), the battery and
the wiring harness that connects them.

ing current is supplied. Unless you spot
the depleting electrolyte supply scon
enough, dry plates will deteriorate, and
the battary will die. An overcharged
battery can even explode.

In this respect. you're better of ! with
a conventional battery, especially if
you're in the habit of removing went
caps and checking electrolyte level once
every week or two. If the slecirolyte is
frequently found to be low, the system
is probably overcharging. Even if you
don't check electrolyte level you may
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WAATER PLIMP
AR PLIMP
To remove a serpentine beit. place bar
Into tab on canbiter and pull o
raise , Thee belt can then be

puley.
s T e P

get whiffs of the gas. It smells like rot-
tan eggs.
A sealad maintenance-free battery
offers no latitude. The first sign that
is destroying the battery
is when the battery indicator turns pale
yellow or clear, but by then it's too late.
However, if your car is equipped with a
voltmeter or ammeter, you can easily
spat an overcharging condition. If bat-
tery voltage frequently exceeds 14.5
valts, or if an ammetar shows continu-
ous high charge rates, overcharging is
likaly and a basic charging system diag-
nostic test should be performed.

No task tno tough

Specific troubleshooting procedures
that determine if a fault lies with the
alternator, regulator or wiring is a bit
mora difficult than maintenance and
genaral troubleshooting, but it's not as
tough as some people would have you
baliave.

Only when you uncover a fault inside
the altemator does the situation be-
come hairy, but even then you have a
cholce. You can replace the altemator,
which Is easy but expensive. Or you can
tear it down, test internal components
and try making repairs to save yoursalf
soma monay. Advanced Saturday me-
chanics certainly have the capability to
do these things on some cars, Even Sat-
urday mechanics with limited experi-
ence may want to try it. There's nothing
to lose.

The only maintenance neaded s 1o
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check the drive belt, which is some-
thing you probably do anyway when
sarvicing the cooling system.

Look for cracks on the underside of
the belt, since a cracked belt can break
without waming. Also look for oil,
greass and hard glaze on the undarsida
of the belt, which will cause a belt to
slip on its pulleys. A belt that fails to
grip pulleys cant tum the alternator
rotor fast enough. The result is a reduc-
tion in electrical output.

A belt that has stretched and lost ten-
sion may also be the reason why your
warning light or gauge is showing
reduced current output. Make a quick
test by pressing down on the belt with
your thumb midway between two pul-
leys. If the belt deflects more than Y%
inch or so, that belt is 100 loose.

Adjusting belt tension

To remove or adjist an alternator
drive beit in most vehicles, loosen the
pivot and adjusting arm bolts. If you
want 1o slacken the belt so you can
remove it, push the allemator toward
the engine. When the belt goes limp,
pry it off its pulleys. Then, roll a new
balt back on the pulleys. Caution: Be
sure to get a belt of the correct size for
your vehicla.

To adjust belt tension, hold a pry bar
against the solid part of the alternator
housing and pull the altermnater away
from the engine until the beh tightens.
Pick a solid point. Do not pry against
the eoaling fine or fan, or you'll damage
the alternator.

What's proper temsion? That de-
pands an whether you're using the fin-
ger mathod or a belt tension gauge to
make the judgement. For accuracy, use

Vehicle manufacturers provide
“new'” and “'old” belt tension specifica-
tions in service manuals. Instructions
that accompany gauges also give some.
Remember: A belt is no longar “‘new"
after it's been used for 10 minutes.

If you don't have a gauge, press
down on the belt and continue pulling
back on the alternator until the belt
deflects about Y4 to ¥ inch in the center
of the belt’s longest span, Then, tighten
the adjusting arm bolt and the pivot
bolt in that order. Do not tighten & belt
so much that it gives less than Y4 inch.
A too-tight belt can damage alternator
bearings.

Some alternators are equipped with
a jackscrew belt tensioner. This is sim-
ply a screw that is threaded through
part of the altemnator bracket. When the
screw is turned clockwise, the alterna-
tar is forced away from the engine and
balt tension is increased.

Some Ford VBs from 789 onward and
the ‘84 Corverte use a singls serpanting
belt to drive all engine accessories. It
has a spring-loaded tensioner, so it nav-
er needs tightening. But it should ba
checked and replaced if it is cracked,
glazed, oil-scaked or frayed on either
sidae (both sides of the balt drive various
pulleys).

Squeal is a common sound produced
by a slick drive belt or one that pos-
sesses minor surface irregularities. An
alternator that is developing a bearing
problem can also squeal. How can you
tall if the squeal is coming from the
belt, alternator or somewhere else in




the engine compartment? Apply aero-
50l belt dressing to the belt. If the
squeal is no longer present or changes
pitch, you have a noisy belt. If the noise
stays the same, the trouble may be
inside tha alternator. Remove the bak
and run the engine. If the problem is in
the alternator, the noise will disappear.

Test the battery first

When someathing happens that sug-
gests a charging systam problem. you
can‘'t overlook the battery.

The battery, altemator and voltage
regulator are clesely intertwined. When
a problem arises that affects one, it
affects all. Watch for the following trou-
ble signs:

W If the vehicle has a warning light
and it stays lighted with the engine
idling or until engine speed is increased
to about 2,000 rpm, the system should
be tested. If the waming light doesn’t
come on when the ignition switch is
turned on (engine not running), forget
the charging system and test the light
circuit (see balow).

B If the car has a gauge and it shows
DISCHARGE with the engine running at
a spead just above idle, the system
should be tested. If the gauge shows
neither CHARGE nor DISCHARGE with the
engine running, test the gauge circuit
before turning your attention to the bat-
tery and charging system (see balow).
B If the battery has to be charged or
refilled with water often, the system
should be tested.

B If headlights dim excessively with
the engine running at idle (but brighten
when accelerating), the charging sys-
tem should be tested.

B If the engine cranks sluggishly, the
systam should be tested.

B [f you suspect overcharging, the sys-
tem should be Lested.

B If the battery discharges completaly
and the vehicle fails to start, the system
should be tested.

The first part of any charging system
test is battery inspection and diagnosis
{see Getting The Most From Your Bat-
tory, page 37, Dec. ‘83, for specific bat-
tery service pointers). Once you've
determined that the battery is ckay. you
can proceed to other tests. But first,
let's backtrack and discuss what you
should do if your waming Hght fails to
glow when you first turn the key or if
your gauge needle stays dead center,
showing neither charge nor discharge
with the engine running.

Checking the warning light
If a warning light fails, the bulb may

be shot or there may be an open circuit.
You can find out by fabricating a wam-
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VOLTAGE
REGUILATOR

A general check of charging =
system operation can be made i
with a voltmeter and a tach- bl
ometer, The voltmeter should oy

read In terths of a valt to
at least 16 volrs. Chedt the
Instructions that come with
your tach for cormect hookup.

ing lamp test light, using a socket that
accepts a No. 97 bulb, two lengths of
No. 14 wire, an alligator clip and a
probe such as & sewing needls. The
drawing on page 42 shows how to
assemble these parts.

With the ignition switch off, connect
the test light alligator clip to a clean
metal part, such as & balt. Then, place
the test light probe in contact with the
wire terminal on the wamming light.

Turn the ignition switch on (do not
crank the engine).

If the test light glows, but the wam-
ing light doesn't, the warning light bulb
is bumed out or the bulb socket is
defective.

If neither the test light nor waming
light glow, there is a problem in the
waming light circuit.

Tasting the warning light in a GM
vehicle with an internally mounted volt-
age regulator (VR) is done differently.
Let's use the Delcotron as an example,
since the vast majority of intamal VRs

are found on GM cars. You don't need
to use a test light—only your eyes and
hands.

If the warning light glows with tha
ignition switch off, disconnect the two
lsads from terminals 1 and 2 on the
back end of the Delcotron. If the warn-
ing light stays on, there's a short in the
circuit batween the two loads. If the
wamming light goes out, the rectifier
bridge inside the alternator is defective,
so replace it. (I'll explain how next
month.) If your battery has been losing
chargs, the rectifier bridge could be the
source of the problem.

If the warning light does not go on
when you tum the igniton switch on
without cranking the engine, the wam-
ing light fuse has blown, the waming
light bulb or socket is defective, or
thaere's an open circuit in the No. 1 wire
between the regulator and light. This
condition can also be caused by a faulty
rectifier bridge.

Finally, if the warning light stays on
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with the engine running, there's most
likaly trouble with the alternator or reqg-
ulator.

If a gauge needle doesn't move off
dead cenler, you dont have to go
through this fuss. With the ignition
switch off, turn on the headlights. If the
needle deflacts toward dischangs, tha
gauge is working. If the needls doesn't
move, Lthere's a loose connection at the
gauge, an opan circuit in the gauge wir-
ing, or the gauge itsslf is on the fritz.

Troubleshooting alternators
Whan it comas to testing an alterna-
tor and regulator, someone may ask,
"Don't wea have to use an adjustahls
carbon pile (rheostat) and ammeter?"”
No, you don't have to. Howevar, you
can’t be absolutely certain that a charg-
ing systam is capable of delivering full

But a basic test of charging system
effectiveness can be performed with a
voltmeter. The voltmeter should read in
tenths of a volt and be capable of mea-
suring at least 16 volts.

While this test can't actually measure
alternator effectiveness under all condi-
tions, it can determine if the battery is
baing charged by the system. It can
also tell you what part of the charging
systam is at faul if the battery is not
baing charged.

To test a changing system that has an
axtemally mounted regulator, warm up
the engine to avoid the possibility of a
cold regulator giving false test results.
Then, turn off the engine and all elec-
trical accessories and lights. Connect
an engine tachometer, following the
instructions that come with the tach.
Than, atach the voltmeter's positive
lead to the battery’s positive post and
the volumeter's negative lead to the bat-
tery’s negative post.

Make a note of the voltmeter (battery
voitage) reading. It should be no less
than 12 volts. If it is less, the battery is
undercharged, so charge the battery.
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Take another reading and record this
battery base volftage.

MNow, start the engine and slowly
increase speed untl the tachomster
records 1,500 rpm. This is callad the
no-load test. When the voltmeter nee-
dle stabilizes. read the metar. You'll get
one of two indications:

1. If the voltage reading exceeds the
base voltage by 2.0 volis or less, skip
down this page to the load test.

2. If the voltage reading exceeds the
base woltagae by mome than 2.0 volts,
you're faced with a faulty regulator. a
bad regulator ground or a short circuit
in the wiring harness between the reg-
ulator and alternator.

Remove, clean, reinstall and tighten
the requiator attaching bolts. Also,
clean off the surface on which the reg-
ulator sits to assure & good ground.

Do the no-load test again. If you now
get a reading that exceeds the base
voltage reading by maore than 2.0 valts,
either the regulator is defective or there
is a short in the wiring harmess. Chack
the hamess for abuse. If you don't
detect any, try replacing the requlator.

Nots: When mounting a new regula-

MO, 1 TERMINAL
WO 1 TERMIMAL

tor, 560 that the mounting surface is
clean, bolts are as tight as possible and
the ground wire from the alternator, if
there is one, is secured undar one of the
mounting balts.

If you find & short in the wiring har-
ness, you may still have to replace the
regulator and the wiring, since the
short may have damaged the regulator.

Doing a load test

Do the load test next to find a prob-
lem in a charging system having an
extarnally mounted regulator. With the

tachometar and voltmetar connectad as
for the no-load test, start the engine.
Turn the heater or air conditioner on
and set the blower at high speed. Tum
haadlights and all alectrical accessorias
on. Increase engine speed to 3,000 rpm
and note the volimeter reading. One of
the following will resuit:

1. If the voltage exceeds base voltage
by 0.5 volts or more, the charging sys-
tem is at least capable of keeping your
bamery charged under normal condi-
tions.

2_ If the voltage increass is less than
0.5 volt, either the regulator, the wiring
or the alternator is defective., “Full
fislding™ the charging system can help
you pinpoint the problem.

How to full field a wehicle

To full field a late-model Ford with
an externally mounted regulator, tum
the engine off, disconnect the regulator
connactor and connect a jumper wire
between tha A" and “F" terminals of
the regulator plug.

To full field a late-model Chrysler
with an externally mounted regulator,
turn the engine off and disconnect the
green field wire that connects the regu-
lator to the alternator field terminal at
the alternator. Then connect a jumper
wire from the alternator fleld terminal
to ground.

With either system full-fielded, re-
paat the load west. If vollage exceeds
base voltage by 0.5 or more volts, the
regulator is defective and must be
replaced. If the increase is less than 0.5
voits, the problem is in the wiring or
alternator. Thera are tests that can help

| determine which, but they vary a great

deal from vehicle o vehicle. However,
the alemator is usually the source of
the problem. If a visual check of the
wiring hamess for the alternatorfregu-
lator doesn't show signs of abuse or
heat, you can be reasonably certain that
the alternator is the source of your dif-
fculty.

If the alternator is defective, it will
have to be removed from the vehicle for
further testing and repair.

We'll get to this next month. We'll
also discuss how to test a GM Delcotron
charging systemn without having to use
an ammeter and carbon pila.

Caution: In doing the tests we've just
discussed on a vehicle that has a cata-
lytic converter, 1ry to wrap things up
within & total engine running time of
five minutes. If you exceed this, there's
a possibility you'll damage the convert-
er. If you must go beyond five minutes,
tumn the engine off for 30 minutes so
the catalyst can cool down before you
continue testing. ™
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TOUGH TRUCK A° MOST POWERFUL V-6
QUALITY /- IN ANY SMALL PICKUP
Al Ford, Quality is Job 1 - Choijce of four engines,
...that's why no import - including the most

or domestic small » powerful 2.8L V-6 and
truck tops Rangers . 5-speed shift options
quality, based on a sur- Flus comiort for three in
vey of owner reported the widest cab of any
problems during the small truck.

first three months of Lighis r:;-:;t 5:.41'. DeIr ewnat
ownership of 1983 trucks. CIBVCE Toael CH e v SEppOR:
And the commitment Eﬂfﬁ;ﬂ?ﬁ:&ﬂﬁ&%
continues in 1984 Get Il together- Buckle up!

Great MPG

395 @D,

Std 4x2 2.0l engine and 44peed
shift, Uge Sor

Muleage moy ditier depending

on speed, distanos and waoihe.

Actual ighwoy milecge jess

BEST-BUILT
AMERICAN TRUCKS




THE PM

WORKBENCH

Versatile trailer-cart in kit form

Tha new Garden Way trailer-cart can turn your riding
mower or lawn tractor into a full-time, all-purpose hauling
system. This stwrdy, compact trailer combines a 300-
pound load capacity with 20-in.-dia. pneumatic wheels 10
make hauling chores a breeze around the home, garden
and farm. The trailer-cart is also a dumping cart simply
disengage the guick-release tailgate.

The trailer box measures 12 % 24 x 40 in, {volume: 6%
cu, fr.) and is constructed of Ys-in. exterior plywood.

The cart comes in kit form with easy-1o-follow assembly
instructions. [t sells for just under $200. with shipping
charges extra. For more information. contact Garden Way
Research. 3156 Ferry Rd.. Charlotte. Vi, 05445 —J.T.

disengaging the dump release, the tralier box tits back for
zqirq focse material such an sand, gravel and peat moss

Spinning tool saves paint n:illem

it's easy 1o clean
traces of latex paint
from a roller cover,
thanks to Spin-Away
roller cleaner. Spin-
Away is made with a
long shaft on one

end. After rinsing
the cover, slide it
Onto Spin-Away.

Then chuck the long
shaft into an electric
dril and spin the
cover clean inside a
bucket or bag. Send
£6.10 postpaid 1o
Belle-Ann Inc., 566
High 5St. Warren,
Ohio 44483, —Hosa-
rio Capotosto

Smoke insurance

You can protect yourself from smoke
inhalation with the SmokeFighter
emergency escape mask. The light-
waeight unit consists of a filtered mouth-
piece and a clear visor. The Smoke-
Fighter doesn’t contain oxygen, but it is
effective provided that there's at least
17 percent oxygen in the air. There are
few sitvations, according to the maker,
where the oxygen will drop below that
level It's available from Dolby Inc.,

1215 South Laramie. Chicago. lIL
BOG5S0. I's priced at $42.45 post-
paid —Rosario Capotosto
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Abrasive strips
make sanding Iregular surfaces a snap

and support brushes flex to

The 3M Flap Sander ($18) sands
curved and intricately carved surfaces.
The sander contains abrasive strips
supported by eight stff brushes. Use
the sander in an electric drill for hard-
to-reach spots. From the Household
and Hardware Products Div./3M, Box
33053, 51 Faul, Minn. 55133.—J.T

IF you'ver come scross & aew Product wWith Some spe-
cial features, |6t us know about i Write to PM Wark-
bench, Popular Mechamics, 224 Wes 57th 5t New
York, N.Y. 10018
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Imagine doing the kind of woodworking
you've always wanted to do. From basic
homea repairs 1o building your own house
— the Shopsmith® MARK V can turn
those dreams inta reality

The MARK WV aoffers all tha full features of
a table saw, vertical drill press_ horizontal
boring machine, lathe and disc sander in
one economical unit

The MARK V is the 100l to start with, . .the
system you grow with. A full range of
MARK ¥ Accessones halps you do almost
any woodworking oparation with ease

The Shopsmith® Diflerence

With Shopsmith® you get a dedication to
wondworking, education, your future needs
and buyer protection. We beligve in the old-
fashioned virlues of quality. value, pride and
crafismanship which show through our
educational training and producis

Your Special "Bonus®™
Learn how the MARK V can help you do
more projects mors professionally. Send for
cur FREE MARK ¥ Information Kit today!
u'll sese pust how easy it is to make all

those projects you've been dreaming about.
Included in the kit is “How To Determine
Your Best Power Tool Buy”

You'll also recaive g FREZE one-year
subscription (S6.00 value) io HANDS ON,
our Home Workshop Magazine packed with
project iceas and helpful tips. You are under
no opligation. So mail your card today!

Phone Toll Free: 1-800-228-5111
In Nebraska: 1-800-642-8778

Shopsmith Inc.
The Home YWorkshop Company

750 Cerder Drve
Vandaha, Ohea 45377

Cruality woodworking togls made in the LLS.A

 Shapsmith. iec 1983
Shopsmiti® is 8 regesiered trademark ol Shopsmith ko

’ L *
o

I 0O YES! fiaase send me & Free MARK Y
Information Kit including the informative
booklet “How To Delerming Your Best
Power Tool Buy * And enter my name for a
FREE one-year subscription to HANDS ON
magazine | undersiand | am undar ng
obligation

Mams

l

— . — S T T S A— —— —— — —

Address

Cly

_———

S1ate Zip

O3 1 enirrmimny coar o ) -
| LR imin paiyes b D 36d5 l




JOHN GAYNOR

HOMEOWNERS’

CLINIC

Filling gap between house and steps

My brick home Is about 20 years old. It
has a concrete porch abaut 5 ft. square,
with steps going down to the back
yard. The steps and porch have settled
and pulled away from the house about
8 in. at the top. The gap narrows
toward the bottomn. The foundation
goes deep underground. Even if [ could
find a house jack big enough. [ couldn't
fill in under the porch foundation
There's no opening under the porch
siab and steps to build a form —C.D.
Rhone. Hueytown, Ala

If you' re certain that the porch is not
still settling. you can fill in the gap
between the steps and the house foun-
dation wall starting at the bottom
where the gap is narrowest. You may
hawve to pour a little mortar =and in first
to support the monar. Wedge a 2x8
board vertically against the gap at the
back of the steps. Hod a mortar mix at
least 6 in_ back from the £ %8 between
the tilting porch and the house to seal
the vertical gap. When that mortar has
set (next day). you'll have made a plug

all around the gap. Carefully fill the gap
between the house and the porch with
mortar sand up to about 3 in. from the
top of each step. Although mortar sand
flows easily, a slight rodding with a hoe
handle may help compact it.

Finish by pouring a top slab using a
concrete mix. Where the edge of the
patching meets the wall, finish the joint
with an edging tool or a piece of steel
shaped into a V. This leaves a space for
final sealing with a good grade of sili-
cone caulk. If this joint continues to
enlarge, the porch should be removed
and rebuilt on proper fil

Paint touch-up kit

When it comes to paint touch-up, MSI
Inc. is well ahead of the pack. The com-
pany has come up with a patented
mohair applicator with a controlled
flow. The unit lets you store a small
quantity of wuch-up paint for those
annoying nicks and marks that appear
on freshly painted walls and base-
boards, Known as Nikit, | found it help-
ful in covering the filler on my never-

ending supply of holes left by an invet-
erate picture mover

The kit of four bottles, applicators
and airtight caps comes with instruc-
tions. It even includes four paper cups
to aid in filling the bottles. Send check
or money order for $5.95 (postpaid)
per kit to MSI Inc. 3005 Hadley Rd.,
South Plainfield, N.J 07080,

Insulating walls

My foundation is 10-in, concrete block
up to ground level Fromn there, it is 6-
in. block with a 4-in stone facing. The
inside surfaces of the outer walls are
plastered directly onto the block. These
walls are cold to the touch,

I recenty wvisited Florida and saw
similarly constructed houses, but their
bilock walls were covered with sheets of
insulating material, furring strips and
plastic vapor barrier. Would that be an
answer to my problem?—Don Rhine-
fhart. Gallion, Ohio

It sure would, The dry wall should be
installed over the vapor barrier. Check
the type of polystyrene you use. Some
are effective water barriers in them-
selves. The ability to deter the passage
of maisture is measured in perms, Any
material having a perm rate of less than
1.0 is considersed zn effective vapor
barrier. Styrofoam brand insulation
(SM/SB/TG) has a perm value of 0.6 for
each inch of thickness. Since polyethyl-
ene (plastic vapor barrier) film is inex-
pensive, I'd still use it 1o ensure a con-
tinuous vapor barrisr over gaps and
joints in the insulation.

Dripping in Denver

Cur house sweats nside when it's cold
outside. The windows steam up lern-
bly on winter days Water runs down
the sill to the walls, and down o the
baseboard. The house is framed with
R-30 insulation in the attic. Other
homes in the area have the same prob-
lemn, They were all built in 1954, | know
starmm windows would help. but they're
expernsive. Do you have a cheaper solu-
ton?—Frank Pilkington. Denver

We've run into excessive humidity in
the home for years now, and it sure
appears that yours is a classic case. To
cut down on humidity. an exhaust fan
in the bathroom and kitchen (vented to
the putside) is a must.

Although storm windows may ap-
pear as an unwanied expense o you
now, stack their cost {approximately
$25 times. say. 15 windows} of maybe
$375 against the value of your home.
Condensation is caused by warm.
moist air coming in contact with the
cold glass windows. Storms will help
keep the window glass from getting so
cold. Storm windows are considered
energy consarvers, 50 they qualify in
part as an income tax credit. This can
be applied against their cost. ™

Do you have 3 home-maisenance or repair probiem?
Send it re Homeowners' Clinc, Popilar Mechamnics,
224 West 5Pk 51, New York, N¥. 10018, Lettars
cannot be antwersd individually, but problems of
wide indorest will be discussod jin the column For
mare home-repair and maintenance help. get PAM's
Hame Care Guide, $4.95 postpaid, Send your ordends)
to Popular Mechanics. Box 1004, Radio City Statian,
New York, NY. 10101
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30 ways to help you qualify for the job you want!
FREE CAREER FACTS ABOUT DIPLOMAS AND TWO-YEAR DEGREES

Send for free facts and color brochure to find out what
career training in the field of your choice might do for

ou—no obligation 1o buy anything now or ever. Now at

Ome in your sparc time you can train for a money-
making career...even gel a better job, Find out everything
you need to know about any one of these 3 career pro-
prams—with no obligation to buy anything now or ever,
and no salesman will call Just check the one program that
interests you most. You will receive free facts, color bro-
chure and information on employment opportunities in
the ficld you choose, Mail this entire page today and sec
how easy il is to train at home for a great new carcer
advancement in your present job or even a Two-Year

degree,

re n Book Exams...

§=8 ~ | Adult Training

JNES . Yourdiploma or degeee is given

10 you for what you learn—not
whal you memorize. We send
lessons and training material o
your home. You devide when
you arc ready to take cach
“Open Book™ exam. Then mail
it to your instructor, Graded
papers are relurnéd (o you with
comments when needed (o el
yirl o (0 cOrmect your wiong
answers. “Open Book™ exams
have proven so spccessful for
adults they are now used in
many ml[eg;'; Our graduates
tell us they like ouwr method of
independent study because it's
0 convenient and casy lo do
You choose your own study
bowes im the privacy of yows
own home. You move ahead one
slep ol a time. as (a1 of as slow
as you want. And every
Diploma or Teno-Year Associ-
ate Degree is fully accredited

'l

Batrrutional Earrrapanterns Schoali

D
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e f e
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CENTIR FOH DECGHEE, STLDIES

Gould a Career n&lm: Help You Earn
$25,000 1o $100,000 More in Your Lifetime?

Compare your present salary with the amount of
money you could be moking in any one of the
carcers listed below. Electricians average $11.25
an hour, skilled sute mechanics over S840 an
hour. And if's not only the money, but the fun of
wotking in a job you like.

Could a Two-Year Associate Degree

Be Worth Thousands of Daliars to You?

Studies by the US. Department of Labar show
that a two-year Associalte Degrec can make a
giant difference in overall lifetime earnings
when compared with the average earnings of 3
high school graduate. Aaml mow, with home study,
if's casy to give yoursel! ihis big adva mag:!

An ideal Way o Learn

You waste no lime traveling to and from class,
And you never have lo miss a paycheck. Skilled
instructors sfe ready Lo help you st any lime
You get the same high quality training that IC5
has been known for since [E%1..the same kind
of training program thats offered by giant
companies 1o their employees OF the top 100
companies in the United States listed by For-
tune magazine, more than half are now using IC3
courses for their emplovees.

Your Instructors are 28 close as your telephone.
Whenewer you want an answer fast just pick up
the phone. Orf write your question and gel an
authorinanive snswes by ul-uﬂ.

ICS, NACS and CDS are the Home -Study
Divisions of Mational Edwcation Corporation
which trains over 100,000 students a year in
more than 30 resident schools from border o
border and coast 1o coust sad through Independ-
ent Study. 1CS NACS and CDS are accredited
members of the Mational Home Study Coancil in
Washington, .

FIRST FOLD HERE 4~ Mall this page today for free facts and caler brozhure. e W FIRST FOLD HERE
NO POSTAGE NECESSARY when you L4
mail this ENTIRE Postage-Paid ad [ gy, 8
u T
To Mail—Fold ad in lollowing manner: : E L7 E
1. Remove entire page— 3. Fold page again,on | & oGZzo
lear or cut on dotted line 2nd fold lines ri S
to left &, Tape or glue the 3 open E Z2£° =
2. Fold page in half on sidex and drop in the o =
A ist fold lines mail box today, o
= SEMD FOR FREE FACTS AND COLOR BROCHURE i |
F Send for full information that tells about o EE
cmployment outlook, carcer opportunities - =1
and how you can train for an exciting career. — E E ﬁ
Rush me free facty and full information on —— 'ﬂ o (X7
how 1 can study at home for the carcer | = E o “E
have chosen, 1 understand | am under no  co— 3 BE
obligation and no salesman will call. e b= Eo
CHECK ONE BOX ONLY! Dept. PBSCZ ___— o’ E§
TWO-YEAR BUSINESS TWO-YEAR TECHHICGAL o, =
DEGREE PROGRAMS DEGREE PROGRAMS L E E'Hi
[] Businass nt {1 Civi Enginasring § 0
O Marketing [ Engin Tech. : bl o
[l Fimance [ Elpctricat Enginearing nalogy — Eo
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STEVE TOTH

APPLIANCE

CLINIC

Replacing a refrigerator door gasket

I must replace the door gasket on our
Admiral duplex refrigerator, which is
muodel No, NDZ2566-BME3528 and sert-
al Np, 5684258, [ am handy, but | could
use some Instructions on how to go
about ft —Guido Quinn, St Petersbhurg
Beach, Fla.

First, remove the door from the cab-
inet. To do this. remove the three
screws in the top door hinge. Then lift
the door up and off the lower hinge and
lay it on a flat surface. Use a blanket
undemeath the door to protect it from
any damage,

Mext. take out all the inner panel
mounting screws, which are under the
inner lip of the door gasket These
screws hold the door gasket and the
door liner to the outer door panel. After
removing the old gasket, lay the new
gasket in place and reinstall the screws
finger-tight Lift the door and place it in
the bottom hinge, then reinstall the top
hinge.

Adjust the door hinges so that you
have an equal distance between the
cabinet and the door at both the top
and bottom when the door is open,

Close the door and make sure there isa
good gasket seal all around. If the door
is sticking out too far at the bottom,
hold the top stationary and push in at
the bottom until the doar lines up with
the cabinet. Now open the door and
tighten all the mounting screws. Take
care not to tighten these screws too
much, as you may damage the inner
door panel.

The part for the refrigerator door
gasket is No. 27406-4_ The freezer door
gasket is part Mo, 27406-3. You can
order these parts from Marcone Appli-
ance Parts Co., 1515 Cypress 5t, Tam-
pa. Fla, 33606,

Overflowing refrigerator

I have a Whirlpool Mark 1 frost-free
refrigerator, Mode!l EAT 151 FKARO.
About five months ago, it started expel-
ling too much water from the overflow
tube, Now the pan must be emptied
frequently. Before this. it rarely re-
quired emplying—summer or winter.
The door gasket looks okay.—Walter
Rogers. Smithtown, N Y.

This sounds like too much moisture
inside the refrigerator. Possible causes
include excessive humidity, a door gas-
ket not sealing properly, or keeping the
door open too long or oo often,

You can minimize moisture in the
box by covering liquid containers tight-
ly. wiping off any cold itermns that have
been sweating while out before return-
ing them 1o the shelf in the refrigerator,
and planning so you open the door as
infrequently as possible,

You might try installing a rubber
check valve, part No. 849307, on the
end of the drain pipe where it empties
inte the condensate pan. It costs about
45 cents. The check valve helps keep
hot. humid air from entering the refrig-
erator through the drain pipe. This has
been a problem in some locations.

If all else fails. you can install an elec-
tric defrost drain pan heater kit. This
$25 kit part No. 978387, includes an
electric heating element to evaporate
excess drain water from the pan under
hot and humid conditions. Of coursa, it
will increase the operaling cost of the
refrigerator because it draws a certain
amount of current. The kit comes with
complete installation instructions for

52

various Whirlpool refrigerator models,
Both the check valve and the drain

pan heater are available from any

Whirlpool parts disribution center.

Ice in defrost pan

I have a Gibson side-by-side refrigera-
tor. Model RS522EEWI6A and Serial
107072313 The problem 'm having
with it is that ice bulds up in a smafl
tray. The tray has a hole in the center
of it that passes down (o the defrost
pan. The hole is not plugged . This tray
is locared below the evaporator —
Dean Knox Portdand, Ore.

You may have a defecuve drain
trough heater, or possibly a bad electric
connecton. To check the heater, first
unplug the refrigerator. Remove the
shelves in the freezer. Next, take off the
rear cover in the back of the freezer
The cover is held in place with a series
of screws, Check the drain trough heat-
er, which is taped inside the drain
trough with metallic tape,

Follow the two wires from this heat-
er up to a junction block on the rear
wall. Disconnect the two heater wires
from the juncton block. Use a continu-
ity meter to check o make sure the
heater is open and that there is a good
connection between the heater wires
and the junction block,

If the heater is defective, order drain
trough heater part No. K1231886. It
costs about $12. plus tax and shipping.
Y ou can purchase this part from Fowler
Distributing Co,. 3300 Southeast 17th
Ave,. Portland, Ore. 97202

New on the market is a product called
Corrozion Guard, a ready-mixed lguid
used to retouch or recoat worn and
rusted dishwasher racks. It comes in
clear and eight colors 1o match the more
popular colors of dishwasher interiors.

Corrosion Guard js avallable in a 2-
ounce bottle (from appliance dealers or
$6.95 postpaid from the maker) com-
plete with cap-and-brush applicator and
simple application instructions. Squeeze
bottles are also available in 1- and 8-
ounce sires. Corrosion Guard is ap-
proved by the FDA.

For further information, contact Ad-
vanced Materials for Industry, 502 High-
way T4 Norh, Peachtree City. Ga.
302649, ™

IF you have a problem with ary appliance. send pour
quaastion, along with the model gnd sevial nunbers, (o
Appliance Clinic, Popular Mechanics, 224 Wast 57th
Sr. Mew York. NY. 10018 Sorry, but lerters canmo
be anrwered individually, Proldems of wide (nferast
will b discuzsed in this cadumn
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WORTH WRITING FOR

BELOW.

LOOKING FORIDEAS ON CAR CARE, TOOLS, ULTRALIGHT AIRPLANES, HOME
IMPROVEMENTS & MORE? CHECK THESE LISTINGS, THEN USE THE COUPON

T84 Slim and Trim

Inertis Dynamic'’s 18-page, full-color brochure introduces the Lean
Machine, This one exercising unit allows choice of 45 exercises for total
hody conditioning. Suggested exercise rogime is ilhestrated showing how
to huild up specilic areas or slim . Free

785 End Gaske! Guessing

FEL-FPRO) Mechanic's Value Tips explain what to look for to get the best
value in gaskets and save money on car repairs. Set of four Value Tips,
fully ilMustrated. Free

786 Outdoor Dutfits For All Seasons
Cabela’s presents thowsands of quality items for fishing, hunting and
autdoor recreation in seasonadl catalogs, Five catalogs per vear. Free

787 Doza Through Big Jobs Around House
C.E. Struck offers kits lor crawler/tiractors. Save money by assembling
mgged workhorse vourself, Atachments provide versatility and all-sea-

son use, Fully illustrated catalog shows features and  specifications
5100

788 Clear View On Welding

Conray Vu-Light Helmet has high imtensity halogen-tungsten lamp
above visor o clearly lluminate werk and electeode hefore arc is struck.
Brochure explains how this iImproves safety and efficiency. Free

789 Gorgeous Gardens

Complete 1984 ganden catalog from Burgess Seed & Plant contains all
varieties of vegetables, plunts, fowers and shrubs, 48-oolorful |:u%t:arru-
vide description and charscteristics. Receive a jumba packet of climbing
tomato seeds, All for $1.00

790 That Old Black Magic
FH-—]'.IIFM. full-calor manual and fact cheets From Rlack Mgt ]'|rl||1 L Ll] 5.!'1
Fe

starfed in o part-titne or fll-time coreer a3 3 chimney sweep. Inclu
training program as well as equipment available. 1,00

791 Ventllation With A View )
New, four-page color brochure describing Yentarama's residential venti-
lating skyllghts, Ideal for cathedeal ceiling or eve-level installations. Fea-

tures include weatherproof, insulated dome with sereen and copper
fashing. Free

792 Poweriul Tools

Moares than 60 power tools for consumer and tradesmen are detailed inan
informative and colorful pocket catalog by Skil Corp Saws, drills. sand-
ers and maore featured along with specifications and suggested use. Also
list of factory service centers. Free

793 Fly Your Own Plane Without A License

Ultralight aircraft can be built trom kits or hought ready to fiv, Single
seaters eruise from 30 to 63 mph and get 60 mpe. New catalog tells vou
how vou can learn about over B0 makes'models, engines, fight principles
and technigues. From Ultralight Puldlications. SO0

784 Fabulous Fi

Full-color catalogs describe the complete line of heat-circulating fire-
aces from Heatilator Ine, The catalogs also contain information about
replice secessories including G kity, sold Drass-trimmed glass doors

and & complete line of chimney components. 5ie

785 The Devil Can Make You Do It!

Brochure covers spackling methods for repairing cracks aned holes in
walls and ceilings, Features Onetime. anew lightweight formokstion $hat
needs only one application and requires no sanding, From Bed Devil,
Free

796 See Things Precisely

12-page catalog from Precision Orptical includes vwver 20 models of mag:

tifiers. For many uses reading, sewing, crafts . . - these magnifiers

E‘m helpful 10 jewelers, craftsmen, smukers and do-it-yourselfers,
neg

797 The Is Mot the Limit . . .

It's omly the beginning when yvou fiv an nltrahﬂlt aircraft. Eipper Aircraft
shows vou how in an information package that jncludes color phatos,
comparisons, specifications and accessories, 34,00

798 Fascingting Fastening Tool

Brachure from Arrow Fastener describes and {llustrates the many time-
wwving, do-it-voursell applications of the Arrow Staple Gun. Includes
hetplul bu-to home hints, 40

795 Making Time

Elockit's new B4-page, fnll-color catalog has clock movements and acces-
sories, kits, plans and woodworking tools. Many new and vnusval items
2 help vou caplure time. Free

800 Your Do-It-Yoursalf Home

Curtis Homes wants to help vou own the howse you never thought yon'd
have. Curtis does hesvy construction, vou complete the fnishing. 48-
page, full-color brochure explains the “work-investment”. Financing
prostrams available. Free

801 Tools, Tools and More Tools

all 196 pages of the U.5. General Supply catalog are flled with over
6,000 name brand tools and handymon supplies. Discounted prices 1oo!
4100 {refundable on first order.)

Sunny Shtustion

Lowd & Rurmham introcduees their new “Cresnhinie and Soladion Buay-
ers Guide & Planner™. Filled with ideas and photos teo |'|.!!1Il choose the
sunrom best suited to vour needs. Make your home more functional,
efficient and boautiful, 52,00

803 Wonderful Wood Finishes

12-page, 4-color beoklet from Waten- Dennis shows how Lo create profies-
siomal finishes the first tine with all types of wood. Watco Danish Oil
seals, primes, fmshes, hardens, protects, beantifies and penetrates .

in one application. Free

804 Discount Cetalog

100-pages . . . from air compressors (o winches . with log splitters and
parts to build your own. Trailer parts, gas engines, genenators, chiin
saws and scoessories. From Northern Hydraulics. Free

805 All Oil is Not Created Equal

Are vou rnning today's car on vesterday s oil? Castrol's G-page, full-color
brochure is a helpiul guide to understanding motor vil. Explains oi] addi-
tives, viscosity and mmore. Free

805 Handy Homeownear

& must for every homeowner! FOPULAR MECHAXNICS Home Care
Guide is a fact-filled, concise and authoritative guide L‘Ll\'crisg CVETY
commaon home repair. This plastic coated 24-page spiral-bound guide
will help yon siave hundreds of dollars, $5.45

807 Car Care . . . At Your Fl ps

IFyon deive & car, vou peed POPULAR MECHANICS' Master Keys to
Car Care. This information-packed series of illustrated brochures con-
tairs step-byv-step instructions W help you maintain vour car and keep it
loking like new. Convenient-size e this valuable guide the handiest
tesal in vour car care kit. $5.43
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% ‘tBuy A
BIG TILLER...

Ifynur garden is an acre or less,

hire somebody to plow it once a year . .. and buy a Mantis-20 .

for yourself, Manlis tills and weeds a practinal 6" to 8" wide,

turns on a dime and weighs only 20 pounds! Simply turning

a 300-pound tiller in a backyard garden is a challenge.

Maost big tillers were designed to just till {but many now

offer clumsy “add-on” attachments as an attempt 1o justify -

their high cost). The Mantis was designed from the ﬂ*

beginning 1o precisely match a small, powerful engine

to a variety of usefuw attachments for P wta smat:

}ﬂﬁf}?fggwlagﬂfﬂﬂf: — r - S S S S
o5 illers cost an arm and a legq. Mantis Manufacturing Co.

The Mantis-20 iz a tough, durable, pre- 1458 County Line Rd., Dapt. 360

cision insqumenl. Lyt I; costs a fraction I Huntingdan Valley, PA 19006

O Host machines are parially covered || Fiesse zend me more formason on the

PM
PHOTO
HINTS

One-frame developing

for 80 days to a year. Mantis has a W S TH B iRy
Lifatime Warranty on the tines, a Lifetime MName

Replacement agreement on the engine.

Best of all, you get a 3-Week In- Your Address

Garden Trial (it you don't like it we'll buy I City

it back for evary penny you paidl).

WINTER'S
CALL

When the ;r1uw= of '..-..lnrer
starm swirline 5 »
wiheels for ] o
cial kind of CJLH:P.HI-.ﬂer
ultralight flying, Since snow-
mobilers often ride through the
wind faster than ultralighters,

W Krow you can bundle up for
an invigorating day of winter

flight. If your MX has the op-
you'll find
can really fly comfortably

you fly over the whitened

Faor the locatk
dealer and P
package [55), contact ¢

e
265310 Yner Hoad, Temeoula, CA 92390
[?14] 67e-3228 Telex 499-056%

<Sippar aircraft inc.

rorid 5 Largest Manulad turer of Liltrabight Alrcrati

Need just one picture in & hurry? Make
the exposure and don’t advance the
film. Take the camera inlo a darkroom
and snip out the frame, with the first
cut close to take-up spool and the sec-
ond cut near film cassette. Process the
frame in a small glass jar of chemical,
Cut a new tongue on film for continued
use of roll. —Lowis Hochman

Bottle tip

= 4

Keep track of chemicais by dating the
bottles with a felt-tip, water-resistant
marker pen.— Robert Hertzberg

Shoot over crowds

Hold camera by its tripod or monopod
legs with camera lens at largest aper-
ture number for rmaximum depth of
field, Use the fastest shutter speed
possible and let the camera’s self-tmer
take the shot — Wayne Fugato
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HINTS
FROM

READERS

Chopping block

This handy chopping block is a 7¥e-in.-
dia. X 20-in. section of a tree trunk. It is
firmly nailed with spikes driven up-
ward from its bottom Lo a foot-square
piece of ¥-in. plywoeod, The wooden
handlegrip is from a shop junk box, and
the bail is hefty aluminum clothesline
wire, Wire ends are looped around 1%
in. Mo. 12 roundhead wood screws
installed about 2 in. from the 1op
The chopping block is useful in the
shop. garage or culdoors for sharpen-
ing stakes, siraightening metal rods
and other jobs requiring a firm base
that won't harm edged tools,
—Walter E Burton

Plywood cutting aid

To prevent pinching the saw blade
when cutting plywood. use a three-
way clamp attached to a length of ver-
tical 2X 2 or 2X 4. This makes an easily
adjustable platform for holding a corner
of the plywood.—Farry C. Yob
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MUST LIQUIDATE

PUBLIC NOTICE!
Bankruptcy snd ﬂmm_l:l!jr

AT BELOW DEALER COST!
4000 Watt, Gas Operated, Emergency

POWGI' GEIIEI'HII]I‘

MH’T let a storm rob YOUR home of vital

W are suthat chid bgaidators ol n
wenlirieh Thil Musi be guckly sold
B gaonticn priced dus 1o @ sy
ol ressona. suEh @i

Dverproduction. Lasl year s rebsl
als cancelintions. Bankiupt
oy Dut of saasan. Plant chos

Iaﬁml&: recession. Finmncial dil

W ol WP O & OO ity wiElh af
pllurp mymn o res Ihal et be
dated fgr imeaedinte cash, call us
TollFraa: 1-800-328 0809 Only
prodisets in parhict operating oo

electric power! With this 4000 watt : ditiom, will ba considensd
generator, you ALWAYS have a

reliable standby source of 115V Single phase.
and 230V plug-in power!

® § hp. 4-cycle gasoline engine!

® U5, made! U.5. quality!
@ 1 year warranty!

Oheer 360 smrvice
centars in tha U.§

storms can

occur anrl.l'me load you can pui on the
of year. Be pre- “".,_‘“m;g';.hi
pared ALWAYS! axcend the 4000 watt max. fmit )

A storm could knock -nul;our elactrical power for hours, or for daysl
Food could apoil in your ra rigerator. A motor in your furnace could -mr
running in winter and leave your family shivering in the cold. A well
could stop pumping water needed for cooking or bathroom facilit

Tha losses could cost you up to hundreds of dollars . . . or maybe won
much mersl And think of all the discomfort and inconveniancel

But, you never have to worry when you have this excellent guality port.
able gonerator. ft's U.S. madel And it provides you with 3 conveniant
plug-in autlets for 115V and 230V service . . - 156 amps at each outiet,

FOR WINTER STOR MEK

Mo frenreups Or buret ve-

Tav [l'pll when you kavk
this generEie on hand

Use the generator to run your lights,
ot Ot Thirea. (Rsavarvbies the [OUT THEY GO AT ONLY:]

Just put oil m the crankcase. pour

gas in the tank, and start the enging. ct‘"nllare at over

& sump pump, wall pump or power

ey | 000 00
pliances. » refrigerator. freezer, ata,

Of coursa, you can't run sveryth

weatt bimit.} But you CAN run enough

things to keap vital functions opara-

ting as you naad them.

@ d-cycle, single cylindar angine.

® Producss B hﬂ at 3600 rpm.

@ Recoil start. Manual ﬂlﬂllaa o

® 4-qt. gas tank. Uses about

par br. at full load. (Runs longer Pushbutton electric start
with less load.) model avallable at $588
® Chrome plated piston and alumi-  Prics subject 10 changs sfuer 60 deye

num alloy cylinder help dissipata  OMer vold anginal 48 sEw
hrat 10[ '————un-n—_——--————
TUnRInG. {C.OM.B. Co. / Lauidarors  De :4“.1 196
@ Sire 17%"W x 14808 Z8ih Ave N. 7 Minnoopohs, Minn. S&3d4
25"L x 18*"H. Ehip s the S000 wait Ganarator(s). |:|nmmmm1

iShwi mig’t e M, 1186 Marual Start st $484 sach.
ox. 140 [l Mo 1108 Pushbutton Electric St st $5B aach,

e 1 il poy |Alowr 4-5
ol nt IO Y et S

L'lil-rdrlnh-urmm ordar s

— e

[P p———— rdar , En. O D
ey .:“-vrmﬂ:n by phons, Iw:;:rm. red® C1VERA [ Am E-E:D Chub
Toll-Free: 1-300-325—06#! PLEASE PRINT CLEARLY

It busy signal. o i o smswwer, ool

! Toll-Free: 1-800-328-5727
‘tonre. In Minnssous, cai: 1-B00-742-5685

I'Nl.nu

e

unmv 1tk carreny do nol rormally delies
muﬂ-mmnmnlﬂ.’mmp SEr -
nesresl Mo friend or truck tsminal o ship o,
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NEW
“NOW

Versatile table saw rip fence

A new saw guide has
been introduced by
Rockwell Internation-
al. 400 North Lexing-
ton Ave. Pitsburgh,
Pa 15208. Called the
Unifence ($350). it's
deskmed to  handle
large panels easily. It
locks accurately to Ve
in. for true cuts with
less chance of pinch-
ing. The fence is
equipped with a sieel
tablz frame and legs.
It attaches quickly to
10-in. Rockwell saws
or it can be adapted Lo
fit other makes

Oak-handle faucet

The warmth of oak and the beauty of
brass come ogetherin this kitchen fau-
cet ($47) by U.S, Brass. Fixtures for the
tub. shower and bathroom sink are also
available. The choice of finishes in-
cludes polished bress. antique brass
and chrome. For details, contact U.S.
Brass, Box 37, Plano, Tex. 75074

Choke chain saw bite

The Racine Glove Co, now offers pro-
tection from accidental injury from a
chain saw—Woodcutter's chain saw
chaps. The chaps, wom over work
pants, are made of tough, lightweight
Dupont Cordura nylon and Kevlar wo-
ven cloth and felt. They're available in
three lengths (regular length: $78.95).
For details. contact the Racine Glove
Co.. Box 276. Rio. Wis. 53960.

The precision and reliability of solid-
state electronics has been built into the

Sears Craftsman electronic router
{3150). After selecting material hard-
ness and cutter diameter, the router
monitors feed rate and malntains the
proper bit speed, Electronic feedback
senses speed reductions due to loading
then adds power. It's available at Sears
stores and through its tool catalog.
Contact Sears, Roebuck and Co., Sears
Tower, Chicago, [l 80684.

56

M PPG Industries’ clear. energy-
| efficient glass is called Sun-
gate 100. A double-glazed
window of Sungate 100
claims heat retention and
price comparable to triple-
glazing. withour the additional
A weight and expense of an
extra glass pane. For further
information. you should con-
tact Jean Wright, PPG Indus-
 ries, 1 FPG Place, Piusburgh,
| Pa. 15272

Unit ends clutter
on night stand

General Electric’s Wake-Up-
Call {$89.85) combines a clock
radic and a telephone. The
phone features one-touch re-
dial of busy numbers and a
lighted keypad. The radio has
automatic muting when the
phone is in use. Comact Gen- |
eral Electric. Audio Products
Dept.. Electronics Park, Syra-
cuse. NY, 13221, |
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| NEWSCIENCE = '

A Popular Mechanics Special Section

A FOUNDATION FUNDS CONTROVERSY

Harry Frank Guggenheim left behind |

T

Han‘}r Frank Guggenheim was a
philanthropic gadfly, given to
supporting unpopular causes and
promoting unfashionable ideas. In
the 1930s, for example, he backed the
experiments of rocket pioneer Robert
Goddard after the US. government
had shown no interest. A nephew of
Simon Guggenheim, whose Guggen-
heim Foundation had provided mil-
lions of dollars to the arts and sci-
ences, Harry created a foundation of
his own—usually referred to as the
“other” Guggenheim Foundation.
He directed it to support the scientific
study of human nature, an area in
which research has often proved to be
al considerable variance with conven-
tional wisdom.

Recently, we dropped in at a day-
long seminar held by the “other™
foundation, and were pleased to learn
that it is carrying on in the opinionat-
ed, even combative tradition of its
founder.

One scientist who has received support 1s Napoleon
Chagnon, professor of anthropology at Northwestern
University. Chagnon has spent many years studying the
Yanomamd Indians, who live deep in the Amazon jungle,
along the border between Brazil and Venezuela.

One of the Yanomamd's favorite activities, he discov-
ered, is fighting. In fact, the most common cause of death
among adult male Yanomamg is violence. According to
mainstream anthropological theory, the bellicose Indians
should have been fighting over scarce “strategic material
resources”—especially protein. But through hunting and
gardening, the Yanomamd manage to provide themselves
with an abundance of protein by working only a few hours
a day. Why then do they fight s0 much? According 10
Chagnon, the Yanomamd explain that they fight over
women. The wars between villages, he says, usually start
with an insult to a woman, which is avenged by her near
kin, triggering a chain reaction of revenge and counter-
revenge that can continue for decades.

By interpreting a cultural phenomenon—war—in
terms of a biological vanable—kinship—Chagnon placed
himself within the camp of the sociobiologists, who are
anathema to mainstream social scientists. Many critics
fear the political implications of sociobiology: Conserva-
tives could use this deterministic theory to argue that rad-
ical social reforms run counter to a genetically determined
and unchangeable human nature.

But it is more than a sociobiological orientation that

Thusirstion by Machsel Wine
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. a fortune that supports unusual research.

l ket

has earned the Harry Frank Guggen-
heim Foundation its maverick repu-
tation. Last year, roughly a tenth of
its grants went to researchers in the
new field of “cognitive ethology”™—
animal awareness. In one study, Rob-
ert and Dorothy Seyfarth of Rocke-
feller University found that vervet
monkeys in East Africa have three
distinct calls to warn one another
about three different kinds of preda-
tors—leopards, eagles and snakes.
When a monkey sounds the “leop-
ard™ warning, for example, the others
jump into trees and head for the tips
of the thinnest branches. At the
sound of an “eagle” warning, they
cling instead to the trunk of the tree,
where they are protected by the low,

dense foliage.

onald Griffin, president of the

foundation and author of the
controversial book The Question of
Animal Awareness, admits that the
monkeys may not be conscious of what is being communi-
cated; they may simply have learned to respond in a par-
ticular way to a particular call. Nevertheless, Griffin in-
sists that if scientists are going to use animal behavior as a
moadel for human behavior—as many do—it is unscientif-
it of them to assume that self~awareness is a uniquely hu-
man trait.

Funded projects are sometimes located closer to home.
D. Eugene Redmond of Yale University has discovered
that a drug known as clonidine completely suppresses the
symptoms of opiate withdrawal in longtime drug addicts.
Unlike methadone, which replaces one kind of addiction
with another, clonidine does not appear to be habit-form-
ing. It allows addicts to go cold wurkey without suffering.
Redmond believes that at least some of the violent behav-
ior of heroin users is attributable to their highly agitated
state during partial withdrawal. At the very least, he says,
clonidine can reduce the danger to society posed by such
behavior.

Harnr Frank Guggenheim, who died in 1971, would
probably have enjoyed the current reputation of his
foundation as a backer of scientific long shots. After all,
Robert Goddard’s rocket tests portended the space age.
Perhaps the research now being funded by Guggenheim's
legacy will carry us as far in the next 50 years as God-
dard’s work took us during the last.

—Gerald Jonas |
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| Germany, have found a way 1o extract

| idues they extract with known, dated

Twe-legged worm lizards now live ini three |

areay of Mexico (thaded), bur scientisis

believe a single population split when

Strange. nearly blind, nine-inch
“worms" with forelegs are found in three
separate places in North Amernica. Plate
tectonics theory may explain how they
got there.

The two-legged anmimal is aciually a
reptile (genus Bipes), says herpetologist
Theodore Papenfuss of the Museum of
Vertebrate Zoology in Berkeley, Califor-
nia. "Worm lizards use their feet 1o dig
burrows and live underground, surfacing
only in floods. They eat beetle larvae, ter-
mites and other small insecis they find
near tree roots.” There are only three spe-
ciet—one found on the remote Baja pen-
insula, the other two in differemt parts of |
| Mexico, 300 miles to the southeast.

How did these close relatives get so far
apart? They certainly didn't raft across
the water, says evolutionary ecologist
Benjamin Dial of Texas A&M. "The
worm lizards crawl very awkwardly,

Earth's crust moved 135 million years ago.

Morcover, prolonged eaposure to salt wa-
ter would kill them." Other scientists
have proposed tha! Bipes migrated from
Baja around the Gulf of California. But
no trail of fossils has ever been found.

Plate tectonics theory—which holds
thal Earth's erust 8 made up of sections
that shift independ=ntly of one another—
provides the most Bkely explanation: The
three populations began as one and were
split by plate movement. Papenfuss’s evi-
dence comes from a hiochemical tech-
nigue that reveals when species diverged
from a commaon ancestor.

“Fifteen million years ago, there was a
single population of Bipes in southern
Mexico,” he says, “Then part of Baja
broke off and moved north toward Cali-
fornia, and the Sierra Madre del Sur rose
on the mainland, yvielding three popula-
tions—one on Baja, one behind the moun-
tains and the third near Acapuleo.” =

DINOSAUR EMBRYO
WARM-BLOODED?

Paleontologists have unearthed a fossil-
ized dinosawr still in its egg—only the
second ever found. Yet the scientists are
elated less by its rarity than by the evi-
dence it offers that dinosaurs were warm-
blooded.

Adthough all modern reptiles are cold-

POPULAR MECHANICS - JANUARY 1984

ANCIENT MAN HAD

GOURMET TASTES

Whitefish in mustard sauce sounds like
npuvelle cuisime. Actually, iU's ancienne
cuisine. In fact, neolithic.

Archeologists Rolf Rottlinder and H.
Schlichtherle, of the University of Tii-
bingen's Institute for Prehistory, in West

traces of baked-in food—fat residues—
from the tiny pores found in almost all
pottery except fine porcelain, no matter
how prehistoric.

When combined with water, the food's
fatty-acid composition can be chemically
analyzed to find out what was once
cooked in the pot. Our previous knowl-
edge of Stone Age delicacies came only
from the charred but recognizable rem-
nants of grains, bones or seeds that arc
unearthed at digs.

Since fats deteriorate over time, Rott-
linder and Schlichtherle compare the res-

samples of other ancient fats. To put to-
gether their reference list, they analyzed
the fat content of seeds, grains and bones
uncovered in prehistoric garbage dumps.
The age of these pet‘riﬁed leftovers was
then determined from artifacts found in
the same layer.

Recently, the two researchers found
traces of fish fat and mustard-seed oil in
neolithic shards uncovered on the shores
of Lake Geneva. Astonishingly, whitefish
in mustard sauce is a popular Swiss deli-
cacy, even loday.

Rottlander and Schlichtherle have used
their analytical tool for five years, but
American pottery experts have yet to do

¥, some say, because they lack
the funds 1o buy lab time. ]

IF THE EARTH'S surface were
completely smoothed out, both
sbove and below the water, the
ocean would cover the entire globe

to & depth of 12,000 feet.
=Submitted by Christina Rama
Beacon, NY

blooded, some pakontologists speculate

| that perhaps dinosaurs were not;: Warm-

blooded birds, for instance, are thought to
have evolved directly from dinosaurs.
The structure of the 75-million-year-old
embryo's skeleton, which turned up in a
“dinosaur graveyard” in western Mon-
tana, looks decidedly warm-blooded.
“Warm-blooded animals generally
have more channek in which blood runs
through the bones,” notes paleontologist

Jack Horper, of the Museum of the Rock-
ies in Bozeman, Montana. Horner is
studying the embryo using a medical im-
aging process that yields cross-sectional
pictures. “This embryo,” he says, “has a
densely packed system of these canals,
suggesting that a lot of blood ran
through, and that it grew very fasi—too
fast for a cold-blooded organism.” |
Homer guesses the dinosaur would have
reached seven or eight feet in length. = ‘

Map by Graphic Cham snd Map Cou; insct by Puoncia 1 Wynne
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PERFUME POPULAR
WITH MOTHS, TOO

Men often give their loved ones per-
fume. So does the Oriental fruit moth.

The male of this species, a pest to farm-
ers but a gentleman in other respects, pro-
duces a scent that is almost identical 1o a
mix of jasmine and cinnamon, according
1o Japanese and American researchers,

Reporting at a recent American Chem-
ical Society conference, they described an
intricate olfactory duet: A female moth
attracts a male by producing a phero-
mone, 8 chemical attractant. With most
moths, that's where the chemical court-
ship ends. But the male fruit moth re-
sponds by releasing a shower of fragrant

compounds from its hair pencils, feathery |

appendages on its 1ail end. Wing
beats waft the perfume toward

touch and the match is

THE NOSE KNOWS

One of the most effective devices for
monitoring pollution may be as plain as
the nose on your face. So say scientists
from the University of Utrecht, in the
Metherlands.

Two psychologists have recruited sev-
eral hundred residents of that industrial
city 1o pop their heads out of their win-
dows every Tuesday evening and take a
deep whiff. If they smell anything, they're
to classify it—from innocuous to ex-
tremely annoying.

The air will be simultaneously moni-
tored by more accepted sampling devices,
The human and aptomated results will
then be compared. The scientists hope 1o
establish a mationwide network of noses
that would help track polluters. =

MALE EMPEROR MOTHS can
smell a female seven miles away—
and each female carries less than a
millionth of a gram of attractant,

the female. The two maoths |

IS ACID RAIN A MYTH?

Acid rain is not harming our forests,
insist two soil scientists. Though rain at
the Hubbard Brook watershed in Mew
Hampshire has been as acidic as vinegar
at times, these experts say that the soil,
plants and bedrock in the area could neu-
tralize 21,000 times more acid than that
found in local annual rainfall.

Normal rain is always acidig, say
Charles Frink and Edward Krug, of the
Connecticut Agricullural Experiment
Station in New Haven, with a pH of
about 5.6, The pH scale runs from O,
which is acidic, 1o 14, with the midpoint,
7, being neutral, And the soil in forests is
made more acidic by the normal weather-
ing of bedrock—which leaches out neu-
tralizing bases such as calcium, potassium
and sodium—and the decay of plams,
which creates acids.

As a result, the runoff from healthy

forest soil is always acidic, Krug and |
Frink argue in Science They point to & |

Morwegian study of two snowpacks, one
with a pH of 4.3, another neutralized to
7.0. As the snow melted, there was no dif-
ference in the acidity of the runoffs,

Moreover, forest floor in the Adirondacks
where trees have never been cut or burned
has a pH of about 4. But Adirondack soil
where trees were felfled 20 to 50 years ago
has a less acidic pH of about 5.

"Scientists have known about soil acid-
iy since 1900," says Frink. “"We just
completed an experiment in which we
sprayed artificial rain on tobacco plants
twice 8 week for five weeks, A pH of two
[hydrochloric acid] puts holes in the
leaves. But pHs of two and a half or high-
er had no observable effect.”

In fact, despite constant acid rain, the
researchers note, the amount of standing
timber in New England’s forests in-
creased by 70 percent between 1932 and
1576. L

STURGEON ARE large and long-
lived. One weighed over 3,000
pounds, And, at 82, the oldest ever
caught was far younger than the es-
timated maximum age of 120,

AMERICA ENTERS STURGEON WAR

The Russians think they have a lock on
the world caviar markei, but researchers
al the University of Califorria. Davis, are
taking the first steps to ensure that cock-
tail-party goers will never lose their hors
docuvres 1o cold-war bickening between
the superpowers.

Improving on established 1echniques,
they are putting together a sophisticated
hatchery that will bolster American pop-
vlations of sturgeon, the ancient, endan-
gered fish whose lustrous eggs can com-
mand hundreds of dollars a pound.

In the USSR, the native population of
sturgeon is augmented by halcheries on
the Caspian Sea. To propagate sturgeon
artificially, the Russians inject female fish
wilth hormones known as gonadotro-
phins, which stimulate egg production.
The hormones, as well as the roe, are ob-

tained from sturgeon killed in commer-
cial fisheries, says George Monaco, who
directs the California project.

Monaco's staff cannot rely on killed
fish, however. “We have a limited supply
of sturgeon, and we're interested in keep-
ing them all alive,” he says. They get the
gonadotrophing they need from carp.
They have also tried using a synthetic
hormone. “Initial tests have been very
promising,” he adds.

To obtain roe withowt killing fish, an
incision is made in the abdomen of & preg-
nant female. “"We spoon out the roe and
sew it up,” says Monaco. The fry, fed a
special diet, grow twice as fast as the Rus-
sian fish, Once released, the hatchery fish
have a survival rate of 7 1o 12 percent,
compared with 0.1 percent for those borm
in the wild. =

Sturgeon have persisied almost unchanged for 200 million years. But the rasiy eggs
of this fish have made it a prized commodity. It has disappeared from most rivers.

Top iflustration by Meryl Metsker; bottom illustrstion by Dolons B Sasioliquids/Chanticless Fros, Inc.
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DID THE MOON
HAVE MOONLETS?

Once upon a time, the Earth's moon
had dozens of moons. Butl one by one,
each fell from orbit, crashing into the lu-
nar surface, smashing itself into dust and
carving another lunar sea.

Each of the moon’s moons was at least
60 miles across, several times bigger than
the moons of Mars, says Keith Runcorn
of the Institute of Lunar and Planetary

Sciences atl the University of Newcastle

upon Tyne in England. And their tumbles
occurred between 4.2 and 3.8 billion years
Bg0.

Runcorn theorizes that the moonlets
fell because their orbits around the
moon’s equator were unstable. Each im-
pact blew awesome amounts of rock from
the surface, unbalancing the spinning
moon. As the moon wobbled, trying Lo re-
gain the equilibrium of its spin, its lopsid-
ed crust shifted slowly over its then-liquid
core. Eventually, the newly scooped-out
basin settled at one of the poles.

The theory fils the evidence: Magne-

OCEAN DIP STYMIES SCIENTISTS

There's a valley 300 feet deep in the
surface of the Indian Ocean. You could
sa1l across it and never notice it, because
the dip descends and rises again gradually
overits 1,200-mile width. This watery de-
pression was discovered only after scien-
nists noticed a slight bulge in the orbit of a
satellite passing overhead, suggesting that
there is a reduction in the Earth's gravity

below.

Although in constant gravity water al-
ways seeks the lowest level, the [ndian
Ocean’s gravitational lapse keeps the val-
ley from leveling off. In fact, since the
amount of pull between objects depends
on their mass, gravity at sea is slightly
stronger above undersea mountains and
slightly weaker over depressions.

“We think there’s a lack of mass in the
Earth’s crust somewhere below the Indi-

James Whitcomb, whose study of the sea-
surface walley with University of Colora-
do colieague Steven lhnen was published
in a recent issue of Geophysical Research
Letterc

But wouldn't reduced gravity produce
a hump rather than a dimple? Not at all,
says Whitcomb. “Water right over the
low-gravity area is pulled away by the
higher gravity areas around it. The oppo-
site happens with saafloor mountains; the
ocean bulges as water is drawn in.”

Whitcomb and Thnen theorize that the
circulation of deep molten rock toward
the center of the Earth could be pulling
the Earth's crust down with it, reducing
the undersea mass, Or perhaps the north-
ward movement of India’s tectonic plate
over the past 10 million years has left de-
pressions in the rock, like the wake of a

an Ocean's depression,” says geophysicist | ship plowing through the ocean. =
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A local gravity deficit beneath the veafloor iv causing o 300-feor dip in the Indian
Ocean. The deep-Earth dynamics responsible for it are, 5o far, poorly understood.
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tism in moon rocks retrieved by Apollo
astronauls implies that the moon's poles
did shift by 90 degrees several times, bil-
lions of years ago—just the distance a ba-
sin would have had to move to get from
equator to pole.

Runcorn further points out that the lu-
nar basins are scattered across Lhe moon
in bands, suggesting that they could once
have been lined up beneath the equatori-
ally orbiting moonlets. *If the basins had
been carved out by falling meteorites or

asteroids,” he says, “they would be pep- |

pered at random.”™ ||
!

VAST STORMS

RAGE UNDERSEA

The bottom of the sca has always been
considered essentially unchanging by
oceanographers—dark, cold and stag-
nant- That view is wrong, according 1o re-
cent research: Wast undersea “storms™
rake the seafloor for months al & lime,
scrubbing the bottom and clouding the
water with mud.

The implications are more than a scien-
tific curiosity. The deep-sea bottom has
been proposed as a dumping ground for
radicactive waste. “Based on whal we've
seen, you can't assume anything will stay
where you put it,"” says Georges Weather-
ly, of the High Energy Benthic Boundary
Layer Experiment, an attempl to study
the benthic, or bottom, ocean currents in
detail.

Weatherly and his colleagues have
placed sensors on the seafloor east of Bos-
ton, three miles underwater. Anchored 30
fect off the bottom, these three-legged de-
vices are laden with thermomelers, cam-
cras and meters that monitor the diree-
tion and flow rate of the waler,

Bottom currents have been clocked at
up to one mile per hour. That may seem
slow, but powerful forces are required 1o
move the huge volumes of water involved.
What are the forees? They seem to be in-
fluenced by surface currents, but the an-
swer is still elusive. L]

THE COAST OF Antarctica's
Eastern Adelie Land is the windi-
est spot on Earth., Average wind
speed is 48 knots—all year long.

AN EXPLOSION OF nitroglyc-
£rin creates a shock wave that trav-
els outward st a rate of about
17,000 miles per hour,

Tlissrrasion by Lan Wisrpole
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SMART SEAT SEEKS THE SKY

A new computer-controlled ejection seat will improve the pilot’s chances of escaping a crash.

he ernippled jet fighter is losing control. The pilot fights to keep it
in the air, but it’s a losing battle. Finally, the plane is only 50 feet
above the ground. The decision is inevitable: eject. A lever is pulled.
Explosives blow the pilot's seat free of the plane. But the erratic air-
craft has spun upside down. The pilot has ejected himself, at high
velocity, directly toward the ground.

Until now, such a scenario would mean almost certain death. Ten
percent of all ejections are fatal, and by far the most common reason
is that pilots have had to ditch their planes 100 close to Earth; current
escape mechanisms require at least 200-foot clearance.

To solve the problem, the U.5. Navy has developed a new system—
called the Maximum Performance Ejection System (MPES)}—that
will automatically point and propel an ejecting flier upward, no mat- §
ter what the orientation of the plane, Tests done from ground-based
ejection towers and in the air prove it works. A prototype of the
deviee managed to reverse itself after falling only 43 feet. When the
plane is flying on its side, there is even more leeway, A pilot can
theoretically eject just as a wing tip touches the ground and still be
able to survive.

The heart of the system 15 a microwave-antenna array. It senses the
difference in heat coming from the relatively warm Earth and the
cooler sky. (Spots of heat from the plane or the sun are not recorded;
the MPES microprocessor ignores pulses and concentrates on back-
ground heat.) As soon as the MPES determines which way is
up, it fires a rocket underneath the seat in the appropriate
direction. The rocket flips the seat and pilot upright, allow-
ing a parachute to open safely.

Simply getting the seat upright is not the only prob-
lem, however. Because it can whip 180 degrees in
only 1.3 seconds, it must also blast free fast enough
to prevent the pilot from being swatted by the y
plane's tail as it races by at up to 700 miles an hour.
The force on the pilot can add up to |8 times that of gravity,
shooting his weight temporarily to a ton and a hall. The head
alone can weigh hundreds of pounds. To keep the pilot from
being pulverized, MPES has siraps that reel in automatically
and nearly instantaneously, anchoring shoulders, hips and legs
firmly to the seat. Airbags support the neck, head and lower
back.

Finally, if the seat should end up in the water, a life raft
inflates. S0 does a flotation vest that can keep an unconscious
victim's head above water. And the parachute self-detach-
es, eliminating the danger of wind dragging the seat.
Currmt ejection-seat lechnology is already very good,

says John Tyburski, project manager for the MPES,
but it should always be looked at for improvement. “It's
not that aireraft—even ones that are about to crash—
fly upside down very often,” he says. “But when an
emergency happens, all bets are off. We're trying
to save the guy who finds himself in the worst-
case situation. We can afford to lose planes
once in awhile, but it's a real tragedy when

you lose the pilots. Our job is to protect ' ?"
these guys and get them safely back down 2
to Earth again.” -

Tlhustration by Phil Franke




A Popular Mechanics Special Section

NEW KEYBOARD CUTS TYPING PAIN |

Typing strains arm and wrist muscles,
Sorcing them to bend unnaturally (topl, But
a kepboard that has been split and angled
appears fo refieve the discamfort (bottom),

Typing hurts. Every full-time typist
knows that after & couple of hours, an
ache climbs from the small of your back
to your shoulders, then travels down your

| elbows toward your wrists.

Based on studies of typisis’ muscle ac-

© tions, a research team has proposed a so-

lution: Split the keyboard 1o spare the tor-

| tured typist.

The standard 1ypewriter, say scientists
at the Technical School in Darmstadt,
West Germany, turns the 1ypist into a
contortionist: To sapport the fingers, the
shoulders must be lifted, the elbows
splayed outward and the wrists twisted
sideways almaost to their limit.

Instead, the researchers, writing in Ap-

. plied Ergonomics, propose dividing the

keyboard up the middle from the bottom
and pivoting each half outward by 10 de-
grees, They say that the keyboard should |
also be tilted toward the typist by 60 de-
grees, This, however, would make it diffi-
cult for the novice, who must look at the
keys in order to find the right one. Even a |
10- or 20-degree til would help, accord- |
ing to the designers. And the oulermost
keys could be placed between the two
keyboard halves, tc be hit with the thumb
rather than the livtle finger.

Have any manufaciurers looked into
thiz idea? *l don" know of any in the |
United States who have tested i," says
Richard Hirsch of [BM. “We've experi-
mented with & number of keyboards, but |
none seems significantly betier than the
standard design.” L]

Are your clothes comfortable? You're
not sure? Relan, Mow the frontiers of sci-
ence can answer the question for you.

A team of chemists and rextile engi-
neers, led by Norman Hollies, at the Uni-
versity of Maryland has developed a test
that measures the absarbency of cloth, a
major component of comfort. Firse, fabric
is treated with a sal that rakes on 3 range
of hues from blue to pink as it gets welter.
Then the fabric is held over a picce of wel
chamois, which is heated. As it traps the
evaporaling moisture from the chamois,
the salt changes color, The amount of

TEST TELLS CLOTHING COMFORT

moisiure absorbed can be gauged by
matching the color of the salt with a stan-
dard calor chart.

But does anyon: need to be told his
clothes are comfortable? Actually, the
test was created for fiber and fabric man-
ufacturers, who, untl now, have had 1o
wegve the matenak and wait around for
subjective comfort reports from wearers.
Hollies"s 1est is cheaper and faster,

So far, there hove been no surprises:
The test has shown that polyester's sur-
face gets wenter, does so faster, and is
therefore less comfortable than cotton, = |

THE FIRST TYPEWRITER was
patented well over two cemfuries
ago. In 1872, Thomas Edison In-
vented an electric model—which
later became the ticker-tape printer,

LEAF-CUTTING BEES use plant
material to bulld brood cells, Some
interweave leaves Inside fence-
posts; others wall up the hollows of

abandoned snail shells. |

PARK INSTALLS
SOLAR TOILET

It looks a little like a UFQ, 12,800 feet
up in Colorado’s Rocky Mountain Na-
tional Park. But it's actually a solar-
powered toilel, designed and built by the
park’s engineers.

At high altitudes, there's not enough
soil to dig a trench and there's no water,
either. So the engineers decided to accu-
mulate wastes in a perforated basket that
separates liquids from solids. Adr, heatad
by @ solar panel and blown by a solar-
powered fan, is wafted across each sub-
stance. This evaporates the liquid and de-
hydrates the solids. “We get about a
thousand pounds of solids down to about
one hundred pounds,” says engineering
technician Joe Arnold, "and then we
pack it out and burn ir.”

Twao solar amenilies are now in place at
the park and working well, say mainte-
nance personnel. Mushed with pride. =

INSECT CHEMIST
MAKES PLASTIC

Myriad insects secrete chemicals, but
only a few of the 20,000 species of bees
synthesize plastic bags that protect an off-
spring's food supply,

Colletes thoracicus females dig burrows
one to two feet deep in tempting suburban
lawns in the eastern United States. The
tunnels have up 1o 10 side branches that
terminate in brood cells. Each female
lines her cells with polyester secreted by
an abdominal gland, brushing the shiny.
transparent liquid omto the walls with her
fMat, fringed 1ongue.

“The bee then fills each cell half-full
with nectar and pollen, lays an ogg and
fastens it to the cell's roof,” explains Su-
zanne Batra, of the USDA's Belisville
Agricultural Rescarch Center. “The poly-
ester protects the food for a year, when
the new bees emerge.” = |
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SPACE-BASED
COMPUTERS WILL
FIX THEMSELVES

When a computer in space staris 10
transmit gibberish, NASA can't send re-
pairmen aloft to fix it. But by 1990, that
probably won't matter. Sick sofiware may
be able to heal itself

Despite relentless preflight resting,
compulers on salellites or space probes
can fail, and hazards such as cosmic rays
and micrometeorites can damage vital
circuits. To protect the craft, designers
build in duplicates of almost everything:
computers, cameras, radios. But the extra
equipment adds weight and consumes

precious energy, since most of the redun- |

dant systems stay turned on throughout
the mission in order to collect as much
data as possible.

Now, engineers at the Jet Propulsion
Laboratory in Pasadena, California, led
by Dwight Geer, are developing circuits
called “building blocks"™ that will be able
to monitor a spacecraft’s systems, correct
errors and even replace malfunctioning
parts,

For example, a building block that
“knows" the degree of light and dark a
camera can detect will review pictures
from the camera. If the block detects a
picture slement, or pixel, that is impossi-
bly bright or dim, it will correct the infor-
malion before sending it back to Earth for
interpretation.

Or, if & microprocessor is consistently
recording impossible data, a building
block will instruct the system to review
the last few steps. If the block finds a
faulty chip, it will shut it down and in-
struct another chip to take over. This
could prevenl, among other calamities, a
disastrous change of course.

For most decisions, building blocks
will act independently of the ground
crew. This could prove essential on mis-
sions to the outer planets. Some of these
projects will take years. Full-time moni-
toring by scientists would be costly and
time-consuming; from that distance, ra-

dio signals indicating trouble would take |

hours 10 reach Earth. L

FROM A SPACESHIP going near-
ly the speed of light, stars would
seem shifted from thelr positions
and appear to be coming from ahead.
Just as vertical raindrops look slant-
ed to n moving bicyclist, the percep-
tion of light rays depends on the ob-
server's speed and direction.

=

To help a doctor perform an operation in space, a TV camera and screen would be set |

above the patient. Vitai medical data could then be relayed to and from Earth,

ORBITING EMERGENCY ROOM

Future space stations may house as
many as 20 people at a time. Although
gravity-lree, these orbiting habitats won't
be free from accidents. Nor will they be |
immune to disease. 30 NASA, always
thinking nhead, is currently designing a
space infirmary that will be able to handle |
anything from a sprained wrist to acute |
appendicitis.

"We are trying to imagine what will be
needed, keeping in mind that Earth may
be physically out of reach for several
weeks," says flight surgeon Joseph De-
gioanni of the Johnson Space Center’s
Medical Scicnces Space Station Working
Group. It could take as long as 21 days
round trip. he explains, before a shuttle
was able 10 rescue a sick person and bring
him back to Earth.

What NASA has in mind is a compact,
but compleie, health care center that
would include a surgical suite, a small

two-bed clinic to provide nonemergency
medical care and an adjoining exercise
and recreation room. Along with stan-
dard medical equipment, the facility
would house a computer programmed to
serve as a medical encyclopedia for the at-
tending physician.

Many surgical procedures and medical
ecquipment routinely used on Earth will
have to be modified for use in space. De-
gicanni reports that the Russians—by
conducting tests with animals under sim-
ulated weightless conditions—have found
that space surgery is extremely difficult.
For example, after an incision s made,
body Muids tend 1o flow every which way.
And becapse the nir doesn't settle, con-
taminants circulate constantly, and it's
therefore difficult to kesp a sterile envi-
ronment. NASA is confident, however,
that it can solve these problems in the rea-
sonably near future. L

LY. WITHOUT GRAVITY

A weightless astronaut floats through
the shuttle—and crashes headfirst into an
open cabinel door, badly ripping his
scalp. He neads an intravenous solution in
a hurry. But I.V.'s need gravity to drip. Is
the astronaut out of luck?

Nal on future shuttles, thanks to a de-
vice developed by Umpqua Research of |
Myrtle Creek, Oregon. The company has
already produced a system to purify fuel-

| cell water for cooking and drinking in |

space. To get an LY. solution to flow I

¢ from a pouch. down a tube and inlo an

Tiusiration cowriesy of SASA dohmos Space Cemer, sdapind by Walken Graphio

pstronaut’s arm, Umpqua’s scientists
have invented an apparatus, similar 1o a
blood pressure cuff, that forces fluid from
the pouch. A valve controls the Mow.
There is an additional problem: LV. so-
lutions are mostly water, and with shuttle
loads priced at 3440 per pound, they're
too heavy to carry into orbit. So Umpqua
s now perfecting lightweight LY. concen- |
trates—as well as an improved purifica-
tion system to make recycled water suit-
able for injection. NASA's tests should
begin later this year. s
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BOILING BACTERIA:
BIG BUSINESS

Two and a half tons per square inch isa
lot of pressure. And 500 degrees Fahren-
heit is enough to broil beef. But these
daunting conditions are just a summer
day 1o a recently discovered bacterium.

Writing in Narure, scientists from Ore-
gon State and Johns Hopkins universities
report successfully culturing bacteria re-
covered from deep-sea thermal vents,
These rents in the ocean floor spew an ac-
rid chemical brew and support many
unigue—and hardy—organisms.

Their work has a lot of industrial
chemists excited. The tough microbes
could have dozens of applications, partic-
ularly in bioengineering. Genes confer-
ring temperature tolerance may be spliced
into £ ecoli, the workhorse of the field.
Many important chemical processes run
best at high remperatures. Morcover, the
bacteria themselves may become a new
breed of workhorse, accepling genes for
valuahle products. Finally, by studying
just how life can exist in such extreme
conditions, researchers may learn how 1o
make organic substances more rugged. =

HORNY DILEMMA

Most male antelope use their heavy,
twisted horns in head-butting jousts. In
some species, females have horns, too—
usually a simple set of spikes—whaose
purpose is less clear. Craig Packer, a Uni-
versily of Minnesota ecologist, reports in
Science that they may use these to fend
off predators. Many experts disagree,
claiming that females rarely spike an at-
tacker. But Packer says a correlatnon be-
tween an antelope's size and the presence
of horns supports his theory. Small spe-
cies, whose females never have horns,
evade predators by running away. In
most big species, which tend to stand and
fight, females do have horns. =

DESIGNER LOBSTER

A red-and-blue striped lobster sounds
like a bad dream after a large seafood din-
ner. But in fact, color-coded lobsters are

being used to trace the migrations of their |

normal brown relatives.

The striped lobsiers, along with salid
blue and splotched varieties, have been
bred from rare blue and red ones that oe-
casionally occur in nature. John Hughes,
director of the Massachusetts Lobster
Hatchery and Research Station, reports
that the colors make ideal “1ags™ because
they are maintained as shells are shed and
regrown cach year.

Since 1981, Hughes and assistants have
been seeding local lobsier populations
with the hybrids. A long-term study will
indicate population changes. =

EXPLODING PATIENT

Emergency room physicians have to |

deal with a lot of problems. Bul it is rare
that a patient explodes

Just such a thing happened recently at
the Maval Regional Medical Center in
Charleston, South Carolina,

A woman being treated for heart dis-
case collapsed in the throes of a heart at-
tack. Captain Charlss Babka, in a letier to
the New England Journal of Medicine, re-
ports that they quickly tried to restart her
heart, not noticing that she was wearing a
Transderm Nitro patch—a skin-applied
device that disperses nitroglycerin, a

| treatment for chest pain. A jolt of eleg-

tricity was sent through her chest. With a
flash, a small bang and a puff of yellow
smoke, the skin patch exploded,
Subsequent tests showed thar eleciric-
ity had sparked to the aluminum patch
cover, detonating the material within.

| The patient was unharmed. "

VITAMINS IN BEER

Beer in Australia may soon be vitamin-

enriched. Researchers at the University of |

Queensland report that chronic vitamin |

deficiencies in alcoholics could be offset of '

brewers were to add vitamin B, to their
products. While yeast used for brewing is

rich in B, it is lost in processing. A lot of |

drinkers stand to benefit: The averape |

person in the Northern Territory con-
sumes 60 gallons of beer yearly, "

LIGHTING HAZARD

Fluorescent lighting has long been as-
sociated with headaches and eye strain
because it produces & rapid Ricker. But
little scientific evidence supported the no-

| tion. Until now, the Nicker rate was con-
sidered far too fast to affect the eyve or
brain, which can’t sense more than 30
flashes per second.

DBy measuring signals in nerves leading
from a cat’s eye to its brain, researchers at
the Liniversity of Essen in West Germany
say they've detected a response 1o Nuores-
cent light Mickering at 100 cycles per sec-
ond. Their findings are reporied in the
Archives of Pharmacology. ]

HYPNOTIZED MIND
MAKES MISTAKES

Hypnosis is used routinely by both law-
yers and law enforcers to jog the memoaory
of witnesses. Bur new research indicares
that it may hurt more than it helps, Jane
Dywan and Kenneth Bowers, psycholo-
pists at the University of Waterloo in On-
tario, say Lhat hypnotized test subjects

| made far more mistakes than controls did
when asked to recall 60 drawings of com-
mon abjects. Those most sensitive to hyp-
nosis made the most mistakes. The re-
searchers suggest that the hypnotized
mind actually manufactures memories
that are nothing more than vivid figments
of the imagination. =

' MAN VERSUS MOLE

Moles continue to outwit British gov-

i ernment efforts 1o keep them from dam-
aging crops. According o New Scienviss,
Ministry of Agriculture researchers have
gone so far as 1o try gluing poison onto
earthworms, one of the mole's favorite
foods. They even tried Super Glue, but
the moles weren't taken in. When eating a
worm, a male naturally draws it through

| ity paws, removing any dirt or, in this
| ‘case, pomun =

Tllestratices by Meryl Menler
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HARD-TO-FIND SCIENCE BUYS NOW ON SALE!

Amencas Largest Mail-Order Market Place ol Unusual and Fascinating Values of Science. Weather,
Watches. Electronics, Magnels, Telescopes and More. For Hobbyists

Stop throwing away your money on short-life batteries!
Now, charge your NiCad batteries and save $25-$50 this yearl

Save up to hundreds of dollars with our & year re-
charpeable NeCad batieries and KiCad battery charger.
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Heallh.
and Educalors
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Ideal for mminlng stamps, coins, gems, elc.
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o= center locus whesl of precise one-hand

P eperation. Lises 2 A8 hatieres (not incl )

' ©31,201 Reg 518 95 SALE §7.95

et 8 Addl 32 50 tor postage and handing

Own your own push-button phnll‘nrunl-'rﬁ 7.
Save $1.50 or more each monthl

A quality pheone featuring push-button diaing
(Tar rotary or bouch tone]. awto repeat dial of
your lasl call, hald bufion bor off-line conver-
safion and an & 1 tlnre free cord fo fit your
modusar jack. White, Tt 1000

™

It's easy to monitor your own blood pressure
in your own home...and prolong your life.
Now you can take accurate and
refabie readings of your blood
pressune in the privacy of your
oW e Monitar your read-
imgs an an I Basis 1o “weaid
anfg any rﬁﬁamng Kegp an
accurabe record 1o save for latar.
| o by Show b0 your doctor Huﬁ
tatxs an your blood pressuse wil
s professignal home blood
pressure kil Evprything is
complete. Comes complete
with sphygmomangreter with
rigue (ering cult, @ stetho-
seoge, record page, msiruction
boakdel and vinyl storage case
v G33.831 SALE 518.95
=" Ao 52 50 for postage and hanglng

Amazing 8x20” Spy Scope, fits In the paim of
your hand! Brings the wnr!ld B times closer.

Perfect for hunters. badwalchears, racing and sports fans. Yo'l
NiEver Miss oul on that rane bird-5ghtng .. the big play. .or the
phioto finish sgam. 1t measures 3 mene 3 a3 TV waighs only
2 punces. Procigan instrumend has fully coled oplics with
fingertip controd, géves bright, sharp images and e fully sealed
T resist dust and maistare, Neck strap and case mchudad
G1568 Aoy $2995 SALE $19.95
Ada 52 50 107 DosTEge Snd handling

£33,028 Reg. 5595 SALE 56.97
Agd §2 50 hor postage and handing
AReplace the headphones on your Walkman
with thesa tiny, pnrr&hlu , stereo Mini-Speakers.
ht, Meas-
Ures o N“MET“_ when
cioted . Steren SpEEkers plu)
| Inby haadphane jack, 24 oo
= e * serves i5 FW) antenng,
ﬁ 33,065 Fag £14 95 SALE $11.95
Add $2 50 for postage and handlng
Elpi-nrn the stars with our 3 inch /6 Telescope
The pertect lelascops for the
beginner i kaok with awe a1 tha
wast craters of e moon, ihe
mnlian) planets and wonder of
Halley's Camet. Truly & precision
instrument, its flinaly erattad
parabolic merrof, made to W
waye atturacy and lactory cal-
fiFmarted), insurng mpumrm&ﬁm
for clear, sharp viewing. Com.
phele with an equeatonal fork
mount for full iy sccess, buil-
in firdler sights and a 14" fnction
roller eyepiecs maunt which ac-

o 3 ull line of AKE ;
Ir\:lwdedls.maﬂ metal Y® tnpod; pur 1henm AKE
|I high quakty eyepiece that intures sharp viewing
| a1 30% magnificaton. 15 lang, 4%2" dia

| G11,308 Reg 5160 96 SALE 5140.95
] Add 87 9% kv postage and handing

Count- dm digital timer used everywhere
exac! time is important, in home and office.

4 digit desplay can be programmed up 10
99 minutes, 39 seconds Alarm sounds
e Tt & up. Stands on tabde, attaches
{0 mietal suriace with magnetc back, chips
1o cliphoand. Batery ol 2% 4"
G33,596 Hag $70 95 SALE$14.95
Adcl $2 50 for postage and handing

ant thermometar with 12" dial

igh and low daily temparalunas.
This big thermometer has large. bold
v mumerals 3 read fhe minimom ang
wal, MAximum emperaturg of the day and (s
#all constructec of high quality steel and
o[- gluminum. |deal for checking atmospheric
ey yanations #d heal loss/gan

G72 467 Feg 310 95SALE $14.95
Add §2 500 postage andﬂmtjl‘lm

Easy-to-read,
rlnﬂmhnth

Mow you can get rid ol pesty batg, rodents,
mice, cockroaches and insects with our
battery powered Ullra Sonic Pest Repeller.
1 Delvers an increditsa
—— —_—= 127 dB of complex
= | gound peessure Bo Ad
2500 2. 1t of radents
Bats. cockroaches and
rrany fying and Craw
ling insects hat are
gengitive o witrasonec
waves and move on
when thay are continually bornbarded by pressurs. Can be
putin unwired storengoms, panties, Cellars, ciosets, garages,
silchin cahingls, campers, recrealinnal vahichis and boats.
LUises one 9 battery (nat inciuded), AL adapler included to wse
if &n glectncal oulle? 15 neartry. Qrder your Vermenex, give it a
fry and forget about rogents, roaches_ i larever
G33,610 Aag 53055 SALE $£29.95
Add §2 50 for postage g manating

Flashlinl'u Poinler—an [svaluabile
aid to lecturers and lpuilmrl i ‘2

s sharply-tocused, high intensiy = I
erwnlhnqhthhnelmtm be seen
iip o 3 im 3 Bghted area. even on a
TV screen—and up 10 75" in &
darkroom, %7 500

333,081 SALE §12.95
Agd 82 50 tar posiage and handiing

Lift wp to 200 Ts. Fun to use ground docks
and bridges A 'must for a boat. it halps
natrieve mely obecls that fall overboard
Wou'I1 b armaed ab whiat you pull =p. WL
s, matures Joiicia " Made with a
A Foty Wiy Chiende coating bo resst cor.
o500 and chipping

671,135 Aeg 376 55 SALE $19.95
At 52 S04 POSIapEe ard handirg

ﬂﬁ Go ﬂshlnn with this Mighty Magnel.

SEND FOR YOUR FREE
EDMUND SCIENTIFIC
CATALOG TODAY!

Thiousands of exciusive, Unigue snd ex-
cifing values. Sormething educasonal,
tascinasng and useld for every hobbyist
gadpetesr, student and educator

Use VISA, MasterCard, Diners Club, Amer. Exp,

or Carte Blanche. Call anylima, 24 hours 3 day.
1-800-257-6173

in MJ: 1-B00-232-8677
Mot orders shipped wilhin 48 hours,

" EDMUND SCIENTIFIC CO., Dept A2}
il E. Gloucesier Pike, Barringion, hiJ 08007
Mathod of Payment

No Risk Guarantee! If you are notl complately satisfied with your purchase, refurn the merchandise in s

original package

and we will chearfully refund your maney in lull. We back our products! We give ouf own

Quaranias, as W" as the manufactures's for one full year afjer your purchasa

Edmund Scientific Co.

ﬁ 101 East Gloucester Pike, Dept. A223, Barrington, NJ 08007 L &Y——————"—— % ——— |

I
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bearing crank & 4-amp. 12v | Il
aternator. SPEED

TROLLED to 35 M.P.H.

R

MOTORCYLE o

MUST I'.IQUIDAT

1983 ALL-TERRAIN VEHICLE
at far below dealer cost!

Tough, powerful & responsive for the
veteran...yet easy for the novice rider!

These ALL-TERRAIN 3-wheelers are really HEAYY-DUTY, RUGGED and
POWERFUL. You can plow through mud or snow and over figlds and
bz 7k country with ease, Fermer's and ranchers use them for inspect-
iny fences and irrigation, rounding up livestock and dozens of other
chores. They're great for running around construction sites, Ihu
::llfr:.' ride them HUNTING, to a secluded FISHING spot or

r .

Thlsll"“spwnmdhrabulH P. 319 cc BRIGGS & STRATTON

le nﬂu combined with an automatic torque converter drive to
del responsive performance. Standard features include:
THI.IHI! G mﬂLLHI THHI.'ITTLE HAND or FOOT OPERATED
BRAKES, REINFORCED FRAME, ENGINE BASH PLATE, SPROCKET
GUARD, TRAILER HITCH and 21" x 12* x 8" ATV TIRES.

Built in the U.5.A. by one of the country's largest manufacturers ol
all-terrain vehicles, and backed by over 2 years of testing, this new
3-wheeler possesses a quality that sets it apart from the field. And,
you can get it at !a unulmnmnuﬂw the foreign competition can't
even get close ol Because of 3 -

FACTURER'S OVERPRODUCTION, we COmpare at over

were able to buy a limited quantity of ¥1250.00

th I ATW rrifi
s, In order 1o move thers ot VBRIV,

savings. In prder io move them out

fast, we are pricing them wp ta
$450.00 below any comparable
model! COMPARE THE FEATURES and
PRICE. . you'll quickly realize what an
outstanding buy they are. The supply is
limited so be sure and call or mail your
order right away!

T B B - T S . — — —

-
CREDIT CARD CUSTOMERS  LIQUIDATION BUREAL Em."lm

|muaﬁm

1 — CARGO RACK[s) i
(I ARCZOMA CALL §62.250-0998 COLLECT) | it oy et rdgit cherpes
DEALERS. DISTRIBUTORS, LARGE QUANTITY

ri T

MR S

on engine and

90 DAYS on
fork & frame

« Fusl capacity-1.25
ﬂll.'I'IHI-III-II---Wt

» Blma-5TL x 38W%H
(4w
hﬂlhu-l!rl‘r‘

Emmm wheel, fander
Deluxe

UGHT 549[0
sz 550

Dept. BEQ-1

.

mpon delbyry.
| e RO TN 1 s 0% 09

|IQUIDATION oo
I mmg_—q_
BUREAU, INC. || &
A gThorihied Begpuiciibnr Of g Prodocds l M: £.0 MmﬁT{ﬁr &

IE02 M. 25th AVE. PHOENIE, AT BS017

HINTS
FROM
READERS

Holding chisels
TR

A safe way to use a cold chisel, star drill
or other hammered tool is to hold itin a
locking plier. This keeps your hand out
of the path of the descending hammer.
However, the plier jaws creae un-
wanted grooves in the tool To prevent

this from occurring, sandwich shest
metal or scrap aluminum siding be-
tween the jaws and the tool shank.

— Waltor £ Burton

Bundling cords

L
DOUBLE CORD

To bundle rope or cord for storage, fold
the cord in half. Coil the doubled cord
beginning with the free ends. Wrap the
loop end around the bundle one or
more times and thread it through the
upper end. Now you can hang the
cord —C.B. Eller
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This One Low-Cost Power Tool—

SAWS 1o desived Width...

Mlluls ﬂllIIlIPIﬂMII...

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

mwmmwmrwmmmmmmm

From the Day It Amives... the Planer will make and save you
manay. With shortagos nn-d inflation driving lumber prices sky-
high, this versatile power tool guickly pays for itsel! by easily con-
verting low cost rough lumber into high valua finished stock. In
just one pass turn out your own quarler-round, door and window
1tup‘ vosing, longue-and-groove . .. all lar patterns. Other
ators are making cases for gra ther clocks, furniture,
re frames, bee hives, bed slals, surveying stakes . . . all kinds
nl millwork.
Built For Pros. .. Priced For Home Crafismen. .. it is englneered
and built 1o industrial standards, but factory-direct selling keeps
the price low. Handles tough cak and walnut as easily as pine, and

=0 simple to operate even beginners with no experience can
uge it

Does The Foley-Belsaw Fay? YOU BET!
READ WHAT OWNERS SAY:
A Good Investment ®# Roberi Sawyer, Roseburg, Oregon: **f
believe that the Foley-Belsaw ix the best investment | ever
made. I've been o planer man for years and am now retired,
The Foley-Beisaw hay earned me 360,000 extra income in the
past eleven years.”’
Pays For ltself: @ R.5. Clark, Springfield, Ohio: *'f fouwght a
batch af walnut in the rough, and after planing it on the
Foley-Belsaw I figired up the money I saved, It was enough
to pay for two-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 our of scrap
boards. It is a very well built machine and [ confess it is more
r}:nn; really expected for the price. It does everything you say
i will”
« . And Foley-Belsaw Is The Choice Of Professionals:

“f recommend Folev-Belsaw Planer-Molder-Saw as
the most useful shop rool any craftsman could own,
We use one every day in the Wartbenc& model shop,
and couldn't get along withour it
JAY HEDDEN — Editor WORKBENCH Magazine

e——

You Take Nﬂ HlSKI The Planer/Molder/
Saw [s Backed by Our Exclusive 100%
Guaraniee of Saiisfacrion:

* "Try the Foley-Belsaw in your shop for a full 30-
Dayr and put 11 10 work for you Give It a thorough
test and make |t prove that it can do everything we
sa it will  use It just as much as you want, Then if
wou are not completely satafed, jus! wend it back
and we'll return every penny you sent. And YOU are

the sole judge! There are no guestions askad
there are no fine print "use’ charges Owr flat
guarantee is that YOU must be 100% satisfied or
you get wu: mnnq.- tm:h

Tigrm Enlra T
(e
i u e e orme

Just Mail Coupon ...

NO OBLIGATION and
NO SALESMAN Calls!

ACT NOW!

BOOKLET!
Ger FREE
Dook with
tacr and
full detgils —
RUSH COUPON TODAY!

FOLEY- HELSA'I'II' ca.
90388 FIELD BLDG.
KANSAS CITY, MO, B4111

Coupon
Brings
Full Details!

FO LEY-BE.SAW c{}
50388 Fl

mﬂSﬂSGﬂ‘l’ Hﬂ 4111
[] ‘I!'El. piﬂut rend me the FREE Bookiet

that gives me complete facry abowl your
Planer-Molder-Saw amd full details on how [
can quallfy for o 30-Day Free Teial right in my
owwn shap, | understand there is Mo Obliga-
tiow and thal No Salevman will call.

eIy STATE zp
L T [ N L. K ©




1984

THE DREADED YEAR

Has the arrival of 1984 brought any surprises?
We asked some powerful men for their views.

hen George Orwell's novel 1984 was published in 1948 it stirred generations of controversy.

Was it prophetic? The book spoke of a Big Brother watching us on two-way television and
keeping tabs on our lives on computers. [t was written before the microprocessor entered American
living rooms the way it has today. Surveillance in 1948 wasn't the science it is today. Has Big
Brother come to be? Here are the thoughts of some of America’s scientific and corporate leaders.

George Orwell proved
right in everything ex-
cept the title. His descrip-
tion of how Stalin re-
stored and extended the
8 deadly grip of the Czars
came o pass well in advance of 1984, but
Orwell was completely right in his pre-
diction that the changes Stalin intro-
duced would become permanent. Expan-
sion of this system 1o the changeable
scene in China and infiltration to the Per-
sian Gulf and Africa indicates that the
system is intended for the world as a
whole. However, resistance to 1984 s not
yet dead in the free world Less than a
year ago, the President of the United
States announced research leading to
true defense—an alternative to horrors. of
nuclear war. Indeed. the year 1984 may
prove that Orwell's book is an inspired
vision, but not a prophecy,
—Edward Teller
Physicist

Orwell's chilling vision
alerted us to the dehu-
:’ manizing potential of
technology. But technol-
oy s neutral, Technolo-
gies such as those that
allow us 1o see our planst from space and
b herear this wiales sing also despen our
understanding and appreciation of the
human experience, Orwell's 1984 was a
plausible extrapolation of what he saw
around him at the time. It wwrned out dif-
ferently, which Is evidence that, despite
all our follies and our tragic mistakes,
common sense tends to prevail over the
course of history.
—=Joseph G. Gavin Jr,
President, Grumman Corp.

The reality of 1984 (llu-
strates a point [ made at
the start of 2081- A
Hopeiu! View Of The
Humen Furure—most
. prophets tend to over
estimate the effects of social and political
change, and 1o underestimate the effects
of technological change. The peaple of
the 1BB0s had the same goals and
responses we do..and the 20808 will
be no different.. We resist Orwellian
dictatorships.

—Gerard K. O'Nelil
Princeton University Futurist

| can’t help but wonder
what we would teall
Orwel. if he appeared
and as<ad how the world
has changed since his
death in 1950, We might
begin by handing him Popular Mechanics.
As he turned from page to page, |
think that Orwell the humanist would be
delighted by the ingenuity displayed
here, And [ think Orwell the sccalist
woubd be instructed by the fact that most
of PM's readers could afford most of the
products reviewed and advertised here,
But polivical life in some pans of the
world casts a sweeping shadow. [n
dozens of countries, Big Brother is more
than an emblem and daily life s dreary
hardship. Seeing all this Orwell might
begin a2 new book: 2018 How that
book might recancile these contending
lorces would make for another fascinating
reading.
—Colby Chandler
Chairman, Kodak Corp.

Big Brother's got all our
numbers. By means of
those numbers an plastic
and in the computer, all
sorts of Brothers can, and

: often do, know more
about everyone than one's family and
best friends. Your credit rating, driving
record, travels, income, health, insur
ance, mortgage—you name it, it's in
somebody's computer somewhere, Ine
stead of reducing us to numbers, num-
bers in the computer have made us each
and everyone 3 readily, near totally doc-
umentable individual. By George, how
awful right Orwell was,

—Malcolm S. Forbes

Publisher

When Orwell wrote 1984
he rased an alarm about
some very long-term hu-
man problems—tyranny,
invasion of privacy, de-
ceit and war. He warned
that these maladies might find a new and
more potent expression through ad-
vanced technology. Mo doubt Orwell's
warmning helped alert us to these negative
possibilities, But the same factors that
have encouraged the development of ad-
vanced iechnology have also helped pro-
BT us against the negative extreme
Orwell predicted. In order 1o fourish,
technology requires an atmosphere of
free ingquiry emnterprise and uninhibited
exchange of ideas—the antithesis of the
1984 world Orwell feared. Those in the
business of innovation have a crucial
stake in freedom and privacy.

—John F. Akers
Chairman, IBM
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THE BEST OF

BOAT WORLDS

The 1984
Miami International
Boat Show

The 1984 Miami International Boat Show is
the largest showcase for both powerboats
and sailboats, as well as marine accessories.
This is your opportunity to find the boat
you've been dreaming about, whether it's
your first, or your tourth. Set your course for the

Miami Beach Convention Center—February 24-29, 1984.

To preview the show, pick up the February issue of
Motor Boaling & Sailing Magazine,
containing the official show directory,
on sale January 29th. .. It's the best
of boat worlds.

WATER WELLDRILLKIT

MNow you can
drill & water well
or 3 fred-Howing

spring in your

backyard. Have
all the pure,
fresh water you
wanl FREE!

Easy to operate
as your

power lawn
mawer,

CALL TOLL FREE

1-800-821-7700
Ask For Extunsion 249

i

I Opslikn, Alsbams JE802
Pleose mall pour free informotion kit with
'Hj.drn—ﬂril.‘pﬁﬂ!.

: PHINT NABME

| A00RESS

T STATE o
1 ©1384 Deephock Mag Ca

BE A

You'll EARN MORE, LIVE BETTER
Than Ever Before in Your Life

Youa Il engoy your werk ws 6 Locksmith
Istcumsd f 55 asn Tascimating ihoe A
bbby = il Tighly pand Besides! You'll
Ev e orgeeyong Uhe Tascohaldbiy Seedh.
t::r.‘.uﬂu year, i gusl Lishes orf had

ne Yol 3| he the man in demand in

=1 hawe already
master heyed my (um evergrowing ekl offering big pay
Eins Lodge and | b big profits as your own bosa,

::'..I:I'p:::':'::";l' mare could you ask !

ipewsmite comrye | Traim at Hame - Earw Edre 7555 Might dway!
i pracliesily Al 1hin nnh_t yuury F.hﬁT_ 1
paid for of wge, education, mise physical hasbi-
Aduhingo Ors_ e, | caps, Job engoyement and carmdngs begin
Adush. Lol AT ONCE us you eanily Jearn

quickly,
b CASH I o sl kinds af lockansith
ok, Al keys, locks, parts, picks, speci
loods mmd equipment Coime 'Iilllh the
course Wl mo exirs charge. Licensed
'\ = euperis guide you b vacceas.
Iiimstraded Bost, Sampln I.luu!'qnl‘ttt

Locksmithing  [nstimute
KEY MACHINE | corning, enjoying Hle more h-urwhrrr
Ipcky, ek, | Ypu, can, boo, © brings eiciing
'““‘,;“'m‘r‘: facts from the approved by 8.J

i Seare Depanmen of Education Appraved
fior Veterama Tramning.

' 'é "‘ LOCKSMITHING IMSTITUTE
Dwv, Technical Home Stedy Schoals
«—= | Depl110-014 Littie Falis, N J. 07424

Lm!ﬂdlﬁ INETITUTE, Dept. 1pdn

Diw, Technicel Homs Study Schosly

Little Fully, New jersay 07424 Evi. 1980

Ploass send FREE illustraled bookiel, *'Your Oppor-

l.un-lliu Ir| I.u:hmhhlu." plus samphe  fesson

ﬂlr i Ehedim i3 no obligalion amd mo
sman 'lI|1||| call
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Now you can

travel in
your own
floating L ! i
machine.
BY ROBERT Q. RILEY
el
sl
2 PLYWOOD RIB LOUVERED ENGINE STEEL TUSE
’ I ACCESS BOOR MaDE  ENGINE MOUINT
What youngster wouldn't love to 9 A e, ENGE NG
have his own personal flying JOYSTICK BOLTED . DEFLECTORS™, EWERFDHmeﬂIH

machine—ewven if flying is only 10 in.
off the ground?

FPM's Pegasus is just such a vehicle.
It's an 87-in.-dia. floating machine
that's powered by a lawnmower en-
gine. The Pegasus is designed to be
used in open fields, unused parking lots
and even large back yards. It cames
over 200 pounds and clears chstacles
up to 10 in. high.

Pegasus is not a serious ransporta-
tion wehicle. It's a have-fun-on-week-
ends machine that's easy and inexper-
sive o build, and thrifty with fuel. The
craft will run nearly thres hours on a
gallon of regular gasoline. You can
build Pegasus yourself for about $150
worth of plywood and paint, plus an
engine from a retired lawnmower and a
mail-order prop (abouwt $25). PM's
plans show you how to do it, and
include drawings and a photo-illustrat-
aed booklet.

Riding the Pegasus s the closest
thing to flying without actually flying. It
hovers just a few inches above the
ground, supported by a cushion of air.
The air escapes continuously around
the edges between the bottom of the
flaxible skirt and the ground. That's
where the engine comes m. The 3¥-hp
lawnmower engine, fitted with a 2-ft.-
dia. prop, blows air under the craft just
as fast as it escapes around the edges—
that's what keeps the Pegasus float-
ing.

The two-bladed wooden prop is
located in the rear, centered in the
frame and directly below the lawn-
mower engine. It's connected 1o the
crankshaft. The back and front entries
leading to the prop are covered with
screen. The Pegasus will lift a heavy

¥y

IN PLACE TO SERVE
AS HANDHOLD T~

14" PLYWAOOD

I W?OD VENEER

CROSS MEMBER |, \ 162 PINE
2x7 CORNER ! .
BLOCKS / b2 PINE \ 12" PLYWOOD
12" PLYSROOD 1™ PLYWOOD FORMER
FORMER HALF-CIRCLE
BOTH SIDEY

covered with Y-in. plywood; the half-circe
sides are covered with 4-In. veneer, whidh
can be bought a5 doorsikin material,

HOW TO ORDER PLANS
For complete plans, induding six 17 x 22- 1014, Radio City Station, New
in. drawings and a 32-page illusicated 10101. Allow three to four

booklet, send your check or money order < third-class mail: add $1.50 if
for $0.05 to: PM Air-Cushion Pegasus, Bax  faster, firsi-class mail delivery.
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Ioad with very little power becausa the
air underneath doesn’t have to be high-
ly pressurized. Instead, the craft gets
its lifting capacity from the disc area,
which is 41.28 sq. ft.

Mounting the engine

The engine is mounted to steel
framawork inside the engine pod be-
hind the seat. [t's started with a pull
rope which is exposed by lifting the lou-
vered access door on top of the engine
pod. The lawnmower engine should
run smoothly when it's mountad in
Pegasus. The prop acts as an extra fly-
wheel which smooths out vibrations so
you can hardly feel the engine run-
ning.

If no one is aboard, the idling engine
blows enough air to lift the nose off the
ground. To board Pegasus, step over
the front and onto the walkway on
either side of the raised cowl. This 3-
fr.-wide center section, which makes up
the cowl, the seat and the walkway on
aither side, is the only part of Pegasus
that will support your weight. This
whole center section is covered with V-
in. plywood; the rest of the surface is
covared with lightweight ‘4-in. wood
veneer,

Controlling Pegasus

The dash, located just ahead of the
seat, holds the throttle and a kill switch.
The throttle is made from a universal
control cable {about $4 from your local
autp parts store) that's routed under-
neath the deck. The kill switch is a sim-
ple ON/OFF switch that grounds out
the ignition and stops the engine.

Pulling the throttle out increases
power. At about half throttle, Pegasus
lifts to the height of the skirt (10 in.)
and bobs a few times. Increasing the
power lifts the craft higher. At full
throttle, it's hovering with the bottom
of the skirt ¥ in. above the ground.

The stationary joy stick protruding
above the dash serves as a handhold to
help control the lean and tilt. To control
Pegasus, just lean in the direction you
want 1o go.

It's built in four weekends
Building Pegasus is about a four-
weekend job. The center framework
that carries the cockpit and engine is
built of Yerin. plywood formers, then
covered on top with Y-in. plywood. The
next step is to fit the engine and prop
assembly. Then you install the Ya-in.
plywood cockpit and cowl. The half-cir-
cle sides are glued and nailed to this
center structure. The sides are covered
on tap with “e-in. veneer, which is pur-
chased as door-skin material at a local
building supply store. The bottom is
left open to form the air chamber. For
more information, see the plans box on
page 62. ™
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BURNSIDE-OTT AVIATION

Bidg. 106- FAQ, Opa-Locka, FL 33054 (800) 327-5862, In FL (305) 685-5111

Step Up To A Better Job.

- ‘ r ! rna " N N K F ¥ N1 1
prestige and jcb security of an air- ) -
craft maintenance technician. All it Address [ |

takes is training in beautiful Miami | - — = |

from Burnside-Ott, the world's I I

Eosi expderflen%ad aviahc? center. :"hﬂ"rﬂtr = Age I
pproved for Veteran's Trainin am interesied in

Cal. tol free (800) 327-5862, in FL. I s T

{3ﬂ5] 685-5111. ALP Mocharsc Flight Enginges

Send this coupon to Burnside- —— o — S i
Ont, Opa-Locka Airport, Bidg. p

106-FAQ, Opa-Locka, F o
33054 . i

CORNER
CAULKER

FITS TIGHT SPOTS

A SIMPLE DISPOSABLE TIP, MAKES TOUGH CAULKING
JOBS EASY, FITS ALL SIZES OF CAULKING TUBES

EASY TO USE

80° BEND ALLOWS CAULKING
GUN TO BE ANGLED AWAY FROM
OBSTRUCTIONS

BUY DIRECT — ORDER YOURS TODAY

FIELD MANUFACTURING « DEPT.PM » PO BOX 1027 = ALBERT LEA, MN 56007

METHOD OF PAYMENT
OCHECK O MASTERCARD O ViISA
CARD NUMBER 10 PIEGE PAGK @ §9.50 _
EXP.DATE___ SHIPPING AND HANDLING ___$1.2%
MAME MN RES. ADD 6% SALES TAX

ADDRESS TOTAL ENCLOSED

CITY, STATE ZIP CODE

2 PIECE FACK @ 3275




Here's the Iates! how-to for fine wood-

working: Cabinetmaking, Furniture-

building, Built-Ins, \'unmir’:_f. Lami-
n

| nating, Panelling. Joinary, Finighing,
- erﬂim projects, much more!
= 992 pages! = Thousands of
ILLUSTRATIONS!
= Special COLOR SECTION showing fine
hardwood grain patterns actual sizel
* Plans for power lool jigs! Handy
project plansl

-
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One of the finest
training manuals of all time!

Now completely revised
and better than ever!
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To get your 992-page copy of
CABINETMAKING & MILLWORK
MAIL ATTACHED CARD TODAY
" B W g
I e R e ."'




This giant woodworking classic Sfows you how!

You simply 10 bary jusl two more regular selections or altemate
books at Club prices within & year. You can chocss from hun-
dreds of brand new, hard-to-find handyman books offered 1o ithe

Make a drawer for a kitchen cabinet » Veneer a table top « Giue

together a bookcase + Read blueprints « Sharpen a hand saw »
Tum a chair leg on a lathe = Make a scale drawing = Bleach
wood * Install drawers, doors in bulitins * Make a skeleton
frame for a cabinet » Make rabbet joints, dado joints = Select the
best wood for every job « Bore holes at an angle with a drill
press « Apply plastic laminate to a countertop + Order lumber »
Much, much morel

CABINETMAKING [§
AND MILLWORK 1o

NEWLY REVISED SECOND EDITION

If vou're like most do-it-yourselfers, you probably do most of the rou-
tine woodworking jobs around the house yourself and pay o get the
fnnci-:;n v_mrkhdnne. Yet the real saﬁtiust‘ncﬁoq of waglciwﬂf comfs
from those fancy vourscli: making a w mcly
grained t[l'lswc.'n'm}ahs ing an entire room. . constructing a
table with a perfectly mat vencer top. Yes, can do all of these

fancy jobs yourself even without when you've got a copy
quALIN‘.E?IQMAKINGﬁNI}hﬂLL ORK as your guide.
Thousands of show-how plctures guarantee succcss!

This excellent, 992-page volume is a complete education in
fine woodworking. It teaches you exactly how to do every step of
every woodworking job you'll ever want to do. Thousands of ox-
planatory pictures, charts, assembly drawings, finishing illustra-
tions, construction details and more make this book veny easy 1o
use...even for a novice! (Think of the money you can save by
building, repairing, finishing and refinishing all kinds of homce
woodworking projects yourselfl)

Super clear how-to on tools, wood, construction
materials, finishing and much more!

CABINETMAKING AND MILLWORK is such a giant how-to book
that it takes more than 1700 separate index listings just to tell you
where to look for cach step-by-step answer. You get more than 200
pages on how to use hand tools, power saws, shapers, routers, drills,
boring machines, lathes and more, including how to sharpen and
care for tools and make a varicty of jigs for power tools. More than
300 pages of specific construction plans for built-ins, kitchen
cabinets, room dividers, tables, bookcases, furniture of every

description. Includes A-10-7 wood Malshing section!

You get more than 100 pages of step-by-step how-to for all kinds of
fine hardwoods and practical softwoods, plywood, composition,
hardware, plastic laminates, etc. There's much, much more on how
to read blueprints, how to make construction drawings, estimate
costs, purchase materials at big bargains, plus up-to-date information
on metrics. Every detail you need to know is given the complete,
clear-cut treatment in this excellent do-it-yourself book. You'll use it
for years as one of your favorite “handyman tools™

If card is missing write to:
POPULAR SCIENCE BOOK CLUB P.O. Box 2008, Latham, N.Y. 1211

- @ NEWLY REVISED SECOND EDITION

“oim$995

a8 your walcoma to Popular Science Book Club
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PM SOFTWARE
MONITOR

Go FORTH and (maybe) conquer

Computer languages may seem dry or
dull—but when you find one you like,
it's as if a veil of fog lifts from your
eyes. All computer languages are a
way of connecting your own brain's
creativity to a silicon-brained, recalci-
trant, even stupid machine. When a lan-
guage helps your own thoughts come
alive with fast-running, short and even
attractive programs, then it's worth
getting to know that language bettar.

Enter FORTH-72 from MicroMaotion.
We've seen other FORTHS before, but
this is the first implemerntation of it that
has actually made us use it on a daily
basis. FORTH can be as confusing to
learn at first as. with practice, it is easy
to use later on Tha maniial makes the

learning of this lanquage as easy as
possible—not  entirely painless. but
certainly within reach of anyone who
can already program in BASIC.

What is FORTH like? FORTH can best
be descnbed in one word—"wordy."”
In a language such a5 BASIC you pro-
gram by manipulating previously de-
fined command words. A word such as
PRINT does one thing and a word such
as MIDE does sometiing else.

In FORTH., you make up your own
words for just about everything, And
once you have defined what a word
daes, you can use it as part nf the daf-
inftion of a longer word, An entire pro-
gram is just one word, defined by lay-
ers of other words.

Let's program, in FORTH, a very sim-
ple word which we will call FM.

. PM CR . "'Hoaray for Poputar Mechan-
st

The colon starts the definition. PM
defines the name of the word CR
causes the word to first print a line
space. Then comes what the word does
{in this case prints & message). The
semicolon tells FORTH that the word is
over,

Mow we have a word called PM. So
whenever we type PM and hit return.
the computer will pnnt “"Hooray for
Popular Mechanics!"'

Its a fun language with many fea-
turas I yon have an Appla or a CPMW
computer, check out FORTH-?8 {Micro-
Motion is ar West Los Angeles, Calif
90025 (213) B21-4340) —N 5.

Rigging computers
Mext to actually climbing into a time
machine and enlisting aboard one of
Admiral Nelson's tall ships, Broadsides
from Strategic Simulations Inc. is just
about the best way o enter the world
of Napoleonic sea wars. The graphics
are simply beautiful. the play is excel-
lent and the simulation of the type of
bawles fought by those wave-rolling
ragwagons is like nothing else you've
BVEr seern

The main screen. or Sailing Screen,
shows each ship from overhead and in
gilhouette. The caprain can ready his
guns with chainshol roundshot or
grapeshot, aim at an opponent’s sails or
hull. and, meanwhile, maneuver like
crazy to get a positional advantage, As

—a il YHETRE
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Salling screen shows action at sea.

chots land, the silhouettes detail dam-
age

If the two ships touch, the crews can
board and slug it out in true swash-
buckling fashion, Msanwhile, snipers
can fire from the rigging.

Sound effects are great (the Apple’s
can be enhanced with the addition of a
circuit-board called The Mockingboard
from Sweet Micro Systems). Hroad-
sides is for the Apple 1] and Atari BOO at
53995 —N.5

Tin can video

Avalon Hill's latest excursion into sim-
ulation gaming has produced a real
winner in the form of T.A C.. or Tactical
Armor Command (for the Apple and
Atari computers at $40) Two of you
can play or you can play alone.

At the beginning of the game, play-
ers choose from “menus” which list
choices of just about all WWIl-era
tanks, tank destroyers and armored
infantry units. You can even do such
things a5 play the Russians against the
U.5.

Units "spot”’ each other, can hide in
treas, fire smoke, shoot directly or

&8

Two tanks and infartry under attack.

request suppart borrbardment. Move-
ment is handled using a keyboard sys-
tem which makes you feel almost as if

Jlﬂ INTS &valLl Hff 7“4!7““
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:‘ “gnu
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W TRAG
Gl -

ENTER UMIT USeZ ™ UsSal CoRRa

Menu detalls the avallable U.5. gear.
you are driving the military vehicles,

T.A.C. liberates the General Patton in
us all —N. 5,
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Honda Civi

They're not simple, but the
new Civics are practical,
economical and exciting.

BY MICHAEL LAMM
West Coast Editor

suspect you've heard the word: Hon-

da's new CRX minicoupe delivers
687 mpg, according to the EPA. That's
with the smaller of two 1984 Civic
engine sizes—a 1.3-liter transverse
Four. There's also a 1.5-liter upgrade
that gets J6/49 mpg in the CRX coupe,
s0 it's no slouch either.

But on top of that, the CRX 1.5 deliv-
ers amazingly good performance. When
1 drove two diffarent 1.5 coupes recent-
ly. both with five-speed sticks, 0 1o 60
came up in about 10 seconds flat. Top
speed is said to be 100 mph. | didn‘t get
a chance to drive a Civic with the 1.3,
but | hear that the smaller engine—at
60 hp wersus 76 for the 1.5—moves
right along, too.

The question [ had from the outset
was: Is the CRX practical? The answer:
Absolutely! 1 found the two coupes |
drove to be rcomy, great fun, lively,

POPULAR MECHANICS = JANUARY |984

All versions are well instrumented and have
mamy handy little amenities. llke coin trays.

sporty and just thoroughly pleasant and
cooperative,

The third Civic | got my hands on
was a two-door DX hatchback, which
has room for four acults plus about four
bags of groceries.

Honda has revamped and rebodied
its Civic fleet for 1984. Of the four new
Civics, the smallest is that little Olga
Korbut of cardom, the CRX: a two-place
coupe with about 14 cu. fi. of luggage
space—aenough for a couple of family-
sized suitcases. If you're over 6 f. tall,
your head will touch the ceiling. But
otherwise, two average-size adults can
it in comfort.

One of many pleasant surprises

The New
ivic And CRX

inside the CRX is its seats. They're
supremely comfortable—firm, with ex-
cellent lumbar and lateral support, and
yet the seatback wings aren’t obtrusive.
The DX hawchback’s seats, on the other
hand, are just seats.

The CRX cargo deck is fairly shallow
(only 14.5 in. to window level). and
there's no security screen. However,
you do get a lockable storage compart-
ment about the size of two cigar box-
as,

In addition to the CRX coupe, you can
also choose betwean two slightly larger
but still petite Civic wagons—the two-
door | drove, which Honda calls a
hatchback, and a high-roofed four-door
wagon whose silhouette looks some-
thing like the Toyota Tercel wagon.
Finally, there's a new four-door Civic
notchback sedan with 1otally new sheet
maetal.

In all, the four body styles come in
seven series, depending on engine and
standard equipment. The base CRX
and HB hatchback come only with the
1.3 engine and manual transaxle. All
others give you a cholee of a Ave-speed
stick or a three-speed Hondamatic with
torque-converter lockup. The five-

(Flgase tum to page 70
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3" PLL SEND YOU
A CHECK FOR

s4,154.65, T00!

for selling just
one order like
George Singleton's

Here's your chance o break nig tha BIG TIME
n your SPARE TIME. | paid Ge-ur% $4.154 65 tor
just one roo! renewal order wilh Pace Ssamiess
Speay. Il u:mld;uat a5 sasily ba you!

Wrat makes Pace Seamiess Spray so easy lo sell

. « @ng sych a big exira income producer? Il costs a
fortune for schools, hospitals, planls and olher
commarzial bulldinga 1o have ool contractors repair
of re-do thelr roofs, Seamiess Spray saves them a
fortune — by-passing the contraclor. The buildi
OWNEr USes DU Seamless Spray to apply Pace Rool
Renawal Sealam right over the old rool. The cost s
50 low, ihe proven resulls so satislactory for such
well-known lirms as General Motors, American Aegr-
s, Holiday Inns and hundreds more, Ihere i§
wirtually no sales resstance

Pace ships Seamless Spray eguipment on Free
Loan. Your cusiomer pays only lor the Sealant. His
own men apply it. It's as simple as that.

Tt fold-tested sales kit we Turnish ugi-us
all thi kidw-How you feedd 10 gel into this BIG SELL
immediately. There's no walling, no lraining needed,
You don'l waste your ime on small, penny-anta
DLISINBES.

Just mall this coupon, get all tha facts. You're
under no obligation, no one will call on youw. Put
this coupon In the mall today so you'll lose no
time ing blg checks like George Singleton

and hundreds of others]

1 Big l' Renawal I;liﬂ
George Singleton 54,1 54.65

Dick Rogers, Prasident
! PACE PRODUCTS, INC.. Dept. Phe-184 ]
Quaiiy Pigza 11230 & Calisge Bivd.
P.0. Box 10825, 1
Overtand Park, Ks. 66210

Yas., | want big checks too. Pleasa rush meo the
facts mak:ﬂ? ig Money in my spare time wilh
Pace Seamiess Spray, No cost or obligation l
Mo salesman will call

Address

State Zip
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HONDA CIVIC AND CRX

spead practically shifts itself, excapt for
FIFTH and REVERSE, which take about
four tries to get used :o.

Both all-aluminum Civic engines use
Honda's CYCC stratifisd princi-
ple. The smaller 1.3 (1 342-cc) Four has
10:1 compression and & fairly conven-
tional ohe valve train, the main differ-
ence being a prechambar atop the main
combustion chamber. A relatively rich
fuelfair mixture in the prechamber
ignites a fairly lean mixure in the main
combustion chambr,

The prechamber contains a small
intake valve that lets in the richer mix-
ture, and it also houses the sparkplug.
The prechamber's flame front shoots

All the "84 Chvica have totally new sheet
four-door notchback [top]
and the h

igh-roofed which takes
styling cues from Toyota Wagon.

out into the main chamber to make for
more even and controlled burning of
the leanar mixture,

The longer stroke 15 (1,488-cc) ver-
sion of this engine sets two convention-
al intake valves into the head, opposite
a single exhaust valve. The 1.5 pre-
chamber has four little ducts that shoot
flama into the man squish area
betwesn the twin intake valves and the
single exhaust. The intakes are timed
5o they open 10° apart. This cuts fuel
scavenging and makes the engine idle
more smoothly, This three-valve config-
uration was introduced last year in the
Prelude.

Complicated, yes, but the sysiem
cartainly works. Not only do these
CVCC engines deliver fantastic fuel
mileage, but they are among the
smoothest Fours I've sver driven, That
includes Mitsubishi's countershaft en-
gines. The Civic's 1.5 angine, by tha
way. uses a three-barrel carburetor, as
opposed to the 1.3's two-barrel. One
barrel of each of these carbs feeds the
prechambers.

Another thing that helps fuel econo-
my is these cars’ light weight. The CRX

1.3 weighs a mere 1,713 pounds,
thanks in part to the alloy engine and
the libaral use of plastic body skins. The
coupe’s front fenders, front airdam,
both bumpers, plus lower door and
fender panels are all formed from a
variation of polypropylene developed
by Honda. It's painted silver, resists
dings and chipping. and can't rust,
The 1.2 CRX emphasizes economy,

but the 1.5 is set up for performance
and handling. The 1.5 coupe and Civic

5 hatchback use stabilizer bars front
and rear. while the 1.3 has a front bar
only. The 1.5 cars alsoc come with 175/
7OSR13 Michelin radials on widar
wheals.

The CRX 1.5 handles very well,
showing very little lean in hard corner-
ing and great predictability. It's an
amaringly neutral car on dry pavemsnt,
but if you push it very hard, the front
end begins to plow. On loose surfaces
like gravel, the car can be made to
understear fairly easily.

The same goes for the Civic hatch-
back,. although | drove only the middle
series DX. The sportier Civic § hatch-
back has antiroll bars fore and aft plos
the stickder Michelins, so [ suspect its
handling might be slightly better than
the coupe’'s due to its greater overall
length.

The 1.5-liter CRX has a choppy free-
way ride. Its wheelbase is the same as
the original 1875 Civic (86.6 in.), and
the suspension tends to be fairly stiff.
The DX hatchback showed me a lot
smoother ride, but its handling wasn’t
up to the CRX's.

Some minor demerits

On the minor minus side, 1 noticed
that the CRX's paint job had what I'd
call too much orange peal in its thres
nonmetallic colors: red, white and blue.
Civics with metallic paint didn't show
any orange peel.

As for the hatchback, there's really
not much carrying space behind the
rear seats when they re upright, Nor do
the seatbacks fold totally flat, although
they're split 50/50 so you can carry one
rear passenger plus cargo. Little

In praise of these cars, all Civics have
extremaly well laid-our, straightfor-
ward, sasy-to-read instrument clusters,
and [ especially like their readster-like
wraparound dashhoards. It adds to the
fealing of spaciousness, and these cars
actually are very spacious considering
their external dimensions. The CRX in
particular gives the impression of being
a much larger car as you drive it

At a base price of $6.149, the CRX
1.3 represents a tremendously good
deal, | think, as do all these remarkable
new Civics. Honda might not make it
simple, but it certainly engineers and
builds its cars extremely well. ]
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Low-Cost Window
Insulation Kit

The Slip-In-Fanel kit contains materials
for making an insulating panel that fits
ino a window frame to seal it You sup-
ply the rigid insulation board and deco-
rative fabric which can be glued or fit-
ted into a slipcover. A 1-in.-thick panel
costs less than §2 per square foot. Kits
{$45 postpaid) are from Aerius Design
Group, RFD 1, Box 394B5. Kingston.
N.Y. 12401.—F.5.

After flexible edge strips are glued to a pan-
el of aluminum foll-faced Insulation. a fabric

slipcover finishes the panel.

POPULAR MECHAMICS » JANUARY 1984

GASOLINE POWERED or

can be lactory converted lo

LIDURDATION BUREAU, INC 3632 N 350 ANE PROENIR. AZ 35017
GAS & NATURAL GAS or

GAS & PROPANE!
8 H.P. BRIGGS & STRATTON
4-CYCLE ENGINE

MUST LIQUIDAT

at below dealer cost

NEW 4250 watt
Electric Start
Power Generator

Protect your
HOME oy BUSINESS o
WITH “stand-by”
ELECTRIC POWER!

leave you without eléctricity for hours, even
days, shutting down ALL your home or busi-
ness electrical equipmenl. Furnace motors
would mot run {pipes could freeze!] ...

| of food could spoil. . . waber

Al

pumgs,
wump F? , M and TV's would not
operate. With b utultmwnuuts and severs .
storms becoming more frequent 2 STAMD BY gener-
ator makes really good sense.

AT T AMPS

Al
3800 WATT
continuous

POWET

= Molar siarling copaciiy
Wi THH.P

MEMA standard

Fis Mot OSHA and WEE
regulations « Heavy
puage carrying frame =

SIZE ZTWLX 1TH X 10
manutac-  \ JWEiGHT 158 ihs,

Comparable Models
priced at *1200.00

VISAMASTE
ORDER TOLL FREE 1-800-992-0887

24 HR. 7
nmuénu. m%m
LARGE QUANTITY BUYERS...CALL FOR DISCOUNTS.

Dapt. BSG-1 -l
|
T '
I
e

RANTY iectrical 80 days | Bame myCIVeR TSR i

- SIZE 1L x g o o B
15 x 16°H - WT. 654 H= S . |

Ackirass
IQUIDATION & S :
l Plaseng o €. 0.0/1 = Ovdern |
BUREAU, INC. iyt LT

AAFonred bguidaior of Consuimss Products I "_"""-m'w [ I
I602 M. 35th AVE, PHOEMIX, AZ BS017 g, J



SilenceThose Noisy Water Plpes

Water hammer may sound
unrepairable, but you

can eliminate the noise
easier than you think.

BY RICHARD DAY

esides its disturbing noise, water
hammer can do a great deal of
damage to your house water-supply
system. The knocking can burst a pipe
ar fitting behind the wall, But air cham-
bers at kitchen and laundry sinks and
at bathroom washbasins can prevent
water hammer. In fact, many plumbing
codes require air chambers everywhere
but at toilets and sill cocks. If you have
water hammer, or if you plan on chang-
ing faucets, you should add the protec-
tion that a pair of air chamberas pro
vides.

Water hammer |s the audible result
of tremendous overpressiures created
inside a water-supply system as fast-
flowing, pressurized water comes to a
sudden stop when a valve is closed
guickly. Water hammer in pipes is like
knocking combustion in an auto engine:
The pressures developed can break
through the walls surrounding them,
doing extensive damage in the process.
The good news is that air chambers
pPlaced in the water supply near a faucet
make soft cushions for running water to
land on when the faucet is turned off
rapidly.

When changing faucets, you may be
setting yourself up for a bout with
watar hammer that wasn't on the pro-
gram before. This is because older,
slower-acting, two-
the kind you'll likely be removing—
tand to minimize the effects of water
hammer. But single-handle faucets, be-
cause of their fast action, can encour-
age water hammer where it nover
existed.

Thea typical house air chamber is a
12-in. length of “-in. pipe capped at its
upper end and installed as part of the
water-supply systam. The air chambers
shown on the next page are betier,
some of them—shown for floor-sup-
plied fixtures, which are the most likely
ones to be without built-in protection—
offer about three times as much cush-
ioning capacity. That's because they're
made of 18-in. lengths of %-in. tubing,
capped on top. Because of the height
limitations with wall-supplied fixtures,
shorter air chambers must be fitted on
them. However, they can still offer
mare than standard protection by being

i2

The last shutoff of a modern

faucet can lead to water hammer. W‘I‘m;mlmtill

a new fawcet. you should alio consider adding air chambers to guard against hammer.

To begin installation, turn off the water.
Then cut through the water-supply tubes
I to the old faucet. If floor-supplied,
make cuts at least 24 In. below the sink.
Here, a dose-quarter tubing cutter makes
neat work of It. You can also use a hacksaw.
Threaded supply pipes should be cut and
unthreaded at the joint. (Drain pars and
trap are remowed for photo. )

:fgue mmmrh?rm
p street to b
perplmm mwlﬂ'lamtdmp.
ab ring and are by hand to
metal-to-plastic transition.
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Solvent-weld a cap on one end of each ¥.-
in. alr chamber tube. Hold for a few seconds
urniil the cement cures. Install this end up 1o

This air chamber I3 fitted with a %0° elbow
and solvent-welded Into a tee. where It

protects against water hammer. Let the

trap air and cushion against hammer. assembly cure for two hours.
IN-LINE AIR CHAMBERS IN-VFALL \WWATER SUPPLY

BT CPVE CAP
Cp N FALRCET Rt

JECF0 POLY

= L MO L
FALCET Pt

12T POLY RISER
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EXITING 11T
COPPER TLEE

QFFSET AIR CHAMBERS WITH
STRAIGHT SUPPLY VALVE
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- POLY ROER
ET RS
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4" CPVC TEE
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. 10 CPvE TUBE
’/‘ (SHORT) WITH
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An installation having a line vaive with
waste In the water-supply line ahead of the
air chamber can be recharged by turning off
the valve and the drain

Water will drain; later, air will enter and

take its place, thus curing waterlogging.

made of ¥a-in. tubing. Both hot and cold
sides of the water supply need air
chambers.

The four air chambers we show (see
designs at left) are made of readily
available plastic tubes and fittings.
Plastic is used for its sase of assambly
and long life. No pipe-threading or
sweat-soldering is required. These
materials serve both hot and cold
water. Parts are from Genova's Hot/
Cola CPVO/PB Serles 500 line of water-
supply tubas and fittings. (Genova plas-
tic plumhing parts are available at
plumbing supply stores, or write to
Genova Building Products Div., 7034
East Court St., Davison, Mich. 48423,
for the dealer nearest 1o you.)

You must join the CPVC tubes and
their fittings by two-step solvent weald-
ing. This uses a cleaner/primer fol-
lowed by an all-purpose solvent ce-
ment, or else a solvent cement made
specifically for use with CFVC tubes
and fittings,

Supply valves with adapters at both
ends (Genova's Genogrip adapters in
this case) permit hand-tightened con-
nections between Yxin. (%-in. o.d.)
CPVC, copper or PB water supply pip-
ing and the Y-in_ 0.d. PB or copper riser
tubes to the faucet. With a floor water
supply, use the straight version of a
supply valve; with a wall supply, use
the angled supply valve.

These supply valves coma with
aither plastic or metal grab rings. Use
the metal grab rings on rgid tubing
such as CPVC and copper. Use the plas-
tic rings on flexible tuhing, like PB. No
tools are needed to make the joints; it's
all done by hand.

The valves will not fit directly onto
threaded metal pipes. You must adapt
them to CPVC tubing with transition
unions (see In-Line Air Chambers at
left). Don't adapt plastic to metal with-
out some form of transition adapter oth-
er than a simple male adapter,

You can face the air chambers in any
direction when you install them just by
positioning the tees. However, once
they'te installed, you can't change their

{Ploage tum to page 74)
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k for somebodyelse
Whywy%:" canbea conir!uior

yourself?

Learn to be a builder
at home in your

spare time with
NRI's professional
Building

Whoever con-
trols the job makes the
money And that can be
you...as a successful
building contractor.
Now, you can get in on
the 80's fast-growing
building boomn and also
build yourself a big, new 4
lif fe Over 18 million
new homes will be needed in just the
next ten years, And NRI can help
you get in on the action.

can't make you a plumber or an
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knowhow you need to dea'fw
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NOISY WATER PIPES
{Conrinued from page 73)

direction without revising the lengths
of the riser tubes. None of the four air-
chamber designs shown requires tear-
ing into the wall or floor. All are assem-
bled bensath the sink or washbasin.
Each offers a handy shutoff for emer-
gency use as well as for making faucet

repairs.

Any of the designs would work just
as well at stopping water hammer on
an existing faucet—single- or two-han-
dle. In this case, you could install air
chambers without removing the fau-
cet.

Recharging chambers

All chambers need to be recharged
with fresh air pariodically. You can do
this by turning off the water and drain-
ing the piping to admit the air, There
are differing opinions as to whether an
ordinary air chamber can be fully
recharged by draining the system.
However, the air chambers shown are
located much closer to the drain point
for more effective recharging.

You don't need to cut off the water to
the whola house to recharge the two
drainable designs {In-Line Air Cham-
bers and Offset Air Chambers With
Line Valves). They may be turned off
and drained as shown in the photo on
page 73.

To drain the other two designs (In-
Wall Water Supply and Offset Air
Chambers With Straight Supply
Valve), turn off the house water sup-
ply and slip out the riser tubes. Cheack
to be sure the toilet tank is full, then
turn off its shutoff valve. This helps o
keaep tank water from being back-
siphoned into the water supply system.
After draining, replace the risers in
their adapters and retighten the hand
nuts.

A set of add-on chambers is a useful
backup, even if your house plumbing
already has built<in air chambers be-
hind the walls. Of course, if the supply
pipas come from the floor, it's obvious if
no air chambers have been used with
tham.

The cost for all the hookup parts,
including valves, air chambers and fleo-
ible riser tubes for both hot and cold
water sides, is about $30. Besides the
other benefits, the parts make a new
hookup much easier to do. They also

help to update an old plumbing sys-
tem.

If you hear no water hammer, there's
no need to be concerned about it. One
thing it is not is a silent destroyer. But if
you are changing from a slow-acting to
a fast-acting faucet, or if you already
have the thundering problem, it will
pay you to add some air chambers to
your system. a2
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Perfect Joints

FromYour Router

Fi.ngar or box joints look like dove-
tails., but without the flair. While
box joints are not as strong as dovetails,
you can cut them easily on a table saw
or with a router using this simple jig.
Not having a router table with built-
in miter gauge, [ built a miter tablatop
frem ¥i-in. A-C plywood. Dimensions
can vary 1o suit your materials and
space, but make sure all four sides ara
square. Cut a dado about 3 in. from the
front edge. 1f you have a miter gauge

from a table or band saw. cut the dado
to fit it. Not having one, | made my cut
% in. deep by % in. wide.

Glue a hardwocd strip along the
front bottom edge of the top to help
align it with the router table. Flip over
the top to mark and bore countersunk
mounting holes to align with those for
the router table fence which will not be
used. Also bore the hole for the router
bit. The jig table meunts with bolts and
wingnuts.

The slide fits the dade in the top
without slop, but loose enough to slide
easily. Notch the backstop for each size
finger joint you want to make. A 3-in.
strip of %-in. plywood a litle wider
than the table works well. Cut a hard-
wood finger stop lock to joint-finger
width and height by 3 in. long. Notch
the backstop for a working cut and
again for the finger. Glue the finger in
the end cut, making sure that it is
Square.

Make box joints by raising the router
bit so its cut aquals the thickness of the
stock. Clamp two sides of the box
together offset by finger width after fig-
uring it so you don't end up with half a
finger or less at the end. Match finger
width to joint width to avold 1-in. fin-
gers in a joint only 2 in. long.

—Steven J. Anderson

BACKSTOR
MOUNTING BLOCK
1-12 x 1-112 &
b-314"
HARLHS

SLIDE

34 x 314"
HARDWOOD
[LENGTH
TO SUIT,
SHAPE AS
IHOAWYTY

1“ NO. 8
FH SCREW
(2 REQD,)

EXISTING

3 PLYWOOD TO
FIT MITER TABLE

ALIGMMENT CLEAT
34 x 34" HARDWOOD
{LENGTH TO ETT)

CLAMP PIECES FOR
MATING BOX SIDES
TOGETHER

\-——2" NO. 10 FH SCREW (2 REQD.}

BACKSTOP
34 x 3 PLYWOOD
[LENGTH TO FIT)

1—FIRST  2—SPACE ONE
cut / CUTTER WIDTH
% g
r _T_‘_T-I_T/ MAKE SECOND
M CUT FOR FINGER
2 STOPILOCK
X=CUTTER SIZE SELECTED

FOR SOINT WIDTH
Y=DEFTH OF JOINT

FINGER STOPLOCK

3" LONG, HEIGHT AND
WADTH SAME AS
DESRED FOR

BOX JOINT FINGERS

T BORE AND
COUMTERBORE
FOR
HOLD-DOWAM

BOLTS

(A5 REQD. |

BOX SIDE B

HOLD THEM AGAINST BACKSTOP AND
MAKE FIRST PASS

NOTCH OVER FINGER STOPRLOCK
AND MAKE SECOMD PASS

POAITION
OF FIRST CUT STORY QF
ROUTER 81T 0 anr’?
BOX SIDE A
STEF I STEP 2 SUCCEEDHMNG STEPS FIMISHED
CLAMP 2 SIDES OF BOX TOGETHER, SHIFT W/ORK AND LOCK FEST SHIFTING WORK, POSITIONING BOX JOINT

OVER STOPILOCK
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The next time you hear
an auto alarm, you ‘Il
know if your car is in
trouble because the
Name Caller will beep
your own coded signal.

BY JEFF SANDLER

car hom is honking cutside
Mr. Smith's home: dit-
dit-dit, die-dit-dic. . . . As soon J
as Mr. Smith hears it. he leaps
out of his easy chair and
charges out the front door. Mr,
Smith and his Popular Mechan- 'Y
ics Name Caller, honking out the
letter 5 over and over, have just
saved his car from being stolen.
The Name Caller is a state of the art
aguto alarm with a new twist. The
moment someone breaks into your car,
it honks your car horn in your own per-
sonally selacted dot and dash code. So
you know that it's your car in trouble.
And best, once you've installed the
Name Caller, you can forget about it.
An alarm is useless if it's wo much
trouble to use. But with the Name Cal-
ler, there aren’t any keys Lo keep, codes
to memorize or switches to hide, When
you get in your car to drive, the Name
Caller disarms itself, and when you
leave, it rearms.
All this is done with a circuit the size

PM’s Morse Code Auto Alarm:

Build The Name Caller

PMS
NMame Cailler

[ 1

Mprie Code Auto Alarm

PM’s Name Caller features one

to-bulld primted-circult board [above). it attaches to

existing car wiring w=ing soiderien connectors shown to the right of the board.

of a pack of cigarets, which 15 easy to
hide under the dash. Only three con-
nections go to the car's wiring. They
are made quickly with special insula-

tion-plercing, snap-on terminals.
When a thief forces open your car
door, the interior light is tumed on. The
cold light-bulb fila-

ment draws a heavy
spike of current until it
heats up. Just as a
starting  refrigerator
dims the house lights,
the curreni surge
when a car's dome
light comes on causes
a voltage spike that
spreads  throughout
the vehicle’s wiring—
right to the Name Cal-
lar. (If you want to pro-
tect the trunk and the
engine compartments,
both would need lights
installed.)

After it detects the
voltage spike, the
Nama Caller gives a

cig DI

12-second delay be-
fore the horn sounds.
All you have to do is

tum on the ignition within that time—
an easy task for you, but almost impos-
sible for the thief who has to smash his
way through the door and the ignition-
column lock.

Of course, once the horn stans blast-
ing, the thief probably wouldn't think
that he could stop the noise by tuming
on the ignition, The Name Caller will
keep blasting for two more minutes,
then it shuts down. The unit immedi-
ately rearms itself.

While the Name Caller is a complete
alarm, it will work with other alarm
systems. For example, a “shaker”
alarm feels for motion or jiggles in the
car, then honks the hom until the bat-
tery is dead. The shaker alarm has its
limitations, but it forms a powerful
team with the Name Caller. The shaker
acquires the entrance and exit delays,
automatic disarm and coded homn blast-
ing. Thus your car is protected against
both electrical tampering and motion,
such as someons stealing your tires or
hub caps.

You don't have to hook the shaker or
other alarms directly to the Name Cal-
ler. Communication is by spikes sent
over the car's existing wiring. This
makes add-on alarms easy to install;

POPULAR MECHANICS - JANUARY 1984



PM'S NAME CALLER—SCHEMATIC DLAGRAM
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The component overlay locates all the parts on top of the printed-circuit board.
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you can put them anywhere in the car.
(If you want to bypass the entrance
delay, connect to the instant tap shown
on the schematic.}

It’s desirable to be able to disarm thea
alarm without needing the ignition
key—for example, when the car is in
for service or at a parking garage. Use a
hidden switch as a disarmer. Flipping
the switch (off-on-off) disarms the
Name Caller for about two minutes,
Eeeping the switch on disarms the unit
indefinitely.

If you don't want to add a switch, you
can use a "secret” dashboard control
such as the headlights to disarm the

Crimp a solderiess connector tight around
an existing wire. interlor blade cuts Insula-
tion just enough to connect to wire.

Mame Caller. Again, it would be highly
unlikely that the thief would figure this
out. Both variations {which you connect
to the “cutoff” line shown on the sche-
matic) are only one wiring change to
the Name Caller.

Let's follow the path of acuon in the
Mame Caller circuitry once it detects a
voltage spike. Transistor Q1 amplifies
the spike, which starts the 12-second

(Plaase tum to page 157)

FAHRTS LIST—NAME CALLER
C2, C4, A, C7T— 0l-mid. capatitoe
CB— 1-mfd. ca
€3, C10—10-mfd. electrolytic capacitor
C1. C5, CB—220-midl. elnctrolytic capacior
D10, D11 —13-%, zener diode
D12—1N4001 silicon disde
D1-DB—1N4148 silicon dicde (number needed is
determinged by the code selectod)
IC1—=CMOS 4001 guad NOR gete integreted ok

cuit

IC2—CMOS 4017 decade courer intagrated cirouit

01, 92—PNP ZN4403 silicon transistor

Q3, Qa4—NPN ZN440]1 silicon transistor

O5—NFN 2M3055 silicon transiswr

Ail resistors are Y w, carbon, [ toferance

R3—1-} resistor

R8—330-{] resistor

R7—1,000-1 (1K) resistor

R4, RES— 100000 1} | 10K) rewtsmor

R 3— 1 00.000-(1 (100K) resistor

R, R11—470,000-{1 (470K) resistor

R3, Rld—1,000,000-11 {1M) resiztor

RE, R12—1,500,000-{1 (1.5M) resistor

RS, R10—10,000,000-(1 {10M) resistor

Misc. —Drillod. etched and labaled printed-cireun
board; four snap-on, selfsplicing terminals: case
wilre: salder

Neve: A kin, with all pans mcheded, is available for
$26.95, or completoly assembled for $34.95 PC
board withou! parts is %395 fram Cercult Craf Ine.,
10 Tdell Bd, Valley Stream, MY, 11580 Prices
inchade postage and handling,

)



How To Ke

Your Diesel Running

This Winter

The problem is cold. The answer is heat.
A Rabbit Diesel owner tells us what worked for him.

Fuel-line heater wses engine coolant to
warm fuel to the point where It will not
clog filters or Injectors. Extra hose and Y-
connectors are needed for [nstallation.

iesel mmomobiles have the reputa-

tion of being hard or impossible

Lo start in really cold weather. They can

alzo be hard to keep going: One owner

tells of taking his Mercedes on a skiing

trip and keeping the engine running for

54 hours straight because the local ser-

vice station told him he'd never get it
started until spring if he shun it off.

Such problems need not affect your
diesel if you use the correct fusl—fusl
that’s been wreated to flow in the cold—
and give it a little extra help so it can
start and run in the cold, Help takes the
form of heat.

No. 2 diesal fusl should flow freely
down to 3" F. At lower temperatures, it
will cloud or form solid graing of wax
that can clog filters and keep the car
from running. A partly clogged filter
may let the engine starr, but not et
enough fusl through for it to run faster
than an idle, At temperatures well
below zero, No. 2 diesel fuel can solid-
ify like Jall-0,

Sometimes, a diesel car will run for a
mile or go and then stall, Waiting a few

(Plpase tum to page S0)
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BY ANGUS LAIDLAW

FLIEL HEATER
FLIEL LINE

FUEL RETURM LINE

CODLANT
HOSES TO AND
FROM FLIEL

HEATER

ELECTRIMC 14
COOLANT HEATER

FLUSHING TEE

FLIEL RETLIRMN LIMNES i l

HEATER CONTROL

VALVE
TC CAR 2
HEATER COOLANT

RESERVOIR

FLIEL j
INJECTION H f}"
PLibAP

Sl 1@1] 1

o

~FBOTTOM RADIATOR HOSE

FUEL INJECTORS
T TOP RADIATOR HOSE

.. ORIGINAL :
_ FUEL FILTER l _j
AUXILIARY FUEL

FILTERAWATER SEPARATOR

T 1

CROSS FLOW RADIATOR

Fuel filter/water separator fits next to stock
fiiter. In schematic above, the add-on parts
are shaded, the VW parts are In white.

al.

Electric coolant heater is spliced into car's
heater return hose. Plugged In overnight, it
warms coolant and engine bliock.
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“STO/P

Ynu'va probably noticed that every time the
magazines test radar detectors, ESCORT
comes out on top. lis performance has be-
come something of a legend, because we
believed the only way we could have the
best detector possible was to maka it ourselves,

Crodeniials

QOur success is 8 matter of record. In
ESCORT s first magazine test, Car and Driver
rated it highest by & wide margin. Recantly,
the same magazing tested a new ESCORT with
ST/O/P™ (STatistical Operations Processor)
and concluded that it “is clearly the leader
in 'lhu fiald in \rdun cusiomer servica, and

We're particularty proud of that quote be-
cause it credits ESCORT with more than just
industry-leading performance. Just as we
designed ESCORT to be the best detector
passible, we knew there had to be a way 1o
take batter care of customers than the usual
retail distribution system. That's why we have
no dealers. From the beginning. we've sold
all ESCORT's direct from the factory,

Mo Middismen

You see, we know how difficult it is to buy
a camara or sterec component, or any pre-
cision gear. Every store has different prices
50 you feel obligated to shop around. Then
you have to wait lor a salesman. He may not
know much about the products or may try 1o
get you 1o choose another brand, And the
weak after you buy, they go on sale.

We don't want any middlemen speaking
for us. The ESCORT is & precision microwave
receiver made bo warn you of police radar. On
that sort of purchase, wea think you'd prefer
1o deal with experts. When you dial our toll-
free number, you're tatking to the factory:
One Microwave Plaza. All of our engineering,
manufacturing, sales and service happen
under this one rocf. The buck stops here, you
might say And you always know where o
find us.

RADAR CONNECTION

Mo Respect

I you've ever taken any high-tech equip-
mignt back for service, you may have noticed
another problem with retail distribution. Once
in & great while, the deeler can fix the equip-
ment. But sometimes they fix it wrong, or
say thay can't get parts and try 10 sell you a
replacement,

Or wvou find they "don't carry that brand
anymora, . Then you're stuck with the task of
tracking down another dealer. or trying to deal
direct with a factory that isn't set up to serve
consumers. And if the manufacturer happens
to be in ancther country, well, you gat the
picture.

No Runaround

At Cincinnati Microwave, we treatl cus-
tomer service differently, and for a very good
reason. Wea don't have a network of hungry
dealers, wa've got something far more per-
suasive’ Hundreds of thousands of satisfied
owners. In fact, the chances are pretty good
someons you know owrs an ESCORT. We try
our best 1o please our customers after the
sale, becausa they are iha biggest source of
new sales. It's that simple.

You should also know that well fix any
ESCORT. no matter how old. We dont believe
in planned obsolescencs. While our competi-
tors are proliferating models, we're working
to make ESCORT better When we find an
improvement. it goes straight into production
So ESCORT i always state-of-the-art

Mo Walting

Keeping up with the latest technology is
only one advantage of dealing direct. You don't
hawvea towait in lina: you don't even have 1o go
to the store. Just reach for your phong—ware
only a parcel delivery away. Take the first 30
days with ESCORT as a test. Il vou're nol
absolutely satisfied, we'll refund your purchase
and pay for the postage 1o return it. You cant
fose. We also back ESCORT with a full one
year limited warranty on bath parts and labor.
Lite under the radar gun is a lot easier with
ESCORT

Do It Today

By Phone: Call us toll free. A member of
our saies stafl will be glad to answes any
questions and take youwr order (Please have
your Wisa or MasterCard 2 hand when you call)

CALL TOLL FREE. . . . 800-543-1608
INOHIOCALL.... ... BOO-582-2696

By Mail; We'll nesd 10 know your name and
slreet address, daytime phone number, and how
many ESCOATS you want, Please enchose a
check, money order of the card number and
expiration date from your Viea or MasterCard,

$245.00
Ohio residents add $13.48 sales tax.

S_pudr Dealivary
It you order with 2 bank check, money odder,
credil cand, or wire Iransler your order is proc-
essed for shipment immediately. Personal or
company checks requine an additional 18 days

ESCORT

RADAR WARNING RECEIVER

Cincinnah Microwave
Department 168

One Microwava Plaza
Cincinnati, Ohio 45242-8502

Tune i Telback with Jerry Gakan Amanca s new weekly satelite call-in comady o show Sunday svanings on public radao stabons. Chack local isnngs
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$200/day
husiness.

Your own business, as a

Van Schrader Associate, Your
initial investment; only 3980
With just ane Yon Schrader
Extractor you can start
making $150. 8200. even
more per day cleaning carpet
In homes, offices. schoals.
slores—Ihe markel's always
There.

Take 15 manths to I:tag
the balance of 8845, and that's
il. You own your own busingss
You're your own boss

We want nothing more from
you. Except the chance to help you
with advertising and
promational ideas, tips on
gelting (and keeping)
customers, whatever you
need 1o Qrow your carpet-
cleaning business.

As a Van Schrader
Associate, you Keep
every cent you earn.
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KEEP YOUR DIESEL RUNNING
(Continued from paga 78)

minutes with the motor off allows
engine heat to warm the filter enough
so fuel can flow again. It may stan and
run for another mile or two before you
have to repeat the procedure.

In cold climates where fuel suppliers
understand the problem, they sell fuel
that does not gel. By blending No. 2
with lighter No. 1 fuel, they can keep
your diesel going at subzero tempara-
tures with only a small penalty in fuel
economy. Or, you can blend your own
cold-weather fuel by using flow-
improver additives, adding white kero-
sene, or even unleaded gasoline, al-
though the latter can damage the
engine and void your warranty. You can
buy flow improvers from auto stores,
diessel car dealers and some service sta-
tions catering to diesel drivers. Follow
the directions on the can. Blending ker-
osane with diesel fuel also works, but it
can create legal problems if the kero-
sene is not taxed as a motar fuel. White
gasoline works, too, and was recom-
mended by owner's manuals at one
time. However, it can cause engine
damage if overdone and is no longer
recommended.

Add-on heaters for your car

The trouble with all these home-
brewed fuel blends is that by the time
you know you nead one, it's usually too
late. Once the fuel in your tank has
gelled, the only practical way 1w get it
flowring again is to warm up the car by
getting it into a heated garage and let-
ting it thaw out. Addi-on heaters are a
more practical answer for many car
owners. Heat the engine for faster turn-
ing and easjer starting. Heat the fuel to
keap it from clogging the filter. Heat
the battery 10 increase the power avail-
able to turn the starter.

Engine heaters are alactric coils that
warm the coolant, much like an in-the-
coffee-cup water heater that's plugged
into a 115-v. putlet. There ara twao com-
mon types: a core plug block heater or a
tank heater inserted in a coolant hose.

A core plug heater is more difficult to
install, but it can be ordered as optional
equipmeant on some new diesel cars. On
most engines, you cannot easily reach
the coro plug to romove it and install
the heater, and you must drain the cool-
ant to do so.

Putting in a tank-type heater is much
easier. You can install one on most cars
without draining the coolant. It goes in
the hose that retums coolant from the
car haater to the engine block. Most
tank-type heaters should be installed so
they are level and as near the engine
block fitting as possible.

Installation is a matter of cutting a 6-
to 8-in. section from the heater return

hose, plugging in the tank heater and
installing hose clamps. Make certain
the coolant flow direction is cormect—
the heater should pump warmed cool-
ant 1o the engine block, not away from
ir. Route the heater's electric cord so it
won't get chewed up by the fan or other
moving parts, and bring it out through
the grille so it can be plugged in with-
out opening the hood. Use a heavy-
duty, three-wire extension cord and
keep it as shart as possible,

ONE CARMAKER'S ANSWER

For 1984, Ford diesels use a Fr,

unit that combines a 1.5-micron filter, heat-

er and wllru-paﬂmr When lhe
mnﬂ:r

muwmpﬂ an-uH_rE
I goes on, car npan:
draln cock and operates the hand primer

pumgp to force out the water without admit-
ting air into the fuel system.

Plugged in for several hours, an
engine coolant heater should make
most Cars aasy 1o starn in the moming.
It should also enable the heater 1o sup-
ply instant heat.

Mearly all fuel heaters work by run-
ning hot ongine coolant through a jack-
et around a coil of fuel line. Engine heat
from the coolant warms the fuel. 1f you
also have a coolant heater, it will keep
the fuel above the cloud point so the
engine can start and run in the cold.

Fuel heaters can be installed wherev-
er convenient. However, the ideal place
is in the fuel line ahead of the fuel filter,
but as close to it as possible. Keep the
line to the filter short to reduce heat
loss. Excess warmed fuel is returned to
the tank when the engine is running,
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and this can help reduce gelling in the
main supply.

Installing a fuel heater is a plumbing
job that's not difficult to do yourself
but it does require some thought. The
best way to plan your installation is to
make a flow diagram of your cooling
systam. You want to connect the heater
so it wan't cut off the flow of coolant to
the car's heater.

Most fuel heaters have a thermostat
to control coolant flow and keep the fual
from becoming overheated during the
summer. You want to install the fuel
heater in parallel with the car heater so
that either system can be shut off with-
out impading the flow of coolant to the
other.,

On my VW Rabbit Diesel. | used two
%-in. i.d. Y-fittings (originally designed
to go in an Oldsmobile air-conditioning
system) to splice the fuel heater into the
cooling system. These weare available in
a local auto parts shop along with hose
clamps and extra heater hosa,

When connecting coolant lines to the
electric engine heater and to the fuel
heater, sharp bends must sometimes
be made. Since you will be cobbling up
a system 1o fit your car, you may need a
special bent hose or two. You can often
make short ones by cutting down hoses
designed for some other car's coaling

system.

Longer hoses may have 1o be shaped
from regular heater hose. If the hose
flattens on a sharp bend, put one or
more hose clamps at the bend 1o keep it
round and open.

Another problem arises when one of
the new hoses must pass close to a
sharp edge where vibration could cause
it o chafe and eventually wear through.
The cure for this is to split a short sec-
tion of heater hose and fit it over the
coolant line to take the chafing. Exam-
ine all these hoses for signs of wear
sgvaral times a year and add or replace
split sections as required.

Install a water separator

The next-to-last step in cold-proofing
your diesel is to install a water separa-
tor in addition to the one built into the
original fuel filter, This goes in the fuel
line between the fusl heater and the
original fuel filter. The Scavenger 11
water separator that | chose has a dash-
mounted warning light to tell you if
there's water in the fuel. Flipping a
switch drains trapped water from the
saparator housing.

One problem that can develop on die-
sels that have fuel transfer pumps built
inte the injection pump is vacuum leaks
in the fuel lines. Every element you add
to the line increases the number of fit-
tings and connections. A slight leak in

any of them will cause the fuel transfer
pump to suck air, resulting in hard
starting or no starting, The cure is to
saal all the firtings with thread locking
compound such as Loctite’'s Lock
N'Seal.

If the combination of & coolant heat-
ar, fuel heater and water-separator fil-
ter save you the price of one towing and
servicing, they will have paid for them-
selves. And, of course, the aggravation
of installation is far less than that of
being unable to use the car in the
cold.

The ultimate step in cold-proofing
your diesel is a battery warmer. Lead/
acid storage batteries lose more than
half their cranking power at 0° F, com-
pared to what's available at 60° F. Plug-
in electric battery quilts or heating pads
that fit under the battery can help start
the car.

Many auto parts houses and diesal
service shops sell fuel heaters, filter/
water-separators, engine coolant heat-
ars and battery warming blankets. CR
Industries Inc., 300 North State St
Elgin, 1ll. B0120, supplied the Scaven-
ger [I filter/water-separator and the
Heat Star fuel heater shown. Tank-type
voclant heaters are available from J.C.
Whitney & Co., 1918 Archer Ave., Chi-
cago, [l. 806816, as well as local suppli-
ars in cold parts of the country. 3!
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By 1990 our Navy will
be able to assemble a
combat-ready task force
and carry it to any
trouble spot within days.

BY BOB SHERMAMN

w listened in the 1960s and "70s

F when America’s admiralty

warned that our Navy was weak

and in need of more ships with more

muscle. But the message has grown

loud and clear in the past years as the

Navy has been ordered to respond to a

series of crises in Latin America and the
Middle East.

Initially, calls for quick delivery of na-
val strength to Latin America were an-
swered slowly. But the pace was notice-
ably faster by the time U.S, Marines an-
swared the call to action in Lebanon last
year. An armada built around the
Mimitz-class supercarrier USS Efsenho-
wer rushed in with our peacekeeping
forces and stood off the coast of Leba-
non to ferry supplies and fresh troops to
the combat area.

We were watching the first vestiges
of a new kind of rapid-response task
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kw% nd the gulded-misslie cruiser
b:_jﬂnudhygwd:d-mlullrdﬂtmym

exerclse [top),

OUR FAST NEW &

mmnngmm
set) to form special new fleet.

force that will be completely organized
by the 1990s. Originally dubbed Rapid
Deployment Force, the combat delivery
group this year changed its name to the
Central Command. Whatever you call
it, the new armada received high marks
in a baptism of fire last summer.
Marines in the peacekeeping force in
Lebanon had been under amillery fire
for several days, bu: were ordered to
keep their weapons holstered. Two of
the 1,200 leathernecks stationed on the
outskirts of Beirut had been killed by
Druse artillery, and six more were
wounded, When the Pentagon finally

gave the go-ahead for the Americans to
defend themselves, the frigate USS
Bowen unleashed a barrage from its
5-inch, 54-cal. guns and the Druse artil-
lery was silenced. The test had begun.
Ovwver the next several days the battle
group flew warning overflights around
Beinumt with Harrier jets and F-14 Tom-
cats, while A-7E Corsair and A-6E In-
truder bombers stood poised on the
deck of the Efsenhower. As the growing
force appeared off the Lebanese coast,
diplomats found it easier to bring off a
cease-fire. The tensions and sporadic
fighting continued, but the U5, Marine
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By 19901, high-ipeed armada will Include
surface-sikimming landers {foreground)

positions were more secure than they had been
since the peacekeeping project had-beégun,

When the Central Command is completed just a
little more than five yvears from now. 1t will be able to
answer calls like the one in Lebanon in less than a
week, Headguartered at MacDill Air Force Base in
Florida, the Central Command will ultimately be
split into several two-, three- and four-ship units
scattersd around the Atlantic. Mediterranean and
Indian oceans. Built around the Nimitz-class nuclear
carrier, the command will include conventional frig-
ates, battleships, cruisers, landing craft and ather
vessels. But new speed and strength will come from
ships like the surface-skimming landing craft nick-
named “JEFF-B,"" and the Aegis<lass cruiser, both
now in the experimental stages.

The command’s mission is simple: Clear the sea
lanes to a troubled area. Establish a presence off the
coast. Move into one or more trouble spois and pro-
vide safe airfields and seaports for landing troops
and supplies. Stand by to provide backup artillery
and aircraft it the troops engage an enemy, And be
on hand for the long termto supply additional troops
as they are called in for a protracted struggle

-“P'."-:_-

Whem completed. the Central Command will be
able to deliver a carrier force with four to six escort
vesgals;, a "surface action group” of cruisers, de-
stroyers and about 13.000 men; and a full range of
surveillance and engineering equipment. Size,
speed and stamina start with the Eisenliower, a
1.095-toot-long Moating city powered by a pairof nu-
clear reactors that can bring her up to 30 knots, The
Nimitz<lass carrier is fueled for 13 years of normal
service. There are four ships in this class today, but
if the Reagan administration gets its wish, there will
be 15 by the next decade.

The supercarrier supports an air wing of 95 planes
and can house more than 6.000 men. It has 4% acres
of flight deck, four aircraft elevators and a hefty
93 405-ton displacemeaent In addition to the helicop-
ters, Dghters and carrier-based bombers tradition-
ally hauled by this class of vessel, the Central Com-
mand version will also be able w carry huge, agh-
flying recon aircralt. That was proved in a secret
test conducted in the 18605 when the Navy let a U-2
spy plane—with its 103-foot wingspan-—land on a
much smaller carrier

Backing up the big carrier by the end of this dec-
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ada Will be the Aeg:s-nluss. or Ticonderoga-class,

guided-mussile cruiser. Art ith Standard (5M-2)
“ missiles and a pair of triplé torpedo tubes, the ship
Lonsiderable controversy in early tests

3 “t’.‘ril-fcs chﬂrqothat its heavy armament makes it top-

hu‘av',r and Ln]pusslbia to turn guickly in a combat
xassel. still in the test stages, i1s un-

' d‘w nw:;ght -reduction program, mostly by re-

placing.hieavy steel parts with lighter metals and
composites.

The founding vessel of the Aegis family, the Ticon-
derpga, was commissioned last January. The 563-
foot. gas-turbine ship cruises at more than 30 knots
It's been described by Vice Adm. Hobert Walters—
its staunchest defender—as “‘the most advanced
anti-air warfare system in the world .

The all-weather, quick-reaction air defense sys-
tem builtaround the SPY-1A phased array radar can
continue operating while damaged and burning. In a
phased-array radar system, hundreds of computer-
controlled detectors fire intermittent signals and re.
ceive the reflections that help spot enemy vessels as
if there were dozens of radar stations on the ship.

Current plans call for the construction of 15 more

Aegis ships by the turn of the century, The arma-
ments undoubtedly will evalve as new ships are
built, but the vessel is lathal even with its conven-
tional S-inch, 54-cal. MK-45 guns that back up the
surface-to-air Standard missile. A pair of MK-15 au-
tomatc gun systems are designed to knock out sea-
skimming cruise missiles that fly like the Exocert,
which sank the HMS Sheffield during the 1082
Falklands war. The ME-15s use firecontral guid-
ance systems that measure the location of the incom-
ing missilo and correct the aim of the MK-15s

When the Aegis lirst went to the drawing boards,
it was slated todisplace 9,200 tons. The added arma-
ment raised that to 10,200 tons: And the Navy is
working that weight back down toward 9,000

The Ticonderoga is closely related 1o another con-
troversial stup in the Central Command 's future: the
as-yet unpnamed DDG-51. This guided-missile de-
strover was planned to be a less costly and shghtly
smaller version of the Aegis-class ships. Smaller was
the easy part. A classilied congressional audit last
year predicted the DDG-51 will cost half a billion
dollars more than the $1.2 hillion Ticonderoga.

While the Aegis<lass ship was built to stand off-



shore and knock air-to-sea missiles out
of the =ky, the DDG-51 is seen as a

supersurvivable vessel that can get in
close to the beach and give Marines

strong artillery and missile support.
The 466-foot DDG-515 will have steel
hulls and steal-plated superstructure.

Getting those troops ashore is the job
of standard landing vessels today. But
by the end of the decade, the JEFF-B
surface skimmers will be launched
from huge vessels that can support over
1,800 men, or from smaller and faster
landing-ship docks that can carry just
under 1,000 men.

The bigger vessel, the LHD-1 Am-
phibjous Assault Ship, will be 840 fest
long with a troop capacity of 1,873 and
cargo space for 42 CH-46 Marine heli-
copters. It will ba convertible into a
Hamrier aircraft carrier, if necessary.
The smaller vessel, the 509-foot LSD-
41, is to be a landing dock that carries
about 1.000 men. The L5D-41 is ex-
pected to carry missiles and torpedoes
that let it get close to shore and help
protect JEFF-B surface skimmers as
they debark and head for the beach.

The JEFF-B vessels can hit up to 40
knots in rough surf with troops, equip-
ment or both aboard. They can carry up
to 60 tons as far as 200 miles. Former
Marine Commandant Gen. Robert H.
Barrow says the vessel provides “a
quanturmn advance in amphibicus capa-
bility. . . . The craft provides us with a
unique tactical opportunity for surprise
landings from over the hortzon on wide-
ly separated beaches.” Six craft already
hawve been contracted and an ecxpari-
mental model is at sea now. The Ma-
rines hope to have 100 of the high-
powered landers by the year 2000,

Getting the troops and weapons to a
oombat zone quickly is just part of the
Central Command's naval mandate.
Supply for the long haul is also vital. In
Vietnam, about 86 percent of Ameri-
ca’'s supplies arrived by ship.

To prepare for the long term, the
Navy has assigned an array of Indian
Ocean-based wessels to the Central
Command. Break-bulk cargo ships that
can be converted to carry Harriers,
tankers fully loaded with military sup-
plies and roll-on, roll-off cargo vessels
have been commissioned for the job.
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missile. belng done to t some of weight from the fast ship's 1opside.

Artist's cm‘:epﬂm shows a ﬂcﬂ of near-term prt-pmlthnhg ships” cargo.

o

will also be capable of moving an entire br!gad: nl'

Days are numbered for the traditional landing-ship docks and landing boats seen here. In
the new fleet. faster docks will be used to carry hi surface skimmers,
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This fleet of 13 =hips is called the
"Near-Term Pre-positioning Force.” In
a crisis, it could supply a Marine
amphibious force after the troops dig
in. Just five ships can supply one bri-
gade with 1,200 vehicles, 36 pieces of
artillery, 100 amphibious vehicles and
£3 tanks. Marines airlifted to back up
the initial Central Command force
could be kept supplied for 30 days by
the pre-positioning force.

Why not airlift the initial force? The
Marines estimate it would take 252 C-5
aircraft, 829 C-141s and 166 cargo
747s 1o deliver 30 days worth of sup-
plies for an amphibious brigade. As-
suming no major equipment break-
downs, the cargo planes would take 18
days to accomplish what the pre-posi-
tioning arm of the Central Command
could do in about one week. |

Some may consider the Nawvy's
rebuilding program overly ambitious.
The goal is to complete the Cantral
Cemmand as part of a 800-ship fleet by
the 1890s. In testimony before the San-
ate Armed Services Committes, Adm.
Walters estimated the Navy will spend
almost $93 billion over the next five
years to update the total fleet. A cost-
conscious Congress has haen quastion-
ing the axtent of the spending.

But no one is questioning the wisdom
of creating the Central Command and
its new concepts of speady delivery and
support. The ambitious program began
slowly in the 19705 and gained full
steaarm in the first two years of the Rea-
gan administration. In the previous
decads, the U.5. Navy declined from
1,000 ships to 468, and from 23 aircraft
carriers to 13. The administration and
the Joint Chiefs of Staff consider that to
be an unacceptable level of readiness,

In his 1984 annual Defense Report,
Defense Secretary Caspar W. Weinber-
ger estimates the Pantagon will spend
$13.6 billion on the Central Command
through 1888. But, he points out, it's a
period of basic rebuilding which may
wall be fallowed by a longer period of

— spending smaller amounts for the sim-
Surface-skimming lander JEFF-B Is shown In artist's conception. The jet-powered landers  ple upkeep of a superfleat.
will carry armor and troops up to 200 miles at speeds of better than 30 knots

TN s
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Marines will hit the beach In a varlety of armor carrled by the new armada. A platoon moves in [left] with a personnel carrler, while
a tank [right) fires an experimental TOW missile. Troops will aiso be equipped with handheld misslie-launching devices.
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hevrolet got us into this. Its advertising for the

‘new Corvette carries the headline "The Best Fro-
duction Sports Car In The World" Well, who could re-
sist an invitation like that. We had to find out whether
 the Corvette really is The Best, or whether this cocky
challenge is just an advertising copywriter's wishful

&mmm 10 other two-seaters, the Corvette's
Wmnimafwhmhmﬂmmnﬂdﬂmd

' by theirrespective designers to be "The Best Produc-
* tion Sports Car In The World!’ As a result, this is much

h _pﬂi‘tm;mnfhlgh-pm;mm expen-
-m ~ sive sports cars, although there’s plenty of tire-squeal-
“‘ghg—m? Wmm lups. What we really

have here is a comparison of philosophies, of the way
engineers in Detroit and Stuttgart and Modena defing
The Best.

Cur first step was to assemble all 1 1 cars—an aggre-
gate value of $425,757.42, by the way, or an average
of $38,705 per car. Then we decamped to Lime Rock
Park in Connecricut—1.53 miles of hills and corners
that put a premium on good handling and accelera-
tion, rather than top speed. A day at Lime Rock would
establish, without a doubt, which of our contenders is
really The Best at the track.

Our first test day was spent at the track, and on Day
Two we ran the cars over an 11-mile loop in the coun-
tryside around Lime Rock. The loop included roads

g%



CORVEHE

that were smooth and rough, straight
and twisty.

At the track we ran each car through
our standard road test procedure (see
Test Results chart).

Qur fuel economy figures were calcu-
lated over 170 miles of driving at nor-
mal speeds on country roads, plus a
handful of full-throttde acceleration
runs and 60-mph runs through the sla-
lom and braks test. They do not include
any high-spead test laps at Lime
Rock.

What did we find owt? Well, in rac-
ing, The Best is an absolute . . . the fast-
est lap is the best. But a passenger car
is more complex. It has to function at
speeds other than flat-out, in all sorts of
weather, on all sorts of roads, carrying
two or more people and some luggage
in comfort and safety.

S0 The Best is not an absolute, it's a
compromise. We ended up with two
rankings . . . The Bast at the track. and
The Best as voted by our group of
tasters. And there's very little corre-
spondence betwean them.

Chevrolet Corvette

The Corvetie is " "The Best Production
Sports Car In The World” on a race
track, no guestion about it. It was 1'%
seconds faster around Lime Rock than
the Porsche 8285, which is a significant
differance on a track this short. In the
slalom, however, both the Ferrari 308

Produced by the PAL Alto Depr
Text Ricrt Taior
Steamroller-sired Gﬂir tires on the new Vette provide so much traction that Pncims: Bill Stand
It's aimost lmpossible you to spin the wheels, even during a drag-racing start.

Road work Imvolved successive laps of an 11-mile loop that Inchuded a varlety of road surfaces to test cars In everyday driving

T




TEST RESULTS

OVERALL a-MILE BRAKING SLALOM  'BIGBEND' LAP FUEL ECONOMY
CARS RANKING (8@, & mph) B0-0 mph (1. (mph) TIME (sec.)  TIME (min.) PM TestEPA City
Porsche 928 1 15.37 @ 90.0 128 5810 8.08 1:09.0 12.6/17 mpg
Porache B44 2 16.41 & B4.5 139 5571 877 1122 16.9/22 mpg
BMW B33CSI 3 16.37 @ B4.0 170 56.71 are 1:14.7 15. 719 mpg
Ferrari 308-GTS 4 15.40 g3 91.4 166 59.76 B.12 1:10.4 11.7/11 mpg
Jaguar XJ-S HE & 1583 @ 85.0 154 57.85 8.20 1114 11.1/14 mpg
Camaro Z-28 | 1581 @ 9.0 158 59.23 8.02 1113 10.4/16 mpg
Corveite 7 15.10 ¢ 91.5 155 59.46 7.87 1:07.5 11.8/16 mpg
Mercedes-Benz 3805L :] 1764 @ 772 126 55.71 8.80 1:14.8 15.0/18 mpg
Mustang SVO ] 15,80 @ 90.1 170 62.41 8.04 1:09.1 11.:2/17 mpg
Aston Martin Volante 10 17.23 ¢ B4.5 146 53.29 8.94 1:17.4 9510 mpg
Mustang GT 11 15.83 & 901 140 56.71 B.58 1:138 14,4117 mpg

The braking columm lisis the distance neaded 10 stop from 60 mph withoul
skidding. The slalom column shows the speed achieved white weaving
thiough sevan cones placed 100 . apart; the higher the speed, the bater tha
handiing. Because there is no skidpad af Lime Rock, wo limed each car

and Mustang SVO were able 1o beat it,
and the Corveite was a disappointing
seventh in braking,

We had the first Corvette in the coun-
try with the Doug Nash “‘seven-speed™
manual transmission. This is nothing
mare than the old Borg-Wamer four-
speed with an electric overdrive on the
top three gears. At the track, we found
it fastest with tha overdrive turned off.
On the street, most of us used it as a
straight five-speed. The most frequent-
Iy asked question was: “"Why didn't
Chevrolet just use the excallent five-

speed that's already in the Camaro?"

Tha Corvette uses the same small-
block V8 first put into the '55 Chewvy.
Even with throttle body fusl injection,
tha 350-cu.-in. version in the Vette runs
out of steam quickly. It's yellow-lined at
4,300 rpm, and the torque peak is &t
2,800 mpm. By the standards of Cor-
vettes from the '60s, this is a low-rev-
ving. “‘cocking’’ engine.

Evan Chevrolet's engineers admit
that much of the Corvette’s phanome-
nal comering power is due to the 255/
50VH-Eagle tires that Goodyear de-

Track test the most complex, combining aling,
wmmmmn,mmn-wanﬂmMna
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acceleration, b handiing and top
stralght.

through Big Band—a 180° lurm a1 the end of the main straight. Lowar 1imes
indlcate betier steady-stale comering {as opposed 1o the transitionsl fekt-right-
taft handiing in the slakom]. Overall ranking was determined by averaging sub-
jectivia ratings of cars on track and strael by PM (estars

signed just for this car. Our prafession-
al racers guessed that the Corvette's
1.5-second margin over the Porsche
928 was due primarily to tires.

It's impossibla to spin the tires even
with a drag-strip start _ . . the Corvetts
simply hooks up and goes. The same in
hard comering. There's no slip, no
Sway, not even any tire squeal. You just
kesp cormmering faster than you ever
imagined in a passenger car.

The Corvette won the performance
portion of our test, but whan all the
street driving ballots were added up, it
ranked seventh out of eleven.

A% Sam Posey sald, “The Corvette

{Piease tum to page 122)



ComBow sling by NonFireArms doubles Wukng Repeater by Maksman feeds shot from
over roflers and shoots armroews of balls. 545, resenyoir in the handle if you don't fumide, 15,

NOW: SUPER ACCURATE

SLINGSHOTS

Slingshot renaissance opens up a new world for
serious competition shooters and hunters.

BY ANGUS LAIDLAW, Phatographs by George Ancona




Maxima folder by Marksman extends the
fark for A longer draw Lo Increase ponver, 510,

Pochet Roduet by Hank Roberts typifies the
modern medium-tech sport siingshot. 59

atapultry—to give the shooting of slingshots its upscale name—

has burgeoned quietly in the shadow of the compound bow, the

crossbow and black powder shooting sports. 5till struggling to
overcome a bad-boy image fostered by generations of Kids, serious
catapult shooters have been holding national and international
matches as well as local competitions. Big game hunters also find ef-
fective uses for slingshots as auxilisry equipment.

Although slingshot patents taken out since the 1860s make a stack
nearly an inch thick, it's only in the last 30-o0dd years that the once
simple wooden-<rotch slingshot has received the full attention of seri-
ous engineers working with the latest materials.

The results of their efforts make the applefork with bands cut from
an old inner tube, like the one hanging out of cartoon<haracter Dennis
the Menace's hip pocket, look like an antique. Now we have designs
using flat latex driving bands, surgical tubing, shaped molded tapered

[Phsase Furn 2o pagn | 529
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Over the years, instrument
panels have gone from
Spartan to overioad.

BY MICHAEL LAMM
West Coast Editor

n horse-and-buggy days, the
dashbpard protected the car-
riage driver from road splash. Or
wor=se. Along came the motorcar at
the tum of the century, and among
the holdovers from horsedrawn
days was the dashboard.

People who design today's auto
interiors don't like to hear you call it
a dashboard, and rightly so. When
the Curved Dash Olds became
obsolete, so did the concept of the
dashboard for automobiles be-
cause, as the engine moved from
underneath the seat to the front of
the car, the dashboard in its ances-

{Flease turn to page 150)

|1 Computer-driven, lquid-crystal dis- 7 By 1930, most cars had full Instrumen-
play frem 1984 Corvette contrasts tation, Ambitious fwd 1930 Bucciall
sharply with earller instruments. had a neat centered gauge cluster.

a Dials grew larger

z Brooklyn's first and finest sports car, designers copled alrcraft muﬂl':.. 14

the 14-hp 1906 BUM runabout, had with handsome 1536 Cord panel.
only a fuei-pressure manometer.

Plastic embellishments of the early
‘401 oftery split or but not

And the driver of this 1910 Hudson thess massive pleces on 1940 Nash,
relled stri on his ears and eyes,
because d had no gaugesl

10 First Corvette of 1953 lent Iz fan-
shaped dial pattern to "55 Chewy.

A B e mienis
-presure gauge gr, ﬂ' Lincoln's new-for-19460 put four
trimmed wooden (nstrument panel 1' lm.mum&';dmm
of a 1913 Mercer. for easy with controls and
radio handy to

ﬁmm m:;ltg ;3E Fn':;s m“l '2 1961 Bulck speedo appeared in mir-
with ammeter only. The gas 'gauge” ror, which driver tiited to sult view,

was nothing more than a stick, Moving red marker showed speed.

IBTnhn en pérsonal appeal. the
Flush-fittl bullt-in gauges began 196b ird surrounded both
to appear in more expersive cars of the driver and pamsenger in cozy

‘20x. as In this ‘16 Jordan Playboy.




DOK WHAT'S HAPPENINGTO

[TRALGHTS,

Now theyre more like real airplanes than ever and—believe
itor not—you stilldon’t need a license to fly one.

BY SHELDON M. GALLAGER: Photographs by HowardLevy =




t's been only a little more than a year
since the FAA made its historic pro-
nouncement that ultralight aircraft with
a maximum weight of 254 pounds and
& maximum speed of 63 mph would be
considered nonairplanes—a  surpris-
ingly benevolant gesture that exempts
such craft from N-number regis-
tration and pilot licens-
ing. What's happened in
the brief interval since
then is fascinating, but may not
be exactly what the FAA had in mind.
Take, for instance, the Curtiss JN-4
Jenny shown at left. A remarkable %-
scale replica of the famous World War [
Allied wrainer, it just sneaks in under
the ultralight parameters at 253.1
pounds and 62 mph—and can thus be
flown without a license—but a "nonair-
plang” it hardly is. With a wingspan of
28%% feet, it can carry pilots weighing
up to 225 pounds, climb at 800 feet per
minute and reach a service ceiling of
mare than 20,000 feet. That's a lot of
airplane for something that isn't one.
The Jenny, in fact, is just one of a
whole new breed of bold and imadgi-
native ultralight designs that hawve
evolved from breezy little wire-braced
kites imo what, for all practical pur-
poses, are true airplanes that just hap-
pen to be slow and light enough to
escape FAA regulation. Not only do
they look and fly like real planes, but
they've reached a level of sophistication
undreamed of when John Moody first

and-fabric flimsies of only a few
ago. Wings foid for trallering and 3;:1
porate full-span flaperons that serve as
both flaps and allerons. The price with
20-hp engine I8 $7.950. Future options
will include full bubble canopy. disc
brakes and even retractable gear.

Aerotique Parasol [s patterned after
z the naostalgic

ng mMonog-
anes of the "30s. It can be bullt
giom {$75) for about 52,500,
including 28-hp mill. Compilete kits will
be avallable later.

3 A classic J-3 Plper Cub? Not quite,
but close enough to fool the It's
the Fisher Koala, a 2

scaled-down lock-alfke that's kit-priced

at 34,750 with 40-hp engine.

Like the historic Jenmy abowve, the

Hovey Delta Hawk Is another trim
gl::lnp::nefrm;h era. The 40-

€r market :
m&hm.phmﬂumaﬂ‘km
fully assembied for §9.250,

Qne of the most sophisticated new
L:trallyauhﬂ!mcﬂr:mr_t.lCm-

ra-li trl—gecﬂ;\lnphnt boasts
advanced features as

such leading-edge

wing siots for Improved stall control—a

rd for unlicensed neophytes—

and spoilers for gl control In

5o mmm:s-m b 5: sgrd

g = Elig e & -
g:yprkeg wm.ﬁrm




ULTRALIGHTS

stuck a small engine on an Easy Hiser
hang glider 2 decade ago, starting a
whole madcap movement.

Genuins three-axis contral, with sep-
arate rudder, elevator and ailerons—
once thought silly and unnecessary by
some—is now standard on virtually all
new models. Some even incorporate
such advanced features as flaps, spoil-
ers, disc brakes, retractable landing
gear and steerable nose or tail wheels.
And all do one thing that real airplanes
can't; They come apart—often in inge-
niously tricky ways—for easy transport
and storage.

Imtriguing new shapes

Until recently, ultralights all looked
pretty much the same—a big parasol
wing, open-air seat and spindly tail
strung together by a rat's nest of
cables. Now you have a choice of con-
figurations ranging from nostalgic old-
timers like the Jenny to exotic new
shapes like the bullet-nosed, twin-
tailed Sadler Vampire and the amphib-
jous, canard-winged Sun Ray. (For
spurce Iinformation on the alrcraft
shown here, see the listing at the end of
this article.}

For warplane buffs, there's a Fokker
Eindecker, a full-scale—yes, full-
scale—replica of the famous, or infa-
mous, German fighter of World War L
The Eindecker {German for one wing or
monoplane) may not look fearsome

(Figage turn [0 page 129)

New ARVs:

Half Ultralight, Half
Airplane

t was bound to happen. Just as ultralights get more like
airplanes, now airplanes are getting mors like ultra-
lights. The latest manifestation of this curious irony is the
so-called ARV —short for Air Recreational Vehicle. What's
an ARV? Good question. Acually, it can be anything you
want o make it so long as it weighs no more than 350
pounds—the only limitation. The objective is simple: ultra-
light economy with real-plane performance. Some ARVs
can top 100 mph and climb at better than 600 f.p.m. on no
more power than that of & typical ultralight,

Unlike true ultralights, ARVs enjoy no special privilages
under FAA regulations—you still have 1o be a licensed pilot
to fly one. But their heavier wing loading makes thein stable
in gusty winds that would ground most ultralights, and
their bitty engines, burning less than two gallons pec hour,
can run all day on a few bucks” worth of fuel. Try that in
your Cessna 150 or Piper Tn-Pacerl—5.G.

Pup Is an economical, bulld-lt-yourself,
ihymmmmmmm
locally purchased materials. Plans are 550;
construction cost Is about $2, 100 with 20-hp
mill. Materials kits are alsio avaliable.

Bestof both worldk? Topa Scout is a tnleirrll'-, but with the wi
It

looks and
Srsigned Yor say

hp &

of an ultral cruises at 45 mph on 47
:urum.:ﬁ%:.m“ $100.

38
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You can't get much closer to a real airplane and still be an unlicensed ultralight than this striking Sorrell Hiperlight, a negative-
stagger biplane reminiscent of the famous Staggerwing Beech. It's 58,500 prefabricated or 56,500 a3 a kit, both with 28-hp engine.

A motor glider with STOL capabllity, 38-hp At 195 pounds. tiny Star-Lite could be an  Avid Flyer is a twio-seat ARV with the trim
Zipper CL-1 has a power-off glide ratioof 18 ultralight If it weren't so fast. It does 110 looks of a Piper Tri-Pacer. It crulses at 80
te 1. Price has not yet been firmed up. mph on only 10 hp. costs about $4.000. mph on 43 hp, Kit costs $8.495.

One of mast radical new ARVS Is Acra-X, a  Tri-gear Questor welghs only 270 pounds. A real airplane for only $4.0007 That's the
box-wirng. canard biplane said 1o be super-  crulses at 120 mph on 37 hp and burns less  projected construction cost for 28-hp, 110-
easy to fly. About 38,000 with 50-hp mill.  than 2 gal. per hour. Kit Is about 57,500, mph Zippy Sport. Plars are 5100,
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BEAT YOUR HANGUPS

Here's Your Ultimate
Telephone Center

Everything from digitally controlled remote
telephones to slow-scan TV phones can be yours
right now. Here’s how to choose from the most
exciting phones and accessories ever.

BY MARC STERN. Photographs by Layman/Newman

TYMSHARE SCANSET XL
(Terminai)

ATET GENESIS
{Telephone|




lmaginr,- sitting down at your phone tonight, calling
a friend and talking while he warchesyou. Or, going
to your phone, dialing a number and having the
world's latest news flash onto a screen. Does it sound
like science fiction? It isn't, it's just part of the Popular
Mechanics "Ultimate Phone Systam.”

These features and more are available right now,

Genesis of the system

Genesis looks much like an everyday electrong
phone, but it is actually much more, The keypad s o
dead giveway. Instead of having the traditional but
tons, it has a touch-sensitive membrana keypad with
which you enter your phone numbers, I nside the unit
is migroelectronic circuitry that handles many chores,

thanks to the electronics revolution and microelec-
tromic technology. We set up the system you see here
and explain how it works, step by step

For instance, the circuitry allows one-touch calling
of seven programmed numbers and emergency num
hers. In addition, it has a savesend feature, which

ZENITH CV 1950

[Color monitor] Lad 3 e e

ZENITH VC1810 =

{Color camera)

With her picture being previewed
on the monitor, and ready to be
ient to another phone equipped

with the Robot 450C television
unit, our model chats on the fully
computerired Genesls telephone.
Meanwhile, she'll be able 1o do
everything from getting stock
quotes to booking an alrplane fliight on
the Scanset XL terminal, If she does take
that airline flight, the Duofone TAD-150A
will take messages while she's away. Bul

It she leaves only for a different room, the

Uniden will keep her In touch

ik
I= &

ROBOT 450C
{Cotor stow-scan TV unit]

POPULAR MECHANICS -

UNIDEMN EX-25&00
[Remote telephone]



recalls any previously dialed number
with one push of a button. The phone
also will act as a speakerphone so mare
than one person can sit in on a conver-
sation, and will present you with a
readout of the time, date, day, month,
number dialed, call status and step-by-
step user instructions. Further, anyone
using this phone can begin a call with-
out lifting the handset.

Like a home computer, the Genesis
accepts plug-in canridges which ex-
pand its functions to include greater
memory and an electronic datebook,
and to act as a general dialing directory.
You also gain one-touch access to such
features as call-waiting, forwarding
and long-distance access restriction.

Dialing for data

Now that you can te any phone
device into the system, there's a new
generation of terminals. These units
look much like the computer terminals
you see at an airline ticket counter, and
they can give you access to the world of
information.

A typical terminal is the Tymshars
Scanset XL, offered by a wide variaty of
companies. Not only does it feature a
traditional terminal keyboard and
screan, but it has a built-in welephone
handset so you can use it to call a friend
or business associate.

Streamlined, the Scanset XL is de-
signed to tie into any of the many infor-
mation utility services available, such
as CompuServe, The Source and Dow
Jones. These services can bring you the
latest stock quotes, airline information,
current news eavents and more. Some of
these services also offer want-ad list-
ings and bulletin-board listings, and let
you talk with anyone on a CB channel.
You can also use this device at home
to communicate with a computer at
work.

ou should be aware of the cost with
any of these services. Typically, if you
use these services during the daytimea,
they will cost anywhere from $15 to
$25, At night, after peak usage hours,
the rates become far more reasonable,
£5 or so per hour. If you spend a great
deal of time at the keyboard, you may
find yourself with huge bills.

Walking and talking

The PM Ulumate Phone System
wouldn't be complete without the por-
table phone. [n reality, portables are lit-
tle more than two-way radios. They
connact to the phone systam via a base
unit'transmitter-receiver. The base sta-
tion is ted to the phone line and a.c.
powar and sends calls to the handset.
The battery-powered handset, in turn,
is a handheld transceiver which takes
the signals from the base station and
tums them into a telephone conversa-

{Flease tumn to page 132)
102

Amaz-A-Tron from U5 Tron [left] is a
memory dialer which stores up to &0
phone numbers, The Sensaphone from
Gulf + Western [right) Is a home-monl-

The Uniden 2600 (left] Is a remote phone
that's truly a pocket portable: The hand-
set folds to fit In the palm of your hand,
The AP-710 from U5 Tron [right) is a

Webxors Zip 758 (abowve| Is a phone
with many state-of-the-art features, such
a5 memory and automatic redialing, but
with a fairly conservative style and
shape. The Uniden EX-1050 (top left] Is
abo a full-feature phone with memory
and a hold button. along with a speak-
erphone function. The Webcor Zip 757
(left) can store often-called phone num-
bers In memory, has a hold button, and
has a volume controd in handset. Phormes
llke these can help you to automate
buslness and personal calling.

toring unit: When you call home, a voice
synthesizer gives you |[or anyone else
who calls] the house temperature and
the status of your burglar alarm system.

more conventional remote phone, Both,
like all remotes. enable you to take your
phone amywhere in your house or yard;
only the base unit s plugged in

POPULAR MECHANICS = IANUARY | 984



PM OWX/NERS REPORT: BY MICHAEL LAMM west coast Epiror
NISSAN PULSAR NX

“Has the styling of an expensive sports car.”’

—KENTUCKY PHARMALCY TECHMICIAN ‘

"‘Wish | had turbocharged engine.”
—WYOMING SAWMIEL WORKER

-
| #1

' ) .r ..

c > :
“Ol filter is :
hard o change.’ i -
~ILLINGHS FARMER \

"Economical vehicle Tor around town,
without the econcbox look.”
=WEST WIRGIMNIA MECHAMNICAL FMNGINEER

“Rear seat not comfortable for aduits “Dealer would not talk anything less than sticker price.”
Front is roomy. An excellent two-person car.”’ CALIFORNIA SP};EEH% ATHOLOGIST i

—hICHIGAN TEACHER

love its | alone, but that's the biggest part of

OUNErS I0ve TS I0OKS,  ANATIONWDESURVEY s puscre etions Rotey 5
Eua - at . BASED ON 1,403,757  percent of the owners we surveyed con-
ut want more power. fessed that the Pulsar NX's styling
OWNER—DRIU EN MTLES proved totally irresistible, Keep in mind

en Missan first showed the Pul- that the Pulsar, like the cultish VW Bee-

sar NX to the automotive press,  in, see the car and drive home happy. tle, appeals mostly to younger people,

the coupe's tall, angular styling caused Buyers aren't motivated by looks {Please turm o page [46)

some concern. Some of us didn't espe-
cially like it. One editor whispered to
me during a slide presentation that he
thought the car lookad like an ald Tri-
umph Herald in drag. We were even a
little apprehensive about how the Pul-
sar might fare in the marketplace.

But we needn't have wortied be-
cause, according 1o our owner survey,
the car's styling definitely quickens the
pulse of Pulsar buyers. Oddly enough
(oddly to me, at least), the Pulsar sells
itself. Dealers don't even stock Pulsar
literature anymore. They found that the
salesmen didn't need it. People come
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Getting An Edge
The Japanese Way

Innovative Japanese
sharpening equipment
and techniques are
influencing the way shop
workers get an edge.

TEXT AND PHOTOS
BY DAVID A, WARREN

In these days of fast-moving high
technology, it seems that innovation
has become almost routine. Every-
where you look we're trying to hammer
out new solutions to both old and new
problems. However, it's refreshing to
occasionally learmn  something
about a practice that's been around for
a long time, such as the water sharpen
ing techniques of the Japanese. At first,
they may seem like a radical departure
for some Westam shop workers, but
the advantages are real The bench
stones and electric-powered grinders
shown hers not only make sharpening
eastar, but also yield a more durahle
and precise edge. which should be the
bottom line for any crafisman, East or
Waest

The basic difference between the
Japanase approach to sharpening and
the typical Western approach is two-
fold: First. the Japanese use water
instead of light otl as a lubricant, and
second, the design of their bench
stones and grinders differs substantial-
ly from ours

New

lapaneir grlnﬂln:; w el |3 allgred horlzon
t.l]l!,r to provide a wider sharpening surface
than typical Western grinders, It alio uies

Typically, Westermn chisels and plane
irons are manufactured to a hardness of

about 61 on the Rockwell "C" scale. In
our tests of some Japanese cutting
edges, we found them to be about 64 or
65 on the same scale. Because this
scala is logarithmic, this three- or four-
point spread is significant. In fact, a 64
or 65 hardness is almost the same used
for metal lathe tool bits.

The advantage of the harder steel is
that once it's sharpened, it will hold its
edge longer. The disadvantage is that
it's more brittle. To minimize the chip-
ping caused by brittleness, Japanese
steal is given a tough grain like forged
steal instead of cast steel.

A harder cutting edge demands a
softer honing stone becauss the hard

[0

steel quickly dulls the sharpness of the
abrasive particles. Soft stones wear
faster and, in the weanng. continue to
expose fresh, sharp particles to abrade
the steel edge. Not only are the Japa-
ness man-made stones softer, but also
their abrasive particles are held togeth-
er by a milder bonding agent. This
agent is weakened by water. S0 when
the stones are soaked, the surface
renews itself quicker still. The water

water, Imitead af all. A% & lubrfcant

also prevents the surface of the stone
from glazing over with trapped debris.

Historically, water was the original
lubricant used by both East and West,
even before Marco Folo. However, it
had one drawback then that it still has
now: It will rust carbon steel. Oil won't.
S0, when kerosene lamps became pop-
ular and their light oll was readily avail-
able, Western sharpening took to oil
lubricant. We still use the term "whet-
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Horizontal grinders have a
large surface to grind wide
chisels and plane irons.

Water grinders llke the Rakuda model
shown can accommodate entire
Irors. Slow motor
rpm and constant water lubrication reduce
heat bulldup. protecting temper of blade.

The curved profile and extreme length of a
kitchen tkr:l& are problems I’urg‘mﬂul
wieels; blade nding.
o St o o e
uniform arc—Iis possible with type showr.

Not all water grinders are Japanese-made.
Some American makers offer their own ver-
sioms. like Wen unit above. It features an
adjustabie tooirest and an innovative gulde
slot |armow] to sharpen twist drill bits.

The advantages of horizontal wheel align-
ment are not limited to water grinders.
Hone-Rite unit above ha a
wheel on which you

pounds, suspended In light oll.

athee COMm-

stone” and "“whetting the edge”™ even
though the water in most cases has fall-
en by the wayside.

All shop workers know how time-
consuming it can be to remove a nick or
chip in a plane iron or chisel on a bench
stona. Power grinders make this job a
great deal easier. However, the stan-
dard Western grinder, with its thin 8-
or B-in-diameter abrasive wheel
mounted wvertically, does have some
drawhbacks which the horizontal Japa-
nese design does not have, First, Wast- .-

CHISEL

il

- _

e N
=
Ao
&On

—m—

KITCHEN
KMNIFE

SCISSORS

em grinders operate at high speeds e

i 1 . 1
'_-ﬂﬂ:_ no lubricant Thg hea gmarale-:f e tiadt pr v el
in this process can easily draw the tem bevel ﬁm""yp"m' mg"wm:m' o0l marn-
per from the edge unless the operalor  jaciurer. if it's been distorted, use these bev-
continually dips the tool in water to el angles for the tools shown.
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Most scissor blades are short enough to rest
completely on wheel, Use slight pressure
and a siow rocking motion when grinding.
All carbon steel biades should be wiped dry
after sharpening to prevent rust.

The configuration and composition of
sharpening discs vary widely., Glass disc
[left] and cast-iron disc (middie] both
. Others

keep it cool. The vertically aligned
wheel also creates a concave profile on
the cutting edge, which weakens the
edge by reducing the supporting metal
immediately behind the edge. Because
of this, some shop workers have sharp-
aned their chisels and irons on the side
of the wheel. But this is extremaly dan-
gerous and is in no way recommended.
A standard grinding wheel is not
designed to withstand this side-to-side
stress and definitely can break when in
use,

The horizonwally aligned grinders
have a much larger work area so you
can easily grind the widest chisels and
plane irons to a dead-flat cutting edge.
These machines also operate more
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Japanese bench stones are.

very porous. You should
soak them before use.

Japanese hand stones use water as 3 lubel-
camt and come In a wide range of grits
Coarse itone above cuts fast but wears fast,
50 It size is crucial. All four sides can
be used stone needs flattening.

slowly—around 500 rpm-—which min-
imizes friction.

Basichlly, there are two different
types of horizontal grinding discs: flat
discs of glass or iron, and man-made
stones of various grits. The glass or iron
discs require adding powdered abra-
sive to their surface—suspended in a
light oil or water camier—to do the
actual grinding, These systoms have

Medlum-grit water stone works

bri a dull edge back to life, but It
wion't quickily remowe nicks or chips In a cut-
ting off blade before

wusing tool on a fine polishing stone.

the advantage that the disc itself
always remains flat and will not wear
as quickly as the stone, These machines
are made by American and European
firms as well as the Japanese,

But most of the Japanese horizontal
grinders are of the stone type and they
employ a constant wash of water as a
lubricant and cooling agent. The water
flows from a machine-mounted reser-

Water sharpening system from Fine T
has 800-, 1,200- and 6,000-grit stones
attached to a single holder, Change stores
by lifting out and twurming block, then sliding
back into water contalner grooves.

§

woir into a central well from which the
water is drawn ouwt by the centrifugal
force of the wheal, and it then spreads
evenly across the grinding surface.
Standard discs are 1,000 grit, which
is considerad coarse by the Japanese
and relatively fine by Westemers.
Many coarser and finer discs are avail-
able. The stone discs will show wear
depressions over time, but the suppli-

distinctive design of Japanese chis-
els and plane irons is the result of

Japanese Tool Design

erly flattengd and honed to a high polish,
the blade is turned over and the bevel is
sharpansd according to the tool’s individu-
al requirements.

Tha e drawback to the concave back
Eventually, the cutting edge will approach

POPULAR MECHANICS + JANUARY 1984




Japanese sharpeners use
water instead of light
oil as a lubricant.

Honing gulde promotes uniform sharpening
whether you use a water or oll stone. With

both hands, push full strokes acoss the
stone face. Be sure to vary grinding path
slightly a1 you go 10 STOME Wears svenly.

ers of these machines have dressing
stones available, specifically designed
to flatten the water discs. These
machines can cost from $130 1w $300.

While power water grinders can
make guick work of dulled and nicked
blades, if the price puts you off, a bench
stone of 700 to BOO grit will do the
same job, especially if you use a sharp-
ening guide like the one shown in the
photo to assure the same angle with
every pass.

Japanese bench stones are very
porous. When you submerge one in
water, air bubbles will flow out of it just
like champagne. You should always
soak the stone for five minutes before
using it, then occasionally splash fresh
water ontoe the grinding surface when
working. You can store the coarse stone
on one end in a small amount of water,
and capillary action will keep the stone
wel. (Storing in water only applies to
man-made stones. If you do the same
thing to natural Japanese stones, they
will disintegrate.) Or you can work the
stone in a container of water as shown
in the photo. Finishing stones must also
be soaked in water beforehand to func-
tion properly.

When cutting, a ‘water stone
produces a shurry of broken abrasive
that sits on the surface and aids in the
cutting. These particles, having been
worn off the stone, are finer than those
still bonded in the stone. Thereforse,

The tools, bench $30nes and Douwer gnngers SR i)
tree phobos were suppéed by \Woodine, Shopsmigh,
Garen Wade Fine Toals and Hone-Rite Tre: Addiess
for each i given 1N the source st
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they act as a sont of intermediate gt
between the stone you are working on
and the next finer ona.

A typical bench sharpening opera-
tion usually includes three stones: a
coarse BOO-grit, 8 medium 1,200-grit
and an extremely fine 8,000- or 8,000-
grit {Gold) stone for polishing once the
blade is sharpened. As you finish with
each stone in succession, be sure to
wipe the slurry off bath the stone and
the tool 50 you won't carry the coarser
grit onto the finer stone.

Eventually, these stones will reveal
wear marks that will prevent them
from accurately flattéening the back of a
blade or sharpening the bevel evenly.
At this point, the stone should be flat-
tened by first soaking it in water and
than rubbing it over a 300- to 400-grit
pieca of waterproof sandpaper. Be sure
to do this operation on a flat surface.

The first stap in good sharpening is
to make the back of the blade absolute-
Iy flat. Do this by placing the back of the
blade flat on the stone and rubbing
back and forth until the surface shows
uniform abrasion patterns. This pro-
cess, normally called “lapping” the
blade, is crucial. If the underside of a
chisel or plane iron is not flat, the bevel
will never meet it properly in one
straight line and the tool will lose much
of its effectivenass.

Next, sharpen the bevel to the angle
originally established by the manufac-
turer, or to one of your own choosing.
There is & good deal of debate about
proper bevel angles and many sophisti-
cated woodworkers will adjust their

bevels, depending on the steel in the
blade or the type of wood they are
working. But as a rule, the angles
shown in the drawing on page 1056
should be adequate for Westemn tools.

When the bevel is finally honed on
the fine stone, turn the blade over again
and lightly polish the back until the thin
wire burr left on the edge from sharp-
ening the bevel falls off.

Bacause those stones are soft, they
are highly susceptible to damage. For
this reason, it's a good idea to chamfer
the edges slightly, using 300-grit abra-
sive paper. This will reducs the chance
of the stones being chipped. ™

SOURCE LIST
Constantine & Son, 2050 Eastchester Rd,, Brome, N.Y
10461

Craframan Wood Service, 1735 Wea Cortland Conirr,
Addison, [1. 60101

Sharpensr Products, Box 41, Hosswlle, [0
GOPET

Fine Tool Shops Inc.. 20 Backus Ave.. Box 1262, Dan-
bury, Conn. 08810,

Frog Toal Co. Lid., 700 West Jackson Blvd., Chicaga.
. GOa0E.

Garrett Wade Co., 161 Awve. of the Americas, New
York, BLY. 10012

Hone-Rita, Boa 3177, Shawnes, Kan 66203

1. Chaapet & Sona, Chaaps Pond Park. Boa 17098, War-
refgville, Ohio 44128

Lalchtung Inc., 4844 Commerce Parkway. Cloweland.
Ohio 44128,

Smars. Rosbuck and Co.. Sears Tower, Chicago. 1l

BOES4
Shopemith Inc., 760 Cerier Dr., Vandalla, Ohio

Woodcraft, 41 Atantc Awve. Boa 4000, Waobum.
Mass D1BES

“Woodline The Japen Woodworker, 1731 Cloment
Ave., Alameds, Calif 94501

Woodworker's Supply af New Mexico, 5604 Alameda
N.E., Albucpuérgue, N.M, 87113,

Wood Tendar, 4611 Macklind Ave., 5t Louis, Mo
E3108.

"Most complete inventory of Japanese tools, bench
stones and water grindars,
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Here’s how to save energy and create dramatic effects
using low-voltage lighting in your home.

ow-voltage lighting isn't a new
concept, but one that only recent-
ly has come of age. Fixtures for
these lights operate at voltages stepped
down from standard line current.
They've been used for more than 20
years in museums, art galleries, restau-
rants and jewelry stores for display
purposas. The highly concentrated light
beam is sasily controlled to shine pre-
cisaly on an individual object such as a
sculpture, painting or centarpiece.
Now, with the availability of low-
voltage track lighting and the introdue-
tion of two new recessed fixtures, more
homeowners are discovering low-volt-
age lighting as an aturactive supple-
maental light source. In addition, low-
voltage lamps produce more beam
intensity per watt than standard wolt-
age bulbs, and that means energy sav-

Low-vohltage fixtures use a trans-
former to step down standard 120-v.
house current. Most fixtures operate at
either 5.5 or 12 v. But this dossn't
mean low-voltage light is dim light.
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BY MORT SCHULTZ
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applicatiors for low-voltage accent light-
Ing: flush-mounted, recessad flxtures [top)
and track lighting [sbove).

Low-voltage lamps provide greater
candlepower (candelas) than conven-
tional incandescent lamps of the same
wattage. By design, many low-voltage
lamps provide more candelas than
greater wattage incandescent lamps.
For example, the maximum candlepow-
er provided by a 150-w./120-v. R-40
incandescent spot bulb is 5,400 cande-
las. The maximum candlepower of a
50-w./12-v. MR-16 narmow-spot loww-
voltage lamp is 9,150 candelas. And a
25-w./5.5-v,. PAR-36 pin-spot low-volt-
age lamp provides a whopping 30,000
candelas

The automotive industry provided
one of the two main lamps used in low-
voltage lighting systems today—the
PAR-36 (parabolic aluminized reflector)
lamp. It's also known as the sealed
beam. The second lamp, the MR-16
quartz halogen, was developed by the
photographic industry. One such lamp
is the General Electric Precise Multi-
Mirror lamp.

The 4'-in.-dia. PAR-36 lamp fea-
tures a glass reflector coated with a thin
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layer of vaporized aluminum. Both the
reflector and the lamp's hemispherical
shield trap stray light. bringing the full
intensity of the beam to an exact
area.

The 2-in-dia. MR-16 lamp has a
reflector that's divided imto hundreds of
shiny segments to direct the light. A
dichroie reflector coating reduces heat
and helps prevent colors from fading. A
variety of beam spreads is available for
both lamps, ranging from narrow spots
to wide floods.

There are sevaral factors to consider
when choosing between PAR-36 and
MR-16. It's an important decision
because a PAR-36 lamp won't fit an
MR-16 fixture and vice versa.

The rated life of the two lamps dif-
fors significantly when dealing with
narrow-beam lamps. The narrowest
beam PAR-36 (25 w./5.5 v.) has a rated
life of 1,000 hours. The narrowest
beam MR-18 lamp (20w./12 v.} is rated
at 2000 hours. The wider beam
spreads of both lamps are between
3,000 and 3,500 hours, depending on
the wattage and beam spread.

Another consideration is versatility.
There are PAR-36 fixtures available
with a dual-output transformer which
accommodates both 55- and 12-v.
PAR-36 lamps. The MR-16 fixtures all
operate on 12 v,

Next, consider the light beam calor.
PAR-36 lamps direct heat out the front
of the unit, creating a warmer, yellower
light. The dichroic coating of the MR-16
lamps allows heat to escape out the
rear of the lamp, producing a whiter,
brighter light.

The final consideration is price. PAR-
36 lamps range from $8 1o $10; MR-18
lamps start at about $14.

Where to use them

Since low-vohtage lamps provide con-
cantrated beams, they're not intended
to be a substitute for genaral lighting.
For example, the widest beam MR-16
flood (75 w./12 v.) has a beam spread of
only 58 f. on a horzontal surface
when placed 8 ft. away. Use low-volt-
age lighting to highlight certain areas
or particular objects. It can also draw
attention to an entrance hall, staircase
or loft area. Avoid installing low-volt-
age lighting fixtures in areas used for
reading. The sharp contrast between
lit and unlit areas could cause eye-
strain.

To drop line voltage 1o low voliage,
you need a transformer, and there are
two typeas: remote and imtegral. The old
method is to use a remote transformer,
such as a TF60 or TFCE0. The T stands
for transformer, the C for cord and plug
and the 60 for capacity in watts. The F
stands for fused. which means that if
there’s an overload. the transformer
won't bumm ouwt, Some transformers
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trarsformers: the PAR-36 lamp

fixture with an adjustable lamp socket [top). and the MR-15 lamp fixture (above].

aren't protected by a fuse. Be sure to
avoid them.

With a TF80, connect the standard
voltage source {120 v.) to the input side
of the transformer. Then, connect the
low-voltage wire (No. 12 or 14 nonme-
tallic sheathed cable is recommended)
to the transformer and run it to one or
more fixtures recessed in the ceiling.
Add a switch, autotransformer dimmer
or electronic dimmer designed to be
used with a transformer. Never use a
standard dimmer switch—it could
damage the transformaer.

With a TFCB0, the wiring is the same
except that the transformer has a three-
wire primary cord and grounding plug.
Power is received by plugging the cord
into a8 120-v. outlet.

If installing more than one fixture in
a room, the remote transformer method
is the least expensive. However, thera
may be problems caused by voltage
drop. If the circuil is of appreciable
length, lamps near the transformer will

operate at a higher voltage than lamps
farther away. This will reduce lamp
life, produce uneven lighting and result
in irregular lamp operation. Note: Sys-
tems with remote transformers don't
usea MR-16 or PAR-36 lamps. Thay use
other lamps, ranging from 5.5 w. o
37.5 w. .

Many low-voliage focures come with
a built-in transformer, such as the Light-
alier units shown in the drawings.
These fixtures are sasily installed in a
new structure when the ceiling joists
are accessible. But they're also de-
signed for installation in existing ceil-
ings.

Here's how: First, you install the wall
switch to operate the new fxaure. If a
dimmer is used, be certain that it's a
variable auwtotransformer or electronic
dimmer designed for low voltage. Run
a standard woltage cable to the switch
from a junction box or house service
panel. Be certain to disconnect the fuse
or circuit breaker first. Caution: Any-
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INSTALLING RECESSED FIXTURES

With the

bridge remowved, maneuver the
frame through the opening and into celling.

one unfamiliar with electrical wiring
should call a licensed electrician to wire
the switch to the fixture location.

Next, connect the fidure to the
switch. Remove the cover from the
junction box on the fixture. Then pry
out one of the knockout plugs from the
box, Feed the cable that leads up from
the switch through the knockout hale
and into the junction box. Join the cable
wires to the wires in the junction box
using twist-on wire nuts. Be certain to
connact white to white and black to
black. The bare wires are ground wires.
They should be attached under the
screw in the junction box.

Snap the bridge off the frame oppo-
site the side with the junction box. This

R

opens ona end of the frame and allows
you to maneuver the fixture into the
ceiling. Secure the frame to the ceiling
by pushing the anchor clips into the
plasterboard.

Before installing the fixture, pull off
the reflector trim and adjust the selec-
tor switch. The ME-168 lamp fixture's
switch offers a 20-w. or 50/75-w. posi-
tion, depending on the lamp wattage

you're using. If you're installing a PAR-
36, the switch lets you vary transformer
output for 5.5- or 12-v. lamps.

Insert the male and of the fixture line
cord into the frame socket to bring pow-
er to the lamp. Then push the fixture
into the frame so it snaps into the lock-
ing rings. Install the lamp into the sock-
et and replaca the reflector trim. Final-
ly. turn the power back on. P

MANUFACTURERS LIST—LOW-VOLTAGE FIXTURES

cmmummmmumnw Las Angoles,
EmLW:;.NWIM&. Pearl River, N.Y,
10865
HduLmMnthumﬁmme Elk Grova Vil-
0. BODOT,

I.lghml-tlm- 346 Claremont Ave., Jarsey City, N.J.

Intarmatic Inc., Intermatic Plar, Spring Grove, [
BOOAT.

H;TEHT'I?.' 1251 Doolitle Dr, San Leandro, Calif.

Progress Lighting, Erie Ave. and G 5. Philadelphia,
Pa. 10134,

Swiveller Co. Inc, Rite. 304, Nanuet. N.Y. 10854
Thomas Ind., Box 35120, Louisville, Ky. 40202
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WORKSHOP
MINICOURSE

Sanding is one of the most common
construction and repair tasks per-
formed around the home and shop. It's
also one of the easiest. But unless you
select the correct abrasive and use it
properly, you'll have a hard time
achieving good results.

To begin with, sandpaper, or “'coated
abrasive’’ as it is technically known. |5
identified by three things: the type of
abrasive particles on its surface, the
grit {or coarseness) of the particles and
the actual amount of abrasive on an
individual sheet. Your choice depends
on the wark you are doing.

Two of the most commeon sandpa-
pers are flint and gamet Flint is less
expensive than gamet and thus is the
logical choice when you're sanding sur-
faces that clog the paper quickly and
spoil it such as soft, gurmmy weods, or
when you're removing paint and other
finishes. Gamet is tougher and longer
lasting and works better for sanding all
tyvpes of hardwoods,

The closest thing to an all-purpose
abrasive is aluminum oxide paper, It
can be used on wood, metal, plastics
and fibergiass. Its abrasive coating Is
the same material used in grinding
wheels, so it's very durable and holds
up well when used in power sanders,

Silicon carbide is the hardest abra-
sive generally available for consumer
use. [ts particles are nearly as hard as a
diamond, so it's ideal for sanding neon-
ferrous metals, composition boards and
plastics. It can also be used with water
or mineral oil for rubbing down var-
nish, polyurethane and lacquer fin-
ishes, as shown in the photo.

The grit of an individual sheet of
sandpaper is identified by the number
on its backing, These numbers range
from a very coarse No. 12 10 a super-
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cutting. Open coat [right] has less coverage, won't clog as fast.
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When sanding rounded comen and con-
tours, abrasive works best If It's backed
with a resiflent biock. Padding allows the

paper to conform to workplece's shape.

To sand sculptural cut cloth-backed
abrasive Into narrow and use llike a
shoeshine rag. abrashye will

fine No. B00. with 22 increments
betwesn The finer papers frequently
are awvailable with cloth backings as
well as the standard paper back, The
cloth is more flexible and better for
sanding curved shapes,

On many abrasives. you'll also have
a choice between closed and open
coats, which indicate how many parti-
cles are on the surface of an individual
sheet Closed coat means coverage
over the entire sheet, while open coat
indicates 50 to 70 percent coverage
{see photo), Open coat does cut slower,
but it won't clog as quickly ™

For rich luster on finish coat of vamnish or
mwnhmt mmﬂlm:ﬂ

from 360 to
mmmwm oll as lubricant.




EASY PIECES

To Malce For Your Kitchen

Build all three and your kitchen
will be more organized than ever before.

TEXT AND PHOTOGRAPHS BY KATIE AND GENE HAMILTON

ardwood dowels and oak combine to form three
contemporary kitchen accessories: a utensil
rack, 8 cassercle cradle and a bookrack. If you're a
weekend or rainy-day woodworker with moderate
skills, you should have no trouble making these

projects using a few hand or portable tools. Each jitem
can be cut, assembled and finished in a few hours.
You might consider making several of each project at
the same time, assembly-line fashion—one for your
kitchen and extras for your friends.

1 UTENSIL

2 CASSEROLE CRADLE

You can use this handsome wooden
cradle to transfer a hot casserole
from the oven directly to the table.

3 BOOKRACK

This contemporary bookorack
boasts fixed end panels and a
sliding divider that adjusts

to sult the cookbooks you owr.
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1. UTENSIL RACK

andier than the old-fashioned

washboard it résembles, this
wall rack corrals cooking utensils in one
convenient place. You can buy the
hanging S-hooks or shape your awn out
of No. 12 copper wire,

Begin by cutting the two wvertical
sidepieces. Then cut the 27 hardwood
dowels to size using a backsaw and
mitarbox to ensure that the ends are
square.

Lay out for the dowel holes in the
sides with a combination square set to
create a centerline down both vertical
parts. Mark a hole location % in. from
one end and on “-in. centers for the
rest of the dowels, Use an awl to make
starting holes for tha drill,

To help bore holes perpendicular o
the wood surface, use a drill guide. You
can construct & guide from two pieces
of scrap wood, each about %% = 2 X 5
in. Gut one 2-in. side of each plece at a
45” angle, then glue the blocks together
so theze edges form a V-guide for the
drill bit.

Apply tape to a Ye-in.-dia. bit at the

%-in. mark for use as a depth geuge.
Bore %4 * Y4-in.-deep holes in the sides
for the dowels. Bare a hole angled
upward in the back of each side 1 in.
from the top for nails to hang the
rack.

Hound the wood edges with a plane
or file. Sand all surfaces with 150-grit
sandpaper.

To assemble the rack, apply a small
amount of carpenter's glue to the dowel
holes of one side. Insert the dowels and
tap them until they're fully seated in
the holes. Apply glue to the holes in the
other side and insert the frée dowel
ands. When the glue is dry, give the
rack sevaral coats of polyurethane var-
nish., Use more than two coats if you
plan to hang it close to the stove.

The S-shaped utensil hooks are avail-
able in hardware and home center
stores. Or you can make them of No. 12
copper wire. Strip off the insulation and
cut the wire to 3-in. lengths. Bend the
wire into an 5-shape using needlenose
pliers. You can make variations in hook
shapes to suit your utensils.

38 DA x 38 -DEEP HOLE,
8T 00 (27 REQD., BOTH LEGS| G

e

,.cj
=/

|Il-.l"‘llllllill_ll‘,i...-'.

DI« 17304
HARDA OO DOWEL
127 REQID )

14

SIDE
3 x 1-104 x 247

UTENSIL RACK:
CIAK (2 RECED |

L

2. CASSEROLE CRADLE

cradle is an attractive and safe

way to serve food baked in a glass
casserale dish directly from the oven.
Designed to accommodate a standard
2-qt. dish, the holder has sturdy oak
handles with hardwood dowels running

its length. Begin work by drawing a 1-
in. grid on a pisce of heavy papar or
cardboard. Transfer the outline of the
cradle ends to the cardboard. Next, cut
out the pattern and then use it as a tem-
plate to draw on the stock. Use a sabre

EACH SQ. =1
e

A=

L R R

2"

314 % 4-104
HAMNDLE CUTOUT

=
I
Mg \

! END—3/4 x 4-1/2 x 9-112"
OAK (2 REQD.)

CASSEROLE CRADLE

I8"-DIA. x
318" -DEEP HOLE
(10 REQD., EACH END)

15/1670.C.
ba |

I8 DIA. x 14-1/2"
HARDWOOD DOWEL
(10 REQD,|

SAdaaaTd waAd
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saw for cutting the top contour.

Lay out the dowal and handle-hole
locations using 8 combination square.
Locate the eight battom dowel holes on
aline 1 in. from the bottom, 1% in. from
each side on '%e-in. centers. The uppar
dowel holes are located ' in. from the
edge, 2% in. from the bottom, Mark the
center of the handle holes 2% in. from
the sides and 3% in. from the bottom.
Provide starer holes using an awl.

Use a V-block drill guide (see the
utensll rack project above for tips on
making the guide) and use tape on the
drill bit at %-in. as a depth gauge. Bors
% * %-in.~deep holes through the dow-
gl marks.

Tocut out each handle, bore a Yi-in.-
dia. hole at both ends of the handle,
Remove the center waste with a sabre
saw. Cut the dowels to a 14-in. length
with & backsaw and miterbox. Then
round all the edges slightly with & block
plane or sandpaper, Sand all surfaces
smooth with 150-grit sandpaper,

Assemble the holder by applying a
small amount of carpenter's glue to the
dowel holes on one side and inserting
the dowels. Then apply glue 1w the
holes of the other end and insert the
free ends of the dowels. Tap the sides
to seat the dowels. After the glue sets,
you can apply sevaral coats of & satin
polyurethane varnish.

{Plaase turm to page I43)
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You Can Build

This sturdy bench gives you your money’s
worth—and a chance to customize.

D
D

ENGH

BY DAVID WARREN AND RAY PETERSON

& main activity in any ongoing
workshop usually centers around

the workbench. It should provide a rig-
id, durable surface for a variety of oper-
ations from sanding to assembling
parts. The version above not only ful-
fills this requirement, but provides stor-
age space for tools and supplies, costs a

fraction of comparable commercial
units and can be customized to suit.

This bench is an improved version of
our classic bench (see Workbench Fit
For A Pro, page 1682, Oct. "70). We add-
ed a heavy-duty, dual-action back vise,
a bench hold-fast clamp and a sturdy
1%-in ~thick butcher block top.

A steel stop (also called a dog) on the
vise combines with a wooden bench
stop inserted into a hole in the bench-
top to held a workpiece up to 52 in
long. Tha 1%-in.-deep well at the rear
koops small tools and parts from rolling
off the top.

After you've rounded up all needed

114
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CUTTING DIAGRAM

STOP-P [SEE DETAIL 1)
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materials (see list, page 115), assemble
the legs (B). Pridecraft legs are widely
available ar Jumberyards; or see the
source list on this page. Before tighten-
ing the leg bolts, check the entire
assembly with a framing square. Install
the electrical box (R).

Next, you can cut the base (D), sides
{ G}, back (F), shelf (E) and sliding doors
{H) to size. Bore Ya-in.-dia. finger holes
in the doors and chamfer the door
edges with a plane or router.

Attaching the sides

Secure the sides to the legs in this
manner: Remove the upper bolt from
the outside of the lag. With the smooth
gide of the hardboard facing outward,
place the top and front edges of sach
side flush with the leg; the rear edge
will exctand about % in. Mark the loca-
tion of the bolt hole on the side. Bore a
Ye-in.-dia. hole and replace the bolt
with a lenger I-in. machine screw,
Mark the location of the other fasten-
ars, bore holes and fasten both sides.

To secure the back, remove both
bolts on the back of each leg. Hold the
back betwean the overlapped sides.
Temporarily fasten the back so it
extends 1% in. above the legs. Mark
and bore holes on each side of the back
and bolt it to the legs.

Cut the 12 ghelf supports (K and
L). Nail and glue them as shown in the
drawing. Bore and fasten the shelf to
the metal leg stretchers with W20 X
1-in. flathead machine screws. Nall and
glue the shallower grooved door track
(M) to the shelf. Position it so that half
of the rear channel intercepts the rear
edge of the legs.

Next, secure the butcher block top
{A} to its base. Lay the hardboard base
on a flat surface. Apply Titebond or oth-
er carpenter’'s glue along the bottom
edges of the butcher block and position
it on the base. Use several 3d nails and
weights to assure a good bond.

Install the vise before fastening the
top to the leg assembly (see drawing
detail 2). Set the top edge of the vise's
stationary jaw approximately L2 in. low-
er than the benchtop. Preferably, the
jaw should be let in so its face is flush
with the bench edge.

Fit a packing piece (0) under the
benchtop and secure the vise firmly
through the piece to the top by lag-
screws (U). Fit wooden cheeks (N) onto
the vise, grain running vertically. Make
top edges level with the benchtop.

With the vise closed and the top rest-
ing upside down, turn the cabinet over
and position it on the top. Allow a Ye-in.
gap between the end of the vise guides
and the side of the cabinet. Mark four
attachment holes in the butcher block
and two holes in the weall area of the
hardboard base. Bore holes partway
through the butcher block and screw

&

the top to the legs just finger tight. Glue
the upper door channel in place. When
the glue has set, loosan the lagscrews,
place the doors in the channels and
screw the legs down tight. Tum the
bench upright and secure the well sides
(1), well back (J) and back panel.
Mark off the row of stop holes in line
with the stop in the vise. Lay out the
%-in.-dia. holes so they clear the steel
cross members. Turn the wooden stop
{P) on a lathe (see detail 1). Position the
bench holdfast collars {Q2) to suit your
needs. Sand or plare all edges flush.
Apply paste wax to the butcher block,
door channels and vise cheeks. Mask

Planing a long board such
a3 the one shown at left s
a deal easler when [t
Is: betwesn the back
vise and a2 bench stop |also
Lalled a dog). The

method abo works

parts as needed and spray paint. For
rigidity, bolt the bench to the floor. Pl

SOURCES

Legs— Pridocraft steal home workbench legs, 532.05
puipalel; Fridecrafl, 3506 Nombwes: Hwy., Chica-
go. 1L B0S30.

Butcher block top—1'3 * 16 % 38-in, slectronically
ghued top with protective oil coating, $68.85 pogt-
paid, Butcher Block and More, 1800 South Cliston
S, Chicagu, T 60616,

Drual-sction vise and bench holdfas—

Constantime, 2050 Eastchester Ad.. Bronx, NUY.
10461

Garmex Wade, 161 Ave, of the Americas, Mew
York, N.Y 10013

Silve Hardware Ca., 107 Walmut 5v., Fhiladelphis,
Pa. 18108

Wood Carvers Supply Co. 3058 Excelsior Biwd.,
Minneapolis. Minn. 55416

Woodcraft Supply Corp. 313 Montvals Ave.
Wobwgn, Mass. D1B01.
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Flying fire engine

itch a fire hose to a helicopter and e

you have a flying fire engine able g | -
to get gquickly to trouble spots that
would be difficult g

or impossible for B _,"‘ -4/ L
ground equipment - . =y
to reach. The unit - e . \\ i
can save lives and prop- i :

erty at ship or oil-rig fires at sea, ‘t :
forest fires, and fires in high-rise struc- - 3 A
tures or at crash sites away from roads. ol - -v‘&_-

The system, under test by the Los Cu b
Angelas County Fire Dept., consists of : _—
a boom-mounted nozzle, pump and — e
chemical reservoir tank in a self-con-
tained add-on unit that can be fited to a
copter in minutes when an emergency
arises. When not needed, the add-on
unit is easily removed, freeing the
chopper for othar duties.

The most ingenious part is a sub-
marsibla pump and hose that can ba
lowered into the water when fighting
fires off shore or along & waterfront. 1
Seawater, drawn up the hose like soda =y
through a straw, gives the copter a
steady, endless supply without its hawv- ; ’ 1?
ing to rely only on what could be car- = o
ried in an onboard tank. A similar
umbilical can also be used on land
where a pond, cistermn or hydrant is
available. i

The FireMaster system throws a i — .
stream more than 100 feet and can be L ———
adjusted to deliver from 90 to 180 gal-
lons a minute. it's made by Chadwick i - p—

Inc., 11969 Southwest Herman R, ey omugh mses aronaed I atean At fome b
Sherwood. Ore. 07140. articulated nozzle, controlled from cockplt.

I AUTOMOTIVE
Electric horses

Gnnaml Electric is testing & car with
a 1980 Buick Century body that
runs on gither gasoline or electricity.
The hybrid aute—developed under a
faderal grant—has an onboard micro-
computer that decides when to switch
from one powser source to another. The
decision would be made based on the  General Electric's hy-
amount of charge in the car's ten 12- :aﬂi:d uwgmr can
volt lead-acid batteries compared with e & gasoline
the amount of gasoline in its tank. Eﬁmﬁﬁpﬁﬂ
But the same old Frﬂb]ﬂﬂ'l is hﬂlﬂjng decides when the car
back marketing: Lead-acid batteries should hn:“ mmﬂﬁc&
don't hold a charge long enough, and  tricty t
longer-charge models are sdll to be ;ﬂﬁuimluz
developed. If placed on the market oar would con ap-
today, the car would sell for $15,000.  proximately 515,000,

POPULAR MECHANICS + JANUARY 1984 R

i




4 MESILE CHANGES TO NEW.
COURSE, INTERCEFTS TARGET
SHIP ASIT TRIES TO TURN AWVAY

& ((CLEECEECEEE

Libya’s new threat: The missile we fear most in the Middle East

Tm good news is that it's a very smarn missile, so smart
it can seek and destroy enemy ships normally hidden
beyond the horizon. The bad news is that the wrong side
has it.

It's the Otomat, a deadly new French-Ttalian export
weapon now being sold to just about anybody who wants to
buy it, including some anti-U_5. troublemakers in the Third
World, What worries the Pentagon most is that Libya's
saber-rattling Col. Muammar Khaddafy already has ship-
based Otomats tracking the U.S. fleet in the Mediterranean.
Among their chief targets: our nuclear supercarrier, the
mighty USS Nimitz,

Tha missile, jointly developed by [taly’s Oto Melara and
France's Matra (hence the name Otomat), is used in con-
junction with an airborme radar platform, such as a helicop-
ter. Since radar waves do not bend with the Earth's curva-
ture, shipborne tracking radar is useless beyond the horizon
(about 21 miles). Another problem is that a fast-moving
enemy vessel can be out of range by the time a conventional
fixed-course missile reaches its original point of aim.

By contrast, the Otomat keeps changing course until it
finds its target. The high-flying helicopter serves as the
mother ship's radar eyes, enabling it to “'see” a target over
the horizon. After the missile is launched, the halicopter

SKI PLANE FOR DESERT SPYING

Meost ski-equipped alrcraft operate on snow, but not this
one, A Mghl{lmodmm Alr Force 0-2 observation plane, it's
designed to functlon in deep sand—the kind of terrain most
likely to be encountered in the currently volatile Middle
East. Itz broad skis, plus fat tires. ghve it high flotation. The
shrouded pusther prop keeps clouds of sand from being
Kicked up. Intended for covert surveillance patrol In desert
reglons, the craft s rumored to be of Interest to Saudi Arabila
and—not surprisingly—our own CLA.

What the Alr Force's next-generation fighter may look llke [s
shown In the artlst’s impression above. The design i1 Rock-
well's entry In the es to pick the much-heralded

ATF [Advanced Tactical Fighter]. It uses stealth technalogy In
a broad, flat. airfollshaped fuselage for maotdmum Iife and
minimal radar signature. Vectorable thrnuat nozzies tiit to
vide enhanced directional control and to permit short d

and takeoffs. The ATF. when chosen, will replace
the current F-15 Eagle in the 1990a
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in test firlngs from an itallan frigate [above], Otomatx
scored hits at Incredible ranges of 84 and 95 miles.
The versatile missile also can be launched from moblie
shore batteries to provide longrange coastal defense.

keeps tabs on both its course and the position of the enemy
vessel. It then issues midcourse guidance corrections, caus-
ing the projectile to change direction as needed to follow
the target ship as it moves. In the final phase, the missile
can sneak in low at wavetop level, making it hard to detect,
or climh and dive, striking from above.

The current Otomat has near-sonic speed (Mach 0.9) and
a lethal range, with midcourse updates, of 100 miles. And if
this isn't enough, a supersonic version is already in the
warks that will have twice the present range. While the 1.5,
Navy has no plans to adopt the Otomat itself (it has its own
highly regarded Harpoon missile}, the weapon is awesome
enough to cause serious concern. Ranling sabers is one
thing: rattling Otomats could be quite a different matter.

NEW HARRIER TAKES OFF
The U5 mﬂmmmmaﬂmtm of the latest

Harrier jet—the McDonnell Douglas AV-8B. The Harrier (I, as
it's also knowmn, takes off and lands vertically. like its prede-
cemsor, the AV-8A. But the new craft, seen in the foreground
of the photo above, has 15 percent more ferrying range than
the model it replaces. The Harrier 1l files 2, miles with
minimum payload and carries 7,000 pounds of payload, 4,000
more than the original. The In the background 5 an
FiA-18, also built by I Douglas.

POPULAR MECHANICS = JANUARY 1984

Raining fire

& enemy is launching strafing attacks from land-based
airfields. From a safe distance, you consider using
scores of guided missiles o knock out the runways. This
scanario prompted the U.S. Dafense Department 1o look for
a specialized missile system. Martin Marietta is working
with the Air Force on its new counter-air missile (CAM).
Still on the drawing board, the device will sit in the rear
end of a Parshing missila. As the missile points earthward
and hurtles down, its fins open, creating a wobbly spin. As
it twists, the missile body breaks apart, leaving just the
CAM section with an elongated spear-like nose desigmed to
keep the CAM headed downward. When the spin hits max-
imum, spring mechanisms are loosened and scores of pro-
jectiles are thrown away from the CAM body. Kinetic
energy keeps them headed at high speed toward the air-
fiald, whaere they explode. If the technology works, the sys-
tem will limit the use of non-V/STOL jets in combat.

Emtor: Dennel Exuow
Contbutort. Sheldon M. Gallsger, Jack Hammond
Hiwvard Lewy. Jobn Dornbeng, Ywonne Micree Horers
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Thor’s broom sweeps the sea -

toal most associated with the
Norse god Thor is a hammer. But
the Thor we found patrolling the
Marth Sea off the coast of Germany is
an odd-looking split-hull ship that
sweeps up after oil spills, The 250-
ton, 1l4-foot-long vessel looks like
two halves of a freighter joined
together at the stern by a hinge. In
fact. Thor is an acronym for Twin-
Hull-Cil-Recovery ship.

Before Thor, oil slicks were cleaned
up by using two tugs, spaced several
hundred feet apart, to drag booms
attached 1o a single catamaran. As the

group moved forward, it would embrace the oil slick, letting ;

the oil flow back toward the catamaran. The thick glob | =

would then be sucked into a cleaning system and pumped
inte a tanker. The trouble with the boom system is the hulls
of the catamnaran remain high until the ship fills up. With
the vessel riding high in the sea, the cil tends to escape

under the catamaran. But Thor sits lower in the watar.
Twin 59-hp engines in the stem push the two sides apart.
The oll is then sucked into heated tanks in which the water
evaporates, leaving a thick fluid for recovery.

New wings for flying businessmen

may look a bit odd, but there's
nothing fluky about the way they
fly. The Omac 1 (top) and the Avtek
400 {bottom) are the first business air-
craft to adopt the radical canard, or tail-
first, configuration previously seen only
on a few fighter jets and experimental
sports planes. Both are small, zleak,
high-speed turboprops designed to
combine corporate luxury with foel-
efficient economy.

The canard, a forward-mounted sta-
bilizer with slevators, is imtended to
increase lift and reduce drag by elimi-
nating the negative, power-robbing

120

download imposed on conventional tail
surfaces. Vertical wingtip fins, called
winglets, halp to convert drag-produc-
ing tip vortices into useful lift. The rear,
pusher-prop installation provides a
smooth airflow over the wings and min-
imizes noise.

The single-engine Omac 1 carties six
passengers, does 300 mph and can
climb at 2,000 feet per minute, The
twin-engined Awviek 400 seats six to
nine, climbs at a phenomenal 5,400
f.p.m. and has a top speed of 425 mph,
making it the fastest corporate turbo-
prop ever designed. L1l

e fom

It looks a little llke a roller coaster, but
the new monorall from Von Rell H

Fu Is quite tame. It can be bullt to any
ength, according 1o the company. For
the smallest do-it-yoursell systemn, you'd
have to pay about 52,500,

LIGHT CLEANING

Using a high Intensity Xenon light, Cali-
fornia physicist John Asmus |above|
removes grime from old and dellcate
works of art. The light pulses vaporize
surface material. But they don’t remove
the original detall from the art.
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Start your own money making business

Make up fo31222 an Imur—
gven while learning! 7z

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

Mever before have money-making opportunities been so No E:tl'l included With Your
great for qualified Locksmiths, Mow lucrative regular cn;t Leckamith Training
tock and key business has multiplied a thousandfold a3 i

millions seek mors protection against rooming crime.
¥ol thare's only one Locksmith for avery 17,000 peoplel

Start Collecting CASH PROFITS Rightl Away
You'reé “in business” ready 10 eamn §5 1o 812 50 an howr
a few days alter you begqin Foley - Belsaws shorout
fraining Take advantage of oday’s unprecedented op-
pounities in locksmithing  'or year - found  EXTRA
INCOME 10 spare hme — o kulllime in & high-profil
business of your own Hundreds we've Irgsned have gong
it Sa can YOUI Al lools plus prifessional Key Machineg

training Coverd
all phases of
Burgiar, wald-Up
and Fira &larm
Serviciig and in-
siallatrign. Thig
witlyable and
Timaaly ingkrychion
|ﬂl.lud‘B1| all Epecial tools and
supphies OMLY Folay-Balsaw oMers

given you wilh course. These plus practice materials and BuGh ExTenEne traming i [hg

equipment, plus simple, illusiraled lessons. plus expen 5u- rapidiy expandinig fiesd as 4 pan of

pefvisian, plus Dl.l‘é1l“n‘."55-t|hl|ﬂﬁ'll] guu:lar‘-r:e will enable yous Lockamith raiming

you o KEEP THE MONEY COMING IN!  deal for netire - ADVAMCED Lacksmithing! -

menl — good jobs oo How 1o changr combinations, in- el

stall and service Safe, ¥ault ang » ]

SEND FOR EXCITING FACTS—MNo Obligation Bank Safe-Deposit Box  locks - ‘|

Deptower whiad's s Loghsmithing bor you — how Foley-Balsews Masier You learn-by-Joing on the locks

Lioss by pri e IFaming can Hu i e SKI o Ean Sepend on That we |up L Tou'll Timd I I
e EARN WORE — EMSOY LIFE M 1l5:|mlm| mrd highly profitable

A I.OCKSMITH !

Hundreds of Foley-Belsaw trained men 0-DAY SN\ "‘.' 4. ALL SPECIAL TOOLS
‘have succeeded in this fascinating ;0 ms“ Ajgl'ﬁ e F _a\tﬂﬂ‘g‘.‘!tﬁ?ﬂ!ﬂf {":E‘-l{ﬂ#‘n.r
b - X o’ \ -

and highly profitable field

“Before emeoliing [ cheoked
atber comrien and alin acked
Jor ad'vice fram several

fackrmitha im myy aved. They
alf sadd Fourl way fofal

THIS PRO KEY &
MACHINE 1S

and bar the mast manth lo [ T
:::;:‘«'” YOURS T_ﬂ KEEP! « Eﬂ"ﬂi“;f«'ﬂﬂ ‘;‘f

1 alweys Find out all abowt ! Sesd for FREE Facts TODAY! "'l"""i
warrfed 1o be in Just fill in and mall coupon below {Ilr a
bmsiness foe weplf send postcard) to receive fdl information _ HUSH FOLEY-BELSAW INSTITUTE
f::,,::, lam, and details by return mail, Dﬂﬂ?ﬂmr' COUPON! 10371 riews siop. kansas city, mo. 64111
Puly Bl There is NO OBLIGATION and NO SALESMAN Will Call—ever!

Darid Fairbrother—Dave's Locksmith Service I nm m"m' Tunlr
Milwauker, Wisconsin 53209 FOR THIS FACT-FILLED

“1 opened my own business, spare I
time, seven months after | enrolled and

made & profit of $329 (o the first week "

£ B. A Deberry Litcton, Colorado Img

“MNo more hard, nasty work for me. I Tells how you quichly

1031 FIELD BUILDING
m CITY, MIZS0URI B4

1 YES. please send me the FREE booklet thal
gves full detads about starting my own business 1n
Locksmithing | undersland there is nd obligation
} and that no salesman will Cill

§ Mame

Addresz l
o]

Mow | have my own business and with Irain b":" your swen barsy
hardly any effort [ aversge around $50 ; .I'::-:ﬂl:':ut:f::ﬂm
o day, Thanks for my new start in life,” - I

MU igla
Sam Walker FPrichard, Alabama 23 r;;.r:l:n wr fﬁﬂﬂ

. YOU Can Do It Tuollﬁlsimﬁ-- -. --—-----




CORVETTE
{Continusd from page 81)

should have worried less
about the digital instrument console
and more about the too-quick steering,
the too-stff suspension and the too-
long shift throws.'

With the Z-51 suspension, the Cor-
vatte is virtually uncontrollable at high
speeds anywhere but on a very smooth
road or track. There's an intimidating
emount of cowl shake. Suspension tray-
@] was sacrificed in order to minimize
body roll.

As Auto Editor Wade Hoyt said, 1
don’t care about skidpad numbers; it's
all over & rough road. Are you sure this
is the handling suspension?"

After years of fielding complaints
about too-slow stearing, the engineers
obviously decided to speed things up.
Sam Posey complained that it was too
guick even for the track: "It takes many
laps to adapt to its suddenness . . . it's
like 2 bobsled! Rough, sudden, heavy
. .. a real plunger.”

The whole Interior design came in for
especially harsh criticism. The Corvette
spamed to have been styled by some-
ong who'd never heard of argonomics,
or the human factors of engineering.
Just about avery control is in a willfully
inconvenient spot, from the windshield
wiper switch hidden in the door handle
to the unlabelled power seat control
buried in the centar console. The
removable glass hardtop takes four
bolts to undo, rattles constantly and
was labelled a "solar-powered passen-
ger heater” on even a partially sunmy
day. As someone summed it up, “This
is the most uncomfortable car I've ever
been in."

Porsche S28S
If there is an overall winner of this
comparison, it's Porsche's superb 32835,

Track test arew inner

To bring years of high-spaed driving expe-
rience to beéar on our road test, we called
on the two professional racing drivers who
can be said to Vown” Lime Rock Park. Sam
Posey, from mearby Sharon, Conn., has
been racing at Lime Rock for 25 yeard.
He's raced just about every type of car
there is, and today ranks as ona of the pre-
mie sndurance racers in the world. Sam is
also a highly regarded development driv-
er, valued by many racing teams for his
ability to diagnoso a car’s behavior on the
track. The day before our test, he was
evaluating Paul Newman's Datsun race
car at Lime Hock.

of the Corvette include |from left] writer
Rich Taylor, racing drivers Skip Barber and Sam Posey. Auto Editor Wade Hoyt.

PM’s Test Crew At Lime Rock Park

Skip Barber is equally at home at Lims
Rock. His Skip Barber Racing School,
headquartered in nearby Canaan. Conn.,
uses Lime Rock as its principal classroom.
Skip is a muititime Sports Car Club of
America (SCCA) National Champion and
ane of the few Americans to ever campets
successfully in Formula One grand prix
racing.

Rich Taylor (s a frequent contributor to
FM who organizes and executes many of
our instrumconted rood tosts, Rich ls a
former and sports car racer.
Wade Hoyt is our Auto Editor, and has 20

years of road test experience.

It was ranked first on the street portion
of our test by a comsiderable margin,
yet was only a tick behind the Corvette
at the track. The 9285 is the ultimate
combination of performance and use-
fulness, awesomely good in every
way.

The 9285 is a cinch to drive fast. As

Skip Barber said, "Lovaly. Smooth and
powerful, with great response.” Said
Sam, “Gentle understeer in the fast
bends and controllable oversteer in the
slower ones make this a nearly perfect
driver's car. Terrific brakes, clean aero-
dynamics and the highest top speed on

(Ploase tum o page 126)

SPECIFICATIONS AND DIMENSIONS

Price Wheel- Overall Curb
{As Vehicle Trans- base Length Weight
Car Tested) Type* Engine** mission {in.) (in.) {Ibs.)
Aston Martin Volants $115000 4-pass conv., F.l dohc 53 VR J-spead auto 1028 1838 4,100
BMW 633CS| 39,374 4-pass. coupe  F.J, sohe 3.2 ndng 6 Sespaed manual 1034 192.7 3.300
Camaro Z-28 $14038 d-pass. coupe  Ohv 50%8 S-speed manual o0 1878 3.400
Corvette 25809 2-pass Targa Fl ohw 5T VE 4-spéad manual 880 1765 3.300
Farrari 308-GTS $60.345 2pass. Targa F.l dohc 25 V8 S-speed manual a2 1742 3,300
Jaguar XJ-8 HE $34.700  4-pass coups  F osohe 5.3 V12 J-speed autn 1020 1913 4,000
Mavcades-Benz 3805L $43.820  2-pass conv. F.l sohc 3.8 VB 4-zpeed auto 959 1823 3.650
Mustang GT $9871  4-pass coupe DOhy S0VE 4-speed manual 100.4 179,10 3.000
Mustang 3¥0 $16970  4-pass. coupe  Turbo sche 23 indine 4 S-speed manual 100.4 1791 2 800
Porsche 928 545,080 4.-pass coupe  F.l 3ohc 4.7 VB S-spead manual B8 4 175.1 3.300
Forsche 544 $21,950 d-pass. coupe  F.I sohc 2.5 insline 4 S-gpiod manual 45 170.0 2800
* Al frani angine, read anvs excard Ferran, which is Al vhiCHes, hiays indepanDent o Bnd ear SLsden- All viPicles, Furee vinied dist braces from sod rear
gl | PR Ciive. s, wilh secenton o Aosios Marlo, Camar, Mus with these excapticns; BAMYY Jaguar and Mercedes
= D il & Tisted in ers; F L = feel moctpd; tang GT angd Mustang 5Y0; they have independen| R warted dise resl, sold gac mear Mustang GT
sohg = single Cverhead cam, Oohe = double over- rowt ard rgid e rear M vt disc fonl drum raar
hEad Cam; ol = Dushnod overfsacd valves
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Start your own money

In just a short time, you can be ready
to join one of the fastest growing indus-
tries in America...on industry where
qnﬂd“ﬂ-lﬂmmw
mntnnr..-lﬂntﬂnthm

mmmmhmu.

grown so quickly, an acute shortage of

qualified Small Engine Professionals exists.
throughout the country. In fact, it's not

uﬂhnpﬂhﬂ*mhh

three to four weeks behind in the summer

‘and al least  week behind in the winter,

mwﬂhw_ﬂqhu_

are in use today, it's easy fo understand
‘why qualified men command such high
prices—as much as $17.50 for a simple
‘tunc-up that takes less than an hour!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TD
KEEP. ... All at ND EXTRA COST.

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 count from the Engine Service
Assn, ., and new engines are being built at
a tate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines, Home-
owners and businessmen will seck you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers.
power rakes, garden tractors, chain
saws. mini-bikes, go-carts, snowmo-
biles, generators, saowblowers, paint
sprayers . . . the list is almost endless.

No experience necem ry.

You don't need to be a *borm mechanic”
or have prior expenesce. If you can read,
vou can master this profitable trade right
at home, in your sparetime, without miss-
img a single paycheck, Lessons are fully
iliestrated = 50 clear vou can’t go wrong.

Send TODAY
for this
fact-filled

FHEE

BEAT INFLATION!

Cashinon the
huge dermnand for
small engine repair,

Work part time, full time

A right at home- we halp you

You receive trade secrels

and business plans.

We guide you cvery step of the way,
including tested and proven instructions
on how to get business, what 1o charge,
how to get free advertising, where 10 get
supplies wholesale. .. all the “tricks of
the trade™. . . all the inside facts you need
10 assure success right from the stan.

“'we had about §
FEArs eIperience
repairing small ¢n-
ginex... byl re-
pairs were only
mimgor. .. wnfil f
started the Foley-
Belsaw Course

hnui;l. Strick
Calitornia

o

With our famous “learn-by-doing” Train-
ing method, you get practical “hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine —
all yours 1o keep !

SEND FOR FREE FACTS!

You risk nothing by accepting thix
offer 1o find owl how Foley-Belsaw
fraining can give you the skills you need
to increase your income ta a high-profit,
recession-proaf business of Your own.

Just fill in and mall coupon below jor
send postcard) to receive full information
aivd details by return mail. D0 IT TODAY!

FOLEY¥-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
50232 Field Bldg., Kansas Clty, MO, 84111

There I8 NO OBLIGATION and
NO SALESMAN Will Call—ever|

r-----m-—-----------nn—-—l——————hl--‘

FOLEY-BELSAW INSTITUTE 58232 FIELD BUILDING

KAMSAS CITY, MISSOURI S4TH %

[ YES, please send me the FREE booklet that
gives lull details aboyt starting my own business in
Small Engine Repair | understand thare is nd obligatsan
and thal no sakesman will call

= e

Tells how you Quickly Mame
Trwin Yo ke poair gwe boss
inaprofitable Sparetime  Addresa
o Fulthime Basiness of
yoat gees PLES. complele Ciy — 3
detils o i 10-Day
| ND RIZK Trial Offer! j Stsle Tip

. s o £ e o o e -lﬁn--nu---J



lfiendighly
ingenious
dévices!

Free catalog of “Hard-to-Find Tools"

‘
Brookstone

SPRING
1384

oS ol the logs you
find in @ hardware slare
arg ol prganary gesign
made wilh ardinary qual
iy Dot ey of dinary
ot

noksione s famous
Hard-1o-Find Tools” are
the exceplion—exira
ordenary in thear crafis.
manship and ulility

made 1o do the job fght
sawving time. eflael and money

This B8-page catalog may wery well be one of
the muast lascmaling yidu ve ewer seen Whether
you g0 Fepemee repaes wiodk in wood, i ks,
hinkes with cars, tald models, of are an li-around
do-d-yourseler you Il be in your element readmg
Hard to-Find Tools ~ And everyihing we seil is

Tar Tie.
Send tor your free calalog loday!

A el

HARD-TO-FIWD TOOLS

Send me Brookstong's FREE 68-pege catalog.

Name I
Address =

Brookstone

Hlale
10 ¥osa Farm Rioad, Depd. 10064
Peterborough. Mew Hampshire (3458

A space age polish
that removes and
prevents pitting'

RS st PN PTTIE

. Inet- all y,

ALum, poLIFM
"ﬁl\lﬂ:l_"ﬁ"ug i 0
RisEY » ";l

:
I i
R g -

MONEY BACK GUARANTEE!

MET-ALL aluminum polish.
Cleans, polishes, waxes and protects
in one application. Sale. last. easy
10 use.

MET-ALL shines alumimum and all
ather metals to a mirror-like finizh.
Great lor home, auto, marine and
aviation use. Tested and approved
by the thres largest producers of
aluminim.

MET-ALL. Aemoves the dullness,
nal the metal.

Ask your retailer or write o
DARS MET-ALL INDUSTRIES, INC.
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the straight.”" Our testers were equally
dazzled by the Porsche after they took it
out for test drives on the street. A
great car,” said one. "Very close to per-
fﬂﬂ."

Porsche 9544

The littlest Porsche purred its way
into our testers’ hearts. It ranked high
on averyone’s list, and garnered second
overall in our voting, You cemnainly
couldn't predict that from the track
numbers, The 844 was seventh around
Lime Rock, third in braking and ninth or
tenth in everything else,

What the 944 has that other cars
don't is balance. It's not inexpensive,
but it is $3,.659 cheaper than the Cor-
vette, It's small on the outside. yet spa-
cious and comfortable for two plus an
occasional two more. It has lots of lug-
gage space, terrific visibility and all the
ergonomic thoughtfulness for which
the Germans are famous. And it has
just the right combination of character-
istics to make it fun 1o drive. Said Sam,
“You always have a sense of suprame
control. In addition to good handling.
you get controllable power . . . and the
brakes are 100 percent.”

Rich was just as impressed. "Excel-
lent driving position, neutral handling,
smooth engine, terrific shifter. ['d pur-
chase this car and live happily ewver
after.”

Skip was much more succinct.
"MOST FUN." he wrote.

BMW 633CSi

"Smooth and precse, balanced and
flexible . . . a real thoroughbred.” “'No
vicas.” “"The best all-rounder . . . prac-
tically perfect on road and track . . .
does everything well.” “Absolutely
sensational."

Comments like these are typical of
our testars’ response to the 633, When
all the votes were tallied, they'd put it
third, behind the two Porsches, but
ahead of the Ferrari and Jaguar. That's
pretty heady company for what is
essantially a rebodied BMW sedan with
a few concessions to racetrack perfor-
Imancea.

The BMW has all the finesse and bal-
ance of the Porsche 828, but not its
overwhelming power. It's also far more
livable and handier than the Ferrari or
Jaguar. The 633 is sensational trans-
portation for the real world of potholes,
off-camber comers and rain-slick tar-
Tac.

Racing a 633C5i s a dumb thing to
do, though the car behaves impeccably.
You can get in this car and drive all day
with three passengers and a mountain
of luggage at double the speed limit
and arrive no more fatigued than if

you'd stayed at home. This is the very
definition of a Grand Touring car.

Ferrari 308 GTSi'4

There really is something special
about a Ferrari, something refined and
memorable and good. We had the new
quatrovalvole—which simply means
the 2.9-liter VB has four valves per cyl-
indar instead of two—and it was just as
quick as the much larger and more
powerful Corvette and 9285,

The Ferrari is not only easy to drive
fast, but fun. The exhaust note should
be bottled and sold as a pick-me-up.
The stearing is heavy but accurate, and
the handling is out of this world. Sam
enthused: “"Wondearfully smooth and
tractable, approximates the easy feel of
a good racing car.”

Sam also brought up an interesting
point about the contrasting philoso-
phies of Ferrari and Chevrolet. “These
two cars are both dream machines,” he
said, “'but the Ferrarn is all content,
while the Corvette is more concerned

Alas, all is not serendipity with the
308 GTSig,

The interior is very close, the saats
narrow, the seating position more like
lying in bed. Ferrar drivers have to be
as slim and athletic as the car, just to
get inside.

Jaguar XJ-S HE

What a pleasant car the XJ-5 has
become. It's smooth and powerful,
comfortable and quick, with enough
luggage space for a well-heeled couple
10 561 oul on & summer-long tour. Of the
cars in this group, the Jaguar XI-5
made the fewest demands on the driv-
ar.

According to Skip, "This is what a
great American car would be like—fah-
ulous ride, big lazy engine, comfortable
interior. The Jaguar XJ-5 is the best
highway cruiser in this group.” Said
Wade, “Smoococoooth performance. A
very civilized car,”

Everyone agreed that “'the racetrack
is no place for a car like this.” On the
other hand, this fish out of water was a
remarkable’ fifth fastest around Lime
Rock—just two seconds behind the
9285.

Our testers voted the Jaguar into
fifth place for street driving. mostly
because it feels a bit awesome around
town. But it was the only car in this
group about which there were no major
complaints.

Camaro Z-28

Let’s talk value. For $14,000 you can
buy an aerodynamic 2+2 GT that is
only half-a-mile-per-hour and sewen-
tenths of a second slower than the win-
ning Corvette in acceleration, second
around the Lime Rock Big Bend, fourth
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through the slalom and sixth around
the road course.

Said Sam, "It's fun, fun, fun to drive
this car. It's very well balanced in terms
of oversteer/understeer, has good throt-
tle response, excallent vision and even
good lateral support in the seat."’

There were only two weaknesses on
the track: The shifter is very vague,
with long throws, which Sam said
“makes avery shift an adventure.”” And
the steering, like the Corvette's, is actu-
ally wo fast even on a racetrack.
Explains Sam: "This car has much
more performance than its shifter and
steering will let you use.”

As a passenger car, the Camaro is far
ahaad of the Corvette in usefulness and
creature comforts.

It has deors big enough to get in and
out, headroom for an adult and seats in
which you can sit. Its controls are
designed for real peopls, not wvideo
gams crazies. Compared to something
like a Ferrari or Porsche, it'll be a lot
cheaper and easier to maintain. The
worst part of the Camarm is the plastic
interior trim, which cheapens the whole
car. It may not ba the best production
sports car in the world, but it"s the best
value for the money ($14,038), hands
down.

Mercedes-Benz 380SL

The 3BOSL is a dog at tha track . . .
slow and unimpressive, except for its
excellent brakes. But drive it on the
street and you'll be a believer. Said ona
tester, “*The more I drive it, the better 1
likee it.

As Sam explained: "It doesn't deliver
the sensation of being a fast car, yetit's
remarkably confidence-inspiring. [ ax-
pect this would be an excellent car for
long trips in bad weather.”

QOur other testers responded to the
Mercedes in similar terms. "“Classically
Germanic . . . like my old Grundig radio

. excellent ergonomics and fabulous
craftsmanship.”

Said Skip: “Extremely solid and safe.
Wonderful on rough surfaces and, hon-
estly, much nicer than | expected for a
design that has been in production for
over a decade.” Wade got in the final
word on its dated styling: “'If the Cor-
votte is Bo Derek.” he said, “‘this is
Shelley Winters."

Mustang S5VO

The SVO is the familiar Mustang
with a turbocharged, 2_3-liter Four and
five-speed transmission, 8 spruced-up
interior, revised grille and tail, “‘hi-
plane” rear spoiler and extensive sus-
pension work. This is a kind of modern-
day Shelby Mustang GT-350.

The SVO may be just a hot-rod Mus-
tang, yet it was only one-tenth of a sec-
ond slower armound Lime Rock than the

(Flgase tum to page 128)

POPULAR MECHANICS » JANUARY 1984

FOLEY-BELSAW ONE-MA

PORTABLE
SAWMILL

TURN YOUR
TIMBER
INTD

N

Goes right to the trees!

The onl

ol accurately cud lumber af a LOW-COST!

Yes, il you're needing ﬂum:l_ high-quality
lwrrer don't el today's intlated lumber prices
stop your important bulding projects. Take the
Foley-Belsaw right 1o the trees and furm oul
toot-after-foot of smogth, true-cut lumber
even beginness gel excelient resulls, For power
use your tractor PTO or other gas. diesel or
glectric unit as smail as 25-HP. Qur factory-
direct sefling keeps the prige low, and conye-
nient lime payments may be arranged

Send TODAY for

ONE-MAN PORTABLE
SAWMILL of its kind in the world .. .\,
. aieeed still worthy of B 50-Yedr repulation for trming

And The Foley-Baizaw Can EARN ‘l'nu Extra Cashl
Just one man (na crew needed) can easily saw
enough on weekends to SAVE hundreds of
dolars gver high lumberyard prices. But you
can also Custom-Saw for others or sell the
lurrtber produced from your timber and EARN
excellent Cash Infome — with 3 Foley-Belsaw
the choice is YOURS. And when YOU are the
Boss YOU pick the hours o work and ALL the

Profits go in YOUR pockets,

There iz MO obi el
MO salesman calll

= -

OME-MAN SAWMILL
Foley-Beliaw Co.
30285 Feld B
Kansas City, Mo, 84111

yourself way.

Send Coupon or

Call for a FREE Catalog.
There's a representative near you
Call {(6§12) 542-4300

or Toll Free 1-800-228-2323
in Mebravks Call Toll Froe 1-800-843-2608

Comparta 11 ¥ ogrmes
M you hawve dedite. We Riav (g Lol

1612} 542-2300

Have more space, more luxury fea-

more home the Curtis complete-it-

r--—--—

| CURTIS HOMES, DEPT

More Home for Your Money!

Over 45 Models
o Choose From!

tures for less money, Complete it your- .

SPECIAL CREDIT ARRANGE-
self. Reduce costs by §1,000's. Curtis MENTS FOR LOT OWMERS,
does the heavy, difficult framing, then RSP RPIPR
supplies _1|n|5¢11ng materials wi step- FEATURES.
by-step Instructions:. = USE OUR PLANS, YOUR
Don't settle for less ... you can get PLANS. OR BEST OF BOTH

B DISCOUNTS FOR CASH BUYERS

1 'I
] ]
(] ]
" ]
FREE BOOKLET| § Piczse send all (s ard details PLUS FREE ;
Just mall coupan for “Hes % 1 “Hiow To Saw Lamber Bookbet | ioderstamd there 1 Mo Obligation §
f :::Jur:'tﬂ"ﬂml}l:tmﬂm : and thal %o Salesnzn will cadl on me I
¢ lads 4 O My

ol Swdbe - HAME 1
|| Oina-Man Sssmil i :
| w Co. 1 ADDREES e |
3 i ]
Kansas City, Mo, |y ]
[ ] ]
i []
& STATE 2P _ 1
L----------------------..-d

ATTENTION LOT OWNERS:

=
Send me your FREE Homes Catalog
. -1

2400 Fonoda Ave. So
(| Pigase By

Minneacolis. MM 55426

Mame

Address

City Siate

Prong| |

O We own land
O Enclosed im 3100 har prcerily Banahng
L2

127



JACK DANIEL'S
FIELD TESTER CAP

This is a comfortable sporisman’s billed
cail. Black mesh {air cooled) and aiﬂ ust-
able to any size head, with an official
"Jack Daniel’s Field Tester” patch on
the front. Guaranteed to shade your eyes
and start a lot of conversations.
My $6.50 price includes postage
and handling.

Eend chack, masey ander or s39 Americen Exprovs,
Bingrs Club. ¥isn or MaatarGard, inciading u pembeny
aed sl puabure. (Add 6305 sales tax for TH dalivery } For a
:‘uutﬂngérgl;siﬁdaz Swing at the above addiess
- A

FREE

COLOR CATALOG

Bulld Your Own

Grandiather Clock
Prices Starting Under

(inciuding movement
and dial)

1 = Do-it-yourself case
d  kit, parts pre-cut

4] » Finished clocks

Wl = Solid 3/4” hard-
woods: black
walnut, cherry, oak
= Heirloom quality

= Factory direct prices
& Solid brass West
German chiming
mavemaents

& Prompt shipment

MASTERCARD, VISA snd
DNNERS CLLUS ACCEFTED

EMPEROR”

WORLDS LARGEST MAMUFACTURER
OF GRANDFATHER CLOCKS
I Park
iy okl
1M CANADA E Gk Ca , D 1002
k 508 Newbold Stresl, London, Orierio MNEE 160
128

CORVETTE

(Continued from page 127}

Porsche 9285, which costs three times
as much.

The SVO was also first in the slalom
and fourth in accaleration, even though
it had the smallest engine in this group.
The one place where its plebeian ori-
gins showed was in braking, where it
tied for last.

Of all the cars in this group, the SVO
was the easiest to drive flat out, due
largely to the shaved racing tires that
Ford put onto the car they provided.
These "cheater’’ tires, purposely wom
nearly treadless, are illegal for street
use, but can reduce lap times at Lime
Rock by about Y second, according to

sion from the tires and excellent sus-
pension ., . . the car is just biting the
road like Velcrol”

Our testers weren't so sanguine
towards the SVO for street driving.
Thedir biggest complaint concerned tha
engine.

Instead of keeping the torgquey five-
Iiter ¥8 that's in the Mustang OT,
Ford's Special Vehicle Operations has
spant an immense amount of time and
anergy perfecting an intercooled, high-
output, 2.3-liter Four that delivers
accaleration identical to the V8, 20 per-
cent worse fuel economy and absolute-
Iy no low-speed torque.

The SVO's other problems are inher-
ited fram the Mustang. The rear end is
vary light and loses traction easily on
rough roads, the brakes aren’t up to the
performance of the car and the steering
is so vague that Skip complained, *1
don't think the steering wheel is con-
nected to the tires.” Said Wade, “"Same
problems as the Mus.ang GT, only to a
lesser extent . . . still wanders over the
road, still has axle hop on rough sur-
faces.”

We all agreed that this is a terrific
racing car, but one that's unsuitable
and dangerous on the street becauss
the turbo power comes on 50 sudden-
ly.

Aston Martin Volante

We never came to grips with the
Aston Martin. At $115,000, it costs
twice as much as a Ferrar, five times as
much as a Corvette and ten timos as
much as 8 Camaro. And yet it was not
only the worst performer at the track,
but our least favorite car axcept for the
Mustang GT.

Sam Posey was as perplexed as the
rest of us. “What's goving on here? Who
buys these cars? This is the world's fas-
tast truck.™

Said another wit: “Not much of a
machine considering the price. Anti-
guated in design and performance.

Very heavy in both feel and appear
ance. If | were Englebert Humperdincl,
I suppose I'd love it."”

Mustang GT

Ford wanted us to try only the 5VO
varsion of the Mustang. We wanted to
sae how it compares with the V8. While
our gther vehicles were supplied by the
manufacturers, we borrowed our Mus-
tang GT from Bill Kolb at Faulkner Ford
in Blauwelr, N.Y.

The two Mustangs made for an illu-
minating comparison. The V8 was as
fast as the SVO at the dragstrip, much
more economical, noticeably better in
braking and a substantial $6,000
cheaper, It'll also be a lot less troubls to
maintain, and is much more sffectiva in
streot use. Since our test. Ford has
introduced the GT with a four-shock
rear axle and a more powerful version
of the VB, which should make the GT
markedly faster than the SVO.

Still, the Mustang GT was way out of
its leaguea in this group of cars, and our
testers resoundingly voted it into last
place. The problems are primarily sus-
pension-related.

In a nutshell, the video game steer-
ing is much oo light, with no road feel,
and it wanders badly. The front suspen-
slon has too much compliance, not
enough travel and improper geomet-
ries, 5o that rough roads induce almost
uncontrollable bump steer. The rear
and s wvery light and undershocked;
thus, gross slides and axle tramp are a
wiay of life.

The VB makes more power than the
chassis or brakes can handle, and on
Lime Rock's smooth front straight it
was literally. impossible to kesp your
foot on the throttle as the car bounced
up and down and darted from side to
side. Our testers’ comments included
"“This car i life-threatening,” “danger-
ous in the hands of an inexperienced
driver” and “'a real kid-killer.”

Our unanimous advice to the Ford
Motor Company: Put the excallent SVO
suspension under the GT VB and forget
about the 2.3 Turbo. Ford could sell
that car for $12,000, and have a worthy
competitor for the Z-28.

The best sports car

It's not the new Carvette. If you have
$10,000 to $15,000 to spend, we'd say
buy a 2-28 Camaro. If you can swing
$20,000 to $25,000, put your name on
the waiting list for Porsche’s superb
944. If your accountant is writing tha
whaole thing off anyway, get the Farrari
308 GTS\4. If your wife is going to use
it, too, see if she doesn't think the BMW
6833 CSi or Jaguar XJ-§ isn't the most
wonderful car she's ever driven. And if
you want to own “the best production
sports car in the world,” there is only
one besti—the Porsche D285, ™
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ULTRALIGHTS
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today, but it was the first WWI fAghter
to mount & forward-firing machine gun
synchronized with the propeller and
proved so deadly that it became known
to Allisd pilots as the dreaded “Fokker
Scourge.” It was alsc the plang in
which German sce Max [mmelmann
developed the celebrated Immelmann
Turn—a deceptive half loop with a roll
to upright at the top that enabled a pilot
both 1o gain altitude and reverse direc-
tion in a single, swift maneuver.

The Eindecker and Jenny replicas are
both  historically accurate with only
minor concessions to modern ameni-
ties. The onginal Eindecker used anti-
quated wing warping for roll contral,
whereas the meproduction employs
spoilers operating as ailerons for added
maneuverability. The Jenny uses spoil-
ers in place of the original’s ailerons
because they're mote effective at low
uitralight speeds and produce no ad-
varse yaw (negative turning force).

Both replicas will be gvailabily as kils,
the Jenny for $5.500 and tw Eindecker
for about §5,500. Both are also the first
in a planned series of authentic repro-
ductions that will include other historic
warplanes in ultralight form. We may
even get (o see the Red Baron's Tri-
plane mixing it up with a Sopwith Cam-
el or Spad.

The ultimate uhralight?

To see just how far ultralights have
coma, you have only to look at the NAC
Dream, & starlingly realistic tri-gear
cabin plane that, from a distance, might
be mistaken for a $40,000 Cessna, Its
32-foot wingspan is, in fact, only inches
shorter than that of a real Cessna 150
or 162,

The Dream is the work of Jim Bede,
noted designer of the famous though
financially troubled BD-5 sports plane
of the early ' 70s. Now Bede is back with
what he's convinced could be the ult-
mate ultralight—an affordable plans
that anyone can fly, much like the leg-
andary Piper Cub was intended to be
half a century ago.

Like past Bede creations, the Dream
is crammed with sophisticated engi-
neering. Slots in the leading edge of the
wing channel airflow up and over the
top. providing increased lft at high
angles of aitack and delaying wingup
stall. This keeps the ailerons effective
even when the inboard wing sections
stall out—a safegquard sure to be appre-
ciated by untrained pilots who may not
recognize when a stall is coming. The
slots do generate some drag, but who
cares in an ultralight that can't be legal-
ly flown faster than 63 mph anyway?

The aillerons have a 2-to-1 differen-
tial, moving up twice as far as down, 1o
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minimize adverse yaw. There are also
spoilers for killing Lft when you don't
want it. Their control lever is positioned
so it can be reached only by the same
hand that works the throttle. Thus, you
can‘t accidentally operata both spoilers
and throttle at the sarmea time—a clever
idaa. The gas tank is lpcated right on
the center of gravity so there's no trim
change as fusl weight is burned off—
another theughtful touch. For power-off
soaring, the prop can be disengaged so
it windmills freely to reduce drag. The
NAC Dream will be sold ready to fly for
abour $7.200,

Stallproof biplane

Another new ultralight that could
eagily pass for a real airplana is the
spectacular Sorrell Hiparlight, a fully
enclosed, negative-stagger biplane that
recently won the Experimental Aircraft
Assn's Best New Ultralight Design
Award. The negative-stagger arrange-
ment—lower wing set ahead of the
upper wing—provides superb forward
and upward visibility, especially wel-
pome jn steeply banked Lorms. I also
parmits oneg wing to remain Oying after
the other stalls out, reducing the dan-
ger of a full-stall condition in much the
same way as does a forward-mounted
canard.

The Sorrell Hiperlight has full-span
flaperons in the lower wing, is powered
by a 28-hp engine, and will be sold
completely prefabricated for $8,500 or
as a kit for $6,500.

In fairness to others in the ultralight
movemant, it should be noted that not
everyone agrees with the new wave of
realism that's sweeping the scens.
Some argue that ultralights are pot air-
planes and shouldn't try to look like
them—that their charm lies in their
quaintly graceful, gossamer quality,
and never mind all those wires that
hold them together. In any case, which-
ever way your sentiments may lean,
there’s plenty of room for all tastes in
this, the biggest-booming phenomenaon
in sport aviation history.

Now along come ARVs

Meanwhile, another new class of
sports plane is also amerging—the so-
called Air Recreational Vehicle, or ARY,
Viewed as the next step up from ultra-
lights, ARVs are true airplanes, subject
1o FAA reqgulation, but restricted to a
maximum weight of 350 pounds. With-
in this limit, they can be as fast and
wild as your enginearing ingenuity can
make them.

The idea behind the ARV formula is
to combine the low operating cost and
structural simplicity of an ultralight
with the higher performance of a real
airplane. ARVs use essentially the
same small, light, economical engines

(Pioase tum to page 1300
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ULTRALIGHTS
(Continued from page 1209)

as ultralights, burning less than two
gallons of fuel an hour. Yet they're
maore stable in rough air, can perform
aerchatic maneuvers that would be
considered unsafe in most uhralights
and, in some cases, boast spesds in
excess of 100 mph.

Groups support ARVs

While ARVs lack official status
(they're not governed by any formal
body), they do have the support of such
prestigious organizations as the Experi-
mental Aircraft Assn., the Aircraft
Owners and Pilots Assn. and the Kevlar
Div, of DuPont. Some of the new
designs the concapt has stimulated are
shown on page 58 (see New ARVs: Half
Ulralight, Half Airplane).

Ona example of just how far you can
go with an ARV when you put your
mind to it is the award-winning Star-
Lite, a smart-looking, low-wing single
seater that does a sizzling 110 mphona
tiny 20-hp engine. Its weight: a scant
195 pounds, less than that of most
ultralights. It not only took top honors
in a recent ARV competition, but also
received the Experimental Alrcraft
Assn's Owustanding MNew Design
Award,

S0 whether you want an airplane
with the advantages of an ultralight or
an ultralight with the advantages of an
airplana, you'll find a lot of exciting
new choices coming your way. P~

ULTRALIGHT ARV SOURCES

B Acre-X: Light Alrerafi Design [ne., Box 474, San
Andreas, Calif 85240 (info pack 71

B Aerodque Parssol: Yesteryear Aviation, Box
12151, Wichita, Kan- 67277 {info pack $8).

B Avid Fiyer: Light Asro [nc., 615 Eas 44th, Bidg.
MNo. B, Bax 45177, Boise. ldahe B3711 [nfo pack
§8).

B Fisher Koala: Fisher Flying Producs Inc., Rt 2, Box
282, South Webstar, Ohio 45682 linfo pack $5).

® Foldoer Eindacker: The Airplans Factory Inc., 7111
Brandivista Ave., Dayton, Ohlo 45424 [info pack

$2]

0 Hovey Delta Hawic Alrerafl Speclalties, Box 1074,
Canyon Courtry, Calif 81351 (info pack $6)

8 Jenny: Clowd Dancer Asroplans Works, Hom
14202, Columbwes, Ohio 43214 (info pack $5)

B NAC Dresm: National Aircraft Carp., | 050 Valley
Forge Plaza, King of Prussia, Pa 189406

B Questor! Ormnl Wald, 10700 South Fresway, Fort
Warth, Tex. P6140 linfo pack $100.

B Sedler Vampire: American Microflight Inc.. 7554

Arte. BS260 (info pack §£5)

B Skrocco: Atane Business Organizstions Inc., 845
Jed Ave.. New York N.Y 10022 finfo pack $21,

B Sky Pup: Sport Flight Engineering Inc., Box 2164,
Grand Junction, Colo. B1502 info pack 551

B Somethin' Else: Ultralits Soaring Inc.. 3411 North-
oms Bth Termmon, Pompano Beach, Fla. 13064,

B Sarrsil i Sorrell Aircraft Co., 165625 Tu-
lay Rel. 5., Tenino, Wash. 98580 (info pack 5100

N Sear-LEs: Star-Lite Adrcraft Co.. 2218 Orange Hlos-
som, San Antonio, Tex. TH247 (info pack $5).

B Sum Ray: Sun Ray Acrospace Corp.. Box 317, Nap-
panee, Ind. 46550.

B Topa Scoum: Topa Alreraft Co.. 1401 Offshars,
Oeenard, Calif 83033 linfo pack $6)

B Tipper CL-1: Cleary Alreaft Corp, Sume 100,
6600 North Harvey, Oklahoma Ciy, QOhkla,
73116

B Zippy Sport: Fishercraft Inc. 4366 Namows Rd.,
Parry, Okdo 44081 (info pack $5)

POPULAR MECHANICS » JANUARY [5784



Now Anyone Can Afford To Fly His Own Personal Air Vehicle, l‘.aﬁaﬂz — Without A License!

STOL ULTRALIGHT

These Are Not “'Pi

Dreams’’ or Prototypes, But Production Models You Can Buy Today.

“Vampire” Advanced Technology Ullra-STOL Commuter For Business Or Pleasure.

During the past ten years, a |01 of serious
research and development has been done on
tomorrow's recreational/commuter aircraft
Recent technological breakthroughs have
led to the manufacture of these exaiting
vehicles loday, Fortunately, they cost no
maore than snowmobiles of motorcycles,

TECHNOLOGICAL INNOYATIONS

Aerodynamic, structural and propulsion
systems innovations have led o the design
and production of over 60 different STOL
YShort Take O and Landing) aircraft. These
revolutionary machines, called ultralight air
wvehicles, are controlled by Ihree-axis
aerodynamic systems. NASA and university
developed airfoils, as well as new materials
-graphite/fiberglass/apoxy composites and

Amphitvous “SunRay " uses agvanced composite
conslruchion, &Iong with prigue sefodynamics

DuPont Keviar - made the new technology
possible. Refined rotary, 2-cycle and 4-cycie
angines have been bullt for the airframes.

The successful development of these ve-
hicles, together with engineering analyses,
load tests, computer aided design studies,
wind tunnal tests, and actual flight testing . _,
has led to the creation and optimization of
lightweight, compact air vehicles for con-
SLUMEr Use.

BREAKTHROUGH IN PERSONAL
TRANSPORTATION

Most importantly, vltralights need not be
registered, nor do you need a license to fly
them. These vehicles are not anly very lowin
cost. byt also the easiest to liy, Many can
takeoff and land in less than 100 feet on land

and water. Instead of wasting time in traffic
jams, you simply fiy over them - a real break-
through in personal transportation

With foldable wings, the garage becomes
your hangar. Many owners actually lly from
their backyards. Furtharmore, these vehicles
are very inexpensive to operate, and burm
regular aulomotive gasoline al miserly rates.

The various designs availabde will suit any
aesthetic appeal and performance require=
ments. You can either build them from kits, or
simply buy them lactory-built. They can be
purchased and flown by anyone. Personal
flight is no longer just for the rich.

TYPICAL SPECIFICATIONS
Cruise Speed . .........cc00... 30 - B3 MPH
Rate of Climb ., ,..,...., BOO- 1200 FFM
TakeoM Distance , . 100FT
J.anumgsa:ew Cavenee 20 MPH
Cefling .. i mmu Etﬂ:IJFT
Fmﬂgn . 100 - 300 M
Empty 'Hﬂlth 254 LBS
Paylosd . e .. 250 LBS
MORE DET.I.ILED IHFDHHA‘I‘IOH

Those wishing further information on these
revolutionary vehicies are urged to contact
Ultralight Publications, Inc. In cooperation
with the industry and M.A. Markowski, AE
{Uttralight Consultant). the corporation has
produced three authcritative, heavily illus-
traled books. Learn aboul the dramatic
impact the new vehicles will have on travel,

Mitchell “B- 107 llying wing was lasted by the Mavy
11 fast and very fuel afficiont,

Volume one, Utralight Alrcreft, describes
aover 60 new machines, including the Vampirs,
SunRay, and B-10. If's 336 pages contain
over 220 photos, drawings and graphs, with
complate specitications. Learn how-lo fly,

and whera 10 see them demonstrated.

Yolume two, Ultralight Flight, explains the
new designs, their aerodynamics, perform-
ance and handling. Trace the fascinaling
history of ultralight development [208py150il).

Volume thres, Utralight Propulsion, covers
the design, cperation and maintenance ol
the newesl powerplant systems. Reviews
over 20 different types. (182p/22501).

AN OFFER YOU CANT REFUSE

All three titles are @ must for you to be
proparly informed (0 this exciting new lech-
notogy. Order all three, and save almost 33%
over the single volume cost. Order by mail
with our handy coupon, or use our Toll Free
Hotline, 1-800-441-F527. Discover what the
new air vehickes are all aboul. Order today!
Uitralight Publications, inc.
One Ullralight Way, Depl. 223
P.O. Box 234, Hummelstown, PA 17036

ES! Pasame r me he Books Shecued Dﬂltm ]

undustlnd all come unger & 30-day, m
mmnm E‘m-ﬁ-hn l
of tuer rverwe Catmiong o inciuded each order )

*SAVE nmmmmmnml

0 534 L Airerafl Fli

1 & Propuisson - Quakily Pap-u']
%] L.lurmrl C l

: Fiight & Propulsion - Papes
l BOCK IMDIVIDUALLY AT FULL I.IIT*

=] $1:;95H Aircrall - Paper] O 522 95 UL Aircraft - Clomh)
II:I S13.85(UL Flight - Paperi O 513 85 (UL Propulsion - Plp-urll

lhlllmmﬂmumm $_|
|t orcors widd postage and handiing 295
| Overseas shipping (§10/tem, sirmai) _I

[roraL encrosen For onoEr

r.]ﬁ‘ﬂFFr DIRECT FROM THE FUBLHSHEF\‘
AMD SAVE SHIPPED IMMEDIATELY!

iy BB Ly LULFalgRt Putscatioens, i




PSSSSSSST!!!

The Most Affordable
Helicopter in the World!

The Deasm of OwWring youl ran persong whatlyurd
waih The spssed b Blybs O B COCporats alioopter (Bl
i the gupanms} o heve® The Exec o & 20- vl dvdli-
ton i Aesigh. Everyihing Robordey ever dreamed of
prrosducing in a ght hecopier Can e yours Me much
B5s than you waould sapec], Teks the Firsl Sheap—Croer
o EapmLitiful by al st rated snformation package accilsng
MR polpr brochure 10 evalums silhes the  famous
Scorplon or 1he all new Roborwey Exec {piclured)
Stop-by-slep descriplion of e RolorWay program
Trhme-vorw (raneenga & coioriul 247 3 387 posier gice
witw O all Mo components. SAONGELPNAl informa-
o, Drcig dalaris Brd & SPecEl ptter

L 1 ¥y 5F I ¥ 1 7 1 1 7 1]/
Credit Card Call — Toll Free NOWII!

B us 1800) 8247888, opr 169 [}

. Alask s wed Hawal {800y B24-7018, opr. 169 .
Gharge to Mastercard, VISA, American

l Expiess @ l
Expiration Data

. Sigrahate .

' [ Exme & Scorpien nlormation $15.00 .

{535.00 averseas}

B O Ee only $12 00 (525.00 overseas) m

. MWame .

. Bus A Occup A .
Addrass

B oo st g [ ]

. ROTOR WAY AIRCRAFT, INC. .
T411 W Galveston, Changier, AZ 85224 4PMI

Build This Clock

Kit prices start undar

$60

Inchuding movemant,
dial and hardware

®Do-it-yoursell precut
case Kils

#50lid hardwoods

®Batlery quarltz move-
ments

e Wholesale prices lo all

#Money back guaranies

#Prompt shipment

®Quality Tor more than
a litelime

We also carry a huge selection of quarlz and
mechanical movements, dials, hands, hard-
warg, 1ools, elc. to meet all your clock mak
ing needs!

2 Call (414) 248-1150
o

: - Or Write
KLOCKIT??S. sox 629
LAKE GENEVA, WI 53147

You may inckede $1 lor birsa class camiog maaling

FREE CATALOG
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ULTIMATE TELEFHONE
{Continued from page 02}

tion, Their range can vary from 100 to
1,500 feet, depending on the antenna
system used and weather and atmos-
pheric conditions.

A typical portable s the Uniden EX-
2600. It has such feamures as last-num-
bar redial, which allows the phone to
keep dialing a number if it was busy the
first time; high and low volume, so you
can hear conversations in noisy enwvi-
ronments; rechargeable batteries; and
tone paging. It also allows you to cancel
a call at the push of a button.

These features are common o MOSst
portable phones, although some have
other balls and whistles, such as fre-
gquently dialed number storage and
intercom capability. Another common
feature is a battery-save option, which
places the phone into low-powear mode
when it is deactivated.

Portables do offer a great deal of con-
venience, but have two primary draw-
backs—limited frequency space and
the potential for piracy of your tele
phone service. Although the Federal
Communications Commission is acting
to expand the number of frequencies,
portables are still limited to five chan-

nels betwean 1.6 and 1.8 MHz and five
channals in tha 49 MHz bands.

With so few channels available and
with hundreds of thousands of porta-
bles in the hands of the public already,
these frequencies are overcrowded to
the point of bursting. This can create an
interference problem if you live in a
neighborhood where there are many
portables. ¥You may hear conversations
you weren’t expecting when you acti-
vate the phone. Although the new fre-
quencies should help alleviate this
problem, the manufacturers are also
taking steps against it by providing
alternate channels to which you can
switch at the touch of a button if inter-
ference is present.

Further, in the 1.6 to 1.8 MHz band,
electric motor noise, power line noise,
AM radio station and other forms of
imerference can raise havoc with
reception and transmission. The new
frequencies should help alleviate this
problem.

Of more importance to you and your
phone bill is piracy. In some cities, peo-
ple drive up and down the street with a
portable phone handset activated, wait-
ing for it w find a waiting base station.
When they hear the dial tone, these

Jnm 1, 1884, will be & momentous
day. Bigger than New Year's, the

Super Bowl or the Rose Parade. It's the
tary, with AT&T and seven independant
talephone operating companies to take her

Although It may strice you a3 somathing
that's brand-new, it isn't. It really began in
the late 1960z as the Justice Department
Inoked into Ma's dominamt position in the

arke This action began 2 long.
yoars ago. That settlement initiated the
breakup of the phone system into compet-
itive units,

It wasn't really notizeable during much
of 1981 and 1882 becuuse the phane com-
panies, AT&T and the courts were
involved in worl _
ning of last year it statted to become more
noticeable, especiaily in the consumer

market.

Instead of just urging people to "“reach
out and touch someans,” AT&T began
competitively pushing telephones. Tt
wanted you to “'own your own phone.”
wers also given the option of purchasing
the phonas already ingtallad in our homes.
(We have had the right to tie our own

Carterphane decision of 1977.)

But this advertising is just the tip of the
iceberg. For starters, the way we do busi-
systam for gramted, but now we will ba

Ma Sets The Kids Free

cut the problems of

i
;%
;
|

On the brighter side, though, we can
expect a decrease in long-dis-
rates and easier access to

5
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More and more Americans are turning to wood and coal to reduce
their heating bills. In homes from Maine to Montana, thousands
of Consolidated Dutchwest stove and fireplace owners are
saving 5% to 70% and even 90% on their heating bills. Comfort?
The kind you used to take for granted. Start saving this year.
Send for your FREE catalog of our complete line of cast-iron
stoves and fireplace inserts today!

A superior stove — Uur big, all-cast-iron Federal Convection
heats 8000 ta 12,000 cu. feet, stoking from front and side

to burn a full load of 227 logs or 33 pounds of coal. Conversion
fram ome fuel to the ofher takes less than a minute for long hours
{10 with wood, 20 with coal) of clean, efficient combustion.
Efficiency built right in— A sealed convection system moves
air freely around the firebox, and a 100-cfm fan (standard on the
insert, optional freestanding) boosts airflow fivefold. Flue outhets
top & back let you install the stove in front of the lreplace,
inside il, or free standing. Other features: shaker grale, ashbin &
ashdrawer, haffle, dial-controlled primary & secondary airflow,
solid brass trim, glass viewing windows, and screen for
open-hearth burning.

Catalytic Federal—And now, we offer a Federal Convection
equipped with the Corming” Catalytic Combustor for cleaner,
maore efficient burning of wood,

Stoves can be delivered right to vour door anywhere in the
continental USA,

- The Federal Convection can be installed free standing,

or ax a fireploce inseri.

P Write or Call Toll-Free
@ Ulidated o

“'chwesl- In Mass, call-1-617-747-1963

rﬁet The Facts Before You Buy! -I

FREE Stove & Accessory Package!
Chur customers say it's the most compeebensive
literature of its kind! Each package includes:
“The Stove Huyer's Gunde™ illustrated &
clearly written = What to look for = What to
look out for = 36 page full-color catalog =
Answers to the 1o most-often-asked stove
questions— and fofs more!
[0 Please rush me my FREE
information package.
Name
Address

City_ e Stale fp____
Our Famous Cast-Iron Kettles
Handsome Revolutlonary
War-cra kettles-humidiliers,
planters! M-day money-back
guaranteoe!
Please send:
[ 3 gt. cast-iron ketiles at $29.95 ppd. ea.
[ 5 gL casl-lron kettles at $36.95 ppd. ea.
[1 6 qt. cast-iron ketties at $37.95 ppd. ea.
{Prices inchude defivery apewhore in continental LS4 )
| enclose payment by: O Check/M.0),
O Visa OMasterCard Exp. Date. - =
Card No -
Cmmlldaled ﬂutnhwu‘l

Box 1019, Dept. APM I, Plymouth, MA 02360




UNHEARD WORDS
1 would like to say at this time I'm at &
s o T z loss for words where my monster maul is

concerned. One of your customers de-

seribed it well, “Find me a place to stand
and I'll split the world.” One thing 1
never expect to read in the Sotz News is

someone ordering another maul because
FAST-N EASY WOOD SPLITTING ¥ he wore his out! [ haven't had a chance to
- fire up my stove yet but by following your
directions it was a piece of cake. In this
I-YEAR TRIAL OFFER J competitive world today it's indeed a
AT OUR RISK pleasure to deal with a company such as
yours. Your products are exactly as
stated and your prices very reasonable.
Az for the puarantees, they are almost
unheard of elsewhere. I'm really looking
forward to my new cart, There's still a
lot of firewood to be moved to Lthe pile.
Keep up the good work.
Charles Abbott, Absecon, NJ

SPLITTING MACHINE
| have used yvour Monster Maul for two
years with outstanding results. 1 know of
nothing that can compete with this device
in curly or difficult wood-except possibly
dynamite! Wood culting would be much
more burdensome if 1 weren't able Lo split
the big stuff in the woods so | can get it
out much easier. This is a real wood split-
ting machine. I think 1 could out-split a
mechanical splitter especially if the wood
was curly or knotty, [ see vou now have a
lady maul for splitting clear wood and
small stuff, . . So we are going to order
one. | feel if [ can’t split it, 11l bash it into
kindling!  Jackie E. Allen, Warzaw, Oh.

CLEAN SPLIT
I compliment you on manufacturing a
splisting ' maul that exceeded my
strongest hopes. 1t works like nothing
else I've ever used. 1 used it on cak logs
20" leng and ranging up to 24" in
diameter, and it split Lhem cleanly with
one swing. It out-performed wedges so
much that | no longer even bring wedges
along when splitting wood. You have an
excellent product, Your idea of incor-
porating & steel handle. instead of the
uvsual ash. makes it a ool that ['m sure
will last for my lifetime and my children’s.

George L. Voss, Partland, Ore.

HYDRAULIC CHALLENGE

1 have easily split several cords of fire-
wood consisting of white oak, cherry,
poplar, and maple, all with amazing speed
and with minimal physical exertion. 1 've
sven participated im a “Sportsman’s
Challenge™ againzt 8 hydraulic splitter,
against which my._.maul proved much
faster. My only regret is [ have now sold
the maul to the owner of the gas powered
hydraulic splitter, who was completely
amazed by its performance. During Lthese
times of phony advertising and cheap
workmanship. | am truly thankful to find
a firm who is honest and sincere and pro-
vides guality products.

David A. Hojnacki., Monroe, Mi

EQUALLY SMART
I am pleased to order one of vour famous
Monster Mauls, | have used one in the
past and found it to be unequalled in
atrength, durahility and ease of use. Your
ad savs there iz no need Lo be a strong

man; that's for sure., because 1'm a
Solz Inc., 13643 Station Rd, Columbia Station, OH 44028 wioman!

DELIVERED (INCLUDES TAX)
LOWER PRICED THAN IN 1980

OUR 27th YEAR

*Endy broken handbes, stuck oxes and
fhying wedges

sHardened splitting edge lasts and
losts. Resists daforming.

= Splits most logs In o lick,

*No stuggling IIfting heavy logs up to
high priced power splitters,

Mo gascling, no set-up. no tokedown
«Shape of head prevents sticking.

sDrop'am, saw'em, stand'em up ond
spiit'ern.

sNo gimmicks, just simpile physics.

GUARANTEED 10 YEARS
AGAINST FAILURE

For many years you've seen our ods
ond read unsolicited letters from follks
just ke you, soying how unbelievably
effective the Monster Moul really
Try o MONSTER MAUL AT OUR RISKI
Within one vear, if you don't think it's the
fastest, leas! ting method of splitting
frewood, let us know, and we will give
you your money bock  including
shipping ... plus it's gur:urumear:l ogainst
fodure for 10 years,

Weaight: (Totalweighl 151b.)
Price:  $19.94 Foctory plockup.
$24.94 Delvered to your door,

YISA of MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-9892
Inside Ohic 1-214-2386-502
OR SEND CHECK OfR MOMNEY ORDER,
Sorry Mo COD"s

Cwvnthia Smith, Bristol, Vt.



PICKING THE BEST

BYIVIBER

The wood you work determines the results you get—
buying wrong can ruin the best craftsmanship.

BY JOHN H. INGERSOLL

nnyuujudgﬂrumhm-b?lmks?wmkupmabinar
1 %8s and pick out the two or three that please your
eye? If you do, you're in the majority.

When [ built my first coffee table, | checked out boards
by surface appearance, grain and color, | didn't know or
care whether it was B&H, Sterling or Clear. It didn't mat-
ter to me whether it was western pine, sastern hemlock or
cedar. Appearance should be important in any lumber-
buying decision. Yet, knowing how wood is graded, how
different species perform, what's commonly stocked in
what sizes, and the way lumberyards will or won't serve
you could save money—and still get you great wood for
your project.

Rough lumber is wood as it comes out of the saw. It has
loose fibers and saw-tooth marks. Rough wood costs a
little less than lumber that is dressed,

Dressed wood is the rough lumber that's been run

POPULAR MECHANICS = JANUARY [784

BARK

FLAT 5AWN
BOARD

BOARD

QUARTER SAWN
[EDGE GRAIN]

STRIPS

through a planer. All four of the long sides are smooth.

Waorked lumber is any wood shaped for a specific pur-
pose. Tongue-and-groove floorboards are examples, as
are grooved paneling and ogee base moldings.

There are only two basic kinds of wood: softwood and
hardwood. Easily 90 percent of the wooed sold is softwood.
Cut from conifers (pine. spruce, hemlock and so on). it's
the backbone of construction, most projects, home repairs
and improvements.

Hardwoods cut from deciduous (leaf-dropping) trees
like oak, maple and walnut go into fine furniture, knifa
handles and cabinetry. As more crafismen take on these
kinds of projects, more yards stock hardwoods, There are
also many wood specialty mail-order sources, such as
Albert Constantine, 2050 Eastchester Hd.. Bronx. N.Y.
10461.

Actual softwood sizes refer to the dimensions of

137




Checked knot shrank unevenly as wood
dried, creating cracks along [ts grain

dressed lumber. A nominal 2% 4 is very clese 1o 2 in. thick
and 4 in. wide when cut from the log. Planed smooth, the
numbars coma down 'to 1% = 3% In. When you plan a
specific project, always work with the actual dimensions
of the lumber you'll be using. At that stage, it doesn’t
mattey what the standard siees are, you care aboul what
you've got.

Measurements for redwood are different, but not by
much. Clear, All-Heart and B grades are planed to the
same dimensions as other softwoods, but there are two
exceptions: A Yi-in-thick redwoeod board Is surfaced 10
4e in. and an B-in. wide board measures 7% in. Instead
of 74 in. A garden-grade redwood 2XX4 actually mea-

Unsound knot has suface damage, but Encased kmet b not firmly fixed, IU's
it's tight and weakerns timbers very litthe. formed by an embedded branch sub,

!l—-m kmot was outer section of
ipike that separated near the edge.
sures 1%s * 3%e in. because it's shaped green and
shrinks as it dries.

Hardwood usually 12 not stocked in easily ldemifiable
sizes at the yards, but check the mail-order houses. If local
yards stocked -in. boards, two buyers a year might ask
fon then. A stamdard 1-los Doard can be plaosd 1o satisfy
many customers requiring differing thicknesses,

Lumbar is offéred in even-numbered widths and
langths. If you want a 17, the yard will rip & 1%8,
charge you forthe 1 %8, add a cutting charge and give you
the sliced-off strip—or you can take home the 18 and
tip it yoursslf

Charges for cutting or planing are not consistant. Some

WOOD SELECTION CHART
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Grub hodes bored Insects while tres
wal alive weakien mar finizhed board.

yards tack on a small charge for each pass through the
saw or planer. Others give you the first few cuts free, and
some& may cut to length free. Suburban and rural yards
rarely cut lumber to project specs. City yards, catering Lo
apartment-dwaellers who often have no space for power
tools, saw to a fraction of an inch.

Lumber language

A board describes any lumber less than 2 in. thick and 1
in. or more wide. A board less than 6 in, wide is called a
strip. Dimension lumber, the backbone of house construc-
tion, includes pieces from 2 in. thick up to but not includ-
ing 5§ in. thick, and 2 in. wide or more. Timbers are heavy

SOFTWOOD LUMBER SIZES*
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structural members. Their smallest dimension in any
direction is § in.

Yards order lumber by the board foot. There was a time
when you had to do the same, but now, especially in the
big cash-and-carry yards and home centers, lumber is
sold by the piece. Grossman's, a large New England lum-
ber chain, recently put B-fi. 2> 45 on sale at $1.53 each.
These were Stud Grade—you pick the straightest.

POPULAR MECHAMICS = JAMNLIARY 1984
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If the size you want isn't priced by the piece, it's prob-
ably sold by the linear foot. A typical recent price for No. 2
ldaho white pine 1 % 10s was 80 cents per linear foot or
$9.60 for a 12-ft. board.

If you find a yard that does sell by the board foot, here
are two ways 1o figure it: 1. Muliiply thickness in inches
by width in inches by length in feet and divide by 12. 2.
Mulhiply thickness, width and length in inches, then mul-
tiply the result by 007, Example: A 10-foot 2 X 4 by math-
odNo. 1: 2 ¥ 4 x 10 = 80 + 12 = 6.7 beard feet. Or, by
method No. 2: 2 x 4 X 120 = 960 % .007 = 6.72—close
enough.

Reduced to essentials, a good-looking piece of wood
grades high, a scruffy one, low. Top grades are clear,
showing few tiny knots or none at all. High grades have no
checks, splits ar blemishes, As boards come lower on the
grade scale, allowable knots become progressively larger,
and other imperfections increase in size, number and
impornance.

Construction lumber is graded on strength as well as
appearance. It's guaranteed to perform as span and stress
tables indicate, A 2 x4 graded stud may look like a throw-
away, but, if it's officially graded. it will bear the weight
specified for its size and species,

When grain is important

Graining cournts if you're buying wood for a fancy
project. Boards for an edge-glued tabletop must be par-
fect. First, you wamt good looks. Second, you need a
straight-grained board cut at right angles to the growth
rings in the log. These quarter-sawn boards are more
dimensicnally stable as humidity changes. A face-grain
board, displaying long loops of grain on the widest wood
surface, is plain sawn, cut near the edge of the log on a
tangent with the growth rings. It may show preity grain
patterns, but it's more apt to warp or change size as
humidity changes.

Grade marks are stamped on most dimensional lumber
and many boards. No particular spot has been standard-
ized and it's often missing from top grades of finished
lumber. You can easily sand it off if it will show on your
finiched project.

As with anything alse, when buying wood, shoot for the
best quality at the lowest price. If a lower grade is suit-
able, there's no reasan to pay more for a better grade. You
don't need clear pine at $2.90 per linear fi. for a toy chest
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you plan to paint when you can get No. 2 pine for 99 cents
or aven No. 3 for 75 cents. Just seal the knots with a
pigmented shellac and paint over them. No one but you
will know the difference.

For small projects, check the pieces in the bargain bin.
It will ba filled with shorts cut from longer pieces. You
may find everything you need at prices reduced from 30
to 50 percent from full-size boards, Compare pricas. If you
have a good table saw capable of ripping a 1% 12 mto
threa 1x4s, you might be able to save.

Use longer boards. Say you need two 1x8s 7 fi. long.
Two B-fi. lengths of No. 2 pine might be $10.24 while a

ment, you'd be better off gluing up narrow boards to
make a wide pieca,

Be a little flexible. If you have your mind set on Douglas
fir to frame a garage, you might be able to get it easily at
one yard, but not at another, Setiling for spruce, also plen-
ty strong for the job, could save you a long haul 1o get the
fir.

Spend a little spare time in a lumberyard. Get o know
what they have before you draw up plans for a project.
That way, you can avoid disappoimtment. Besides, | have
to admit, | get almost as big a boot owt of wandering
around a lumberyard as | do from poking through the

single 14-fi. length lists for $8.96. Given the right equip-

merchandise in a hardware store. You may, too. ™

How To Convert A Materials List To A Buying List

MATERIALS LIST—IN-THE-WALL-WORKSHOP

to translate the materials list into o cer- ol o M o o b
tain number of 1% 10s by so many feet A & tuos 31 o« TH redwood (abine
long, and so on. wdel

Apr. "B3) as an example, you see that the
first item calls for four boards % = 114
* 76 in. The closest standard yard size is
Wy ® 12 % 86 in. (8 ft. long), This goes in
the second column.

The third column becomes your actual
order. The first two items are for % =
12-in. boards. You could order four 8-ft.
Iengths for the first entry and three more
for the second. Or, you could cover both
with four 12-ft. lengths. Compare prices.
At one yard, seven B-ft. Y9 % 12s cost
$81.20 in clear. all-hean redwood KD
(kiln-dried). Four 12-footers are $75.20.

In all cases. group smaller boards for
your order, remembering that it may pay
to rip & wider board 1o make 1wo of more
narrower ones. For example, ¥ % 2-in
stock appears in five entries. Few yards
stock it. Combine these into 4 % 4-in.
stock and rip the boards in your shop or
have the lumberyard do it—J.H.I
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75 YEARS AGO: January 1909

An Electric Trap For Moths
The authorities in Saxony
are waging a successful war
against the caterpillar
plague by means of a trap
which consists of two large
electric searchlights or re-
flectors and a8 number of
power suction fans.

il Well Fire

The great oil well fire in the
San Geronimao district of
New Mexico burned contin-
uously for two months be-
fore it could be extinguished.
The cil was ignited on July 4,
and a gas blow-out caused
the opening in the earth 1o
be widened,

Japan's Great Passenger Ship

The Pacific turbine “Tenyo Maru,” recently placed in com:-
mission by the Japanese, is the most modarn as well as the
swiftest vessel of all the steamers operating on the Pacific,

The Piano-Harp

The Dolcette, which is prob-
ably one of the newest musi-
cal instruments placed on
the market, is a harp played

on a keyboard similar 1o that
of a plano. The lower half of
the instrument contains the
plano portion.

Salvaging Lutine’s Gold
In the folklore of the little
village of Terschelling (Hol-
land). the story of how the
pride of the British navy, "'La
Lutine.” sank during a storm
in 1799 has been kept alive,
not only by the knowledge
that the frigate carried
$12,000,000 in gold and sil-
ver, but also by the grum-
bling of salvage crews who
have made the village their
hase of operations. A new
attempt to bring the rich
cargo to the surface is under-
way. [f this latest venture is
successful, the salvagers

Seel a sunien treasure in 1936, stand to reap a rich reward.

50 YEARS AGO: January 1934

Number Recorder For
Phone Shows Calls Made
All talephone calls are
counted and the numbears
recorded on a roll of paper
by a number recorder which
i5 used in Germany with a
dial-type of instrument. A
disc on the recorder fits over
the dial of the talephone.

Calculator For The
Chemist Gives

Molecular Weights
Serving the chemist in the
same way that an adding
machine aids the book-
keeper, a sliderule calculator
quickly shows molecular
weights.

Robot Prints

Calling Cards

After inserting the coin, the
operator turns dials to spell
out his name and turns a
crank. The machine deposits
the printed cards in a draw-
er automatically in just one
minute.

25 YEARS AGO: January 1959

Stairway To The Sea

In early spring, when the
last of the mud has settled
in the miles of canyonlike
channels they have carved,
and the last raw earth em-
bankment has healed under
a new hide of turf, the St,
Lawrence Seaway will have
butome a Gargantuan
$1,090,000,000 reality.

TV Watches Tots
Televison is the baby-sitter
at a Flonda motel. A camera
suspended from the wall is
trained on the sleeping
child. A nurse sitting in a
central control room can
tend five children at one
time,
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“Hurricansproof” House
Designed to withstand hurri-
cane winds and tidal waves
is a house on nine-foot-high
stilts at North Dartmouth,
Mass. The stilts actually are
part of a V-strut foundation
intendad to hold the house
in place against the impact
of rusiing water.

Helicopter Navigation

In front of the pilot is a pic-
tarial map of the regular
route. A stylus moves across
the map, constantly show-
ing the path he has flown
The system automatically
measures radio transmis-
sions from a chain of sta-
tions along the route,

Retractable Dome
Will Cover Arena
Both indoor and outdoor
events can be staged ina
new civic arena planned
for downtown Pittshurgh.
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AFULL YEAR'S FREE SUBSCRIPTION
WORLD' S FOREMOST SUPPLIER
FISHING. HUNTING, AND OUTDOOR GEAR

Reels Lures
Building Camping
g Supplles COuldoor
Foolwaai Knrivies 5

Rods Boaling
Bows
Clothin q

Gifts

100%: Satistaction Guaranieed

o

owr Drill Press Mill Table at its regular pnoa
:E:!'UIEBBE our Swived Vise for 51995 a
savings of 520

{Plus $5.00 for shipping the

DRILL PRESS MILL TABLE

Make ]:n'ecna positive movements of any work-
X and Y directions for facing, slofing,

mlllng and driling just ke a full size mill

machme, 5'4° = 17 work surface. 11° = 7 travel,

aluminum construction, satin anodized, wi. 10#,

$59.95 + 4.00 SAH

SWIVEL VISE

Holds small parts for drilling o machining. Swivels

360 Tor cuttin | anghes. Has "Y' grooves in jaws for

round parts, 3" steol aws, alum,, frame and base,

Auto Bucket
Seat Covers

=2, 75 shipplng
and handiing

$209¢

MACHINE WASHABLE
FITS ANY SIZE BUCKET SEAT
* Easy slip-on full back
1 plece construction/durable
Warms in Winter-Cools in Summer
888 FREE MATCHING 008
STEERING WHEEL COVER
FPM-GO8 Solld Blak Mavy. Brown. Grey.

galin ancdized, wt , B20.95 + 250 SAH Wine, Beige i ——
Yes, F For fastest sarvice i ot betwean SPMO00 Sripe Maural, MackTaL
' SRR EREE SURSGRIRTION. ) 1?3: - &W‘:'Tul Esm :..?:.':[ Ship it thd next Wine,/Tat, Brown/feige. Black/Royal BlackRed
| e I day. Som; - o loll Iree rmber bul with af phone For Orders CALL NOW TOLL FREE:
] | rom this ad we ahip 3 froe 24°
flute, snd mill 1-(800)-824-7888
i I L -, Ask for Operatos: #112
R : d.laué;rd sagriatung - OR WRITE TOx:
mgichents please acd 4% saias tax. Satislachan
| seare - | | | usrarisea ¥y are o (0% pieased wen you - VISION ENTERPRISES
| e a CLIL 225 Maple Ave.Monsey, LY. 10952
B12-13" Ave. Dept. 876-401! M. J. LAWRENCE, INC. _
CabBelas. Sidrey | || Dept. 104, P.0. Box 1841, Warren, Mi 48090
Nebraska 69160 = 313-798-3598
ULTIMATE TELEPHONE Then, dial the number you want and With all of this sgquipment in your
{Continued from page 132) let the computer-controlled Robot sys-  home, it's really not a wise idea to leave

paople make many untraceable long-
distance calls and run up your bill.

The portable manufacturers have
taken steps to alleviate this problem.
Many new modals, such as the Uniden
or Elecira, featurs digital or subaudible
tone transmission techniques which
prevent unauthorized access 10 & base
unit. Unless the handset of the portable
issues the right digital code or the right
tone, the base station won't activate.

By now, the Ultimata System is near-
ly complets, but it wouldn't really be
the ultimate if it didn't let you send pic-
tures of the new baby or your new car
to your friends. And—with tha Robot
450C color transmitter, a color monitor
and a color camara, with the nocessary
phone line coupler—you can do it

Sending pictures across phones lines
is nothing new. In fact, the news wire
sorvices and many businesses have
been doing it for years. But the 450C
now allows you to do it, to0. You'll alsa
need & well-lighted room and a good
portable color television camera, such
as those found with many home video-
tape recording systems. Focus the cam-
era on the subject of the picture, start
tha Robot and take a look at the monitor
to maks sure it's what you want.
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tem take over. It turns the electrical sig-
nals from the camera into digital sig-
nals, representing not only the image of
the object, but its colors. It then stores
the subject matter in its memory for
retransmission. When the connection
has been made, the Robot tums the dig-
ital data into tones which are compati-
ble with the phone system, and tha pic-
ture is on its way.

If your friend has the correct Robot
receiver and a color monitor, he will
begin to see the picture materialize on
the screen. It takes about 16°4 seconds
to send one picture.

To be sure you don't miss any impor-
tant calls while you are out of town, our
Ultimate System has a telephone an-
swaring maching. And Radio Shack's
Dunfone TAD-150A is no ordinary unit,
It provides for unlimited messages of
unlimited length because it is voice-
actuatad, The machine also has a digi-
tal readout which shows the date, time
and message number of sach call
Actually a sophisticated cassette tape
player, it uses separate message and
answer tapes. It also allows you 10
make one orf more messages. And,
when it isn't serving as an Answaerar, it
can double as a dictation machine and
record calls as you make them.

it unguarded. And if you have a Sensa-
phone, you won't. A Sansaphone, made
by Gulf + Westem, looks like a large
telephone dialing pad. However, it has
one big speaker and a microphone. This
allows you to listen in on your home
while you are away. All you do is dial
your number and the Sensaphone
answaers and you hear what's going on.
The Sensaphone will even alert you to
any problems in a synthesized wvoice
when you call in.

We could go on and on with our Uld-
mate Systam because the world of
iterns available to tis into your home
phone lines is increasing every day,
thanks to more competition. Suffice it to
say, though, that our system could also
allow you to call people without lifting a
handset, via a memory auto-dialer,
which contains frequently called num-
bers; put people on hold with hold mod-
ules; and allow you to use pockst touch
dialers, Or, you could add electronic
phones which also act as calcula-
tors, autodialers, memory phones and
elapsed-time counters, as well as tall-
ing you the time, date and number
called.

As you can sed from our Ultimate
Systam, times are changing in the
world of talephones. b
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DWNERS REPORT: PULSAR
{Comtinued from page 103)

and YW buffs—me among them—
usad to describe their beloved Beetles
in the same terms that Pulsar owners
use today: “sporty,”” cute” and “differ-
ant.”

Whatever you and [ think of the Pul-

gar's styling, one thing's certain: It's
among the most glitch-free automo-
biles PM has surveyed recently. It's in a
league with such monuments to reli-
ability as the Starlet, Calica, GLC and
the new Thunderbird. It surpasses the
Cimarron, the Maxima and even the
semihandmade Chrysler Impenal.
Owver 67 percent of all Pulsar owners

told us they'd had no mechanical prob-
lems at all. They couldn't evaluate their
dealers’ service departments because
they'd never needed service.

And the problems they did mention
weare the sort that owners of other
makes vsually pray for, Example: The
worst mechanical “illness'" that Pulsar
purchasers could paint 10 was that they

SUMMARY OF 1984 NISSAN PULSAR NX OWNERS REPORTS*
Tomal miles driven 1.403, 757 No complaints 11.6 Hear seans Twro cars 280
Cramped rear soats 0.9 Excel b 153 Thees cars e0E
Avorage miles per gallan: Surgas whan automatic Crnoad 128 Fowir 0 more cars 13.3
Automatle transmissian . ifts. . . 64 Average 30
l‘;_‘ Lz.:!m.""i’ e ;:-; Paint chips 100 easily 83 Paar 88
Manual rransmission What chunges would you Hes? Had any machanical trouble? m" e C30.4%
In town 315 No charnges - 21.8% No £7.3% Chevrabe 281
On the highway 418 More horsepower 17.8 Yo 327 Missan 254
Less crampsd rear Pontiac 11.3
Transmission cholces: B3 What type of troubls? Toyols 126
Manual five-spead B1.7% Chigrresistart finish 47 Adr conditiones 23 6%
Three-speed sulomatke = 183 - :Hndl.l.mpmmmu 153
Bltorhalic Surging automatic ansotteer Pulsar
Why did you chooss this car? Sy S trankmassion 125 WO o vy L
Bryling rl B5.9% - e 58.417 Stoaring column. lock 6.9 Mo 51
E - 561 warRgE ... Poud ing 58 .
Frice . . 411 Hangs . $7.200-510,750 oo Baybe iTs
Handling gg ‘Workmunship opindon’ D-;l-' repairs iy’ i
Parfurmance : Excellont E4. 7% o3 .
20 G 410 Neo 958 W:rtt:‘l you bmry another "h:a?a%
Sayling 77.5% Dsaler service opinion: b 1
Economy 612 S ; e Exuulbonit EREW Maybe. .o 150
Handling 387 Comfort opirion- Grood 48.3
Rlster 181 Front sastc Avoriege 16.5
Surnroof 181 Excallent . . _ . 6H.3% Foar BO Age distritaeion of owrsers:
Good .. .. .. s ) 15-28 yoars | 52.4%
Specific disliues: Avarage . 4.5 Number of vehicles cwmed: JU-GE years a2
Not enough power 278% Poor 0s This car only B 1% E0-plus . ... 83
“Porcantagos might not equal 100% due to rounding or Ineufcion dece
] For Home or Business .
rﬁﬁ Mason & Sullivan WHAT WHEN.. HOW. . F Plans, Kits
The LEARN HOW s e
T‘ ‘7 ¥ Wheaels, Parts
clockbmlder’s T0 USE A WY Catalog $1.00
compmn Jrenriy Treg Toys Baimoni OH £3T18 (14 Ba17 5

SHIP'S CLOCK
Grandfathar, Grandmother, wall, manile, desk
ghocks, and more. Avallabha from peans or ready I
assambla kits for all lewals of skil, Solid 3ra”
hang-matched hardwoods, mparied precision
mowamants, and solid brass dials. Flus tools,
hardware, books, and BCoessories.

A L Sy

Send lor our new
48-pege calslogue today.

Ploase send me your
catalogue, | onclose $1.00
for postage and handling.

Afdress
City/Slafe Iin

“Fing Clockmakera Since 1947
Tk peps. 1 |
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3. W Yarmouth, Cape Cod, MA (28673
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= TIMEX COMPUTER INCLUDED WITH
3 YOUR TRAINING = Plugs into any TV

TF'EEHB FOR FREE FALCTS!

| m— — —— —— — — — T
COMPUTER TRAINING, Dept. P80C3 |
Fleaua rush ma fres lacts and colaf brochure

Scrmtnn, Pannsyivania 18515 |
lrhan tells how | can loarn computer :ppllcltloﬂs.l
pmqmrnmmg and gperalion at home in tfiru

1tma Mo cost No obligation I

o " —
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BASEMENT T
FLUSHES UP To Sewer or

Mo Digging Up Floors—Installs Easy
Write McPherson, Inc.,

Box 15133  Tampa, Florida

WEIGHT LIFTING EQUIPMENT
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felt the angine slowing down and
speading up as the air conditioner com-
pressor kicked in and out. NMow isn't
that awful?

The next worst problam had to do
with headlamp angle. The factory, it
appears, aimed the Pulsar's pop-up
headlights too high in 15.3 percent of
tha cases. That meant a quick trip to the
dealar,

More horsepower

At the time of our survey the Pulsar
was still relatively new to these shores.
None of our respondents owned a tur-
bocharged Pulsar. Why? Simply be-
causa the turbo didn't become available
until after we'd sent out our question-
naires. That's especially noteworthy
because 17.6 percent of the owners we
queried told us they'd appreciate a little
more horsepower.

Well, they can get it today, thanks to
the Pulsar NX's optional Garrett AiRe-
search turbocharger and Bosch L-
Jetronic fuel injection. These combine
to add 31 hp and 20 lbs.-ft. of torque
from a slightly smaller displacement
version of the Pulsar’Sentra engine.

The Pulsar uses the same power-
plant, fwd drive train, floorpan and sus-
pension system as the Missan Sentra.
Its standard engine is Nissan's E-
series—a 1.6-liter, carbureted ohe Four
that's mated at 69 hp.

Last summer, though, Nissan intro-
duced an optional, turbocharged, 1.5-
liter varsion of this same engine. The
$650 turbo package boosts horses to an
even 100. The turbocharged car also
gets a recalibrated suspension system,
a boost gauge, altarsed graphics and
about two to five seconds lopped off its
0 to 60 time, depending on which gear-
box you chooss. Both engine sizes are
availahle with either the five-speed
manual transaxle or a three-speed auto-
matic with converter lock-up.

There's more, too, to the Pulsar line
than just the NX coupe. For 1983, you
could have bought a five-door Pulsar
sadan or a three-door hatchback coupe,
both with more conventional styling
than the NX coupe. For ‘B4, the hatch-
back and sedan have been dropped.

The NX comes in only one trim lavel,
Deluxe, which means you get such
standard equipment as sunmoof, AM/
FM stereo, adjustable steering column,
reclining fromt buckets, a fold-down
rear seat, halogen headlamps, intermit-
tent wipers and power stearing (with
the carbureted 1.6 engine only).

Pulsar owners found few faults with
the NX and plenty of virtues to praise.
On the minus side, the paint chips eas-
ily. Flying stones take their toll. Howev-
er, 98 percent rated overall workman-
ghip good to excellent.

Nissan rates the Pulsar NX a five-

(Flease tum to page 148}
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F HEE NFL CATALOG

Tust published! The only catalog of
National Football Leagus COLLECTOR
[TEMS — mugs, tankards, plagues,
T-shins, jackets— you name it We even
have g lomp with a lull-size helmet os the
base (your feam emblem {5 on i, just like
a real helmet),

We hove these goodies with the official
names and emblems of all 28 NFL teams.
Thay're not only collecior's itemns. they're
conversaton pleces. Best of all, thay're
superh gilt ideas.

We'll even pay lor the phone call 1o
bring your canalog o you by mail.

Call toll-free. [rom amywhere in the
continental .2, 1-800-438-3000, or write
today!

Hﬂ‘ksﬁue En terprises Ltd.

l 2808 Intsrsiare 85 South
Charlothe, NC IEXE

I YES, please send me your

l frscinating FREE catalog of NFL
Collector items.
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Fine Woodwaorking Tools

Send for your FREE copry of our mew cobor-
ful cataleg. Fulty dlustrated with the finest
wotdworking tools, supplies, books, hard-
wang, and more. Satisfaction Guaranteed,
Write today for your FREE catalog,

y WODCRAFT

| Dept pmia
41 atlantic Avenue, Bos 4000
Woburn, Massachusetts (T888
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He saved
$1000.
You can tool

For your FREE
color brochure call o wiite:

TOLL FREE: 1-800-153-1030;

In Michigan call 676/849-3200.

Easy-to-Duild semi-kit can save you money. Engine Is
completely assembled: Frame |s welded and painted.

Yol jwr bolt everything rogether (USing common
; and our 22°x3a", fully llustrated in- I
struction sheet) and start haulng!

& 16 H.P. ar 11 H.P. Briggs & Stratton engine
» Hydraulic disc brakes with parking brake standard.
& Heclric start standard.

® Automatic trangmission with forward and rluru.l
# Full, one-quarier fon paylead capacity.
o Dumping bed measures 44" 40 11",
* 4-wheel models with cab aiso available.

%arlwztleald Inc.,
t
Ben?un Harbor, Mlchlgan 49022 |

P.0. Box 1148,
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Bolt this powerful 10-ton
log splitter together and
SAVE! e arenes

gvery 28
seconds

TweD-5ta08 pump,
® Hydraudc ] cylinder packs
powartul 10-ton punch. § =Solid construction
* You bolt kit together & 31 BIG labor cost
savings. ALL PARTS and ACCESSORIES availaive
separately,  FREE color brochire— complele detals on
haulers, ot semi-kits. Cabl TOLL FREE 1-800-253- 1030
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OWNERS REPORT: PULSAR
{Cantinued from page 147)

passanger automobile, but the owners
we surveyed dispute this. “The rear
seat is too cramped and has too little
legroom for even two adults to sit com-
fortably,” said a Michigan teacher.
"You definitely cant put three people
back there.”

A related problem involves the
“memory’” front seats, which rear rid-
ers can release and push forward out of
the way. “That's an excellent feature
for getting out,” said a Maryland social
director, “but it's termible if rear pas-
sengers are getting into the car. The
only way to lock the seat in place again
is to push it to the rear of its track.”

Many owners raved about the unex-
pected amount of trunk space. A New
Hampshire educator said, “"One great
feature is the folding back seat, which
opens into the trunk to make a modified
hatchback. It's every skier's dream.”

Good ride and handling

Ride and handling were judged
good—ride on a par with larger, heawvi-
er cars and handling up to the expacta-
tions of normal driving. Owners didn’t
expect sports car cornering, although
ona man mentioned that a rear sway
bar would make 8 welcoma addition.

As for fual economy, we've finally
found a car whose owners don't feel
cheated by tha EPA's figures. Interest-
ingly, drivers of manual-transmission
Pulsars logged 5 to 6 mpg more than
those with automatics.

That's a wider gap than usual and
comes as a particular surprise when we
consider that the automatic transmis-
sion incorporates a lock-up torgue con-
verter. Owners did report a fair amount
of hunt-and-peck around the lock-up
speod—something common to a num-
ber of cars with this feature. Even so,
the automatic ought to come closer in
mileage to the manual transmission,

Interior appointments and controls
again received good marks. We heard a
few grumbles about ashiray location,
but this was countered by a Missouri
air conditioner wholesaler who said,
*“The Pulsar's air conditioner did a
beautiful job of keeping up with our
100" heat this summer."”

The Pulsar, then, offers a good com-
bination of styling, price, practicality,
workmanship and economy.

As a Florida insurance underwriter
said—and this is fairly typical: 'l
owned a 1980 Datsun 210 before and
lowved that car, too, | was thinking about
buying something different when [ saw
a TV commercial for the Pulsar NX. The
neaxt day I went to the showroom Lo see
the car live, found I liked it as much in
person as on TV, and ordered mine
right on the spot. I'm truly happy."" PN
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3 EASY KITCHEN PIECES
{Continued from page 113}

3. BOOKRACK

is handsome bookrack isn't just
. for the kitchen, but is handy for

storing books anywhears in the house.
Its ends are stationary, while the divid-
er adjusts against the last book.

Cut the two ends and the divider to
size. Using a combination square. lay
out tha doweal holes. Set the blade of the
square to 1 in. and use it as a marking
gauge to draw a line along each bottomn,
Starting 2 In. from the side, mark the
location of the six dowel holes "%e in,
on center. Use an awl to make a canter-
ing hole at these intersections.

Bore the dowel holes in the divider

and the larger end at the same dme, To
" bore them at the proper depth in the
end piece, wrap a piece of tape around
the drill 1% in. from the tip of the bit for
use as a depth gauge. Place the divider
on top, bore completely through it and
% in. into the larger end. Lay out and
bore the smaller end after taping & in.
from the drill tip. Enlarge the dowel
holes in the divider to e-in. diameters
for easy sliding.

Cut the dowels Lo size with a back-
saw and a miterbox. Then round the
adges of the pieces with a block plane

3/8"-DIA. x 14-114"
HARDM/OOD DOWEL
{6 REQD.) ;

318"-DIA, x 3/8"-DEEP |\
MATCHING HOLE
{6 REQD)

BOOKRACK END
I &2 07
OAK
DIVIDER
34 x 6112 x 7"
OAK

\!i-

3/8"-DIA, x
. 3/8"-DEEP HOLE
Y (6 REQD.)
DIVIDER SUDES

ON DOWELS

END
34 2 1-112 x 6-1127
OAK

7116"-DIA. HOLE
BORED THROUGH DIVIDER
{6 REQD.)

or sanding block fisted with 100-grit
paper. Finish-sand all pleces with 150-
grit abrasive paper.

Apply a scant amount of carpenter's
glue to the dowsl holes of the larger
gnd and insert the dowels. Tap them

into the bottom of the holes. Using a
wood block between the hammer and
the workpiece protects the surfaces.
Slide the divider on and glua the dow-
&ls to the end. We finished the original
with DEFT's Danish oil finish. ™

Build Yourself the $

For many, log home living means a
simpler, more economical way of life. If that’s

what you want, Jook to Lincoln Logs Ltd. We feature

a lower wotal erected cost than comparable models
from other major manufacturers.

Why? Becanse Lincoln Log homes are pre-
eng/neered—not precut or numbered, which adds
tor the cost of log homes and restricts freedom in
customize or correct errors on-the-job,

wide range of optians is available for you to add
Later, if vou desire.
Write for your Lincoln Logs plans kit Send the

coupon with check or money order for $6.00.

Or call B00-833- 2461 fin New York Staze call

518-494-2426). MasterCard and Visa accepted
Exwclusive Dealership Teritories Arailable

i

imple Life.

F- . RN RN O A e e

§ Lincoln Logs Lid.
16014 Riverside Drive , Chesteriown, NY 12817

Enclosed is mry $6.00. Please nash me my full color plars kit

e i

: £
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DASHBOARDS
{(Cantinued from page 95)

tral carriage sense disappeared. A
wooden panel behind the engine took
its place—the rear wall, so to speak, of
the engine compartment.

So, today's interior designers refer to
what we still call the "dashboard™ as
the instrument panel, or i.p. for short.

‘The automoative instrument panel has
gvolved from a relatively plain and
unadorned slab of wood or, sometimes,
aluminum, intc one of the most com-
plex and highly developed pieces of
equipment inside the moderm motorcar.

You can see from these pages that the
past B0 years have taken us from no
gauges to an overkill of technological
gadgetry mixed with useful informa-
tion. Today's instruments tell us so
much via analog lght displays and
voice synthesizers that some drivers
consider them downright annoying.

In America’s earliest automobiles,
though, you bought gauges as accesso-
ries if you wanted them at all. As speed
limits came into being, spesdometers
arrived through necessity. Early ones
bore such names as Stewar, Johns-
Manville, Warner, Sears Cross and
Jones. Most ran off large gears Inside

NAME BRAND ITEMS

Buy girect from U5 General's catalog and enjoy
ROCK-BOTTOM prces on hand lools, power jooks,
sulnmotiveg tools, motors, handyman supplies—
5,000 nataonally advertised name brand erma s OFF
prices Save on all the famous names you kiow and
trust—Staniey, Wiss, Proto, Skil, Crescent. Lufkin,
Rockwell, Black & Decher, plus many, many more

Trousands of senous mended Crafsemsn, mschan
s, hamecwners snd hobbyists each serd us 31 00
st 1o get this big 196-page cataiog of fanasthc buys
on brand marme ooly, hardfwang, Snd BECEtor el

Dur Barganms are oo greal and ouf rices (o0 Lo
for us o grve weay this g catalog bo people wha
argn'’t rgally imerested, S0 we ek for B girmply o
discourags Cunosity sepkers

Bt e way we look 58 (1

11 PiscE [ e PO ¥ Crumr ared
i pour Bl Dach O it youne mol [00

aalalimr
wilt B C G, fest PRRLrT ERE sk conar wihac i s
et ngeria ] addres on d and e refund poud

yOud KipD the Cataing)

Az an extra Thank you™ for scting row, you'll slse
moraive with your farst order no matber how wmiall-—a
L0-placa High Test Sisal Dnll Bir Set (worth about
§4 000 absobutety FREE

U5 General Supply Comp.. 100 Commercial Street.
Pairniew, MY 11803

CoEEp-T v oy GbuiSes SuRR e CORF

il e ey -
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Who buys from U.S. General?

Thousands ol ndividusls smd compinive Heve's 8 pirital
Hat o Barvnp Prom dir el @ 1o B mealhe cupicmes lie

Elwciric « 1B » Procier & Oembbe
nﬁmﬂm-w-nﬁuﬁ
Same low prices for you--
no minimum order required!
| B B N B N B | 1

I U5 Genersd Supoly Corp. Ceat. K20

100 Commerciad Streat
Prarwsew, My, | 1603 l

Porciogs 51 Puase were your rpe |96 page hlly lusirated
Tood & Hardware il Rocs Botinm prces Al sersd '
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the right front wheel, and displays
weare the drum type, whers only the
speed you were driving showed. You
properly called tham digital

Other gauges weren't necessarily on
the iLp. at all—temparature “motomet-
ers’” stood atop the radiator cap, and
fual gauges were often on the tank. Or -
you simply poked & stick down the neck
to see how much gas was left.

The Model T Ford and other cars
came into the 19205 totally without
instruments. Thoss Model Ts of the
‘20s that used generstors also had
ammeters, but Fords sold without a
starier or electric lamps carried mearely
a punch-out blank where the driver
could mount a dial. Even that era's
more expensive cars had relatively
emal] factory instruments that seamed
almost like incidental add-ons.

By the "30s, carmakers began to feel
a need o supply gauges, and in the
mid-1930s, larger round dials came
into vogue, with needles replacing
drums for the speedometer. Nearly
every car then made had the five basic
gauges: speadometer, fual, ammaeter,
oil pressure and engine temperaturs,

Birth of the idiot light

But in the mid-1930s, Hudson began
tampearing with this formula by intro-
ducing what we've come to call the idi-
ot light. The 1936 Hudson Terraplane,
for example, had a big Dali-esque plas-
tic instrument cluster adorned with a
shooter-sized red glass jewel that lit up
when there wasn't enough current
flowing through the car's electrical
arteries.

By the early 1540s, most new auto-
mobiles used plastic in their i.p., and
too often these early plastic bezels and
backgrounds tended to warp and
crack.

During the '50s, the general trend
turned to the nearly universal adoption
of warning lights and the elimination of
as many working gauges as feasible.
Chrysler Corp. was the only major U.5.
auto manufacturer who stayed with full
working gauges from the 1840s
through the 1970s, But the majority of
Amarican cars from those years came
with only a speedometer and fuel
gauge as standard equipment. Printed
circuits also became the norm.

With the dawning of the 1980s, and
spurred by Japanese elecironics devel=
opment, automotive instrument panels
are again blossoming out to include the
five basic gauges, but this time with
warning lights in reserve. We've gone
to more and more gauges as we supple-
ment the basic five with tachometers,
turbo boost meters, trip computers,
graphic displays and voice monitors. By
the end of this decade, the average U.5.
automotive instrument panel will likely
be totally elactronic. 2]
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PLUS A
Rocking Horse Plan ® Hirschman Antennas, Isophon Loudspeakers
® Becker, Sanyo & Mitsubishi Car Radios
® Lngo & Thel Guard Alarm Systams
Elﬁ in Car Sterso & Mobile Sound Systems
A Marantz & UHER Tape Recorders
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Roll Top Desk Plan
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tha work yourself - wl‘hlﬁ:hlpnd‘nmns “Auto
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BUILT FOR THE PROFESSIONAL - PRICED FROM $189

The Heawvyweight is entirely American-made wilh top-quality
matenals and construction. IU's priced 130 1ha hobbyist,
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lenses pivot for 4X-7X magnification!
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SLINGSHOTS
(Cantinued from page 93

bands, and even a cul-de-sac latex pow-
er chamber. They're mounted on steel
or aluminum frames, with handgrips of
wood or plastic that look like something
from another planet. Each is the result
of a continuing process of gradual
design evolution that masks a high
degree of sophistication with apparemt
simplicity.

Even the way you hold a shngshot
has changed radically from the
straight-up form we used as kids, and
the ammo is no longer rocks.

Serious competitors shoot precision
hall bearings in matches, and use mar-
bles for plinking fun; white marbles can
be seen like tracers, making them more
fun to shoot. Steel shot that you buy is
usually rejected ball bearings, or the
partially finished balls that come out of
the ball-bearing machinery before the
expensive final sizing and finishing.
Lead balls, available in sporting goods
stores catering to the muzzleloading
crowwd, serve small game hunters maost
effectively.

Each kind of ammo has its advan-
tages and disadvantages. Steel shot
doesn't deform on impact and can be
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picked up with a magnet, but it costs
more. Marbles are cheap but lighter,
and so they have a shorer range. Lead
hits harder but flattens out. Stones,
while free for the picking up, tend to
slice or hook because few are round.

Serious slingshooters wouldn't con-
sider shooting gravel or rocks. The
rough edges might nick the latex drive
bands and cause them to break. Any-
one who has experienced snap-back
from a broken drive band won't use
rough-edged ammo again. You can
even get little fold-up paper boxes to
shoot BBs or birdshot in your catapult.
Tha boxes open up when fired, with the
hope that you'll better your chancaes of
nailing targets on the wing.

Arrows with hooked heads can be
shot and are supplied with the Com-
Bow sling. which also accepts bands
with a conventional pouch to shoot
standard ammo. Its strange form was
devised by NonFireArms [nc. so longer
bands to give higher missile speeds
would fit in a compact slingshot. By
doubling the bands over a roller, they
can have a longer pull than would oth-
erwisa be possible.

SR Industries’ Marksman Maxima
achieves the same result by a forward
extension between the handle and the
fork.

Saunders Falcon, often used in com-
petition, sports stabilizers, These damp
the vibration as the shot is released and
are claimed to improve accuracy.

Trumark's Mark Ellenberg, who's
been designing sophisticated sling-
shots for 30 years, pointed out some of
the nicaties that have bean developed,

He uses aluminum fork frames be-
cause the ends can be smoothly round-
ed to reduce fraying that can cause the
bands to break. Steel forks can rust
where the bands grip and become
rough encugh to cut the rubber, Alumi-
num also aliminates any need for plas-
tic pads to keep the tubing from slip-
ping off the frame. It holds on by the
same principle as the Chinese finger
trap, made of woven matenal, so it
opens only when pushed together.
Molded plastic pouch-holders also plug
into the open ends of the drive bands 1o
save weight, simplify production and
reduce band breakage.

The wrist brace, patented in 1954,
and suryical tubing bands storted U
slingshot renaissance. By supporting
the fork on your arm against the pull of
the driving bands, you can draw stron-
ger bands more steadily. By hooking
your hand through the brace, effort is
further reduced. I's easier wo grab a
slingshot with the brace mounted at the
top of the handle rather than the bot-
tom, but the leverage works against
you &0 you have to grip the handle firm-
Iv. With your arm through the brace,

(Flagss tum (o page 156)
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NTS Home Training
WITH TOMORROW'S

NTS invites you to explore the
world of technology with these
training programs in many
fields. Courses include state-of-
the-art equipment, and lesson-
texts to make your hands-on
training exciting and down-to-
earth practical.

1. HERO 1. This remarkable computer-controlled
robot is included in two courses, Learn Robotic
Fundamentals, Electrical, Pneumatic and
Hydraulic power as well as Servomechanisms,

Speech Synthesis, and Robotic Programming.
Hero 1 is complete with arm, gripper, and Speech

Synthesis Board. Courses also cover fundamentals

of Micro-processor Control, Robotic Programming,
and Interfacing.

..KEEPING PAGE

3 NTS/HEATH TV RECEIVER. This advanced
"Z Chassis” is a "Smart Set” with capabilities
beyvond anything previously available. It opens 3
new era in Video set design. Has Quartz Control-
ed Tuning, 178 Channel Capacity, Remote Ant-
enna Switch Accessory for Cable. Video, Games,
and more. Course covers sarvicing, trouble-
shooting, Digital and Analog Circuits.

4, AUTO MECHANICS is a technical field which
requires an increasing knowledge of electrical
systams and test equipment. NTS offers three
programs with a new selection of tool and 1est
instruments. Learn engine diagnosis, motor over-
haul, transmissions, Diesel engines and more.

6. AIR CONDITIONING, REFRIGERATION,
SOLAR HEATING. Equip yourself for opportuni-
ties in this essential industry. Learn servicing of
commercial, industrial, and residential heating
and cooling equipment. Course includes Hermetic
Unit Analyzer, Leak Detector, other valuable

tools and test instruments,

2. NTS/HEATH HNB9A MICROCOMPUTER, )
offered in basic and advanced courses, is a state-of- 6- HOME APPLIANCES. Courses cover mainte-

the-art unit with Floppy Disc Drive, 48K Memory

on Board, and other outstanding features, Courses

teach troubleshooting skills, understanding of
micro-processors, digital systems, and a brief
introduction to programming.

Uisa the mall-ln card or il out and mall the coupon. Indicale
the fiald of your choice. {Ons, only plesse.) FREE lull color
cotwlog will be sent lo you by return mail.

NO OBLIGATION NO SALESMAN WILL CALL

NATIONAL
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SC S

TECHNICAL TRADE TRAINING SINCE 1805
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

nance and repair of washers, ranges, dryers, and
other large and small appliances. Training equip-
ment includes NTS Circuit Trainer, plus a
Multimeter and hand tools.
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NATIONAL TECHNICAL SCHOOLS Dept. 207014
4000 South Figueroa Street, Los Angelas, CA 30037

Flease send FREE color catalog on course checked below:

[

; O Robotics O Computer Electronics
: O Digital Electronics O video Technology

] 0 Auto Mechanics O Home Appliances

O Air Conditioning/ Solar Haating
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you can open your hand without risking
having the slingshot come back and
bop you on the head when the bands
are at full stretch.

In a modern slingshot, pulling back
the pouch holding the shot is more like
drawing a bow than snapping off a
quick shot the way you did as a kid. You
hold the fork—braced or unbraced—in
your left hand as always, but you don't
hold it vertically as of yore. Extend your
arm naturally and you find the fork
wants to lie on its side. And, that's the
way you shoot it. You can even use the
top arm of the fork as a sight.

Pull back to the ear

Unlike the ancient bowman who
drew to the breastbone, you hauwl back
on a modem slingshot the way the
English longbowman drew his bow.
You pull back to the ear. Actually, for
consistency, you nestle the knuckle of
your thumb into the hollow of your
cheek with your left arm extended,

Pulls average 20 to 25 pounds and a
120-grain. half-inch stesl ball bearing
takes off at 200-pluz feet per second
{f.p.s.). That's about the same velocity
achieved by a compound bow or cross-
bow firing an arrow or bolt of 500
grains. {One ounce is 437.5 grains).

Using the modern laid-over-on-its-
side stance, competition catapulters
working with special competition
ammo and slingshots regularly put 10
shats into a 3-inch circle at 10 meters
(32.8 feet). That's zbout the level of
accuracy good handgunners and black-
powder riflemen achieve at 50 yards,
and better than most archers can do at
10 metars.

Competitors admire Gary Hunsick-
er's 1982 World Record. He put 48 out
of 50 shots into a 3-inch bull's-eye
They also bow 1o Kent Shepard’s speed
shooting record of 1,000 pallets in 32
minutes, 1 second-—a sustained rate of
about two seconds per shot. No hand-
gunner or rifleman could come close
because his gun would melt.

Aduh slingshots, like adult air guns,
can be pricey as wel as sophisticated.
But the range is more reasonable.
Unlike match air rifles which can cost
$500 or more, about §50 is tops for cat-
apults. Most cost from about §5 to $15,
S0, if you get hooked on slingshots, you
can afford to try several that appeal o
you without tha risk of going broke.

You can even play with some of the
gimmicks like the Marksman Repeater,
which holds ammo in its handle. Push-
ing & button lays one in the pouch—in
theory. | found it oftean produced more
than one at a time. Trumark also has
ong with a nmeat linle trapdoor that
works like a butterfly valve in a carbu-

retor. This ammo-carrier slingshot also
has a wrist brace. Barnett offers a hol-
ster to carry its various models. For
hunting, it can be a useful accessory.

Why carry a slingshot when out hunt-
ing? Becausa, where |egal, it means
you can take small game for the pot
without firing a noisy shot that would
drive your big game away.

Another big gamse hunter's trick
applies the silence of the slingshot to
bring his game to him. Sometimes, you
can hear a buck moving through the
woods ahead of you and he can hear
you behind him. Chances are, he'll out-
walk or outrun you if you continue to
play this game. A number of successful
hunters have solved this problem by
first moving to & good stand, and then
catapulting shots into the woods be-
yond the buck. Deer have been known
to circle around. offering a clear shot
with the rifle.

All the safety shooting rules for
slingshots are similar to those for guns
or bows. Never aim at anything you do
not intend to shoot. Wear shooting
glasses to protect your eyes if a band
breaks., Know your target and your
backstop.

Watch the ricochets

One special rule for slingshooters:
Watch out for ricochets. The steel shot
bounce back from any hard surface, so
experienced target shooters make a
point of facing the target at a slight
angle 1o minimize the risk.

Maintenance is a minor problem. Tha
bands may last for hundreds of shots,
but should be kept out of direct sunlight
and away from oil. Oil rots the latex.
Time and use deteriorate the bands.
Check for nicks where a tear could
start, especially near the forks and
pouch. Spare bands are available and
worth keeping on hand. A dab of rub-
bing alcohol makes it sasy to slip them
over the ends of the fork. Let the alcohol
evaporate for 12 hours or overnight to
make certain the bands won't slip off
when stretched.

For more information about catapults
and slingshots, we suggest that you
write to nationally organized clubs and

the makers of different modals. ™
SOURCES—SLINGSHOTS
Bamett Intemational Inc., Box 834, Odessa, Fla

J3IE56.

M&M Entorprises, Box 445, [sland Lake, (Il 60042

Marksman Products Div., SR Industries Inc, Hox
2083, Tormance, Calif 90500,

National Catapult Assn. of Amenca INCA), Rome 1.
Box B3A, Amherst Junction, Wis 54407,

Mational Slingshot Assn, 5112 Easmt Carey. Las
Vegas, Nev, 89110

NoaFimArms Inc.. 687 Calabasas Rd., Wssonwille,
Calif, BROTE.

Hank Rabsrts Imc., 410 South Swnset 5t Lomgmont,
Cola. BOSO1

Trumark Mfg. Inc, 2040 28th St Boulder, Calo.
BO306E.

Wober intormational. 1038 Ellis St., Box 47, Stevens
Pint, Wis 54481
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BUILD THE NAME CALLER
{Continued from page 77}

entrance delay timer formed by C10,
R12 and gates A and B of IC1. After the
delay, a pulse goes through C4, starting
the two-minute hom-honking timer
composed of C5, RE and gates C and D
of IC1. The two-minute timer doesn't
directly honk the harn in code. it only
causes (31 and Q2 w0 generate a regular
pulse every 12 second. These pulses are
fed into decade counter 1C2.

The 4017 is an interesting IC. The 10
output lines, where the encoding
diodes are connected, each take a tumn
putting out 12 v. to trigger the hom
relay circuit. But note that we can con-
nect only nine diodes. This is because
the IC's line O {which is pin 12) would
always be firng when the alarm is
unarmed. A diode thera would result in
an endlessly honking hom.

Insiead, the IC's gates 1 through 9
are what we connect to. It would be
aasier to follow if gate 1 was connected
to pin 1, but unfortunately, the pin
numbers do not match the gate num-
bers. Note that D1 is connected to pin
2. D2 to pin 4 and 50 on. Connected in
this way, the diodes will be firing
sequenually from D1 to DY. The key to
getting the code is to put the diedes in
only some of the lines.

For example, if you wanted twe short
beaps follwed by a long one, you would
ingert diodes D1, D3, D5, DB and D7. If
you wantad two long beeps followed by
a shor, you would put dicdes D1, D2,
D4, D5 and D7 in posidon, You can set
up any code you want.

If you use a circuit board, all you
have to do is solder the parts on the
board as indicated on the layout pat-
tern. When soldering, don’t heat the
transistors, diodes or [Cs any more than
you have to. You can also use point-to-
point wiring. Once the pans are sol-
dered on the circuit board, fit every-
thing in thé case. Now, you're ready to
install the Name Caller in your car.

What the connections do

The first connection is a ground. All
you need to do is find any screw or bolt
that goes into the metal frame of the
car. Make a lug terminal connectionto it.

The three car wires you need for the
Name Caller are the positive 12-v.,
ignition and homn relay. They are usual-
ly very easy to locats at the car's fuse
box. However, if you have any trouble
or aren't sure, look at the shop manual
for the car. The positive 12-v. line
should always be “hot" It supplies the
Name Caller with power and 15 also
where the alarm system looks for volt-
age spikes in the car wiring.

The ignition line tells the Name Cal-
ler whether you are driving the car.
This is how It knows to stay disarmed
for the entire time you are on the road,
and then rearm a few minutes after you
leave the car.

If you want the ignition line to act as
the disarmer. then you tie the cutoff
line to it. If you wanted the headlights
to act as the disarmer, then you would
connect the cutoff to the headlight wire.
Finally, if you wanted a hidden switch,
you would connect the cutoff to a
switch that goas to 12 v. In short, bring-
ing the cutoff line to 12 v. disarms the
Name Caller.

The line that goes to the hom relay
supplies the coded on-off pulses to the
hom relay, which honks the car horno

To test the Name Caller, open the car
door. After 12 seconds, regardless of
whether the door is open or closad, tha
hom should start honking in the code
you selected. Two minutes later, it
should shut off. Reopening the door
after the honking stops should restart
the alarm cycle. Make sure your interior
light switch is in the position for the
light to come on when a door is opened.
While the horn is honking, you should
check to see that the disarm method
you used cuts off the alarm.,

The next time your alarm goes off’ it
will call you personally.
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N
: , more than a decade after the
debut of "Switched-On Bach,”

alectronic music has finally teamed up
with the marvels of the digital era 1o
make possible inexpensive @nd com-
pact keyboard instruments that you can
use at home.
The early synthesizers looked like
something from outer space, with their
‘dozens of black patch-cords, banks of
‘dials and sliders, and large cabinets full
of oscillators, They also cost tens of
thousands of dallars; even though they
were of limited versatility. Chords and
choruses of musical voices had to be
built up, note by note, and stored on

--Iﬂ-

TS - T

affordable keyboards. We
used them and our feet

are still tapping.

BY CHRISTOPHER GREENLEAF

Yamaha's MP-1 [humrl

|
G

m’n nrn“
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Nﬂtmusurpnmngtrthmnaaﬂjrw
of the instruments PM looked at in
checking out what's available are

played from keyboards. They range in
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$199, which is about the price at which
usaful musical features become avail-
able. It has a 37-note minikeyboard (Fl
to F4) that calls on 10 adjustable
rhythms and sight preset instrumental
sounds, Unlike some of the sarly syn-
thesizars, it can play up to eight notes
at once. If you feel on shaky ground
with harmonies, but you still want ta
accompany melodies with chords, the
Auto Bass Chord section provides har-
mony based on the fundamental, or
bass, note you press. Fingering varia-
tions can even give you a selection of
major, minor, seventh and minor sev-
enth chords, which is harmony enough
for nearly any melody.

If you tre of simple chords, there's
an automatic arpeggio effect to ripple
the notes up the scale as you use the
autochord part of the keyboard. It used
1o be that someone used to playing in
one key couldn't accompany someons
who wanted to sing or play another
instrument in another key. A trans-
poser knob that adjusts the pitch over a
full octave solves that problem! [f you
use it subtly, you can even change keys
in the middle of a song—a s Peter
Mero—by turning this transposing
knob. There are handy little features to
taach you the right notes to play for
melpdies and a small metronome
light—tied in to the rhythm section—
to keap you at the tampo you want.

Another minikeyboard, with slightly
smaller keys than a normal piano or

organ, is the Casiotene MT-70. It has
most of the features of the P5-300 and
adds a few of its own. The most striking
and innovative of these is the bar-code
memory play section. A handheld wand
on an extension cord reads music from
printed codes very similar to supermar-
ket check-out pricing codes. Thesa lines
of bar code feed the melody into the
MT-70's memory, where it comes out
at the speed and tempo you want, with
whatever instrumental wvoice you
choose from among the 20 on hand.
Thers are 49 keys (C,-Cg), just as in the
old parlor reed organs at the turn of the
century. You can transpose over a full
octave, fine-tune the pitch, play auto-
matic chords as accompaniment and
choose from 20 rhythms, There are
everi flashing red LEDs to tell you
which notes of a memory-stored melo-
dy are being played back. Normal and
delayed wvibrato, a sustain effect for
reverberant note decay and a switch to
play the melody an octave lower are
further features.

There are controls to edit what has
gone into the memory, They are labeled
delets, repeat. back forward, reset,
retum. rest and end of music {(double
bars). There's a convenient readout to
spead up this editing. An excellent
manual shows how to use the instru-
ment and explains how to make con-
nections to headphones or an external
amplifiar. It's $399.50,

Another Yamaha model is the MP-1.

with 10 instrumental woices, a rather
elaborate rhythm section, a number of
aute bass chord possibilities, a means
of automatically barmonizing melodies
and the same extarnal inputs and out-
puts as the two previous units. The 44
keys (F,-C,) feed into a memary that's
large enough to store melodies and
chord sequences and even perform
somae simplification of overcomplicated
malodies. There are both fine-tuning
and full-octave transposing controls.

The mal news about the MP-1,
though, is its music printer. [t uses an
easily replaced ball-point element to
print eut malodies, sharps, flats, rests,
bar lines, stave lines and accompani-
ment chord names on a 24-inch roll of
paper. The paper can be used as is or
glued onto any paper to make sheet
music. At $7085, this is more than just a
musical sketch pad: It opens up new
and exciting possibilities for the cre-
ative music lover.

Super piano
When someons mentions the Bald-
win Piano Co., most of us think of sleek
grands and popular uprights. Now, the
company has made an addition to its
line of keyboard instruments that has
B8 keys, the feel and touch of & stan-
dard piano keyboard, and a walnust case
and music rack. It looks just like a pia-
no. But it doesn’t have hammors,
strings, or a heavy cast-metal frame.
{Please tum o page J160)
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Even though it is electronic chip technology
rather than strings making the sounds, the
musician will feel right at home with a true
plano-style instrument which maintains all
the “feel” of that type of playing.
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Electromic Arts has 8 new  program
called The Electronic Music Construction
Set that will allow anyone with an Apple,
Arari or Commodore computer 1o get in
an the fun of synthesized sound. instead
of using & keyboard, your game control
or joystick is used to design your maele-
dies. MNotes are literally picked up
onscreen (above) and moved, via the joy-
stick, onto the proper spot on the musical
clef. Chords, rests. just about every
musical detail may be quickly pro-
grammed in this pictorial manner. The
saunds are very good on Atari and Com-
modore cormnputers, while the Apple
needs an add-on called The Mocking-
board (from Sweet Micro Systems) to
sound properly. This program is not only
a capable musical instrument, but is.a
great way ta leam music.—N.5.
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ELECTRONIC MUSIC

Instead. there are a sophisticated set of
logic and tone-generation circuits con-
trolled by a microprocessor, a 50-watt
amplifier, a large Jloudspeaker in front
(behind a grille). and, of course, & cord
Lo plug it all in. Called the PianoPro, it is
essentially two instruments: a standard
piano with normal piano-key touch and
realistic dynamic range, and an instru-
ment for teaching and playing. It's got
more than a dozen simple and complex
rhythms; a memory, and such functions
a5 single-finger chords and automatic
rhythm variations.

There's even a means of adding autoe-
matic professional ornamentation to the
melody or playing the melody notes
with the classy-sounding reinforcement
of the samie pitches two octaves higher.
The PianoFro transposes from one koy
(played) to another key (heard) and
even gives numsrically correct beat
counts for each bar of music, via a panel
called the Conductor. The same panel
has a visible metronome that can also
click in time with the tempo. Combin-
ing the accompaniment styles—such as
ragtime and polka, for example—cre-
ates new and variable rhythms to suit
each song ($3,000),

Cadillac dreaming

As good as these instruments are, we
can't help mentioning that for a paltry
£10,000 you can always buy a Kurzweil
250 keyboard. At that price, it is really
not meant 1o be competitive with the
home units we have looked at, but if
vou want the ultimate, this is it. The
Kursweil features an extremely acou-
rate and realistic duplication—via ex-
ternal amplifiers and loudspeakers—af
a grand piano. With a computer and
other add-ons, the Kurzwaeil can copy
just about any sound as well as invent
new ones.

Even if you can't afford a Kurzweil
for home entertainment, the revolution
it has touched off will be bringing con-
sumers some flexible, well-engineered
keyboard instruments that talk to com-
putars, don’'t sound thin and “'synthet-
ic” and put orchestral resources in a
single keyboard.

I think it'd be nice to be able to do at
home what it used to take tens of thou-
sands of dollars worth of equipment
weeks to do. The Yamaha, Casip and
Baldwin instruments are among the
first musical instruments to bridge the
gap between the traditional and the
futuristic. At prices that make them
comparable with the stereo compo-
nents they can inmerface with, they
promise to accomplish something that
is an old musicians® dream—the return
of musicmaking to the living room,
where it all started. P
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Ford’s two-seat commuter gets a little boost—good for 40 extra horses,

BY DANIEL CHARLES ROSS oetroi eper

lot of stones have heen thrown at

the Ford EXF since its introduc-

tion. Not every observer has agreed

that this was a good car Lo compare to

the mid-"50s Thunderbird, Ford's pre-

vious two-seater. Not long after the

EXF debuted, potential buyers discov-

ered what Ford insiders had hoped

would be overlooked: that the EXP was
an Escort without the back seat.

The EXP interior groaned for relief
from its commonplace appearance. Its
angine cried out for more power. The
littke Escort knock-off, which was to
have become Ford's two-seat “'sporty
car’’ of the ‘80s, had failed 1o deliver on
the promises made by its sheet metal

The EXP Turbo, new for the 1984
model year, is the car that ought to
hawve been the very first EXP out of the
factory chutes. We didn't need
another Escort. But a small, fuel-
efficient two-seater, with turbo
power and a passenger com-
partment designed for the driv-
ing enthusiast, is definitely
most welcorne.

It took the Special Vehicla
Operations (SV0) crew to get the

EXP wrbo on the road. They started %

with the standard-issue, 1.6-liter CVH
engine and replaced the basic two-bar-
rel carburetor with EEC computer-con-
trolled. electronic fuel injection. The
turbochargar chosen was a jewel-like
[HI unit whose small size allows rapid
boost accumulation up to about B p.s.i
Aluminum alloy pistons were replaced
by forged aluminum, with a compres-
sion ratio of 8.0:1. An oil cooler was

162

mountad to the block. Radiator cooling
is taken care of by two pancake pusher-
type electric fans.

The EXP Turbo gets 40 more ponies
than the 1.68-liter HO engine, which
now becomes the base motor. For an
estimated $9,942, you get 120 hp at
5,200 rpm, and 120 Ibs.-ft. of torque at
3,400 rpm. This is good for mid- to high
B-gocond runs from O to 80 mph.

Getting to 60, however, is the fun
part. In city traffic—where the EPA
claims the EXP Turbo might get as
much as 26 mpg—the fusel economy
side of this equation holds court. The
turbo won't come an until the engine

winds up to around 2,800 or 2,900
rpm. so all the benefits of Ford's gas-
sipping Four are yours until you get
aboard the freeway on-ramp. Putting
your foot to the floor causes those 120
horses, dormant baneath the hood, to
rise up in screaming ndignity. The tur-
bo motor exhibits little of the buzzing
normally associated with this engine. It
accelerates cuickly to its 6,000-rpm
redline time after time.

Handling had to be improved to
accommodate the extra horsepower.
This was a compromise move. The
front springs were increased in suff-
ness and trimmed % inch, bringing
(Plaase fum fo page ]66)
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A Popular Mechanics Special Section

ou take an elevator to

the top of a skyscraper
and look at the cily below.
Suddenly, you're overcome with
terror; your heart races and you
break into a sweat.

Scientists are no longer saying that

such intense fears are psychological—
merely states of mind. There is new evidence

S C T
T

W R

en. It was discovered that
although there were no more |
lefties in the phobic group
than in the other, the phobics did
have the highest percentage of lefi-
handed relatives. In a second study,
the researchers looked at men and
women whose phobias were serious
enough for them to have sought treatment.

| that irrational, paralyzing phobias are inherited “SS=“=ss 27"  [n this group, 20 percent were lefties—twice the
biological disorders. And the way your brain is or- 22255757 percentage in the general population—and the rest

ganized may predispose you to them.
The brain has two hemispheres that, although physical-
ly connected, generally have different functions. For ex-

| ample, the left half is in charge of rational thought and

verbal concepts; the right handles nonverbal ideas and
emotions. In most men and in right-handed people, the
division of labor is pronounced; the two hemispheres are
said to be “lateralized.” In women and lefties, however,
the brain's halves share many duties; the hemispheres are
less lateralized. Noting that about 95 percent of people
with amimal phobias are women, psychologist Claude
Chemtob, of the Veterans Administration Hospital in Ho-
nolulu, recently speculated that there may be a connec-
tion between phobias and incomplete lateralization.
Chemtob and colleagues decided to check the extent of
brain lateralization in phobics by looking at the frequency
of left-handedness. Two groups of women were recruited
through a mewspaper ad. One group met the diagnostic
criteria for having a phobia—for example, a fear of snakes
or spiders. The other had similar fears but were not pho-

bic. Both groups were then compared to "normal" wom-

Thmstradeom by David G, Kiein
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had many left-handed relatives.

The results, say Chemtob, “clearly indicate that incom-
plete lateralization and phobias are somehow related.”
But how can it foster phobias? Chemtob believes that the
“rational” left hemisphere inhibits emotional arousal in
the right. In highly lateralized brains,the left side has
more control. But in brains where the two sides share |
functions, the right can wreak havoc. -

Robert DuPont, a Georgetown University psychiatrist
and president of the Phobia Society of America, says that
Chemtob's results are noteworthy: “They are part of a
trend to understand the biological basis of phobias, and
this is an important area of research.”

hile scientists continue to look for the cause of pho-

bias, they have made significant advances in treat-
ing them. Psychoanalysis used to be the only treatment
available, but now clinics around the country are using a
therapy in which patients are gradually exposed to the
thing they fear. With the help of a therapist, they learn
how to master their feelings. Drugs, such as antidepres-
sants, are also proving effective. m
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ARE FINE MATES

Men in happy marriages tend 10 have
an unexpected quality in common with
their wives: femininity.

John Amntill, a psychologist at Mac-
quarie University in Sydney, Australia,
interviewed 108 married couples about
their relationships. The survey included
an evaluation of the “femininity™ and

“masculinity” of each spouse. (Feminini-
ty was characterized by compassion, gen-
tleness, sensitivity and loyalty; masculin-
ity by assertiveness, dominance, ambition
and leadership ability.)

This was compared with cach couple's
rating of their marital happiness. In most
marriages deemed successful, both part-
ners tended to be more feminine.

Antill was surprsed. He had expected
to confirm the resulis of two previous
studies, one of which had concluded that

“masculine™ men and “feminine™ women
were psychologically happier as individ-
uals, and another that suggested that psy-
chological androgyny—the presence of
equal amounts of masculine and feminine
characteristics—contributed to a person's
well-being,

“Instead,” says Antill, *it appears that
not only are feminine characteristics most
beneficial 1o a relationship, but masculine
characteristics have no bearing on its
success.” ]

SCALPEL MAKES STITCHLESS CUTS

A scalpel thar seals its cuts with micro-
wave heat may soon help surgeons save
fragile, quick-to-bleed organs.

The new instrument will enable doctors
1o perform some operations in just a few
minutes’ time, with minimal blood loss
and no stitches.

It was designed by electrical engineer
Leonard Taylor of the University of
Maryland at College Park, along with
surgeons Frederick Toy and William
Reed, of the University's hospital.

They have testad the tool on laboratory
animals, mostly removing sections of the
spleen—an organ that, when damaged, is
often completely removed because its
spongy, porous lexture defies stitching.
While it is possible to live without the
spleen, its absence preatly increases sus-
ceptibility to infection, especially in
young children. “So whenever we can,”

says Toy, "we like 10 leave at least part of
it intact. The microwave scalpel will al-
low us to do that,™

The instrument looks like an ordinary
scalpel with the biade's cenler cut oul.
The blade is wired 10 a microwave pener-
ator and works like an antenna. As an in-
cision is made, the microwave heat raises
the temperature of the adjacent tissue un-
til its blood coagulates.

So far, the animal tests have been very
successful, says Toy. Follow-up exams |
have shown that the spleen remnant still
works, and the animals have had none of |
the problems—blesding and infections,
for example—that often plague patients
after such surgery.

The surgeons have also used the scalpel
on the liver and hope to try it on the kid- |
ney. 1t should be ready for human appli-
cation in aboul a year. =

. o ik

WIFE’S JOB HARMS
HUSBAND’S HEART

The advent of the two-carcer family
has brought with it an unforeseen health
problem: Two recent studies have shown
that men married 1o highly successful
women are much more likely to develop
heart disease than other men their age.

Carlton Hornung, an associate profes-
sor of preventive medicine at the Univer-
sity of South Carolina, Columbia, studied
over 1,000 couples to see how hushands
are affected by their wives' occupational
success. For underachieving men between
the ages of 40 and 50 married to over-
achieving women, the death rate from
heart disease was /J times higher than the
norm. And the greater the wife's success,
the higher the risk.

"“Of course,” says Hornung, “under-
achievement all by itself causes siress for
men"; the mortality rate for all male un-
derachievers is double the norm. It seems
that a major contributing factor in this
particular situation is psychological
abuse. Hornung found in an earlier study
that abour 80 percent of these husbands
had been ignored, threatened, insulted or
otherwise abused by their wives.

More recently, Suzanne Haynes, of the
University of North Carolina, Chapel
Hill, and two colleagues reported in the
American Journal of Epidemiology that
men whose wives have stressful jobs, un-
supportive bosses and few promotions
were seven times more likely 1o develop
heart trouble, regardless of the status of
their own careers. In such cases, the hus-
band shares his wife's frustrations and
feels powerless to help her, The result:
stress-induced heart disease. -

IT*S WELL KNOWN that many
female insects eat their mates, Buot
a cousin of the praying mantis has
an even more masochistic court-
ghip ritual: Only after the female

Tovhe NG T || has bitten off her mate's head is be
The spleen is so fragile, normal surgical methods do more harm than good. A new capable of copulating. i
scalpel that generates microwave heat cowld make such swrgery simple, fast and safe.
IHustration by Micheel Rieingeid
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SPONGES TEST HUMAN DRUGS

Clumping of sponge cells in response 1o
infury matches that of human blood celfs
in fighting infection; sponges can thus be
used fo test anti-inflammarory drugs,

When you test a drug intended for hu-
mans, ideally you should give it to a spe-
cies that’s closely related to man—chim-
panzees, perhaps, Now, however, after
scouring distant rungs of the evolutionary
ladder, a doctor has discovered that valu-

able anti-inflammatory drugs can be test- |

ed perfectly well on sponges.

What do sponges have in common with
humans? “Sponge cells tend to clump
back together when separated,” says Ger-
ald Weissmann, of New York University
Medical School. This enables the animal
to reassemble itself if damaged. “They ag-
gregate the same way that human white
blood cells cluster at the site of an injury
or infection during healing.”

In humans, though, the clumping can
sometimes do more harm than good,
causing fever and infloammation. Drugs
designed to reduce inflammation—those
used to treat arthritis, for example—do so
by inhibiting cell clumping; they block
the cell-to-cell movement of caleium that
triggers this response. "Because sponge-
cell aggregation is also triggered by calci-
um,” explains Weissmann, "it made sense
to assume thai sponges would reaci o
these drugs the same way.”

S0 far, Weissmann has tested more
than 40 anti-inflammatery drugs on Mi-
crociona profifera, a cousin of the com-
mon bath sponge. In each instance. the
drug stopped the sponge cells from clus-
tering.

The value of the sponge-cell test isn't
clear yet, but anti-inflammatory drugs are
certainly big business: About 31 million
prescriptions were written in the first half
of the past year alone. Weissmann says
his test will fit in well in the initial steps of
drug testing. Researchers will no longer
have to rely on expensive, perishable hu-
man cells. All a scientist will have todo is |
throw in the sponge. s

SODA CAN LESSEN
LEAD POISONING

Diespite soda’s junk-food reputation, a
chemist has shown that it may help di-
minish the effects of lead poisoning.

Paint on the walls in many older, run-
down houses often contains lead. Unfor-
tunately, it also has a sweet taste that can
tempt toddlers. Once children taste the
paint, says Ho-Leung Fung, head of the
pharmaceutics department at the State
University of New York., Buffalo. ™it's
difficult to stop them.™

Zalts containing phosphorus stop lead
from dissolving easily in fluids—includ-
ing stomach acid—so Fung checked
household products that contamed these
chemicals, hoping to find one that could
help reduece lead absorption in children.

Hundreds of foods and beverages are
treated with preservatives containing
phosphorus. Fung chose soda (sodas were
called “phosphates™ early in this centu-
ry). He fed rais lead paimt followed by
small amounts of cole. “They absorbed
significantly less lead than rats who were
given lead but no soda,”™ he says,

Fung hasn't tried the test on humans
yet. Even so, he suggests that parents who
find their children eating paint would do |
well to give them some soda—and get
them to a doctor al once. s

SKUNKS HAVE MORE than
smell to protect themselves. They
can withstand five times the snake
yvenom that would kill a rabbir.

TIGHT BRAIDS CAN
CAUSE BALDNESS

A popular hairstyle among blacks may
be causing early baldness, says a physi-
cian at the Albert Einstein College of
Medicine, in New York City.

RBeporting in the American Journal of
Dizeases of Chifdren, Gary Brauner says
that tightly pulled braids "done in a mul-
titufted style™ put 100 much tension on
hairs, especially around the edge of each
wft. “The twits become progressively nar-
rower,” he says, “surrounded by increas-
ing areas of [baldness].”

Cormrow braiding, perhaps most wide-
ly known from Bo Derck’s role in the film
14, can hurt the scalp as well, by promot-
ing bacterial growth.

Brauner also cautions that some com-
mercial products that “relax™ curly hair
tend to weaken it, compounding the bald-
ness problem. [ ]

Ibustration by Robern Frank

LAUGHING GAS APHRODISIAC

Nitrous oxide—the “laughing gas™
some dentists use as an anesthetic—has a
potentially troublesome side effect: It can
arouse women scxually, |

The danger is 1o the dentist, according
te Theodore Jastak, an oral surgeon at the
University of Oregon Health Sciences
Center. Sexual fantasies expenenced by
partially conscious patisnts can be mis-
taken for actual abuse,

“That doesn't mean that dentists never
harass female patients,” he says. 1 know
of cases where this has unguestionably
happened. But I'm also aware of situa-
tions where it's pretty clear that it didn"t
happen." Jastak documents several in-
stances in an article in the Journal of the
Amertcan Dental Association,

A recent South Afncan study, pub-
lished in The Jourmal of Sex Rescarch,
confirms Jastak's aneedotal evidence.

Tests on female volunteers showed that
the gas indeed promotes both sexual fan-
tasy and physical arousal, The mecha-
nism may involve the brain's natural opi-
ale secrctions, say the authors, who
suggest that their findings could lead 1o
the use of nitrous oxide in sex therapy.
Does arousal happen in men too?
“Frankly, we don't know,"” says Jastak.
“There haven't been complaints to spur
us to find out.” He says, though, that den-
tists can easily avoid trauble: “MNever give
gas without a third party there." L]

THE COMMON SPONGE was
used in ancient Greece as a gas
mask, a compress, a contracep-
tive—and, of course, for bathing.
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MEN’S NEW ROLE
IN PREGNANCY
PREVENTION

Within a few years, men could be prac-
ticing birth control by rubbing salve on
their stomachs once a day.

The prospect of a chemical contracep-
live for men comes from 12 years of re-
search by Larry Ewing, a reproductive bi-
ologist at Johns Hopkins University, His
formuls has successfully sterilized rats
and rhesus monkeys without producing
unpleasant or dangerous side effects.
"We've never had a single failure or
health hazard,”™ he reports,

Best of all, the process can be reversed,
and it doesn't interfere with sexual activi-
ty. Both problems have surfaced with
other male contraceplives,

The compound is a mixiure of the male
sex hormone testosterone and estradiol, a
synthetic version of the female hormone

estrogen. Implanted beneath the skin, it
seeps at low doses inte the bloodstream at
a slow, steady rate. The drug blocks |
chemical signals from the pituitary gland |
that trigger sperm production. When the |
implant is removed, the animal returns to
full fertility,

There is no proof so far that the contra-
ceptive will turn out to be safe and effective
in humans, but Ewing has applied to the
Food and Drug Administration for per-
mission to find out. Permission (o test can
take from several months (o several years.
After that, says Ewing, the actual testing
on humans might take several yvears more.
“That’s even assuming we overcome all
the stumbling blacks we'll inevitably run
into,” he says. “Men shouldn't give up on
the condom guite yer."

If the formula ever makes it to the mar-
ketplace, Ewing thinks it will have to be
in a more convenienl form than an im-
plant. The idea of an ointment that would

be absorbed directly through the skin is
speculative but not unreasonable, he
says. [

BLOOD TYPE IS RELATED to
life expectancy, Cauocasian men
with type O tend to live longest;
those with type B, shortest, Just
the opposite, however, is true of
women. Blood type is also associat-
ed with specific diseases: People
with type O get more duodenal nl-
cers; those with type A are prone to
pernicious anemia and stomach
cancer (from fnvitation 1o Biology,
Worth Publishers, 1981),

NOXIOUS NURSING NIPPLES

The more scientists look for cancer

| hazards, the more they seem to find. The

latest culprit is the rubber used in baby-
bottle nipples.

The degree of danger to babies, if any,
hasn't been established yet, according to
Donald Lisk, head of the Toxic Chemi-
cals Laboratory at Cornell University.
But traces of four known or suspected
carcinogens. were leached from sample
nipples into water—and could presum-
ably show up in a baby's saliva as well.

Lisk and a team of Comell scientists
tested four U5, brands of nipple by chop-
ping them up and scaking them for three
hours in water that was constantly agitat-
ed. To simulate in-use conditions, the wa-
ter was maintained at a constant 98 de-
grees Fahrenheit,

The result: Three varieties of nitrosa-
mine, a carcinogen that also occurs in
cured meat and beer, were found in min-

ute concentrations. A fourth chemical, di-
phenylamine (DPA), whose cancer-caus-
ing potential is still being studied, was
also found, DPA is used in manufactur-
ing as a rubber preservative. The re-
searchers determined that the water with
dissolved chemicals was mutagenic—it
caused genetic changes—in bacteria.

For now, the FDA is not suggesting
that parents stop using the nipples. But
they have urged producers to look into al-
ternative technologies that already exist
for making rubber without potentially

| dangerous chemicals. "

PRAIRIE DOGS GREET in a
manner onuswal among animals:
They kiss. Scientists think it's a
way of telling friend from foe,

NERVE SPLICING MADE EASY

The success rate for reconnecting pe-
riphcral nerves has soored from 15 per-
cenl to nearly 100 percent. thanks 1o a
procedure developed at the National In-
stitute of Mental Health {(NIMH).

I it works in humans as well as it does in
rats, doctors should be able to restore fune-
tion when limbs are severed or nerves torn.

Peripheral nerves carry messages (o
and from the spinal cord. relaying sensa-
tions to the brain and sending commands
1o the muscles. When they are cul, numb-
ness and local paralysis result. The prob-
lem until now, says Luis de Medinacel,

head of the NIMH team, has been thar |

the tens of thousands of fibers that make
up each nerve are oo smail and oo nu-
merous o reconnest surgically. If the
ends of the nerve lisell are sutured, the
fibers, which must cross 2 large gap, prow
back together hapharardly.

The new technique combines elements
that have proved individually unsuccess-
ful, First, the nerves are froren so that the
sirgeon’s vibrating scalpel won't mash

the ends of the delicate fibers. The ragged |

nerve ends are then trimmed so they’ll fit
together; nerves rejoin poorly when
there's infervenimg dead tissue,

At the same time, the fibers are soaked
in a solution that matches the chemical
makeup inside the nerves, Otherwise, says
de Medinaceli. the chemical environment
of the wound kills the nerve tip.

Finally. the nerve ends are gently held
together with a rubber clamp, not sewed,
50 pressure won't distort them,

The next step is e iry the procedure on

monkeys. I it 15 successful, human tests
will follow,

Can the central nervous system benefit
as well? It is 3 much more complicated
situation, says de Medinaceli, but it's not
impassible. ]

BLOOD .
AND DEHRIS

RUBBER CLAMP

Traditional nerve repair involves sewing
the ends togerher ftopl. Bur blood and
tisswe keep them apart, A new procedure
cleans the ends and clamps them closer.
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ANTICIPATING PAIN
MAKES PAIN WORSE

Most of us start to hurt the minute a
dentist walks toward us with anything
that whirs. Now an experiment has con-
firmed thai we feel much of our pain be-
cause pain is exactly what we expect to
feel.

Working at the University of Washing-
ton, Seattle, researchers explained to a
group of 66 nurses that their tecth would
be tested for sensitivity 1o electrical stim-
ulation. The nurses were asked to signal
the instant they felt any sensation and
again when they felt pain. Furthermore,
they could stop the stimulus when it be-
came too uncomfortable. Samuel Dwor-
kin, a dentist and clinical psychologist,
reports in the Journal of Dental Research
that this preliminary test provided thresh-
old and tolerance levels that could be
compared with further tests.

A week later, the nurses repeated the
test—half in the same laboratory, the rest
in a dentist's office, where a "dentist™ told
them their testh wers 1o he checked for
health. The nurses in the laboratory actu-
ally felt less pain the second time around.
But those in the dentist’s office experi-
enced a 17-percent decrease in threshold
for sensation, a 26-percent drop in pain
threshold and 35-percent lower pain tol-
crance,

When asked, 70 percent of the nurses
in the dentist’s chair responded rhat
they'd felt more anzious the second time,
as opposed 1o only 17 percent of those at
the lab, n

proved it in 1758 by blocking the
windpipe of a fowl and cutting
through a wing bone, Air flowed
freely in and out of the hollow bone,

BAKING SOD
B -7 REN MY 5

e

2

A BOOSTS FERTILITY

Saome women are ffertife because dense mucus blocks the
A simple baking-soda sofution can expand the spongelike pores and restore fertility,

ssage af sperm 0 egg

Can the yellow box of baking soda in
your kitchen cure infertility? “Sometimes
yer " olaims reprodoctive hinlagict Ken.
neth Gould of the Yerkes Primate Center
of Emory University in Atlanta.

About one percent of American wom-
en aren't able to conceive because of ab-
normal mucus in the cervix, the necklike
opening connecting the uterus with the
vagina. Under an electron microscope,
cervical mucus appears weblike and po-
rous, and at certain times during the men-
strual cycle, the pores in the mucus nor-
melly expand, allowing sperm o pass
through.

But in some infernle women, the pores

remain closed, forming a shield that keeps |

| the sperm out. Gould has found that cer-
tain ions (electrically charged atoms) in-
troduced into the mueus can change its
structure. lons with more than one nega-
tive charge, such as those found in baking
soda, cause the pores to sxpand. Gould
suspects that the ions alter the way the

proteins making up the mucus bond |

with onc another,

To test the theory, Gould instructed

abaourt A0 infertile women o donches with
baking soda before intercourse, after
which a third of them conceived. The
douche appears 10 be entirely safe, and if
Gould i right, baking soda may someday
become n common home remedy for
childless couples.

Another potentially valuable spinofl of
the research may be a contraceptive. Be-
cause positively charged ions make the
mucus pores contract, they might be use-
ful by themselves, or in combination with
conventional birth control methods, as an
effective blockage against sperm. ]

IT'S NOT THE AMOUNT of
DMA in & gene that counts; it"s the

way that code is arranged. A lily’s
genes, for example, contain 10

times as much DINA as a man's,

“OLD” SMOKE IS
STILL BAD SMOKE

Can inhaling the smoke from other
people’s cigarettes be hazardous (o your
health? According to one recent study,
nonsmokers who spend time in smoke-
filled rooms may run a greatly increased
risk of stroke and heart attack.

Helmut Sinzinger and a research team
at the University of Vienna Medical
School put nine nonsmokers in a room
filled with smoke from 30 cigareties. Al-
ter 15 minutes they tested the subjects’
| platelets—clot-forming particles in the

blood—Tfor sensitivity to prostaglandins,
blood-borne chemicals that keep platelets
from sticking together. Tests have dem-
onstrated a strong link between this sensi-
tivity and heart attack and stroke.

The platelets were found to be 75 per-
cent less sensitive than usual; in other
words, the prostaglandins were largely
blocked from doing their job, greatly in-
creasing the nonsmokers’ risk of develop-
| ing life-threatening blood clots. Even an
hour after leaving the smoky room, sensi-
tivity was still substantially lowered.

Although smokers exposed to the same
conditions had no significant response,
regular smoking had permanently cut

their platelet sensitivity in half.

Sinzinger says that nonsmokers in
smoky atmospheres may run about the
same risk of stroke and heart attack as
those who regularly smoke up to a pack a
day. And, given their lower tolerance to
smoke, cven an occasional puff may be
dangerous (o those who don't smoke. =

ALTHOUGH A BLOOD CLOT
is jellylike and filled with fibers
and platelets, it is actually 99 per-
cent water.

Ilhasirstion by Robert Frank
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HIPPOCAMPLUS

ROTATED

S

NORMAL
NERVE-CELL
FATTERN

Disordered nerve cells deep in the brain seem linked to schizophrenia, A virus may
be responsible, but o sclentist trping to repeat the research i3 nor pet convinced

Some people may “catch™ schizophre-
nia while in the womb, two California re-
searchers contend. But a psychiatrist who
failed to duplicate their findings says he
izn't convinced.

Schizophrenia is a mental disorder that
causes the personality to disimtegrate,
UCLA psychiatrist Arnold Scheibel pro-
poses that aberrations in the hippocam-
pus—the brain’s emotional center—may
be responsible. Indeed, he and graduate
student Jovee Kovelman found that, in
severe schizophrenics, many hippocam-
pal nerve cells faced the wrong way. Some
were as much as 180 degrees askew,

They also discaovered that brain cells in
mild cases were rotated up to 90 degrees,
with the amount of twist matching the de-
gree of mental illness. But some normal
subjects also had disorganized brain cells.
“The deviations were smaller.” says
Scheibel. “Some may simply be border-
line individuals.”

Scheibel believes schizophrenia arises
during the mother's first trimester of
pregnancy, due te a genetic defect or, per-
haps, a viral infection. The embryonic
cells rotate while gluing themselves to the
forming hippocampus; the “glue™ dis-
solves and the cells shift.

But researchers at the National Insti-
tute of Mental Health repont that many
normal brains have these abnormal cell

twists. Says NIMH psychiatrist Daniel |

IS SCHIZOPHRENIA CONTAGIOUS?

Woeinberger, "'One reason why Scheibel’s
virus idea is attractive is that we know
there are certain viruses associated with
the limbic system, which includes the hip-
pocampus.

Why can the syndrome take decades 10
appear? Says Weinkerger, "Children may
be schizophrenic, oo, but we just don't
recognize it." Or, notes Scheibel, stress or
hormonal changes may trigger a dormant

virus. n

LASER ATTACKS
TOOTH DECAY

Are you cavity-prone? If so, smoothing
your teeth with a laser may stop those de-
structive bacteria from taking hold and
digging in.

Scientists at Canada's University of Al-
berta have found that a laser can fuse a
tooth's fissurcs, where the decay process
firsl occurs, “These fissures, mainly on
the biting surfaces of the back teeth, are
like faults,” says pediatric scientist John
Hargreaves. “Some are badly formed and
lm III
The procedure, which has so far been
tried omnly on extracted teeth, involves
passing a laser, via fiber optics, over the
tooth surface. According 1o Hargreaves,
it takes far less than a second per tooth, so
the heat created never reaches the central
nerve, Thus, it's unlikely that the laser
treatment, when tried on patients, will be
painful.

The researchers are now developing a
hair-thin fiber that can pass between the
tooth and gum into the root-canal sysiem.
Root-canal work today involves filling
these channels to keep out contaminants.
With a few pulses of the laser. dentists
would be able to both sterilize the affected
area and permanently bond the sealant to
the tooth.

Clinical tnals of the technique, says
Hargreaves, are at least two 1o three years
away, "

IF THE SUN goes behind a clowd,
the momentary drop in tempera-
ture can slow & buzring My down to
a casual stroll,

DANGER IN CATARACT CURE

The way we Trest cataracts, a doctor
claims, can cause blindness.

As the lenses in our eves age, cloady
spots, called cataracts, often develop.

These prevent light from reaching the ret- |

ina and thus impede vision. The mos
coOmmon cure is 1o remove the lens.

But the lens does more than focus light
Humans and other anbmals active in day-
light have a yellow pigment in their lenses
that acts as a filter. “This pigment cuts
down on glare and light levels," explains
aphthalmologist Seymour Zigman, of the
University of Rochester Medical Center,
It also absorbs short wavelengths of
light—blue and near-ultraviolet—that
can seriously damage the retina if not fil-
tered out

The lens pigment in gray squirrels is

nearly identical with the pigment in hu-
man lenses. And when a squirrel’s lens is
removed, near-ultraviolet light—even
from indoor sources—can destroy the ret-
ina's light-sensitive cells.

The same may be Lrue in humans, espe-
crally if natural lenses are replaced with
artificial intraocular lenses (IOLs), Not
only do [OLs lack the veal lens®s filtering
pigment, savs Zigman, “but if short-
wavelength light enters the eye through
an [OL, it"s focused just like sunlight
through a magnifying glass. It's not hot
enough o burn the retina, but it can dam-
age cells.”

Researchers have vet to document such
damage in humans. But at least one opli-
cal-supply company is now developing
yellow-tinted IOLs just in case. ]
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WHAT ARE CLOUDS?

From mackerel skies to thunderheads, all clouds are shaped by fundamental laws of physics.

ike ghosts, clouds seem to rise mysteriously from no-

where. In fact, they are the visible part of a continuous
cycle in which water evaporates into the air, condenses
and returns to Earth.

This cycle starts when the sun warms the Earth. The
Earth, in turn, warms pockets of moist air. When an air
pocket heats up, its molecules bounce around more ac-
tively and begin to take up more space. As a result, the air
expands and becomes less
dense. The surrounding,
heavier air then pushes its
way underneath the
warm pocket, which rises
like a hot-air balloon.

As the warm, moist air
climbs through layers of
the atmosphere at de-
crcasing pressurcs, it ox-
pands more. Since heat in
gases is generated by the
jostling of all the mole-
cules in a given volume,
the air cools as the mole- o

When they lock like scattered puffs of cotton, they've
been caused by localized updrafts. Clouds can grow to
vast proportions if enough air is heated: A thunderhead
can tower eight miles high, and half a million tons of wa-
ler can be released in a single downpour. Sometimes, up-
drafts can hold rain in a cloud until so much accumulates
that a deluge results. One cloudburst in the Caribbean in
1970 produced 1.5 inches of rain in one minute.

Clouds stay aloft be-
cause the droplets are so
tiny that they remain sus-
pended on air currents.
Each mist particle is min-
uscule—only one-mil-
lionth the mass of a rain-
drop. Sometimes the
particles drop out of the
cloud, only to cvaporatc
and be swept up again. At
other times, they leave the
sides of the cloud, to be
replaced by water vapor
from below, Thus, the vis-

cules spread out. e i —
Al lower temperatures, u| aLtocumutus |
air can hold less moisture 10.000 FEET e

in the form of invisible
water vapor. At a temper-
ature called the dew
point, it becomes super-
saturated. Water vapor
condenses into a fine mist
of droplets. Just as early
morning dew condenses
on grass, waler vapor
high in the atmosphere
condenses on tiny parti-
cles of ash (from fires and
voleanoes), salt (from air
bubbles bursting in seeth-
ing ocean waves) and fine
sand ({from dust storms).
There are about 80,000
such particles suspended
in a cubic inch of air over
land, about 10,000 over
the ocean,

Only when the waler
condenses does it become

e L

s Soh

ibat, T
A

ible boundary of a cloud
is really just a division be-
tween water in vapor
form (invisible) and water
in droplet form (visible).

MNASA, "It looks as if it is
o] stable, but the cloud is
#::"'“_‘*E‘W" constantly renewing and
e destroying itself.”
' he droplets in a cloud
continually collide
and fuse, forming larger
droplets. These drops can

thousand times larger. If
the cloud is at least a mile
thick, so many collisions
can occur that the drops
evenlually become heavy
enough to fall as rain.
When the air is cold
enough, the droplets crys-
tallize and become snow-
flakes. Even in summer,
rain can starl as snow,

visible, and when enough
droplets condense, they
form a cloud. Clouds can
completely cover the sky
when warm, moist air is
rising over a broad area.

R,
g s 1/ -’.l'--.,-r
S
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'rpf.lr [ .?::I?J ' ‘}'.f*lf !
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Clouds are formed by heat and cold and are sculpted by the wind.
Most rypes (these are just a few) occur ar specific heights.

[iustration by Robert Frank

since the temperature is
often below freezing in
the upper atmosphere.
But the snowflakes melt
as they fall into warmer

|

Says William Rossow of |

grow to be a hundred ora |

alr. = |
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A Popular Mechenlies Special Section

EVERYDAY SCIENCE

CAFFEINE QUIZ

Most people know caffeine’s kick.
Here's more on the popular stimulant,

Where does it come from? Dozens of
plant sources, the best known being cof-
fee, tea, cocoa and cola nuts.

What does it do for plants? US. De-
partment of Agriculture researcher Rob-
ert Buchanan says it may help them neu-
tralize poisons made by molds. If so,

caffeine could become a valuable agent in |
commercial food preservation.

Is it harmful? Caffeine has been shown
to cause irregular heartbeat., and some
studies point to birth defects in rats fed
large amounts. But Manfred Kroger, a
University of Pennsylvania food scientist, |
says up 1o 10 cups of coffee a day is quite
harmless. l

What about quitting? Go slowly; with-
drawal symptoms include headaches,
nausea, irritability and drowsiness. L]

HOW DO BARNACLES GET BY?

A barnacle's success in life depends on
a single decision: where to live. Once it
glues itself to a rock, ship’s bottom or tur-
tle shell, it can never move. If the ship is
drydocked or the rock exposed too long
Lo air, the barnacle dies.

“It's a rough life," says Mark Denny, a
Stanford marine biologist who has stud-
ied these cousing of the lobster for five
years, Baby barnacles, swimming a feeble
six inches an hour, are at the mercy of any
fish that happens to come along. “At a
rough esiimale,” Denny says, "only one
in every ten thousand barnacles grows to
adulthood.”

When currents bring the survivors into
contact with a solid surface, they attach
themselves with temporary glue while
they test the location for adequate sup-
plies of plankton, their food source. If the
site is poor, the still-mobile barnacles let
go and try again.

When a satisfactory habitat is found,

the barnacles secretr permanen! cement.
In two weeks, this protein-based glue is
nearly indestructible. Its cecret would be
valuable to learn: The glue sets underwa-
ter, defies corrosion and 15 so hard that |
it's easier to break the rock than it is to |
pry the barnacle off

Once attached, the bammacle forms a
shell around itsell and begins waving its
fan-shaped feet 1o carch plankton. It also

| starts to mate. Barnacles are hermaphro-

ditic, having both male and female sex or-
gans, but they car’t mate with them- :
selves. Fixed in place, they have no choice |
of partner; the next-door neighbar must
do. To bridge the gap and impregnate a
mate, the barnacle has evolved the longest
male sex organ relative 1o body size of any |
animal in existence.

What causes the tightly packed colo-
nies of shells that mar ships’ shapes?
Some larvae settle down right after birth
to live with mom and dad.

NEWLY ATTACHED
HARNACLES

|

Growing to nmearly @ foor across, the acorm barmacle far right) is a delicacy in
some couniries. The anatomy of its cousin, the goose barmacle, is al the upper lefi.

MALES:
WHO NEEDS THEM?

Could men become sexually obsolete?
The distressing answer is: possibly, Many
species have acquired the capacity to re-
produce without mating—roughly one in
10,000—and in most cases, the species is
now exclusively female.

When an unfertilized egg develops into
i mature offspring, the phenomenon is
called parthenogenesis. It is most com-
mon in invertebrates but also occurs in
fish and lizards—and, says University of
Ilinois ecologist Michael Lynch, “The
potential is present in all species.”

Traditional evolutionary theory main-
tains that sexual reproduction is always

| superior o parthenogenesis, since the

mingling of male and female genes can
produce improved offspring. But in cer-
1ain conditions parthenogenesis can do
just as well—if not better. Explains
Lynch, “If you have an ideally developed
species in a stahle environment, partheno-
genesis will give you ideal offspring. Plus,
you double the number, because each ar-

| ganism can reproduce individually.™

Further, says Lynch, asexuval species do
acquire genetic variation. For example, a
tiny crustacean called Daphnia is found
in both sexual and parthenogenetic vari-
cties. Lynch has tracked 75 generations
{there's a new one every week) of the par-
thenogenetic form, and, he reports, “Ge-
netic variation has definitely increased be-
cause of mutations.™ In the wild, sexual
and parthenogenetic Daphnia have

. roughly similar genetic diversity.

"The potential exists in humans, loo,”
says Lynch. "Owvarian cysts are caused by
unfertilized eggs that embed in the uter-
ine wall and start 10 develop.” =

THE HUMAN BODY can lose
heat up to 23 times faster in water
than in mir the same temperature,

Editor: Andy Revkin. Staff: Madeline
Chinnict, Andrea Dorfman, Mike Lemon-
fek, Nina Wallace, Eliza Woodward, Con-
tributors: Calvin Atlen, Susan Allport,
Jonathan Beard, Geoff Becker. Randall
Black, Gwenda Blair, Annella Flowers,
Barbara Ford, Nassir Ghaemi, Gary Han-
auer. Deborak Kirk. Susan Lang. Anthony
Liversidge, Glen Martin, Rich Marini,
Amy Mereson, Steve Oppenheimer, Law-
rence Prescoll, Jim Ricks. Soann Rodgers,
Steve Solomon, Cathy Stone, Efaine Tan-
ton, Bob Woods.
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1< HOW-T0 BOOK CLUB

The Baest Source for Quality, Service, and Yalue!

Practical Projects . . . Exciting
Ideas . . . and Time- and Money-
Saving Tools for Homeowners,
Hobbyists, and Do-lt-Yourselfers!

Select 6 Books
for On Iy 5295 (Values to $129.70)

1204
List $8.85 {paper)

7 very good reasons to join
The How-To Book Club

* Big Savings. Save 20% 10 75% on books sure 1o increase
vnur computer know-how

* No-Risk Guarantee. All books relumable within 10 days
wilhout obligalion al Club wxpesnsy

= Club News Bulletins, All aboul current selections—mains,
alternates, extras—pius bonus offars, Comes 13 times a year
with hundreds of up-to-the-minute titles you can pick from
* *Automatic Order.” Do nothing, and the Main selection will
be shipped automatically! But . . , If you want an Alemate
selaction—or no books at all—wa'll follow the instructions you
glwmﬂwmplyhmwuvﬂadwihmryﬂnw:ﬂdbm

* Bonus Books. Immediately gel a Dividend Certificata with
mry book purchased and quality for big discounts of 60% o

* Extra Bonuses. Take advantage of added-value promotions,
plus special discounts on software, games, and morg

* Excaptional Quality. All books are first-rate publisher's adi-
tions selected by our Editorial Board and filled with useful,
up-lo-the-minute information
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WEILDENS
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FREE: Six Easy
Home-Iimprovement
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Ne money down, below market
flinancing, low monthly payments
while bullding. It's not too good to
be true — jusl too good to be passed
up, We provide step-by-step instrue-
tions and precut malerials. Join
20,000 happy homeownsrs whe
have goten into the housing market
the Miles do-it-yourseli way,

There's a repressntative near you!

Far more indormation, ssad coupon bo:
Milea Homes, P.O. Box 5495,
Minnsapolin, MN 25440

[0 FREE BROCHURE
0 BO-page color cataleg {Pleass ancloss
£3.00 check ar money ordarl
PHONE NUMBER L ki
NAME
ADDRESS
Sy COUNTY
STATE I

LAND: O Own O Making payments
O Looking

fa]
G,
Wiles Homes P01 8

You re Miles heod
wilh no down payment

]

/" 2nd MOST IMPORTANT )
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

WEH

MOLDER-
PLANER

Almost as basic |82
s Your saw , ., =
maolds, planes,
rabbets.

From $430
» hdoster Charge

FREE BROCHURE

= WISA ﬂ“n

WILLIAMS & HUSSEY MACHINE CO.
Dept 17, Milford, N, H 03055

{603) 673-3446

FORD EXP TURBO
{Continued from page 162}

down the half-shaft angles in a success-
ful atternpt to reduce torque steer. Koni
shocks were installed at each corner.
Rear springs. taken from the Escort,
ware chosen to improve what some ear-
ly drivers felt was too firm a ride.
Suspension improvemnents can still
be made, primarily in the area of ride.
We would happily have traded a bit
more tar-strip harshness for a little
more hard-comnering ability. The sus-
pension tuning works very well in tame
environments. At speed, a few fast laps
through your favorite sweepers will
teach you how to get through them
safely. It may mean sacrificing some

EXP irterior beneflits from a new dash. jeats
and door panels In "84, Turbocharged wver-
sion gets spors seats and SVO wheel

speed to promote directional stability,
but after all, this is not a race car. Ford
may not have made a silk purse out of
the old EXP, but it has at loast made a
Dacron one.

Driving the EXF Turbo at greater
than city speeds is when you discover
the improvements made by SVO. The
car feels much mcre confident while
accelerating. In high-speed turns, the
oversieer we associate with front-
wheel drive can be modulated very eas-
ily by judicious use of the throttle.
Steering is wvery light, unfortunately,
because power steering is required
with the turbo package. This powwr
steering works too well, effectively
masking any meaningful conversation
between the driver and the road.

The EXF dashboard has been rede-
signed, as have the door panels and
standard seats. The turbo car, however,
gets even better sport seats. They do
not have the suppmtiue characteristics
of the seats in the SV0 Mustang, but
they are big improvements over previ-
ous fare and hold up well under hard
acceleration and cornering. The only

flaw with the thick, thres-oval sport
wheel is that it completely cbstructs a
driver's view of the right tum signal
light in the upper part of the instrument
panel.

One improvement Ford could make
is to the transaxie. It was designed for
the BO-hp HO Four, with gear ratios
intended to suck every last mile from
sach commuter gallon of gasoline. The
turbocharged car gets the same MTX
Il five-speed manual transaxie that
goes into the unboosted cars, with a
final drive of 3.73. Its wide ratios fail to
take full advantage of high-rpm boost-
ad power.

Third gear acceleration is adequata,
but it's third gear one must use in order
10 pass, sometimes a tricky manewver if
the driver goes to it directly from fifth,
Downshifting to fourth to pass just
won't do the job.

Little is lacking

Automotive journalists generally are
an unsatisfied bunch. They always
think sach improvement could have
been done better, or differently. But the
EXF Turbo lacks very littla to become
one of the hottest in a hot new breed of
performance car. Better gear ratios are
the most obvious need.

The exterior of the turbo version has
received some attention, too. Since the
Mercury LN7 has been discontinued for
1984, Ford installed its dark taillamps
and bubblelike backlight on the EXP.
For the turbo, the rear also gets a low
spoiler and a red Turbo decal on the
lower body's matte black paint.

Little has changed up front in tha
boosted version, except for the obvious
and tasteful addition of a chin air dam.
While the only interior color is charcoal,
axterior colors for cars with the turbo
option are white, black, silver or red.

Also quite obvious from the outside
are the addition of tires and wheels
from the Tempo. Qur test vehicle has
13 % 5.5 cast aluminum wheels with
P1B5/65R-365 Michelin TRX steel-belt-
ed radials. Ford experimented with
tires ag large as 210s, but found there
were clearance problems with the big-
ger rubber. Other tire makers, includ-
ing Goodyear, are being evaluated for
the Turbo package, so a wide range of
tire choices may soon be available.

The EXP Turbo is going to surprise a
lot of people not used to taking this car
seriously. It now does what it was
designed to do in the first place—pro-
vide two peopls with transportation
that accomplishes more than just the
commute to the office. Driving, after all,
was meant from the stat 1o be fun.

Where the EXP Turbo does its best
wotk 15 in showing us that, finally, it is
no longer a car standing in the Escort's
shadow. It has a much-needsd identity
of its own. 5]
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So easy to handle

l I
Burpee’sfree19§4|

l It's packed with over 406 vegetables and
650 flowers—including new varieties
I and Burpee exclusives! Plus fruits,
shrubs, mrdm aids, and more! ".bf}'ndful:
I VOIS B,

mail today!
W Atlee Burper Co.
874 Burper Buikdug
Warminster, PA 18474

I Clip and

Nome Flease print)
Address
I Ciy
State ki '
I Vi you ardered from Borpoe in B9BSS, yoar ocw Csialag
will b 5n o pou ssnomatically i Jamery. b
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T iy o -
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HOW TO SPEAK AND WRITE
LIKE A COLLEGE GRADUATE
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Dun Bolander, Career Institute, Dept. 110-004,
1500 Cardinal Drive, Lictle Falls, N.J. 07424

A BUILD YOUR OWN
ROCKET MOTORS!

II * 40 POUNDS THRUST!

* FIFTY CENTS EACH!

* BUILD A DOZEN IN AN EVENING!
II Ry B a Brachary s e A gl i o

Wil LAPL of oy e
MAKE VEURSELF Trare mateviiin yud Sud wrmand e

Seed 5200 1o
P 1, TnE TELEFLITE CORPORATION
11620 Kitching & Svenymead Cail 5768

HEARING AIDS
SAVE §§¢
All-in-the-Ear Ald will
;du hear and undersia
30 days belore you buy!
# salesman. Fres c

atalog!
RHODES. Dept. 132-A, Brookporl, ILL 62910
PERSONAL

SURVIVAL ="

FREE survival iips: Send §1.00 ts
DEFENSE CATALDD
BDX 30309 DEPT. PM-1
PHOENIX AT B5S0HE
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QAK Kitchen Cabinets
Knock down Cabinets Shipped to you, ready
to ossemble. Savaral stylas of Oak Cobinsts
Discount Prices, 50% OFF. Send $3.00
for Plamning Kir, installation instructions
and color literature.

ETEP SAVER KITCHENS
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you guide it with

Mo Footprints!
No Wheelmarks!

Tr!lur usars, for heaven's sahu pluase don't bu'y
noe put up any longer with any other make of
Titler without giving yoursell a chance 1o find
out about our wonderfully different and better
kind of Tillers — with DRIVEN WHEELS
and with tnes in the REAR insiead of the FRONT]
Pleass let us sand you complete details, prces,
“0FF-SEASDN" SA 8, etc. Mail coupan below
now 1o TROY-BLT* Relo Tillers, 102nd 51 &

8th Ave., Troy, N.¥. 12180 o -
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12591 Re, 30 « No, Huntingdon, PA 15542
GREAT SAUSAGE RECIPES

227 page Mustrated book explaine shusage
plus home curing and of meal, iowl
fish, Cver 100 recipes. '“We now have Low Sall
Seasonings. Free equipment and supply catalog
has more infarmation,

The SAUSAGEMAKER
ATT-0 Miitary Fomd Bulaio, MY 14207

Need u car Manual?

|l Gall Toll Frea

"1 1-300-CARBOOK

IN NEW YORK (516] 6768043
CREQIT CARD DROERS ACCEPTED
Py A5 FOR FREE CATALOG

WOODEN TOY PLANS)

BEAUTIFUL
WOOD FINISHES

Walco Danish Oils provide an eleganl,
exntramely durable penetrating tinish IN
the wood. nol OM 11! Primes. seals,
hargens, protects and beaulifies inane
fast, sasy application

o Matural and Medium,
Dark and Black Walnut
colors for all woods.

T Write Waltco-Dennis

Corp,, 1756-22nd  St.,
Santa Monica. Calif
90404, Depr. Phi-14
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fartory - never sold in starss - beware of imitations.
Cmly the highest quality materials and workman-
ship. {Especially for alder people who wish o avoid
unnecessary operutions for reducible rupture), Send
for carr FREE illuatrated bookiet with no ahiligation.
BROOES APPLIANCE COMPANY Medicars
Dept. 821, Marshnll, Mich. 49068 Pays BIFE )
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Get Amazing New Tube Mounted Lens

BUILD YOUR OWN BIG SCREEN
PROJECTION TV!

Special Offer INJ@O)WAS onlz:zsﬂ"

Including tube mounted cabinet plans
and specifications

® Put small portable TV inside
cabinet—lens eul:aljges picture to
giant 5-fool diagonal pictiure,

# Thrill to sports: just like being at the
game! See your favorite movies as if
you were in the theater!

8 Easy to buyild —Construct this
cabinet model 5-foot BIG SCREEN
TV with about $40worth of common
particle board, serews, nails, hinges,
corner braces. Finish to your choice
of antique, paint, stain or varnish.

® Save $2,000 or more! Whﬂrpa I:I'm
store price for projection
in your home workshop or ha\re
cabinet shop do it for you.

MONEY-BACK GUARANTEE
If you are not satiafied for any reason,
return kit within 30 days after receipt

far full refund.
B Y Mags-PBrewoe: (e
L ____ N ____ N &N &2 __§ __§N __§ ]
MEGA-FROJECTOR CO., DEPT. PM14
11810 Saminoke Bivd.. Ll']n. FL 33540

I: Yos, please ranh me Big Sereen
TV system which incindes Tube
Mounted Lens Assembly and
Cnbmul. Muodsl vliul. f na IHQ' b Address
wal I.HII Enclosed fi
C‘itr I

pE&ng & hamllmn
i.l $32 1 Floridn pdenis
please ddd 5% for stats tax. b Stabr Zip
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15 DAYS FREE TRIAL!

IF THE ALADDIN® KEROSEME HEATER FAN
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everyone who
ever bought
a greenhouse
wishes it was a
Lord & Burnhaml

Because — You buy the Dest —
from people who fawe Deen bulding
greennousss lof === =

Walm & o cocudaled
Gutwand foe grenter somion
ard you still save enargy”

127 yearsiYon | | i : Hga! o your kerosars haaler the
ge; “_p‘:_-m ¥ B-l)"l' l,.u._k&p“ e Alaichi hiiber LA riay B the best enastrrant o
LR _}-\ i e Frsatinly wons B e rrabus! 0 g v fod Complelesty
Qualtyand | AEENHON SES Batsstid wiPir 15 days, we T lurd the purchase
you get service, || LY H{[I_ '\;]-.. | prca-sckuding handling and shapping
See wiy. Send i 5 95
coupon todayl JUST 39 M
Cali Toli-Fres 1-800-251-4535, £x. 52
In Tennassss Call Colieot §13-148-3883, Ex1. 58
T 1 7 |
LDHII&IHHHHAH o
. 58 3181 Mcwz,w*nmim'_ Adkiewit
I “ - I City Late Jp
[} Rusn my " Buyers Guide and Flanner
farse CLASS FEgnn rmian for wheCh | enciowe TlvisA [ MasterCarg  Expeabon Date
§2 |cash or check| I Caid o
it (NN REREEREERRERRR
Address — I R
(Ify I Fipmend b gl Codd Card purchame |
S«E[E' - f-UJ e O, il CTECH Duinedfoin 10, AiChie Induiired. noorporaled
-----------l AAFRCRFR: SIS D, k) B Py Sl AR

et i, Pl g Lk [Tieradies rodbdents sad Bha%)
wied mall 16 Alsddin, Degt. 88, P.C. Box 100560, Newbrvillle,
Tannesssa 17710

68

NEXT MONTH IN PM

m New jumbo jets—and we fly on
the 25th anniversary 707.

m Bulid our terrific floor-to-ceil-
ing bookcase.

m Weirdest car designs ever.

® Put your computer in a unigue
cabinet—just follow our plans.

®m Plus: Great carpentry tricks,
kits to build, tire test and more.

uwlne Mechanses Magazire will,
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Popular Mechanics

PO, Bax 10060, Des Momes, lows 50350

Please enler WP
YES! e
B POPULAR MECHANICS for:

O 1 ysar $11.97
O] 2 years $21.97

Paymemtof§ iz enclosed.
Bill Ma

Initial hore
Hame {pleiasser pring]
Aukcirens
Gty St Zp

Your firsl copy will be on i3 way to you in six o
Peralve wasaks. Watch for (1l

A publication of the Hearst Comporation.
Charge orders subject o publsher's acceplance.

{Aboves praces spply in U5 & Postewsans only. Canadian
and Porsigh prices upon request |

CHANGING ADDRESS?

If you're planning to move. please lel us know al
least aight woaks bafors changing your address.
Attach current sddress label and fll in your nams
and your new address. This will sevve o nsure
prompd Sanice on your subsonpton,

Sand old label with yeul name
sl new pddnen b

POPULAR MECHANICS
P, Box 10084, Des boimes. fows B0350
or call lofl-fres: BO0-247-5470
State of lewa reskdents call: BD0-532-1272
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FULL-SIZE FURNITURE PLAN
ROLL-
TOP

SIQie Cotve: 2 doubse curre fulk
sirg profdes inclied You'll fove
making £, You'll bove wsing it Adds
bxgrigus @eton to any raom A
woodworker's deig®

Plan #1389 { Pedestal Deskl § 900
Fian #1420 {Agi-Top Unil| § 500
Comgiete Desk Plans $16.00

CATALOG OF OVER 170 pLANS $2.00

Over TH0 diftesent tull-5ize protessaonal fumdgre plans Eary
Amencan, Engash Mediterianean. Spamsh, (anish Modesn
Chairs. Bwiches. cradies. beds, tables. sCorEs mone!
remitiance refumdésd with Test ondes Send ioday MO widd-
wonkirg 5hop 15 complete withoust &

FURNITURE DESIGNS, Dept. PD-14

1425 Sharman Awe., Evanston, il 60207

Lo BUILD o%% POWER TOOLS

f )| METAL PARTS KITS AT LOW
R34} racrory DISCOUNT PRICES FOR:
M.

L TR B
Faptund v Wpkbears, Popely Goipnce, Werageis Hygindsd b smchaee
inl. A walding Stwp-Bpalky plice phi dulMCEE DHTIEIDE (RO
mow. §Yewr Gusrsnbee. Tend B3 wsch ples B for podisde. wlalicg
] ek wated Cabing seivoed. O, sesd B0 e Catesog?

liei il el Bept Pl PT00 Scheesr Pewy. Si Gearee B B35S

SAVE MONEY!

BUY
/ SURPLUS

T d-HE, 1725-RPM,
REVERSIBLE, 113-VAC MOTOR
T 219,95 o
= [T RN - § L e Spde phase,

T VU Prveichn

Eprmglly poimited  Eescwscbin (o ek
ey T B0 Wbl Shle am 10T

= Live S moderpes soemer gopleatasey gl
¥ Pent, Blowes. spasl redeteen.  fsak

siﬂ-ﬂ £1 purrms. win, Tepe 0 8w 507
SURFLUS CENTER Ej‘
Telephone Orders 402-474-4368 .—;
Dept. PM-014 Lincoln,NE 68501 ‘S

Mchdid Plans S0 Bilkding

& pston - engiw - powersd  BOTH ABOVE BOOKS
Maboaptes (s ) 5800 anly §14.00

AT P.O. Box 16488

/ 0.

bl Baltimore, MD 21217

CLEAN PARTS Professionaily
at Home, in GARAGE or
WORKSHOP only $139%

industrial Quality
ELECTRIC PARTS WASHER

& 115 vell L Listed 2 GPM gebmersbis reciriulsling pemsg
& Yowore grounoed plug with in-ing -t pwibch

® Pump angd nnzzle fan be moved bo sy posstion mlank for preose slream
= 14" gigel fex noirle wilh brass canlrd! vishe

% Pambvalile Mt malal gy Bas S0 CRgacity

& Safaly B sadl-p50aas oF line meds lesible bk ot S0

L] 11--;.!.‘J£lsrlncwﬂbuclm — Dikisd- a0 1S apomy pale
L] % Elmanmg

[ T;.ﬁ e W |[;.?1.1 E’II- WL e

u (g year pofiplple warmiily — Ml N LSA

Floor staest not included = ddder sifarilady

OFTIMAL ACCESORER

6 g §ieal Nioar sland prewides 36 wavking il Weighl 13 ita

Splety Pts Cleane Degreaser Ligus! — Waler nploiie, 3l atia and
eongendrabed for wany cleaning & gal comlamer Waight £ [ba

ey
Slanaan ( Drlugs

Caniaingr E" . ? in _ Canainer
-.L

-

Now Avallable for the Home
Industrial Quality SAFETY
GASOLINE CONTAINERS

Pimally selw -
* Showmodle & Sedwplow « Srowbiowe: * Wetocrcle s Riding Moses
= Chardam
Boy lactory deect U L Listed Faciey Mulusl Appraved, moelt O5HA
slamigeds. Store we b0 S golons of gas sately 77 gauge wroe plale flee
Bt in fagh st Qn-mind opecaled sgring Inaded cap thae 1egaaly
e Duyratry red baked peamel fegh Wpsel §7 Sy 7 capacity
Whaigha 4 b 12 ox Mhasde! TH has § galion capacily Fih tia:
Detluse conlane kas il feahurem sedacaled aboms, s srparate Ming
apemng, ane-histed aperaled dispefang Qe s Baibie melal hose
Fllh-rllimtipmw OPENINGS ach InCorpstaie b Dall- Rass armesser
Thi fingst gaiohes conlaner svailable. Woded 77 has 7 gallnn casaciy
Woghs hib Bar Mo 25 Rag 5 gale capecty Woghs 3B L3 o

......... A4 md BB A bl b Bk b B R e R aEdoEE R

THE PROTECTOSEAL COMPANY

223 Foster Avenue, Bensanvilie, lllinois 60706

Shipping &
Prica  Mamdiing
Dy i % A Ol Parse Wesefine E130-ME LREN T
Oy Mo dFS Floor Siaad bor 4 Gal
Washay LLE: ] 650
l.'J!v ——— EEWG.WHI mut::qu.:ﬂd rE 17 Bs
4 v
Oy Mg 1} 5pd 2 gl ComBainar 5D A.50
Oty Mo 15 5 5 ga! Contsinar s a1
Oy Mo 33 Dele 2 gal Conmmiear & 90 £25
Oty . No #5 Deiw. 5 gal Container 4875 [ 5]
Enciosed ms mry checs or money order of charge 1o my ViSA o
MASTER CH-HEI
Crdet Cand Mg Esp Dale _
Sigratune =
Mara
Addvess
Cite' 31, Zip

Fiur purchase ia Blweys Cowered by O Lncondifonal mony-
Bk gudrarise
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GOLDMANS

FOR OUR 30™ YEAR WE OFFER
A VIGOR FLEXIBLE SHAFT TOOL
. "

g
__g§
g3

8883
i
L

883
zf{
52
i

:

g

|-~ SATISFACTION
UNCONDITIONALLY
GUARANTEED

of your money
back!

The fiexible shalt unit is ap-
proximately 38" long

_ #0
{capacity of %4,").

Tool Catalog

244 Pages of The
Mos! Interesting—
Hard to Find Precision
Tools and Equipment

Vigor® Flexibde Shatt  Ma-
china complete PLUS FREE
244 page Vigor® catniog 9 149.50

Catzing Only 52.5“

check ar money orders ONLY

Plaasa check one
Check
bgnday Chroer
VisaCarde ________ Exp Dot ____
T Master Cargdw ______ Fxp Dame____
PLEASE PRINT

Mama

Addirass

GOLDMANS

0. Box 21
Hempstead N.Y. 11550




CLASSIFIED
ADVERTISEMENTS

Sophie Gronowice, Classified Sales Manager

Kathy Cusumano, Classified Service Manager

Ratp: $5.70 per word payable in advance eadh insertion. Minimum insertion ten words.
Bold face capitalized words—3$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The noxt available issuo to place an advertsomaent in America’s No. | Classified Soction is MARCH. The closing is JANUARY Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 5Tth Street, New York, New York 10018,
Please indicate Heading under which ad ks to appéar, At & consurmer service and in cooperation with our mail-order advertisers
who use post offica box addresses for their convenience in handling your order. Popular Mechanics
maintains & register of such mail-order advertisers containing their complste names and street addresses.

Advertisers using F.O. Box number must furnish complete name and strost address for our reconds.

To avoid delay in the publication of your ad, please send descriptive materials with your request

IndSpancencs.
Froa Gift §3.25. KM Assocates. 5000 5. Oustec #6580, Dept.
Phil, Derver, OO 8023 T

OUT-O8-Prd Bools Found. Send Wanis, Booldook, 51
Mapie Ave., Warsich, WY 10880

WOW To Win Contesis! 53.00 - P.J. Alen, Bon 1262 PM.
Lombard, IL 80748

ENFLDRE fw Wonders of the Ancienl Workd Amasing
i Thisory - T Phanos Lighthouse” - 8 Pamphiel. $2.00
o Archiisad, 1 South Porfisnd Ave., Brooklyn, Mew Yok
nae

VIBITING Mormandy 10847 Send 5395 lor "Gude To
Abardic Wall & D-Day Beaches”. Maps, Fotos Corporsis
West, 2002 M. 208h Ave., Fhoence, Arizons B5008.

FREE Book. Prophet Elijah Corning Balors Chist. Megiido
Church, Depl B3, 487 Thursion Aoad, Rochisted, MUY
TRETE.

AUTD Dipssdl Tune Up Manugl Covers 30 pngines 1063
1983, Fro information - BASE - Tied Reynolds, Madinsturg,
PA 15882

SAYE QASOUNE! Bypess pofulion devioss - - seady,
mﬂm?nmn{ﬂh—'l: L.Iﬂﬂ.w NY 12540

FACTUAL REPOATS—Buld Your Own Hagh-Missgs
Cartwrwicr” Backyard Alcohol Fusl—10¢ Gallon.” “Slop il
Buming—Oider Cara™ Al Thene—5§1.00, Research, Box
184-PA, Artioch, Teandasses 370130184

OUALITY koergiess boddy pirh, mstal replacement pansts
Mgummunuimu innsacsin, Minrossia

TOMOBILE"| cwmmspmwmmmu
puides Mrough complets procedures. Order thmough: HIT
Pubicatons, P.O. Box 11136 Cosia Mssa, Caltforns
62T

HIGH MPO CARBURETOR Pans. How To Easity B
Yours Krissa, A2PM, Bowtng Green, MO, 83334

“HOW o satablish & youth soooer program’'. Bodakiet §1.00.
Oiteclsf Emiwprisss, 14768 Bech Avenus, Esconddn, CA

Formmula Hendbook. P.O. Box 582, Bradiord, PA 18701
QOO0 NEWS BIBLE; Tocay's English Version of the King
James Bible we can ofl undersiand, "5 =8'%" Gold Harg-
oover §14.80. Bridges, Box 4413P, Hollywood, Fl. 33083
MISTOMIC 1984 Landmark Calndars. Wright Santor
Bamay, 18851 Lanser #317, Debof, ML 48219, (313}

ELECTRIC MOTORS: Convet your Car o Elscine. 889
Carbon Canyon, Chno, CA. S1TI0

FLORIDIAN CARS FOR SALE OVER 1500 WEENLY
PHOTOS, DEECRIFTION AMD PRICE. DDUBLE CAR VAL-
UE [N MORTHERMN BTATES, Send 52.00 To- CLEANCARS,
4009 W, Angales, Tampa, Florice 33809

SAYE up o 40"% pas New woven devics. Send §1.00
ipdn] - Box $VEEPM, Canogn Parlc TA 01306

CRACKED BLOCK, MEADS REFAIRED Urder $15.00
Sare! §5.00 or sasy MStruchions. Sck o money order, ey
Kirk, 2323 Wivien Rd,, Modesto, California 55351

FREE CATALOGH 400 SELF MPROVEMENT BOOKS,
Dwpl. PMY, Bow 208, Flint, b 40503

FREE CATALOGIH 50 BUSINESS MANUALS. Dept
PM1A, Box 208, Flini, Wi, 48503

“COLOA Home Products Mall-Order Calmlog,” 8211 in.,
145 Pages, 3500 RJ, 383 Thora Ra., Batewis, I, B0510

OLD FASMIOMED WOODEM TOYS HowTo Book
It your weoadhwonting skills and delight children, $18.50
o Willam Maoreow & Company, Dept. POL W, 105 Madisan
Avaniia, New Yo, NY 10018

WHEN ™ biood tums. The dEncs I8 dealh snd e Mt
rvet siops. BLOOD TAMGO, the new esponage Thiller by
Floban Houston, author of Arsret, A nowel of M-
der and intrigue set i 8 nabion iashed by the frensy of wer. in
which mn srwiocrafic family, divided by beo brofhers’ conflict-
ing ipyaites, & ocked in a felal strugge. Avon Paperback
50 To onder, send check or money order for B350 sach
book pius §1 00 asch book lor poategs anc harding fo: Awan
Boolts, Dept P, Box 767, Dresdan, TH 3225

THE WORLD OF SFORT AYIATION & most comprahan-

engirme, Cetification and . Profussly Sustrabed. Send
$24.00 mm&u 1014, Radio City Blaton,
Mwrwe Yok, NY 101101

170 POPULAR MECHANICS * JANUARY 584

VAPDKARBIN - FANTASTIC Mew Vapar Carbussion -
Dwtails FREE - DyraTek B, 720 Jordan, Rockford, inois
s108

AUTOHRSOBILE LIST BOOK 1922 - 1926 Cvar 100 M-

Mumﬂ Penna 15132

300 WATT simina POWER BOOSTER, 7 band aquairer,
10 LED channal indicator, frori'ear iader. Famastic Sound
Enhancorfl $49.95. 300 WATT 3 way 6« SPEAKERS
4 ohms, 50 or magnel grilies, wired, hardwere. 53908
PAIRIN Satisfaction puarsnbosd. EVLI, 431 Bamster, Dover,
Dedaware 15001

ALTERMATOR Ganermior Rstuiigng  Book,  Prioy;

RESTOAING AN OLD CART Hundredas of Body Tool

EDaPM, . Peqnsybeania 18312

PARTS: Army Jewp and buck paris. Spars Parts 8
Equigmand Co., PO Box TBI, Lewngion, Nentuoky
40501075

CORYAIR Farts—390 Pags ilusireted catsiog: $4: Ciark's
CORAYAIR Pans, inc., Shalbuma, MA 01370

REARGUARD - Ulirssonic Proximiy Warning System
JEDAN'S LiguE e acoadan] deberren] dslecis Sven wmall
. &' - F varable sensor . Free brochurs. Send
large SASE: TGK Sysieera, 3774 Escobar Wiy, Sacremanio,
Casormia 95827
AZ00 AUTOSENSE COMPUTERS For Sale. AJl Conmec-
Nions And Manussia Excetenl For Car Or Truck Tume-Uip And
Dragrostic Senrice Wor, Accutune, PO Box 53, Columbia,
B¢, FSRoy. b03-T9e-6TT0

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KAATE, Miniikes. ATYs, And Wns. Pars, Engnes,
Lowes! Prices, 55 Page Cafaiog §2.00 Refundable Kar
World, Dagt ©_ 1488 Mantor dvn,, Painegville, Ohio 48077

AVIATION, HANG GLIDING

GYROCOPTER 3-Yiew Drawings §10.00. Alrcral Suppies,
7922 Ontang Strest. Omaha, NE 68124

Hadcogtar,
chure 53,00, Polynova, Box G706, 51, Aemi, Custec. Caonsca
JOL 200

GYROCOPTER = Build, By and masntain s onginal “ul-
IraSghl™ rotorcrall yoursell Flles whan o oifes ane ground-
o ity manudaciuned since 1853 J-visw dravengs. Spec-
Hications weth fight 1eat reponia. §$10. Send bo. Bansan Aircraft
Corp., Dopt. P14, P.O. Box 31047, Asteigh, M.C. Trea2

HIGH Misage Carturmons, Frse Dwinils, Box B9, Drapes,
Rah BA020-0588

MAGMETIC FUEL SAVER, Easy o instad— Sand B4.00 for
Compigts Doumils o $4095 ior Fusl Saver Tol A A 5
RAssources, A1, 1 Box 24), Paradise, Tenas 1073

DESIGN Buikd Arplenes, Hang Glders, Smmplied Publca-
i Brochurs 208 MoCoy Arcrah, 12930 5 Fguema, Los

Angeles, CA 0081
- SPACE 4 ASTROMALUTS

YOLESWAQEM PARTS AT SUPER DISCOUNTE. visa
NC Accapied. Send 53.00 for Caladog. JBM Dweount Pars,
P.0. Bos 5237, Daylona Besch, FL. 32030

LIKE OLD CARST Own an od car or wand o own ong?
Tren supacribe 1o HEMMINGS MOTOR NEWS, workl s larg-
o1 o] Car marketpiace. Hemmings has over SO0 pages of s
sach manlh, crammed sh thousands of oid cars ke Sale -
plus parts, Medaturs. resiomEbon Supples end more. Ondy
§15.50 tor 17 gianl issues, Subeonbe 1o The hible’ of okf car
collaciorns oday. Send 10, Hemmings Motoc Mows. Dapl. 118,
Box 100, Banmngion, Vermond 05201

ANTIGRAYITY Propulsion Devicel Fres Broohure, ADA,
Box BTIMNM, Concom, BT 28025

OFFICIAL Space-Shume Paiches, Caps, T-Shifs, Wis
Shuttle’, P.O. Bou 5108, Tiusville, Forida, 32780

EPACE BHMUTTLE PATCHMES NASA Design Wom By
Agtronsuts. Full-Color, Emtroidersd. Three Differsnt Paiches.
Serd §10 k0. Venirlo, Box ZZ10PM, Tiusdlle, FL
JaTe-ze

AUTO SUPPLIES & EQUIPMENT
FIX FLATS jyoursss

HOVERCRAFT Plan All Siges, Catalog $1.00. Univemal
Hovercrall, Box 281, Cordowa, Ilingls 61242

m
Hpalyy Company, 8787 Sunmyphil, D—ﬁnmm

[Cominued on mext pege)



HOVERCRAFT
Continad from

BOOMERANGS —INCREDISLE RETURANS! You can do
it UMIGUE gift. exciting aport. Oinger your FREE catalog now!
Boomesarghan, 306 Park_ Moo, LA T1201

ummwmmmw

Aprp-Projacts, Boo 5118P8, Clinton, New Jorgery DAS0D.

CHS, RADIO & HAM EQUIPMENT

CB RADIO Books, Kita, Modiicafons, Catalog 31.00
Rstundabile. AFS, POB 263, Newpord, Rl D3840

POLICE Scanners. Basrcal, Regancy, HPA, Box 19224,
Dareer, 0O, BO218.

CB MODIFCATIONS, Conversions, Books, Plans, Kifs
Catalog %2 CBCL, Bax 31500M, Phoenix, AZ BS04E

UINEARS, Send §1 00, Refundable. Maico Esactronics, Box
IGC, Cadilac, M| 43601

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOATHITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALDG - 300 Dasigns &' B0' - Phywood - Fiter-
glazs - Steal - Stip Flanking - POWERBOATS - mboangs -
(MAYAKE CANDES - Lamge Selecton . Phwood - Fibedgiats)
- SAILBOATS - Diysailecs - Tralersailers - Multinulls - FIBER-
GLASSE MATERIALS - Cuoth - Resina - Foam - CATALOG
%200 - "Includes FREE Materia s Brochors - Equipsmant - Fig-
gingsaits - (Book “AMATEUR BOATBUILDING'® - Fibarglass

- Pywood - WoodEpoxy - $E001. CLARKCRAFT, 18P
Muil.nu Tonawande. NY 14150

EVINRUDEMERCURY 188) Bargams AE BTeE .
Seoit MeCulioeh parts . §2 handiing | . Electra Marine, 810
Magrrck Road, Lynbrook, bew York 11583

PONTOON and Houssboat cis from §1,864 00, Wnlormnaficn
.00 18005221500 ear. G042 Walercraf, Box BOZ,
Columtia, TH 38401

FIBERGLASE - REBING - Foams - clolh - spoxies - mal -
oic, Factory prices - CATALOGUE 5400 - (Book “COM-
PLETE FIBERGLASSING 3$6.00] - Carkcraft. 18P
Aqualens, Tonawandsa, NY 14150

HARD-0-Tind oraf 1o0is Bnd how-to books. Catalog §1.00,
bhicro-Mark, Bax 5112GE, Ciimon, K 8800

UPHOLSTERY SEWING MACHINES _

- UPHOLETERY Sewing Machings with Walking Fesd, com-
Chale rsidy b0 use—ordy SAB0.00. Thonpeon Mode! P20
AGEF AVAILABLE FROM YOUR LOCAL DEALER, o order
dirsct. (Master Charge-Wisa), Datd Wig., Inc., P.O. Boa
12110, Lubbock, Taxas TH452—Phone: (BOG] T44-6774

—_MACHINERY, TOOLS & SUPPLIES _

SMALL FOUMDAY Fumaces, Suppies Free Werature.
Pyramid Products. 3736 South Fth Avenue. Phoent, Anipons
BS5041

ETEEL, Anmiruen, Brass—Shes!, Bar, SGhop Supplies,
fans. Wiite: CEl. RRY. Bow 163, Camanon, IL 61423,

SILYO Hardware, 168 Page Hand & Poww Tool Catalog
S1.00. Dapt. PM=41. 220% Fichmong 50 Phiadelphia, PA
19128

1400 Caiaiogs Lesiedd mod Described. Sources for Eveny-
thing limagsabie. $4.00 Mesterog, Box &76-B, Fairfan, CA
430,

GOVERNMENT Surpius receivers, iransmilers, snoopes-
sooOpeTs. parls. Catalog 25¢ Meahna, Mahaonl, ass
908,

LATEST Elnctronss Buggeng oeteciors. Lsecsture, $1.00
Cifton, Box Z20M, Miar, Fiodda 33188

COMPUTERS & SOFTWARE

PLAY THE STOCK MARKET WITH YOUR PERSOMAL
COMPUTER! Mew! Practhcal Guite lor Siock Selectons, Buy-
Sall, Mamuet Evaluaions. Guaranieed, Proven, Invaiusbiet
$12.85 Posipaxd. Consuftors, POB $586GY, Dersr, CO
BOROR-0585

EVERY PERSON'S GUIDE TO PERSONAL COMPUT-
ERS. 57.60 MGP INDUSTRIES, AL 1, Bax 139, Clinton, Okla.
Faaa0r

ABE complter LISE380.00 and hundreds Apple compatibla
softwares. Detalls USS1.00. Redam, PO Bex 33610,
Sheungwin, Hongkong.

Ti-9EA ownars. Sond lor e catmlog of new 8nd gxoing,
kw cos! softwewe. Dynamic, Box 890, Hickeville, WY,
11801

FREE AtenCommooon 84 TI00-44 Tmec VIC-20  pro-
grams! Sond stamps, Box 5222M, San Diege, 02105,

DO TAXES ON YOUR OWN COMPUTER. Both 10404-E2
Basic Prmtoits, $12.95, Other 1983 Forme Avaiabia O Do
- January, Free Imformaton, SASE Cerifed In Tamea
Magieton industres, P.O. Box 4000, Nabo, M.C. 28751

MAKE MOMEY with your parsonal computer. Cwinils $5.00
SESS, Box 522, Plover, Wi 54487

TRS-0 COMPUTER DISCOUNTS. Lowest prices any-
whar Frea price list Raco Shack, 1758 K, Delses Dr,
Vinsland, NJ 08350, B00-257-0426,

STEREQ, CASSETTE TAFES, ETC.

WALKMAME ot Wholesak Pricss, Cassetie 31985, FM
Casgetie $27.05, Bolh with Heasphonss. Flus 52,00 Postage
are] Handbng. Saslacton Guarantesd, Dapmid Eremprises,
Box 18548, Hationd, CT 08118

THOUSANDS OF OLDIES| Hard-to-hnd 4%rpm hit reconds
from the last 40 ysars including pop, cognitry, rock, snd soul
Send £2.00 kx catslog 10: American P, P.O. Box BO45S.
Dagl. PM, Los Angeiss, CA. B00BE

TV & VIDEOQ EQUIPMENT
NOTIGE: USE OF CERTAIM ITEMS IM THIS
CLASSIFICATION REQUIRES BTATION
ALUTHORIZATION.

BOAT PLANS - FRAME KITS - PATTERNS - Hundreds of
- Poweroats -

mullw Ior Amaturs ProMesensl resutal Ma Lofing!
Supplies” - Fastenngs - Fibamiass - Fesing - Glues - Books,
Serd B200 lor Huge 144-page cateiog o $4.00 Asmail,
Inchuces Fres “Boaibulkling Sspplies” rochue. investigate
our "Pocy-Shiesd " 'Fo " wood'epory boathuiding sys-
tam - Manual = 5200 GLEM-L MARINE, 8152 Rosecrans,
Bom TS6MP, Belifiowes. CA SOT08,

BRASS, Bieal, Aluminum, Stainkess, Acrylic. Mylon, Teflon
Mo mingmum. Calalog $1.00 (Rofungabis). METALS, Box
1204, Chayton, MO 63105

& METAL Cufiing Lahe $H7.25. Tex), 15048 Proctor.
Incustry, CA 971746

STEEL, Brass, Aluyminum. Catalog: 51.00. MBM, 3718
Fremonl, Chicaga. IL 60613

BANDSAW GLADES, Ary sae, Powsr Tooks & Shop
Toola Free limraiure. King Sew, #8541 Tdewater Drive,
Morpl, Virginia F3505.

BOATBUNLDER'S PLANS, Paterrs - WaEysws, Canoes,
Sasboats, Progues, Fishwng Boats, Cuckboats, 40 modals.
Catalog 252, Ouidoor Spors Bon BTG, Brartecod, TH
araay

BOAT KITS - 27 Galeuabis roaels - POWER amd SANL -
B3, Moided fibevglass huts and decks come lactory
assermbied - you nwad faciory supplied inlengr, Save hail fac:
fory-bul cosl. Mo superience requeed. dB-page catalog -
5100 Luger, Dept BC-B4, 5800 Wesl Higheay 13
Burnavila, Mirmescls S5337. §12-880-3000

AMATEUR BOATBMNLDERS! Buikkng a Boat? Considor-
ing 7 Send for FREE Brochurs. INTERNATIOMAL
ABSOCIATION OF AMATEUR BOATBUILDERS, Dept
P, P.O. Ban 1055, Rockvile, MD 20850

1 BAILED Around Workd 5 vears As Ship's Navigator 5o
Can You! Hem On O OF 1000 Privale Yachis, insfruchion
Bk Ceteatial Mavgation, Step-By-5en Procadure For Com-
piebe 1l $10 To: K. Kanny, 3953 Panay Way. Maring oal
Ray. CA, 0282

CAMPING EQUIFMENT & TENTS

CAMPING Equipmar: Swas Army Krnas, Free Catakeg:
Canyon, Bax 30444, Tucson, Argona BSTS1

OUTDOOR EQLIPMENT

APRIL SPRING SEASON IS ON T8 WAY! P readers
are Boginning (0 fheak about the ouidoors. Dot forget o run
your puldeor products 0 our Apni sse. Serd your ad with
chach or morey order o P Classifed 234 W, 5Tth 51 Now
ouk, WY 10018 (Aempmber your ad must be in by Fabiusy
Ard %o mikn Tha Apil eesue)

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BMOGER, Move Powerlul Muscsas - Taster! Free Booket!
Linswraal, Bas 88344 Deiron, Michigan 48240

SATELUTE Systems, Build, Save. Send $1.00, Aefund:
able. Mgico Electronica, Box 31SBE. Cadiac M 49631

MAKE BIC MOMEY 1N HOME SATELLITE TELEVISION.
Be & dealsr Eam $50,000.00-575,000.00 yesdy, Send for
valishis free report YWhossale Sefellila Supply, Box 1044,
Lake Cawepe. OF D7034. 503-248-5335,

SATELLITE TELEVISION ANTENNAS cormpisle detailed
plars lor home consiuchon by afyone 55000 Jansen
Elsctronics, PO, Boxg 168M, Dundea, Ove. BT115

KUNG-FU Frea Lessons, Gend 51,00 for Postage Miclisa,
Boax 1755, Dept. PME4A, Horgluly, Hiwak BE306

BODYBLUILDING Equipment Catalog $2.00. Decathicn,
Tiuid Wast Tih Steel, 51 Pau, Minn. 55102

BEEF IT! Bob Kennedy s hew Bodytuilding Book  Avad-
abte B Damton's Booksellers. Or By Mad $12 Postpaid.
Bochysoulpiure Lid, P.O. Box 100, Nixwal, Ord, Can. LDP
L

VIDED MOWIES. VHE-Beta-Disc Cataiog 51.00. Tiowar,
Chuikirh, MO 207540243

PAY TWikmatew TV RECEIWVERE Wholesals ko Phublic.
LOWEST DEALEA PRICES| FREE brochure, Send large
SASE lo. Jamk_ 632 Weal Doran. Sute #1058, Glendae, CA
W 136565838

SUBSCRIFTION TV SECAETS - Mew Publoatona
EVERYTHING Rovealed' Fush 58005 WEEKS, 2224 8
Crakgrove, Walmut Creek, Caliomia B4558

BATTERIES, ALTERNATORS

SENTRY Generalon Wih Withoul angine. Big discount, 1
Erevprises. Box 653, Cshiosh. W1 5490F

BATTERY REBUILDING SCHOOL

BATTERY Rebudding Tool, Instrectons $326.00 Manual
$65.00 Trainng Avalatis. Sun Ballery. 10415 98, Sebrirg.
Fienda 33870

BOLTS, SCREWS, TOOLS, WHOLESALE, DNRECT.
Guarantees, Catalog $1.00 [Refundable). Camaicd, Dapt. 44,
Box 8%, Brigiol Whsoonsin B3104

15" PLAMER with modoe B886.00 Free informaton SRS
Tools, 8 Kimbroox Circle, Fochaster, New York 14612

BANDSAW BLADES any see BAVE M030% EUROPEAN
Wood and Metal Working MMachinecy. Fres inionmson.
Suftalk Machinery, Suita B, 16 Shore Road, Palchogue, NY
1172

BELSAW SHARP-ALL OWMERS-Save To 30% on Name-
wrand Wheets, Fies, Balts, Pans. Froe Calalog. Immbediate
Shipmean. Woodmaster, Dapl. HZ2, 2848 Tefrace, Kanas
City, MO 4108, (BOD) &M 6851

ENERGY SAVING

FREE Homeowners Erergy Checkist Semple  Swng
Pesults SASE TC Asscciates, F.O. Box 2380, Grand Rapxds.
Mheh, 48501

GET 25% 1o 40% More Heal bom your Presan Heating
System $3.00, Details £20.00 Complate nstrections. MPC,
Biox 2194, Miagara Falls, N.Y. 14302

SAVE 25 ON EVERY SHOWER! Detaits $1,00: Lamimar,
Box 17092, Masheille, TH 3THT

STOP Bushing monay Sown 1he fooet; new “Water M
rediuces iniel wates fow kor big savings, Linique desion. easy-
fo-instakl Song §6.80 m: Sir Regnakl, 2122 Forest Driva,
Columbin Heights, Minfeanta B5421

HOW To Build LDG SPLITTERS Complete Plans Hydraulc
Dwtaits FREE Guarasntesd $10.00. M. Franasen, Degt. P,
P.0. Box 483, San Lorenzo, CA B4580-0483

SAVE Energy Pre-heat your Water Bafors It Enters Your
‘Water Heater, Fays for il in O Year Low Cost 1o Ingtal
Plara 58,00, Croft Plumbing, AR 1, Eagle, Mich, 48822

SOLAR & ALTERNATE ENERGY

HEAT Stocape Tank, Builkd your own, msulated, sxpand-
Bie, with muthpla has! Complets
and operasonal plane SED0. Midwesi Eneegy,
Cormnrcial, Excalsor Springs, MO, 64024

PHOTOVOLTAIC PAMELS-DC Lighting-Fans-12 Yol
Chainsaws—Pumps, Mowest Solar Supply, BT08 Moersl,
Ingérpianciencs, Mdsouri G053

REFRIGERATION withoul Eleciric Power. Icy-¥okd Dper-
ated o By Hedl Souwrca. NO Moving parts. Blueprinis £20,
Posipaid. Aksa Hydeo A 'Wind Turbines, Waler Aam, Batherses.
Wil Ciooler or Freazer using Audo Ax Condoning Pats, 2
Dofiars lor Brochwre, Pacific Alchemist. & W Harison,
Saattie, W 58119

MOMEY saving solar ensrgy guide, $12.85. Daymoor
Classics. 7 Field Place, Port Chasler. NY 1057

HEATING, FUEL SAVERS

MECA Casl Iron Add-on Boilers. Free Lilerature. WOM
Haating. Box §81, Winsted. CT 06068

{Continued on next pege)
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HEATING, FUEL SAVERS
from
CUT OAS WATER HEATING Costs Easily — Up 1o 3!
Simple stiachment — MNew! Warranieed! Detads Free; Pamy
Marxating, Box 303-PM, Mew York, NUY. 10021

BURLD A BUNDIAL - 24 page dlusirated bookied 37
TODAY PRESS. DEPT. PM, PO Ban 23, RAMNSOMYILLE,
NY 14131

HOME-ADDITIONS-OUIDE 3995, Novells Hawkons, 1102
Jompphina, Demer, Calo. 80205

KEEF wood buming CHIMMETS CLEAM ard clear Free,
sasy, sale, and readiy available. Send §2 00 SASE, Box 519,
Polson, MT S08&0

HYDRAULIC LOG SPLITTER MNew Verical desgn, sasy
e operation, iriormation K2.00. Ritchis Enterp At

NEW! Rabound “Game Tabls”. Excling pecghs canT wait 1o
piay. Newer balors In Bxistance. Ungue design takes LD ke

Table,” Box 1252, Manhatian, Karuas. 66502

1, Box 7248, Lopaz, WA §8281

SETBACK Thermostal Pians, Simple. $3.00. Borz, 112
Tyber, Twin Falls, 1D, EX01

SAVE on your domestic waler haabng Bl inexpenshie,
Orm day project, Compiete nlgrmation $2.00. P Kadash_
Bom-4021, Willigrmsport, PA 1 7704

FREE Hol walwr from your own woodsioes Mes and
i il | Pures uted bor 4 years with the Sieme heating
cof $5.00. john Hahn, A 1, Bax BEA, Wison, Michgan,
AE5E

WOODWORNEREN Toymakemn!! Veoser Crafters!! .
Color catniog plus targain offers| §1.00 refundable borgan,
POIMGS, 1923 Bangutown, Louisville, Kertucky $0204

SMHOW OFF YOUR GUNE! Supersr forty: fowr page metruc-
s chesscibes Mcre 1o Duald your own cabingt. Dotads. dimen-
signg. Plgn English by mastercrafaman. 35, Pramiar, Box
TE2548, Fon Worh, TX T81X3

LARGE Selection of Plams Fyrriture Designa, Loom, Sgin-

OVER 75 PATTERNS! Enjey Making Profitabis Wooden
Gifta, Tops. Household Accassocies. PLUS "Shop Secrets”.
Oniy §5.00. Accenta |P-14], Box 262, Damers, MA D1923.

UNFINISHED mciure Trame moukding. Faciory chosoul.
S0Py DISCOWNL D00 BTRS. WIME: JApS, 1im-FF Sevenm rom,
Hopling, MM 55343

MAKE TOYE- Plans. Wiz Handwood Yheais, Parts, Dow-
oli- Catalng 5100 Chery Tree Toys Beimont Ohio
43718,

WOODEN Toys Are Befier. List Of Plans $1.00 US. Cur
rency Onfy. Woodtutchers Toys, Box 514, Lesie, Mich
AR5

WORLD'S LARGEST CATALDG? Thres pounds Tid
pagas. Evary Tool, Supply, Maching imaginable E5.00.
Fsfundable. Mciilbgan, PW-184, Jobnson Ciy, Mow Yok
13790

LOWING pecpla. Comvert Bwo bein becds b0 one luswious
Supar-gize plafiorn. Detalled plans. £2 00 Plans, Bo 2457,
Tuba Cay, Anzona BEOUS.

U-BURLD POWER TOOLS, saws. IaTes, Sanders, sngrav-

ing machine, enagy savers. oy much mom, E3.00.
P‘aﬂ:ﬂm Enieprises. P.O. Box 1390, Apopka, Flomis
32704-1300

BAYE on peta kor Lameereesnrs, Minibicos, Marta, Chawr-
aws, Small Engines. THOUSANDS OF PARTE. Send 5300
For Cataleg. Sav-On-Fars, P.O. Box 231, Somervia, Maks.
d14s

mmmmmuwmﬂm
'i"hhlrhndu. 1H0A T Siresl, Vancouver, Washinghon

UPHOLSTERING EUPPLIES 5100 for Prces Varwdy
Products, Bax SEEP, Lathrup Willage, Mich. 480780588

CASH in on your telend. Bubd and Sell Lneque Gifls Lising
“COUNTRY WASHBOARDS." inbrmalion 51.00 (Fadung-
abip] Juom's Worshench. PO, Box TB3. Eljoy, GA 30540

BACKACHET Build Urngue Chan PLANS §14.95. Lyouts
Unlimned, PO, Bt 5618, Lawrencealle, W1 08548

LIGNDWOOD & WOODERDX RESTOME ROTTED, DE-
TERIORATED WOOD to ruew e il holes, cracks; replsce
Mitey] wobd pecmansnty. Lieedum 5200 relundabis:
Abasron, 141 Ceater Dr., Dept PMW, Gllteents, L G018

HOW o create unusual toys kor un or money!! Bustraisd
whiras! Pettermes, sugpplias, whesis| Imlormation Freal Mosgan,
PO1B0E, 1122 Bardstoen, Louinville, Kentucky 40204

FREE BROCHURE Woooen Toy Suppiias. Bow 133, Ma.
Aftiaboro, KA. 0278

PLANS. BLUEPRINTS. PROJECTS

TOU Duild - Blusprnts mnd cuttang bt for &' =107 utity rak-
or $10095. P.0), Bow 657, Mundinglon, Litnh BA5SZE

1400 Catiilogs Lisled ane Descritued. Sources for Every-
thing Wraginabis $4.00. Maslerog, Bex BTS-F, Faifas, CA

lctroplais
trow. Tropc, Box §5-P4, Palm Bey, Plonda 32605

MANE HARNESS FROM RECYCLED BEATBELTS
Horee, Pory. Dog, Goat. Plans §5.00 5.4 5.E. Harmasa Plana,
Box &3, Mortmonenci. indigng 47962

PROJECTION TV . . . Converl your TV io propect T Feot

REUPHOLSTER - Star the first day, $ten by step Sustraied
bociet by 30 year profegmonal, B5 05, Factony Wiorcshop, 85
Dennis Lane, Chesciowada, New Yorx 14227

HOW TO READ BLUEPRINTS has Mutesn WPAAPA
tabtes inckxding wood spans, inars, phywood gracies. Chetaiked,
omprehensive Informaticn @ misst e DC e, bulders. Send
32 50 W ROE, Box 33 187, ADUGUETLE, MM, 5717,

“CLIMBING SANTA," Fhus d FulSize Climibing Toy Plans.
£3.00. Demipns. 43353 Worthington C1. Camon, M1 48188

PROFEBRIONAL Hardwood Drating Table, Detadod Blus
Preate §15.00. Helbacks, P.0O. Box S04, Pries! River, idaho
BIA56

BUILD An Inopensse Gale Dpenar Out of 8 Garage Door
Opavir. Drirwinga, hsbructions 38 SASE DA W, Box A58,
LeMarque, TX TT588

FOR THE HOME

FAYORITE WO0D TOYS, Paterns, Para, Whess, Cata-
log 51 Toyas And Jove, Box B2BM, Lyndan, Wash 8284

wmmnﬂmmwmmm

Houssrs, Fesders. Fliyang Duck, Phaesant, Ouldoos Plariers,
Catalog §100 Crafters, 11840 US. 27 Mok, Deww,
hischigmn ABE20.

FREE Time By Seving Won Mew Product Clgans Easy,
Fast Usa on Ewerything Guarsniesd Safe. 32 Q. Spray
$5.75 Pua §1.00 Shipping. JAM Enberprass, Box 102PM,
Westiand, ML 28185

Evansion, Bnos 60201

10658, Rochester, NY 14819

You CAM BUILD Fumiturs, Toys, Accessonas and Shop
Eguipment. Frve Frea Plans with [lusireted Calslog 700
Korm. Send §1.00 for Details. Mayco Sabes, Box 2531PM,
Masa, Anzona 5204

BATTERY CLOCK MOVEMENTS., Baiow wholsas

prices, Bes? Quality Catadog $1.00 (refundabie). ¥ snhes, Box
26, Thompson, Connetticu 08277

WALNUT Lumbiw cabmet grade. Squares, (Gunstock
bkanks, Yo, iowa-Mssour Walnut Co., Dept. M, Staton &,
Box B8, 51, Joseph, MO B4503

33 WOODEN TOY PATTERMS—Cars. Trucks. Traim, Ar-
planes, Esmmovers—Only  55.00-—Franks, 1202P1%
Second, Boonevills, MS 38820

DOMT FORGET TO RUN YOUR PRODUCTS N DUR
APRIL IBSUE. Whare 0nce again wa wil leaturs our lemous
HOME IDEAS GLIDE. Reach our Pl homeownsds wilh your
idoas, products, plans and progects. Send Tour ad with chack
of morry Grcer i, P Classified, 224 W, 3710 51, New York,
N 10018, [Fesmsenbes, your B must be i by February 3nd o
make the Apn 5508 ]

PLASTICS

CASTOLITE Laguid Plastics. Crystal chear, colors. For cagt-
ing. ambecdding, coafing, iberglassng: in industry, abormg-
nes, craft work Feprodocs youl dedignd wath oulf mokd
maleials Cataing $1.00. CASTOUTE, Dept. B4APM, Bow
301, Woodstock, ||, BO088.

DO IT YOURSELF

WOMEY SAWING home repar guds with instructions, pho-
5. @nd diagrams. Fush $4.68 INMOVATIONS, 100
Pattarson, P, PO, Box 28421, Rchmond, VA 23229

NEW!. . REPAIR ANY TV .. EAEY. Write, Ressarch, AT,
3. Bon G0E, Cobville, WA B 14

MAATIH Spece Age Birdhouse 18 Separate Ap
Complsts Plans $5.00. Fidler, RR4, Box 286, Maccent, I
61455

WOODWORKERS, Hobbyists, 1084 Catalog Containing
Chair Cane, Wooden Whaels, Lemp Parts. Tools, Finighing
Misttwighy, Hardwars, Plans, sic Send §1.00. Barap
Bpecatg, PW184, B35 Balows, Frandon, M 48835
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POTTERY KILM, INEXPENSIVE Propane Fired, Easy To
Builg, Loce' Materiaks. Plans 510.00. Box T497, Wintir Mg,
Fla 33833

HOW TO BUILD YOUR ALL-SOLAR HOME. Mo more util-
ity bills! Fres dolalis Appell, Box 324P8, Portal, A7 ASEL2.

TELFPWONE Instellation Suide Book, il ustreied nstroee.
bewes; Becdd 108, O'Leary, 30 Vists Drive, Shrowsbury, Mass
01545

BULD ¥our Owen Twa-Can Garbage-Can Doly From Plas-
bc Pipa. Plans £200. Joseph Lynch. 213 Clay Deve,
Pittsburgh. PA, 15235

WHIRLPOOL MEW HOT TUB Mo Moving Pams, Mon Elec-
tncal, Thres Hgh Yelooty Adusiabie Jets, Instafs to &
EXISTING BATHTUBS and pools. FANTASTIC GIFT. infor-
mation $2.00, PATENT Drawing Prane §15.00, Complete Kit
$75.00, MARRA, 175 Checry Lane, Rivorsdge, e Jemsay
07661

CARCK BULY BUNKBED plans, B5.00. 1xf Siaie, ALD. 3
Box 2458, Dover, DE 19901

BLNLD - Frrewood Cuttng Stand, Folds lor siormpe, reduces
bk sirain, simple and nexpenshae to construct, Holds logs
scutely up ¥y &7 dia. and up o 87 ong Send S300 W
"Plans”, Ban 152, Brodhead, WL 53520

SAVE MONEY Tune Your Aulomobiie Steq By Siep Guide
$E.05, Changae OH And Filter 52.05. Both $8.99. Nesthooast
Pudishing. 25401 Nomh Lakminnd, Suite 1080, Euclid, Dhic
44132

FLOATING Fosciential Dock? Plams with “how-io™ BOOK
3005 FREE Brochurs  ADBCO, Departrent  C-1d,
Savannah Geogia 314146772

FREE ELECTRICITY. . . Easy o rewirs car sRemaios for
110 volls a'c. Uise with wind, hydm, pasoling snging. Froee
rifgrmation . . Walsreheel, Bon T35, Norttedlle, Michigan
&B18T

BAVE Money - Bulld your own 'Woodstoves Solar 'Wister
Heating Pamels. Six Diflersnt Plans — Send $10.00 To: TH3,
P 0. Bow 832 Cecar Rapits, kowas 52408

CONSOLIDATED Catalogs. Over 2000 Catalogs Listed,
Mary Fros. 54 %00 PO Box B54B, Jackson, M5 G206

PLENIGLAES Bending Eguipment Heat Rods. Hilltwmg,
PO, Boa 1492, Danvers, Mass 01823

CERAMIC TILE your kitchen and bhattsmom. Sectet of pror
& mothod prevends odors Snd mildew. Sataiaction G-
e [usiraied manual S4 50 Wallos, PO Bax 2914, New
Towh, MasSathibes 02258

REPRODUCTION MOLDS

WOLDMAKING For Modeier Craftsman, Hobtees! How-To
Bookiet Send 55,50 To: Placer Publcations. PO Box 7252-4,
Ciriandi, Fla. 126854

WATERBED kity. plans. sccessones. Savw! FREE catalog.
Future Trends, P.0. Bas 1381, Muskoges, DK T4402

FIBERGLASE Make And Use Moids Manual $7.95. DB
Erterprises. Box 258, Kingawilie, MD. 23087

PYC FURMITURE GRADE Pipe Filings Sings Cushions.
Pans Make Cuality PYC Fumiure. Wendellyn, 15082
Mamdaciure, Hutingion Besch, Ca B2640. T14-888-5138.

LEARN TOY SOLDIER CASTING. Fun-Easy-Prohisble,
Bystrated Boox Prus Mold Catalog 52,00 Dunsen’s, Calverl,
Toxas FTEAT



ARTS, CRAFTS, SUPPLIES

LEATHERCRAFT suppiies. Guiug $1.00 (retundabie)
m1mmm ™

“GETTING Staried in Staned Glass™ §1.00. Whilamaors,
Box 20657, Hanower, Micks. 32335,

ETAINED OLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM 33.00. CORAM-BHOLES INDUSTRIES, 508 E
SECOND, BOSTOM, M& 2127,

wmmmmcmmmw
ndabie). Sunshine Claseworio, 7BS Millareport, Dapl. CT
Asihpest, WY 14228

MAKE METAL SCULPTURES wsing NUTS, BOLTS, Ex
58 Wgsiritions. B6.50. Ralpn Meined, 302  Slavens,
Botendar, lowa 52722

CREATE ELEGANT FILIGAEE on picluce frvmed, moki-
designs. $3 08 inetand Anbquity, 327 Morth Jackson, Jopin,
Miiaaniun G4801

LEATHERCRAFT Cataog. Toots, Leather, Dyes, Dress-
ings. Saddie Stamps. Buckiss much mone. Send $200 {re-
Tundikile with crdar) toc MacPrarson Bros, PO, Box 89442,
Gan Francisee, Cadl. 84109

CHAIR Roweawing Kil Fiber Rush Easy Insirecpons.
Dwtails §1.00 SASE. Rustic, P.0. Box 1TEP, Jamestown, NC
eTiag

HEW PLASTERCRAFT CATALOG MM Mokts - Ko -
Ingtriactions . . . . 300 (refunclaiie.] DK, 818 - (MP} New
Lanox FAosd, Joliel, Minos B0433

PRECUT BTAIMED GLASS Usabil. Decoratve. How To
Kits Catalog §1.00. Rensa’s Crealive Siained Gilass, 1216
Glen Atbor, Loa Angeles, CA. SO0

EVERYTHING - You - Need, Staned Glass Catalog §1.00.
Craftyrnan, Hobbyis! Saylescrafs, 171 Mam, Nyack, NY
10860

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING
BIGN Painting — Easy mathod. Frea catalogue . Kaufmann
Corngarry, Camiriosn, Missour 85023
CARTOON for Fun and Money!!! Free bopkst!|! Canoons,
Brom 406144, Diptrgit, Michigen LE240

SIGN PAINTING BOOKE— Compiate Line. Crédtvd Ara,
3040 Wosl Fing, B Lowis, MO. B3 108

M LESSON cwinoning cmrbe Camoonst’s Magazime.
bofh $4.00. Hartman, Box 30667, Lncoln, Nebreska
BRSOF-0XET

MODERN Cartooning taught By mall, Write for fres bro-
chums. Cartoonecama, Box 263-34, Braniord, Conn. 06405

LIONEL ELECTRIC TRAINS Buy, Sell, Repair Send $3.00
for Haw Lionet Catalog and DISCOUMT prics list! WE BUY:
Lsanel, American Flyer, Maridin, hras trains, Matchbes, Dinky
and other toys. WWe stock mb makes, Afied Model Trains,
10638 W, Pico Biwd, Los Angeles, G 90064, ' Since 1046

MILITARY Madals Catslogun 306 Yearly Sulwciiption
.50, Vernon, Box J8TPM, Balgwin, NY 11510,

TOY SOLDIER MOLDS. Maks mililary, chess, medieval ig-
wes. Profitable - km! Frea imlormation. Castings, PO Boa
J4A2-PM, Longwnod, FL 32TED.

SHIF MODELSE 1:1350 SCALE; CONTINENTAL MODEL
RARLROADS: CATALOGE: Sena 52.00. Proston Hobby
Modslie, PO, Box 2200, 8600 Bamberg, West Garmany

DECALS, EMBLEMS, PATCHES

EMBLEMS, Embrowdered-Your Desagn, Low Minimum,
Frew Catalog with Prices. Southern Emblem. Box 6P, Toast,
MG 27048

CUSTOM Embrodecsd Emnblems—FREE  Catniogue’
Checlas, Hush Sesich. Stardor, 81 Jane 5t New York, NY
10014, 212-988-0009

SBAVE Bug. Buy Paiches. Cecals, Ping & Caps Fecwvy
Demct Fres Catalog. Froe Pricisg. Eastern Embéem Co.. ot
B28.PM, Lnion City, M. O70ET

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE List to Bericus Codectors. 30,000 Indlan Adilacts,
Pols, Spoars, Axes. Siate, Beadwork. Caddo Trading, Box
868, Mutrasshors, AR 71956

101 Large Picloriale S0c when requesiing
moprovais Benal, PO, Boy 210244, Dalles, TH 75211,

LOOK! 382 World Stamgs §1.00. Worktwede Aporowais.
Klondma, Hemsturg, I D246

100 Diftererd LLS. 25¢, Approvals. Bradiey, Box 425P,
Michottean, WA 23113

100 Ditterant. Forsign Botsh Colonies 10g Pius Bargan
Approvass. Caty Stamp Co., Box 216, Siadion =W, Toromo,
Canada MEki 472

"WHOLESALE™ L 5 — Fomign Pricelist and catalng Fresel
Everything Guarantsed. Schnelar, Bos 1240, Grand Rapsds,
Mtigan 49501

CANADA Ton Late Commernsatives 10z Cansdan
Approvals. Harley Bogrdman, Litthe Vadey, New Yook 14755

200 Diflerant Aomania, Pus Beginner's Approvals, $1.80.
Fles, Box 155P, Balemore, Ohio 43105

LOODK! 100 WORLOWIDE Stamps 252 Approwais. Gadbar
Bax 15136, Huntington Basch, G 92647

100 Dutfaront World 25¢. Approwals. Serange, 308 Ambust,
Chattanooga. Tenn. 37411

FREE Wordwide Packel Penny approvals. Froshlich,
Ovawer BE8A, Moron Grove. IL B0O0S3

AFFOADABLE U5, Year Sats. Coftage Stamps, Box 18,
Pelham, MY, 10803

FANTAETIC, Fow 4g Plaln Biocks Gl'lf;' $1.00 Free WS
‘Wholssale Pricslisis. Stermgs A Plenty, Box 16862, Clayton,
W EXD5

FREE Bargain L5, Caruds 36 Pg. List: Mao Forsipn New
lssams Bulleting. Brooxs, Box 62, Brookiym, NY 11229

ARROWHEADS 57.50 Doz, Flinfsork, Sionemocs, Rugs.
Baskats, Polbery, List 4y, Secrist Antigues, Doerfuid, MO
G741

OPEN AM ANTIGUE SHOF. 245 Page Start-Lp Manual
Tilks Whare 10 Buy Angques ard Gifware at True Wholesmia
Prices. Explans. Auctons., Apprinsass; Eslate Sales: Anfigue
Showen; Book Scouting. Jewsiny Business, Prodessonal Furm:
ture FaSnishing; Cverseas Buying and Shipping. Mad-Ode
Seifing & More. ciudes 45 Chats. Forms and Pholos, Sam
50,85 Today o your Poatpasd Capy 10 Windmill Publiahing
Campary, 2147 Wirdmmillview Road. Dept, PM,_ E1 Cagon, CA
L]

STAMP COLLECTING

FREE Formign Sty Price Ligts with Bargain Aporovals
CHK Stamps, 17902 Markles Ovive, Jamul, TA 82035

BRITESH EMPIRE 104 Ditforent Inchaies Minl Pictonial Cok-
omas 10€ with Approvals, Kamoo, Box 3380, Flughing, HUY.
1AET

THE newskefiar (hat nalps Stamp Colectors make money
52 00 only. Walmsley's, P.0. Box B3, Anacortes. Wash;
Do

200 Diftoror Gefeine LS. Stamps $1.000 Approves
Cusick, 238, Tafiahassss, AL 36078
50 PICTORLALE 2%¢ when requasing Satinfac-

approvils.
tit Guarariesd. Stewart Kenl, Box ZI080 Belingham,
Washingion SE227

SPLENDID COLLECTORS PACK & FREE CHANCE TO
WiM $100,000. Foreign Airmail 525 to; Colin Giten, 83
Wellington Road, YWelbnglon 3 Mew Zeatand. Lincondional
Guaranies.

FIRST Day Covers Fomm Gereat Collectiond. Wrils: Arcsalt,
Florham Pask, b 07532

US. & Commamorative Puis Blocks 5100 Apgrovan.

MODELS, MODELS SUFPLIES

FIFING CIYIL WAR Modal CANMOMN Plans: Cataiog frea.
Grepn—Ph-184, Box 882, Bhabmar, Fla, 33578

RADID CONTROL- Airplanes, Boats, Helicoplers. Sup-
plhes Big Ciscount Catsiog $5.00 (Aetundabie), Modolors
Supply, Box 7185, Monigomerny, AL 36107,

TURM YOUR TRAIN SET INTO A MODEL RALARQAD.
Mew 720 page CatsiogFaferance banual shows what's nee
I tha marveious. workd of HO irsing. The Work! O HO Soale -
1584 putd ower 20,000 model milngad prochucts ad your inges
Eps. 118 dramatc fill color pholos of reARSEC Sioramas and
models. Serd 511.05 i Waithars, Dept. PM,. 5601 West
Florsl  Avencs,  Miwaukes, W1 5XN8 Sabvefaction
gunranisnd or your money refurdsd

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

1001 THINGS YOU CAM GET FREE! Oamewadd, PO
Box B892, Sharon, PA 16148,

50 YEARS D! Wpen diferedt United Sisies, owar Wy
yaars od—25¢ with spproweld Jacen, Bos C11-P, MNew
Rochilhe, New Yok 10804

2.000,008 Stamgs - 150 Countrias. - 2¢ sach. Balsen, Box
4149, Dearboem, 48126

FREE Surprise Coflction wit approvale. Gowld, Bas 21130,
Pytajuma, TA B4951

GREAT Gafi free with 151 jurchase—iing United Stales
approvais and wan! k! senace. Send 15¢ for handling. The
Swmp Bovequa. PO, Box 456 Madeeon, M) 07940

BREATHTAKING Beautiful. 50 Differsnt mint Monace pec-

U.E. Swenp colector regand LOWELL P. DOMALD Com:
pary as THE solrce lor belber issues price fo year 1540,
BELOW WHOLESALE PRICES! Send 20¢ posiags lof coen-
pets price lisl, Box 728, Rutland, Wedmodnd D5701

FIFTY FREE Starmps With Approwals. JAD Stamps, Box
T4T, Metouma Basch, FL. 32851

IBAAEL 15 Differsr: 10¢ Approwals, Sam Charen, Box
6688, Dwiray Beach, Flonda T3444

FFIEE1HGDIIF-|¥S¢I Pncpust Approwals. Alpaiigh, Box
225, Highbriage, NJ 08829
ABSOLUTELY FREE — 50 diflemern British Colonies

PEMNY - Bafistacton Cuarantesd, Schostel,
T-Z30 Width. Sir., Norh Vancouves, B.C. YTM TP

SCOUNTS %0 — Country Approvety, Geing, T16P
Sputh Sixtesatn, Matioon, IL 61938

WALT DISWEY Characte: s colmbrate CHRISTMAE - 15483,
Greoada's  lwiest—Frenl  dAppeovals.  Wilkiam  Deams,
Ravmrawoad, Wast Wirginis 26164

svigls commamoralees only $1.50 weth munt complpte st
approvals, Pagoda, Bou 132P, Gidrey, Ohio 453635
UNITED HATIOME 3 Complte Mint Sets 25¢, ADprovals.
Cormefla, POB 1509-M, Laka Placid, Fonda, 35852
B0 DIFFERENT Oif LIS, tewean 1861 and 1835 - §1 .00,
Ed Roush, 43 Shepard, Mantfald, Orteo 44907

OLD LS Stamps on Appoval. Cheslar, Bon 15E550.
Philadeighia, PA 18111

CATALDG, Greal Yeenage produces, gits. §1.00. P.O. Bax
BTEEA, Zan Diego, CA 92138

MAGIC TRICKS, JOKES,
VENTRILOQUISM

WORLD YWige Stamps mouted in books on spproval B¢
ardd p TRAUST STAMP COMPANY, PO Bon 100-P,
Jamaxca, WY 11425

BARGAIN 100 Workd-wide Stamps 252, Quality Approvais,
A Parar, Box 143 West Brookheld, b 01585

LEARM VENTRILOOUISM! Guarantesd Instruction, Sug-
ples, DUMMIES. Information Freel kaber, Box 420-PM,
Liieton, Colorade BOTED.

FREE! Worlds Laading Mowelty Celatog, 18600 Jokes,
Trcks. Science, Sports. Hobbies, Jonmson-Smith, C-6012, b
Clarnarm, W 48043

FREE 100 Canada with requsst of World Wide Approvas,
Brners, PO, Box 5807, San Uateo, Cald, Sd402

FREE - L. 5. Disconmt Cataiogus, Shalon, Box 5478, Morth
Mimmi, Fia. 32151

35 DIFFERENT O UL Revenus Stamps 51.00,
Winchester Siamps. Box 3502 Manrshead, Chio 44507

PROFESSIONAL Magc! Huge catalog. avar 1,000 tricks.
angl Pooks. 52.50. Hank Loa's Magic Faciory, Dept PM1, 24
Lincaln Straed, Boston, Massacnogatts 02111

HOBBIES & COLLECTIONS

NAT wiv gouvenirs. FREE dlustraied catalog. Defla, Box
FVEMPSE, Honobdu, Hawad 96820

FREE U5 Wit Sof Approwais Hikdebrand, Boe 4857,
Eanta Clara, Calipmig 35084

50 U5 stamps for 25¢ to introdoos cur appooals. Globus,
Box T2TH, Nersicn, lowd BO208.

COINS, TOKENS, CURRENCY

THREE Uncirculated Cents, 19705, 18735, 18745 and
Ceislogue 20 Mac's Cickson, Bon 187, San Ramon
Caitomia B4683

“HAYE MOMEY" Proce Lt of LS. Cansdan Cons,
Tomens, Sand 31 Mow: Wills Cains, Baw 1231 P, Guelph,
Ortaric, Cansda N1H 8BNS

GEVEM Drifermnt Ming Error Coans. $2.00. Coin Lists Free.
Sayers, 1000 Unaka, Johnson City, Tennasses 37807

BINOCULARS. TELESCOPES,
MICROSCOPES, MAGMNIFIERS

SPACE-AGE TELESCOPE PLAN. Irs 5 3% in, refractor
type, Portable, weighs 50 s, Rilly assemibled with tipod.
Make A yoursed Photocopy of the aricles am evailable Send
for Pram X883 « §7.50 100 Populer Mechanics, Box 1014,
Aadia City Station, ew York, NY 10101

PLAYE, SONGS, MANLUSCRIPTS

CAMADA. S0 arffersnt #4¢, Approvals, Crosoiy, Box 1-C,
Samin, Ortang, Canada NTT THE

"IMVERTED ERROR" -+ 100 DMerent Uinted Staies. S0e

with spprovals. Loy, PO Box 7088, Siwer Spong. MD
20507

POEMS, Soogs Wamad Fres FscondngPutiishing.
Broadway Music Produclions, Box T438PMW, Garesola, FL
A5TE
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COMPOSE SOMGS » teslve sasy siags. Fres inlonmaton,
“Songwriier™ M1, Box 953, Torrance, Ca DOS08.

PLANOS, PLAYERS, PUMP ORGAMNSE. Rebuld and repar,
Catalog of “Heow-To" boois, 5200 (rehundaibie). Vesial Press,
Yaeatal 17, Naw York 13850,

ACCORDION Top Brands, Condoves, Buy Dinect. Tramne
dous [Discounts Tradea accepisd Fres brochure PM,
Accordion-0-Rama. 16 Waal 19th Sirsel. New Yo NY
100

FREE Catmiogl Mas and Compistod. Hapsechonss, Hame
mared and Appalachisn duitimers, guitars, banjos, mando-
ing. Hugrhas. Dulcime s, 4183 Vet Collas, PMW, Deives, Coio.
BO204.

UNIVERSITY DEGREES BY MAILT Accredied Bechsiors,
Masters, Pn0a._ Fres revasling details. Counseling, Bax
TP, Tuatin, Callomnia 92680,

, Howmsopuathry,
othars. mmwmqmumm
Fiagistrar, Sussns Collage of Tedhroiogy, Highiteid, Diasmshall,
Sussex, England,

COMPLETE GUIDE - Carser Planining, Fesgucne Prapars-
tion, Dewsloping Comact Lista |efiar Willng, Imerviewing
Gaglis. Written by Prolsasional Recruter. Send $5.00 bac
Carenr Developmant, 788 M Aspsn Way, Layton, Utah
B0

BIG BUCKS OVERSEAS: plus Australial MNow! 213-528-
4355 ndormabon  Jobwordd, Bex E81E. Cypesss, Ca
B0E30.

Sussax, England AH17 TEX.

LOCKEMITHING: Free Dok ogsmilting insiuie, Depl
JN0-014, Litthe Falls. M Q7424

FUPER-BAVINGS Guitar Sirings, Acceastres, EMects
Pedals, Mcrophones, sic. Free Cataleg Super-Save Musc,
Box Da4d, Morgarron, N.C. 28655

AUTOSUGOESTION.  Sleemp-learring  headquadsrs!
Tapea, meconts, books, Giganic catslog frea Fesssrch
Apsocigtion, Bos 24FM, Otymps, 'Washengion 88501,

CATALCG tor maxers, repairsrs of singed inotnumsots.
Imported ionawood. lools, (arts, ACCESSONES, ENGS, CASES.
Fewg Eyropean inginemenis and bows  Calmiog §100,
aichuded 10 dsdoun] cefificale.  Intemationdl  Wiclin
Campanry, Lid., Depl. FZ, $028 W. Babvadam Auva., Baflimons,
Wi 21215

AMAZE Frondsi Play Usulels Solos By Earl Books,

Cassertios By Hosday, 9412110 Wipas, Waipahy, Hewmd
DE7OT.

WVIDILIM, Gastar, Baro, Mandoin Makng Materinis. Acces-
‘sores, Books, Piano Tuning Kits, Cafalog §1.00. imernabonal
Luthiers Supply, Bo 15444, Tulsa, OK T4158

ELECTRIFY Plawer Planos, Purmp Ovgans Cuacldy, Ingx-
pansvely with Loe Silend Suction Uinits. Wiite: Lee Musi, P.O.
Box 308F, Culver, Cregon 97734

SELF IMPROVEMENT

COUNSELING Carser! Home sbudy. Church. Bou
TEAZEPME, Los Angelas. CA S0O7E,

FREE 120 paga Career Opporinities Cunde - shaws how o
rain &l home Tor lop payng joos. Granton Insbhde, 2634
Adelaide Btrest Weasl, Toronto, Canacda MSH 1Y3,

BOOKKEEPING Or Accountis)! Ensy Home-Shudy Plan
Prepanes You Cuickly Ta Do Your Cwn Books - . . Or Ofthars.
Approved For Vislerans. Free “Accounting Carssr Kit © Write:
22840,

TYPEWRITER Rapar & Mmomes. Momymaking
Typawnier inst., 1474 Crooks, Patarson, N.J 07503

HO'W rd 1o gat RIPPED OFF by magazine ads. Save mon
ey - detalls send 5750, Postal Security, 13754 Jell Daras
Hwy., Woddbngos, Va. 22191

MAGIC Chamm: Makes Your Dreams Come True. Comes
‘With Instructions. Fush §5.41 To: Mag Charm, P.O. Box
ZUIPM, Mew York, WY 10085

BE AN Electrician. Learn at Homa in Spare Tirme. Gl Free
Facts, }C5 Electncan School, Depl, PRGES, Scranion,

Ppnnsytvanda 18515

"Howe 30 Denmicps & Winning Fensonality.” Fres ierature. EH,
hecOowell, Lierary Dept., 323 Frankin Biog 5. Sulle B04,
Chcago, L G0E0E

WANT TO STOP SMONIMG? Send for Information,
Linfirnited Potertial, 5729 M. Bord, Fresng, CA. 83710

TRIPLE YOUR INTELLIGEMCE! Fres Lessonl EDEMP,
Box 1462, Glendora, CA, $1740

LEARN Gardening and Landscaping & howne. Free Dooi-
‘ot Ldetime Caresr Sohools, Dept. AV00, 2251 Bairy AWerie,
Lus Angles, Caldornin S0084

URIVEREITY DEGREES By Maf Actredited Bacheirs,
Masters, PHO'E. Free Facts Revealsd Carsars-Pid-, Boo
ATOEES, Tulsa, OK 74147

PREFARE PROFESSIOMNAL RESUME! Marual $5 35
Foryal Asssciates. 154 abop, North Bangor, NY 12966

LOCKSMITHING, Universal Schooi of Master, Cammeapon-
dence and Shop Traming, Bow 214652 Secremento, CA
BEa

FREE CATALOG—LEARM AUCTIONEERING! Mashvile
fuction Schoal, 233 E. Galnes 5t, Box 1680, Depantmert 2,
Lawronceiury, TH 3464

DETECTIVE TRAMING COURSE. Amencan Detecine
Inaziute, Bax 418-P, Fairheld, Al 35084

WELDING TRANING. Basic snd Adwanced lar Megs Pro-
coszas — DMAYY, GMAW, FCAW, GTAW, OAW, Pipa al pro-
essms A non-proit schocl, Approved lor eligbls velarans.
Accradited member NATTE. Apgrowes) Dhio 70-12-0064 HT.
Wiile o school bullstin and course scheduls. HOBART
SCHOOL OF WELDING TECHROLOGY, Box B4, Troy, OH
4537

UNIVERSITY Dagress| Econonical home study lor Bache-
hors, blaster's, Doclorabs Preslpous faculty counsels for
incapandeTt Shudy and e axpenence credits. Fres prool —
Fichard Crews, M.D. (Harvard]. Prosiden, Columia Pecilc
Usiversity, 1415 Thid Stresl, Sufe FB01, San Ralasl, CA
S48, Toll Free: 800VZ27-15%7. Exl 480, Casorrda
BOOTTE-3545, Bl 480

UMIVERSITY DEGREES BY SPECIAL EVALUATION of

HEW and EXPANDING INDUSTRY in Goorgia, Florida,
Alsbama g Mississipg. List $4.00. Expangcns n Amenca,
JA0EPM Eastwind 5t Indianapalis, inciana 46227

MO8 HUNTING? How lo prepane resumes, imenviaw, han-
din testing. Send $3,00 for book. Grandview Pross, 1141
Grandwiaw Circle, Pottstown, PA. 15464

UPDATED Ausiralan Opporurities report. £2.00. C5 27,
Box 97, Danver, Colorado. BO215

WORK Overssas 320,000 - $80,000 opporundies] For
Inftormation Call 31 7-838-1712 Ext 24

GULF COAST JOBS: Thousands of fim availably HOW,
For FHEE report send 8.4 SE lo: DYNCO ENTERFPRESES.,
F.0. Box 148, Rogarsville, Tenn. JTHST

CAEATE YOUR JOB o sam & huil year's income in &
morihe.  Fres  deteds: Seasonal Securty, Box 1344,

IMMEMATE Mol Wanbed? Wimiichy o S, labor WO mmt-
ulbvd, coast i Comsl ANd ovedsaas PEOA-2 Boa 21-803E,
Sacramanto, CA 96831

HELP WANTED

AUSTRALIA WANTS vnurmlauh-.-l Transportataon!
MNawas? Handbook AUSTRALIAN
lnmmuu.. Box mur#.. Wm [

OVERSEAS Employrment . . $20,000 - 560,000+, Fres
Raport! Employrmenl, Box 1nmu. Indignapoig, Indiane
SEX B,

AM OHMD Oil Co. offers Pserty OFf Money plus cash
poruses, fringe benaelits fo matere Indivdunl in yowr area.
Fagardiess of axpeience, wite- T.C. Rasd, Pres., Aevican
Lubricams Co.. Ban 426, Dayton, Ohio 45801

FOR INVENTORS

LEARMN How 1o offer your swention for sale or lcenss. Fres
Bocsdet outiings procechines, royalty rates, redguirsmss.
Kessher Sales Corporatian, C-5-F1, Fremord, Ohio 3420,

TERREMCE iartn, Patent Aftorney, Free Inlormation! Box
530, Foxbarn, Mass G035

PATENT IT ECONOMICALLY] Froe Detads. M. Rane,
2008 Fongulsc, Richmaond, VA 23229

WOMPROFTT Foundanon haips wiveniors. Wicest range ol
peryices. Fres lonma, Free evaisation, Ailleted

EXSTING Jot , Efecabion, Achigvamenl Fast ml ewiiors. Povniplion, SR, ki, Loy oot 10
rgupansesyg. Col (814-863-1791L Or Wria: Box 13151-T1.
Columbua. OH 43213 PROTECT YOUR INVENTION. Registared Pater Afor
ngy, FREE Prelminary Poview OF Your Description. Box
EMPLOYMENT INFORMATION 392PM. Milwood. MY 10546

FLORIDA EMPLOYMENT NENSLETTER, Complat Sun:
shing State Covivags Weekly Frew Details: FEN, Bax
BAEPM, JSupier, FL 33468

Elscironig ogan
servicing Learmsd masily af home, Fros bookdet. Miles Biryant
Behaol, PO Box M5, Sacramants, CA WSEX0

“ITWTLHPEEMIW l'hmﬂl.d‘rml’lﬂ—
thetry, Mainhssancs, Entabished 1857,
AMERICAN JET m DIDI:I'frI'lIﬂ PMW-3, Darby.
Mondana 58820 (&06) 3452100

REISCH WORLD WIDE COLLEGE OF AUCTIOMEER-
i, INC, Worid s Larpest-38 ¥ears. Term soon. Frea Catalog.
Approved ior VA, Mogern Auction Library "FREE" saih anroll-
et 515-423-5242 - Col Gongion E. Tayior, P O Box 548,
Dept. 18, Mason City, U 60401

LEARN Asigop of iwilhs. Rocois, 1aprs, equipman Free
caiplog! Drawes PM-400, Ruioso, Mew Mexico 88345

DETECTIVE Profossion, Easy homa Hudy, kea lie-tack o
lapel pin, cerbhicate, luture. Professional invesligators Trainng
School, Depl. CP, P.O. Box 41258, Los Angeles. CA 0041

LEARN Sewing Machine repainng. A proliiabée Trede Easy
0 jeam. Free details. Sewing Center, 18T FR, Rochelie, GA&
org.

HIGH School 8 home, no classes. Diploma swandad Inkor-
mation Fraes, Phons Free Anytems 1.800-208-5600, or write!
Amacican School, Dept 30145, 850 £ 58t St, Chicaga, IL
B063T.

FIANC TUNING PAYS - Flan luung -
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JOBSIT COLORADD, WYORING, UTAN, IDAMD, MON-
TAMA, Wiy Nowsiatr wih 700+ CURRENT Joosii® Al
Cirupatons. Froe Dotails! Mountaimesst, $25.PM Canyon,
Lowgiin, UT B4321

GOVERMMENT JOBS - Thousands of vacancies must be
lilpd immefiglply. FITEMO0 W BN TIZD0. Cak
1-T18-B42-5000. Ext 33048,

JOBS Oversoas - Big money fast. 530,000 o 550,000 plus
por yoar, Call 1-215-453-3000, Ex, 24560

JOBS OVERSEAS . | (inowrding Aaska). Free Dolmis
Global Emgloyrmem, Box B183PM, San Dwego, Califormss
238

AUSTRALLA Meeds Tou! Joba! Employsr Lisbng! 52.00
Wayne's Enlarpnss, Bou 470370, Seattie, WA 98046

OVERSEAS POSITIONS, Hundrads of top paying postions
avallable. Tax bae incomes, Atfncive benoits. Oppariurdes
for 3 occupations, swiled Wades, professionals. manage:
mant, ipchnicians olic. Froe deipls. Cherpess Employmwent
Services, Depl, PM, P.O. Box 480, Town of Mounl Royal,
Cuebec, Caradg HIP 3CT.

ROCHY MOUNTAIN EMPLDYMENT MEWELETTERH
Colgranio, ldaing, Montana, Wyamng! Exthesss compuberized
cperenga - ALL occupations - | waskly selachon
FREE WFORMATIONI mdarmountain-L, 31 15N Hancock,
Cotorado Springs, Colorado BOX0T.

PATEMT AMD DEVELOP Your invenlion Regeisred
Faterd Agard ard Licensed Proteasional Enginesr. Send for

Building,
BO12A0, New Yok, MY, 10007, (212) 2675252

PROTECT Wour Invendion. Fegisiecsd Pabert AMomey.
Many ¥ab Expanance, all Frkds. ndividual Inveniors Prob-
lema Gwven Specal Considerabon. ey Reasonabis
Chiargss, Write for Frae Information, Paul H Galagher, 2530
Crawiod Ave, Evanaion. inoe &30

REGISTERED PATENT ATTORNEY Washingion DG,
Suburb. Dunakd A, Kettestings, 414 Hungedond Deve,
syl

STOP Foo 310 The GOVERMMENT W& Prolect Your
Irvention Uil Patented, informabon $1.50. E Fyan, 29
Amversite Ave., Massapegqua. NY 11758

HOW TO PREPARE PATENT APPLICATIONS. Soff
Study Coursa Book Lsing Actupl mwefions. 280 pages
52995, Pateni Educational Publicaiona, Box 857, Troy, OH
45372

INVENTORS! IDEAS HAYE WALUE! Ever think of an oaa,
forped &t Bnd sea W laber on e market? Many peope dont
Sorgel, Bl Quickly and are rewarcesd by Amencen industry.
‘Wimbe down your kKhea! W ofer nse discioBUNe regErERon and
mibal consultahon regarding your kiea’'s polenial vales Call
or wiide wihout delay for your free informaton package.
AMERICAN INVENTORS CORPORATION, B2 Broad Stresl.
Dexpl. PR, Winsifisld, MA T108E. (417) S68-27TEL A Fea Based
Markating Company, Oflices Coast! o Coasl

(Contimssd an naxt page)




FOR INVENTORS
fram

REQMSTERED Fatent Aoy, Frod ndakiliticn. Wilkam H.
Edberg, 121 Pisaasnd HE Drive, Chellanham, PA 19012

WVENTORS: Fres information on offeing your inwention
for sale. Kewsler Sabi Corporation, C-5-1W. Fremoat, ORis
43420

EARN ROYALTIER. MUPRODUX INTERMATMIIMAL,
1ITT K. MW 141, WARHINGTON, DE 20005

WANTED: [meartions, ikdeas. Information $1.00. Carlayme,
Route One, Bom 3740, Rmpid CHy. South Dot
STIO2-3740,

IDEAR, INVENTIONS, NEW PRODUCTS WANTED
FOR Prassntalion io Industry mnd Exhebition a1 Matonsl Tech-
Exhitition. Cal frea 1-800-528-8050. Adzona, 1-B00-
A52-D458. KET1.
sl

o1 SMITHAELD
FTTSBURGH, PA 15222

REAL ESTATE & FARMS

MEW! FREE! SPRING "84 CATALOG! Over SO0 proper-
Then, 2000 pictirsal Valuss in every fype of redl esiae. many
cwma financed! From GO0 offices In 43 states. Got your FREE
copy MOW1 GSTROUT REALTY, Plara Towors, Dept. 5800,
Seringfield, MO S580d, Call 1ol ree: 1-800-841-4264.

FRAEE CATALOG! Top real sstate vaiues coas! fo Gomst!
Plgiis spoctly fype ropity and location desred. UNITED
FARM AGEMCY, 612-FW ‘West 4Tih, Kamsas Oity, W0
64112

CAMADIAN County Propertes. Our B8th year. Terms
availabie, Catalogue sirmaded 5100 Dignam Comorston,
Buite 4548, &5 Bioor East, Toromin, Ontario Maw 185,

GOVERMMENT LANDS lrom EXNacrs! Homasiles, fanm-
l'u vﬂmhg.mrtl "Land Buyers Gusde™ plus

w—ﬁ Lapds, Box 1007TAM,
w-rmnc

CAMADIAN Propecty and Laks Frontage from 347 par acre,
Exchange Privilege. imvesimant! Catalogue §1.00, Cansdan
Esiate Land, Dept, 32C, 2411 Yooge Street, Sulte 303,
Tarontn, Cansds M4F 271

EXPORT-IMPORT

+2500 “Fast-Sellers.” Frew Brochores! Aliprooce. Box
1300 B, Clovetand. Onio 4101

PLALTIC BAGS

Wmmm SER.
MAILING LI

OPPORTUNITY Geslers  Mamas—Fresh Guaramesd,
Fisa Brochurs. Yensais-Pid, Box 336, Rewera, AT BEMT

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE lor prining. f.'dﬂﬂg 1 00deduciinie 151 Orer.
Chusker City Type, LD 3, Bou 134, Honeybrook, PA 19348

MANUFACTURE Rubber Stamps. Feguisr snd Pre-inked.
Caalmiog 1-B00-851-4845. Jackzon, Brownwydlle Fd., 5110, Mt
Wamon, IL 62664

TYPE Forts. Hand Prinsing Presssd, Supplea 120 Pages
#1.00 Deductils bran ordei, Acme Typa, 1720 M. Marshieid,
Chicage, 60622

COMPLETE Rubber Stamp Ouliils, Supplies. Same day
shipmanl. Sign Engraving Machines, ‘Wholesale Clmlog
51.00 Deductibée. Star Stamp. 1720 N, Marshiaid, Checago,
B0EEE

BARCO Typa Founders. Type and Rubber Stamps cata-
logue. Mal §1.00 mfundatie on first ordec. 237 5 Evengroon,
Bansamvalin, H3108

PRINTING SUPPLIES

PROFITABLE OCCUPATIONS

AEPAIR Lewnmowers, thousands ol parts and lools.
Winodasale sl 35¢. Elwanger's, PO Box V. Porl Jervis, NY
12

FREE Catalogs. Repar B condfioning Felngarafion.
Toois, supphes, full nsiructons. Dooln. 2076 Canton, Celes,
Texas 75

FT. SMITH Auction School, FL Smrh, Ark. 72004, Rescdent
& Home study, Yeteran Approved
PLASTERCRAFT | . Profabie Homa Busness 3000

bcids Availaiie. Detads. Lymmatte, 62510 Meripark, Meoicr,
Oihio 44080

DEMAND HWIH WAGES! Lsam Shils, Construchon
Trades made Simple. Start fmmediately, Send 58,00, Todd
Const, Bow 1475-PM, Gushing. 0K, 74023

BUILD AMD SELL Barbecus Gl trom 55 Gallos Dnems,
Piars §3.00. Procison achimng. P.O. Bor 1037, Lumbarion,
N.C. PA3%S

"HOW TO ETART AND DPERATE YOUR OWN PROFIT-
ABLE BUSIMNESS AT HOME" Guaranieed, Froe Details
Derwity Puinlications, Bon 1313, Waberioo, lowa 50704

ALTERMATOR Slane: Rabuilding Made Easy Siaa Wit
oul Cgital. ADM, Box 33, Buflalo, MY, 14207

TECHNICAL WRITERS make big moneyl Free details.
TokPuts, Box 2458-P, Droville, CA 05065

QUICK Copy Prinfing. Low Prices. Wile: Natonwide, 814
Mowth Main, Bloomingion, Soos 61701

GUMMED LABELS

1000 Address Labweis $3.00. Frea Literature. Acma. Box
H0EGA,. Prisburgh. Pennaytvanes 15205

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Sihos our Haw Line of Calendars. Pem and Popaler Advnetis-
ing Gifts 4o looa! firms Prompt, inendly senace bom small
o AAA- T Company i our 755 year. Mo investmes o oal-
lectony. Waekly Comimissions. Sel you own hours, Full Time
Perlientinl. Mo axpedance Wrils 0 Fewin FPaska
HEWTON WFG. CO., Dept. BPMY. Hewton, lows 50208

GIFT SHOPPING

WETNCTIVE GIFTS By Mal. Send $1.00 for Catalogue.
Ted Weison, 11037 Ayarson Ave., Downey. Ca. BOZ41

AMERICAM COIN GIFTS inaxpoosi imastments n the
e, Send 25¢ 1or Hustraee et Denga Colns, Box 4413,
St Paul, Minneadta 55104

SELL "Elsctra Mals™ Wholsaaie Ba Your Own Boss. Prod-
Rabie Prospacts Everywhier. For Free Repor Wile: Armoyo.
Inc.. Dl 7. 556-564 San Famands Foesd, Los Angeles. CA
HO0ES

AGENTS WANTED
MAKE big monsy in the ermployrmant business| Home opar-

FREE Catslog Destincing gifts by mad  Write: NINA
MICHOLE, 14537-2 Sabcoy, San Moy, CA 01408

afion. Wmsdy Soby Opaniryg lisss lurnisned, 50% & 0% cam-
minsion. Selup depodil. Delats 50¢ DTHAPM, Box 21-8098,
Sacramants, CA B5S33

CORDLESS Phoneinisrcom. $88 Musical X'mas Card
$3.35. Calalogue §7- LAM. Box 3466, Gardena. CA 90247

MAKE MOMEY 1M SPARE TRME. Az a subscription sales
repreasntatve lor leading national magaznes, you CEn Bam

QUALITY, Gifts. Iman Poroain, Cullery, Guaransed, Car-
aiog §1.00, Refurdabie. Miscss, Box 78TM, Freeporl NY.
11520,

ALL Sires Buy Senall Cuaniibes. Fres Catalog. SAkKet
H151-C Codhath, Yan Muys, Calt. 91401

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HUNDREDS O Sires, Lowest Prices, Froe Catalog Action
Plgsticn, 14600 83nd Lane ME , Minrsspolia. Mirm. 55434

BUY IT WHOLESALE

F58-BPM, North Provdence, R 12911

#00,000 RARGAING Below Wholesaw: Mary Froe! Logu-
dations .. Clossouts . Jobr Lots . | Singse Sampies. Free
Detady Bargminhuripr Opporunities, Box T30-A, Holland,
Machigan 49423,

CLOSEOUT Jeweiry 55¢ dozen. (Cataiog 25¢], Foussals,
107-1631 Dow, Arngion, MA 02174

EARM MONEY seling rings, jewelry, buckles, walches—
buy dirct, 130% below reiall, Catalog $1.00 (refundabie).
Ankg-Phi, 90 Crparwach dva,, Warwick, Al 0ZE86

BUY ‘Wholesale, Impot Free Details. Opporiunfies
Lindrmited. P.0. Bow 118, Randalisiown, Maryiand 21133

CLOSEOUTS! Discounts! Balow Wholesnie' Froabws!
Iniormaton/stamg: DOM, Box 20152%, Farndate, Michgan

Supply, Bax  15T-PMS,

WORLDWIDE BARGAINS . . . Imports — Drapship —
= Surplus — ~— (Stamped Emmiopel
Mamasss, Baa 171 TPM, Hightand, IND, 45322

LCD watch 5250, Perwitch 5200, Cailmlogus 51.00
Ratani, P.O. Box X310, Sheungwan, Homgkeng

- uE Commissions while lparming he art of seling.
Ingtructions ard Suppies wil be sent 1o you Tree, Send thes ad
with your e and address 1o POPLULAR

Deapd. AB-L, 250 W. 55 St, New York, NY 10018

IMPORT-Eapod opportundy, profiabie word-wide, mail
ordar business from home, without capial, W ship plan for no
rish geamiraton. Exparience unnecessary. Froo Feport.
Maliinger, Dapt. MI703. Woodland Mils, Caltomia 81367

HIGHEST CASH by Gold, Jevsley, Gokd Testn, Fings, Cha-
monds. Wakthes, Sfeer, Plafibum. Maf Arbcles Today. Fres
gift with Intormaton. Chicago Goid & Precaous Metals, § E

CLOCK and Watch Fepainng books, toots, mitedats, Fres
bock calalog. Momn American Box T7-AN, Fox River Growe,
Bhnot G021

TAKE NO CHAMCES. Dunal with cidest, mos! raliabie S in
ok goid business. Esiabished 1934, We buy Gowl, Sitves,
Piasoum. Dismonds. Highest Cash. Frea inleamaton. Rose
Fdusings. 29-A4 Easl Madison. Checago. 60602

TREASURE FINDERS

FORGET cosity “ocaters | Dowsing for gold, iost rdasure.
menerals, Oil, waled, Bic. learmed easily, mexpansively, Detads:
Oneway. 035, 28 Lucky Drve San Rafsel. CA San04,

TREABURE- Locate quarte mile away wih ulira sansifive
Tocator - brochure fres. Fasdanch Products, Box 20270 -
AMC, Tampa Fionda 33688

BAVE ug 1o 40™ on new metal Aebociors. AR magor branaos
mcluing Whita's arg Garren, FREE decoun prica st
Monrwoods Genarsl Sore. PO, Box BETAFW, Madaon, Wi
SAT1S, (EOE) 2744500

FIND coins, jgweky, magoes, Uapsers, Mew revdiutionary
pateried Getector. AsIoundng range. Unaffected by olack
sand, mineraized ground, Reects metalic tresh. Free cata-
log, Gardengr, 47200 M Tih Avenue. Phoeno, AZ 85013

405% Praft! BIRTHDAY REMINDER CALENDAR seis
year roursd, Calendars, Box 80P, Bngham Oy, Lhah
Bang

BAMPLE wil make $50.00 Worth Winoow Claans:, Send
$4.90 lor Handiing and Shippeng, Bow 145 Ashwum, 1K
Lo LA

MAKE MONEY WOODWORKING - Easy profts making
wnusual gMs, Toys, novelies. Free oelail, Wilams, XK
Tiius, Gien Gove, NY 11542

SOLAR Haating learned guexly 8t home! Fres inlormabon.
Emgire School. Box 10745, Juprier, FL 13458

BAIBE Frsking Earitwerms. Easy Homa Prolts. Saming
Programs. 1000-58, 55, 500053295, Excitrg lustraned 128
page Manual 3450, Mouritain Yiew, 25027 Beeson, PM1,
Beavercisak, Oragon 97004

GROUND FLOOR AMWAY, SHAKLEE ALTERMATIVE.
Managers. Distnbutors Wanted, Free Kill Homelaam, PO8
25216X, Chariofte, N.C. 28212

MALL Crder Opporiundy! Siad peobtable home business
wilhout guperence or capital. Yte lor frea book, pius detaks.
Mad Qudar Assocsaies., ing,. Dopt $43, Montvaie, MJ 07845,

EARN STOO0MONTH by 3rd month. Detals. Embon, Bax
54, Avon, MA 02327

PlAMND Tumng learned quickly @l homa! Fres infommaio.
Empere Schocl. Box 1014, Jupter, FL 33458

TErS Proft!! Sell Thousands OF Producis By Mail! Fres
Dwimils. Desa. 323 Franklin #8048 108PM, Chicago,
Bl TR

CLOSE-OUT MEACHANDISE SAMPLES PLUS Calelog
Ona Yaar §1.00 (Ratundetie). Kinges. Bor 370. Henderson,
Movada 82015

TREASURE Hundeva Compleds lime. Eleciranic Delectors
Penduliema. Books. HoDby o profd. Free  cabalogue
Detecioims. Apartacs T-805, 0800 Mexico

(Cortinued on next pege)
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BUSINESS OPPORTUNITIES
Eﬂﬂ frown mab

1,000 Weekly Home Business Directony, Box 2013-PM,
M "l'ul't. Merw Yo 10763

START AMD AUM your own service businass, & Fapot
Send §5.00. Jim Rodgers, Box 2501, Odeasa, TX TITEQ

MAKE §15.00 Howly building cushorn |ugoege Cades
heemen, Huge nabormwvide demand. P mad ofders. YWe supply
matenals, melreclions, evenihing! Free delails  Custem
Case, #3529 De Soto Ave., Depl. C20-37. Chatswoth, Ca
- 1ELH]

TURN punk cars imo beg dodars. For complete informanon
pand 53,00 io: BAB Enterwised. P.O, Box 558, Flai Rock
Michigan 5134

“HONEY Broksrsge”. Lucrative! [Booxiet £2 00} Sources.
Box BOPM, Uleta, FI. 33164

BELL Books By Mail. 400% Profd. Lasrature Frea Haydon,

PROFITABLE mail-ondgr home Businesa with classified
ads. Mo axpbriance o Capital reguired. Froee ing catails.
Dervis, TBOS Lookinggless. Rosstwrg, TR 97470

ALUMINUMN BCAAP - Aacycls Yoursel! - MAKE 325,00
POUNDY Frea inbrmation: indusirind - Pili, Box 127,
Mgxardina Bay, Mew York 13607

HAMDYMANS DREAM! HE-MAKING HW'IEDI Mﬂv

BRiremely Rroftabie
O Trimax Bulding, Mooars, N.¥. 12854

MMMFMPMMM
Pigvgaling Procl 2%, (Aetundable). Woodwn, Bndpmwater,
Mz 02324

§100.00+ DaLY! Recondiioning used car batteries.
Bacreta oihers don't 1. Fros Informabon. Batieny Outied, Box
300, Hickory, N.C. 28603

FREE BOOK 2047 Uimgue Pioven Enerprises. Fabiiowus
Elkm“ Sacond infaton incoma. HAYLINGS, Carfabad,
B008

MAIL ORDER! MAKE IT WO FOR YOU. Leam Sman
Money Secrats For The 80's. Fee Deteds. Pedmont. Dept
101, Z24 E. Broasway, Bel Air, Waryiand 21014

GET RICHT . . . Twsive Diflaren Ways .., Free Report .
iﬂ SASE: FICHES, Bod 31748, Indeperdencd, OH
131

VERY High Profit Potertiall Yurks . . Detalls - Rizza,
SR105, Cloudand, Geonga 20709

TURN Jurk Cars indo bag doliss. For compless informmation
sard $3.00 To: BAB Emeprises, P.O. Box 559, Flat Rock,
Michigan 48134

HOW TO STARAT and opcals your twn proftabie business

LIGHTBULE BAVER, Buy Factory Direct. Save Moy And
Enargy. Send 52.00 For Sampee Unit, Cescripiive Brochune,
And Cuansty Pricing Defta. P.O. Box 39574, Solon, Ohic
44130

BELL our Howo pooks ard Gift Lene. Free Detais
Youngers Wholssale, Depl. PM1, Pringgton, lowa 53784

COMPLETE Ling of High Dualty Low-Priced Cutting Tooks.
Holdng Fixtures, Precision instruments, Tool Steel, Elsctrs-
Power Tools, Mand Tools and mach more Mos! Bems Delv-
erid Fron, Send $4.00 for 356 Paga 1564 . Retund-
ates with Frst Ordst. TO! KBC Tools 6300 18 Mie B,
Starlng Heights, Mich, 48078

900+ MLM Prograsmal Recomrendations kom The Analyst
Servce  (Mul-millon  dollar  campany]. SSMP, B Dies.
Brpwnsburg, M 46112

40,000 on U4 acrel Mew Hydroponics inexpensive 1o stes,
mantain, Paazant! Pracica’l Litte manual wbor, Fras infoe
mation. Aobin's, Bax 1857, Brenham, T 7783

FREE informabon, Buid & Sew Sharpening
Sharpaze-2, Box 6004, Ban Bernardino, CA 2412

BUMPER ETICKER PRINTING DEVICE. Cheap,
Ponabls. Fros detalls. Bornper, POB 22M(GC), Tampa, FL
JIE22.

Machire.

MAKE MONEY BY THE MINUTE around the choch for
doing B hours 8 weeak papenwork om home, Groes (o lite-
time incoma. Tolaly new ultramodenn propect uniios efrpfhng

"TAKE Cataiog Orders. We drop-shin 2500 bos sofing

delivery. Spectaculsr
ms SMC, G401 D Soko Ave., Depl. 20-37, Chatswarth, CA
BIAnT"

CLIP nvwapapor Bems — 32 - §25 EACHN FRAEE Repon!
Cippings-ME-1, Balings, NY 12510
ASSEMBLE PRODUCTS AT MOME Many oppartunites

mwmmmmmmnm
Wile: Bosinesses, 528 Brghion 11th, Broaklyn, Mew
'fﬂﬂl'”i‘.“ﬁ

BECOME A Tax Consullent Ow studenis smm $3,000 -
55,000 svery lax season prepanng reluma, evenings. Accred-
itedd Program. Metional Tax Traning Schood, konesey 2AR,
Mew York 10942

BLAKE MOMEY seling revoliorasy “E-Z Jump ~ Navw devscs
amazingly, salely and sasdy pump starts cars through the cig-
argfle ighiter] Every car ownen 3 rod-hot prospect| Free
Dalally. Mechardisars, Bax (7604, Porl Chesior, NY
10573

CASH FORA GROCERY TAPES FREE DETAILS. VIKING,
Box THFMY, Coleman, Alteria, Canada TOR 0MG

VINYL'S Where the monsy =1 Prolassionaly recair, relin:
igh, Penneor hemitune, ILggage, car iopd. Quick, iy . Two smal
$20 jobs & dey asm you $1,000 & month. Homes, cars, offices,
meslaurEnts, unimited cusiomers, San sarmng after & fow
days practice. Sensational detads frea. VIP, 2007 Montrosa,
Chicago, GO618

PLAMGO Tuning quickly leamed with home study courses,
Diglomia granted. American Tuning School, 17050 Tatlsr
Dutve, Morgan i, Cakl. 35037,

PICTURE Framing— Profitable full of spane-trie business.
Emty b0 s with handbook-cowss "Gusde To Pichure Fram-
ng Profits.~ $3.00 Guaramesd. Frea framing-sudpplices. calbaeg
moluded. Japs, 126-Pi Seventh Marth, Hoplons, Minnesola
553,

RENT AAGS TO BUSMESSES. 5300 Daily. Free [nkrma-
bom; Rags. PO, Box 031 28. Porland, Oregon 87203

PROYEN Gal-Fich-Siow Prograrma. Free Indormation. A
Enterpneas, Orawer PR, PO Bax 5078, Sparks. Mevads
B3-S0 TE

Barfore. 538 ground Roor. Mo experience or education requirs-
menls. 10,500 people aimady deng, Division of majgor UG
corporalion. For delels dial (216) 452-2171, 24 b, 7 days.
Aak for Bl H338

WJMWMHWM
By'lla.rll Inaikde Secret Revesled! Compleby Duiebook,
53.00. "Year Guarsntes?” G, Murrey, Box S4TF, Hagesntown,
Margland 21741

SCREEN PRINT T-SHIATS. Inexgirinmg hits. Froe Detals
T-Ponler.” POB 23081 1GC), Tampa, FL 33623,

SEMSATIONAL AFFORDABLE HOME HWANDYMAN
FRANCHISE. Details £ Guaranbeed Absrmalves. Box
1080, Porl Orchard, WAL 08366

MAKE Futéer Siamps. Highly Profitable Business, Free
Dwtails. Smmper, POB 2200MGC), Tampa, FL 23622,

ASSEMBLE Useful Housahokd Produc! ot Homa Simpse,
Prolnabie. Wrie: G.P.O., Box 10538, Hong Kong

SEIFED IN GOVERNMENT NARCOTICS RAIDS! Auto.
mobilas . . Vans . .. Boats . . Femiture . . Thousands othed
ibema. Buy Din Chaag - Rosed for Big Profits! Free Informa.
b Marcel, Bax TEST-M, Monros, LA 71211

NEW Marodes Bonz. 313080 manthly, or BMw, 58151
u..g.-mm...wm:%.ﬂmmﬂ.w.
A 22152

LEARN Sewing Machine Repasing. Men. Women. Lucra-
tve Proifis. Gressin Comespondence School, Box 5104,
Sipencar, lowa 51301,

MEW Dwcovery In Barlery Fecondiloning . . Eightesn
Months Guaranies Means 'Big Profits Fast.” Elu.'hm-u T415
Gable Drive, Litte Rock, AR 72205

VEMDING MACHINES. Mo safing. Foutes sarn amazng
profts. "Big Catalogus FREE.” Padowey Comorslion, 1830
PMB Greampring Drive, Timonum, Maryand 21063

AECOMDITION JUNK BATTERIES. $40,000 yesr, spara
me’ Easy. Frea iniormabon. Owen. 771PW, Batfle Ground,
Washingion S8604.

SELL Books By Mal Oealership-25¢ MWidwest Box
44R2-Pyl, Shawano, Wis. 54166

GET RICH using OTHER PEOPLE'S MOMEY! Linique —
amarng uenmess!! Details FREEN Fnance Consultanis,
581, Balings, NY 125810

LEARN The gocrels of tafhifng junk bibedas “Fabuious
Profs.” FIRST ESTABLISHED COURSE. Apax Engnesnng,
5454 Holsa, Atascadern, Call 0422

CONWCRETE Bicck Machanes: Catatog 31.00. Rowte One,
Box 3740, Aapid City, South Dakola 57707 -3740

REFAIR MYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX #4157,
BROWMSVILLE, TEXAS TaS20.

$700 Par momin sarnings poisitle prepacing INCoeme baa

returms @l homa o tax office. We show you how. Cuickly
learngd, Dotils: free No salesman, Fecersted Tax. 2065
Momtios, Cheadgo, BT

PROJECTION TV . . Make 535's assambling Promeciors
.- Emgy . . Fesuls comparable o 52,500 projeciors .
four iodal cosd less than 520000 . PLANE, 8 LENS 8 Dwal-
a5 migrmation $17.50 . . lvsiraled informabon FREE
Macrocome-BEX.  Washinglon ,  Pennsyivania
18977 Creddcand oroers 24 Hours (215 736-2880.

BORROW 330,000 withoul intengsd! A3 eligitie. Repay any
timea. Frsé detaial Wiobouss-S08PME, 533 Sulted, San
Franciscs, CA Sd102.

REPAIR BOOKE & BIBLES. | garn 328,000 yaurdy, Free
micemabon. Peater, Bax 632-FM. Bonham, Texas TS418

HOW TO start BEVEM My Tiakng butinassas al hoa.
Exparance un . Fres sicemation. Willlem, Box
2162, Capigtrarg Beach, CA 92634

DOES YOUR BUSINESS SERYE COFFEET Premum
Crumity, High Ysald, For Ona-Haf The Cost! BMS Logistes,
153 Colchestor Awo., Eaxt Hemgion, CT 08424

lEusmrIML LOW-COST-BURGLAR ALARM,
Lightning saller. Exceptonal Margn. Samplss for tnal
Morthwest Elpciric-Phii, Box 1046, Mnched, 5 Dak S7301,

PROFITABLE GOLD FOIL PRINTER. Parsonalize Dus-
ness cands, poncils, maichas. Fres Detsils. Gow, POB
2498E(GC), Tampn, FL 33623,

SPARE TIME CASH. Emmmamnmomm

$1.000 MONWTHLY indoernahon Oy mail. Free inlor-
mation. Box 10179, Aexandria, ¥A 22310

BEAUTIFUL BATHTUB RE-GLATING dadbaiships svad-
abile coast-o-coaal. Minkmum nveatment. §4.900.00. Exce-
el Opportunity. Call TeoS-tee 1-B00-Z35-B557. Unique
Coatings Gorp,, 26620 Grand Aiver, Fediond, Ml 48240

SELL SIMPLE BOOKLETS by Mail I've parnad §47 858,
Froo Foport Opportunity, 852 Ridge Aoad, Smithtown, NY
11787,

Sume 1-A, Walla Walla, WA D362

HUNDREDS A Woak Possiie Working Just Part Tima Mal
Onger Books Home Busimess, Full Detpls Send 5200
Coleman Salea, B16 Waat 107th, Chicigo, IinsE BOE2ZR

BE SUCCESEFUL| Start sary. profiable home business.
Dwptails §1.00. Promolion  Specialtes, P.O. Box 382280,

FPROFTABLE OPPORTUNITY! 100 BIUSINESSES you
can star now with lite of no ivastment Free delads
Covanagh Associmss, P.O. Bow 255, Dept. PM11, Nomhpon,
MY 11788

BUANE MILLIOWS MAMUFACTURIMG Batterss. Suppiies
Avalabin. Evertas!, Box 365, Bogote. M 07603

GET FICHIT Secrt Law sTishes debis—inings cash and
crasllf Details FREE! waalth®t-¥E-1, Bilngs, NY 12510

PORCELAINIZE A Bronye Baby Shoss Star! Profitabie
Bumangrss| Mntaliraft, J7TEDY, Edsi Provichincs, R 02914

INTRODUCE others 1o Yuwiks Foods. Explosive income
powgntiall Free niormaton. POI20Z, 1606 uhm
Louwsville, KY. 40223,

RECYCLE METALS, NO. WOT BEER CANS! Easy 3450
weghty! Free miormation, Facycisr, Bax 1637, Brenham, T,
TIB33

3 UNUSUAL MOMEYMANING BOOKS. FREE Catalog.
Wirte: Income Opportunity Flessarch, PO, Box 54, Dept
1PM3, Fairfid, CA 84533,

176 POPULAR MECHANICS - JANUARY | 954

WOODCRAFT MOMEY MAKER| Work Home, Mo Salling,
Grow Blig Fast, FREE Derails. Pire Shop. West Petarbons, M
(3458

MONEY Making Home Businesses. Dwiaily, Madine Faoe,
P.0. Box Z356, Ronnest Pack, Calil B40a6-8332

Mansliekd, OH 44007

BORROW ty mad! Fast! Easyl Confidental! For Detals
Write: Accurate, 3120 Crestmoos, Mashville, TH 378

AMAZWG WEALTHI! Profitable Homa Business Spars
Tina Dwotails. Ouality Books, 1524 Efkobl, Park Ridge, IL
BOGER

WEW Lusiry Car without cosif Wrile: AMCO 8, 16017 Main,
Plainhaid, IM 46168

FIND CASH, CHECKS, Mooy order's i your matbo
DAILY! Mo qupenionce-Capital! Emcting Mows FREE! MIC,
1424 inghhif-P11, Biloxi, M5, 35530

30 PER HOUR DAILLING 14 BOLE iIn Wood. Bepn
Immedately. llusreted Manual $59. Guarsntesd. D, @560
5w, Barter. Suite 108, Portand, OR, 97218

[Continusd on nexl pege)




BUSINESS OPPORTUNITIES
Continued from

BORROW k& B500,0001 Any worttwhils business. vinilung!
For catals Write: AIBM-58, 1601 Man, Plainfaid, IN 46188

HULTHL.evei Mailordar, Two Opportunities. Details, O Med-M,
10 Clak Lane, Sutsun, CA B4585

SECRETS of Waath, Free Detalls, Carmury Systems. P.0.
Box 1848, Baavenon, Oregon G706

GEMERATE MONEY MANIMNG IDEAS. Craats thal grest
HMMINMWMMMWWW.
The 44 pacge Dookiet gvwea slep by step asaistance. Ged
w , sond $5.00 o UMION PRESS, PO, Box BT,
45130

'E

MPORT-EXPORT Opportunity| Start profitabis world-wice
mad orer business from home, withoul caphial or sxperiency.
‘Wirite for free course and raport, Domidor, 1024, G821 Roodeeasl
Bivd,, Ephrate. WA S8823

UNIVERSE! Coamic mumﬂmm
Irtergalactic soportunity of tha B0's, Spece-age Tood. Multis,
29 Bregrarpier Fd, Nepwtion, MA 02181

SAVE TAXES! Tax Gude For Sterting a Mew Business
BY CPA. Don't Deley! Booldet $3.00, JM Enterprises. Inc,
Box 420, Jenigon, M) 48428

FINANCIAL indapandance i your own business! Mo Expe-
rence, or Majcr knvestmant| Rsssarch, PO Box 148, Mabo,
MG, 2ETEY

FREE. 3,185 Unicrgman, Unparafiod, Uinulisvabis, Second
Il -Prool Enbedonses. Tros Case Historas. Live Lils Lei-
ey, Unusugl Frea Fresdom Facts. Wrils; Unheard of
Site-Bumnessss, 658 Park Avenua, Depl. OT-B-1. Cranston,
Rhode lstand 02510,

CANDY INSTRIBUTORS MEEDED: Good profll Packaged
o sall. Send 510000 ko sanples. Befhy's Soacks &
Contections, RD #2, Box 383, Brdabors, PA. 18508, [215)
SEZ-1T0A.

FANTASTIC OPPORTUNITY to make B63 MOMEY in sasy
home business. FREE DETAILS. Hamrgtons. Bos 3068.0.
Stn B, Calgary, Alta, T2M-4L6.

$500.00 WEEMLY Recycling Discarged Tires. (Samp
Apprecisted]. Loaleys, Fountam, FL 22438

FANTASTIC samirgs mafing from homall Ofter Aush
Stamped Addressad Ervelope. mporiah. P-8 X170, Faa
Lauderdala, FL 33318

TO0000 BARGAMS Mail Order, Homs Busivesses,
Impons, Free Detals: Amencan Monaymakens, Box B356PM,
Tampa, FL 33674

MONEY trom discarded tras! Detsds, Brownie, Bos §3,
Fishers. Indimna 4560738

MAKE o 485% Proi Salling Bead Meckiace Kim af School,
Fiaa Marksts. Free iniprrmation or Send 5300 for Completed
Ki Kits, Bos 3PE2M, Greenvil, 5C 29608

EXCITING $10-525 HOURLY Income. Uinusual oppartunity
miking, assemibling products 8t home. Merml. Drawer 426P,
Richardson. TX 5080

EARM Extra Incoema, Distibulons Mesded For Fas! Sefing
New Product, Mo Competition, Mo Gemenic, Send £3.00 For
Sample and information L. L Service, Routy 1, Lena, Tlnoig
BV

MAKE 530 HOUR Sandbiasting Dwsigrs In Glas. Free
Enbormation. Etching, Box 4%, Bathmone, CA BA2ET

EXTRA CASH— You can sam 1! Your FREE subacription
o Opportundy Magazne shows you how with Suctsss siores
ol ioday's sntraprenaurs. Wite: Opporiursty, Dapl, A20, BN
Michigan. Chicago. 80602,

MAILDRDER Fictes! Secrsts Fsveawd Free Catads
Daniele Erapriass, 158- PMT, W Palisades Avenue.
Englawood. Hew Jersey O7H31

EAT YOUR WAY TO RICHES. MLM Food Company. Call
Authur 1-203-237-0152

$10000 por Mot par-ime, GROUND FLOOR opporfunity.
§1,675.00 CASH BONUS program. Dwetails, AYE, 413 Groves
Stroat, Shely. NC 38150

IMMEMATE PROFITE Spare Tima, Unaque Prowsn Enter
prisa. Mo Experence or Capial. Free Dwiailts, Mo Dbbgation
Wealthbutider, P 123, PO, Box 848, Clewiston, FL 33440

HOME WHOLESALING DUSIMESS! Everpihing You
Need! Jewelry, Forcalaine, Brassware, Gifts. 2000+ Prog-
s, Wholssalers, P 113, P.D. Box B48, Clewision, FL
340

S500.00 + Weakly Recmdifioning Batteras. Secrsts COih-
e Dont Know, Bes! Baitary, Foute 2 1874, Van Wieck,
Tamms 77482

1 RADE 540000 Year by Malorder] Helped others make
money! Detalls 25¢ Torray, Bax 316YY, Ypstiantl, Micmgan
187,

BE FIMAMCLALLY MDEPEMDEMT Yes You Can SASE
dotwson KL, R4, Box 272, Cuintan, Texas TE4T4

NEW UNKMNOWN businass brings in §2,000 weakly, no
imemtmont. Gist m while t's hotl DuBois, Box 153PM2,
Geanxin Howghin. BLJ, 0BTEY

F100,000 YA, promoling unkpua food products. Lee-Ann
Enwprises, POBT9, Castiedale, UT 84513

FIE00 (HOUHRLY) WOODCRAFTING MOVELTIES! Bro-
chure-25¢. 'Wooomarl, Box 4684, Spongheld, Cregon

MEW- B500.00 From one shest of Plywood. Guarameed
Ouakatumg Woodoral, 3630-FiA1 Paclic Way, Longview,
Wash BS63Z

BAVE §1 00 Sends Your Mame To Every Business Oppor-
turities AD i This [ssee- Phal Mracse, Box 6232, Fint, M)
AB506.

THE WFALD'S FIRST TALKING WATCH ratady §125.00.
Sampis FO5.00 st Madosling Plan. Lndmibed Polecdisl. Mas-
tercardVisaMonsy Order Globe Scanmes, Box 1138,
Cwarga, M. 07061

GET RICH Halping Others Become Fchll! Faniastic New
Systsm ASSURES REPEAT BUSIMESS — Lifstime
Incomaltl Payback, Box 2073, Modnlsks, 1L B0164

MAKE PYC PIPE FURNITURE 330,000 year, spare Dma’
Enwy Froa [nhormation. Owar, TT1FF, Baie Ground,
Wiaghangion BB604

GET RICHII Secret lew smasnes debis — trings Cash,
Cradrt! FREE report'? Waathe)-Wiad- 1, Balings, WY 12510

YOU CAM OET RICHN Exofing nformaton  Freal
Treehouse Pubicabons, PO, Box $460, North Holywood,
California 91808

WIMYL'S whers the money = Prolessionally repar, rafiresh.
mecolor fumihure, uggege, cr toos. Cuick, wasy. Twd small
520 jobs. @ dary earn you $1,000 & marth. Homes, car, offcse,
restauran, uolriled customens. St eaming aMer 8 tew
days praction. Sermational details Frea. VIF, 2083 Morirose,
Chicago, BB 1B

GROW RICH! SECRET FEDEAAL PROGRAM REVEALS
HOW! FREE DETAILS Classc, Box 15564, Homobluy,
BEETS

$50,000-60,000 POSSIBELE, MO SELLING. BTART DAY
KIT ARRIVES. COMPLETE. £3.00. JOHWSTOM, 18533
BURBANK BLYD.. SUITE 1119, TARZANA, CALIFGRMIA
F1356

HOW TO MAKE MONEY THROUGH CLASSIIED AD-
VERTISING, Booklel shows you how 10 Slar oo twin Busi-
ness with Classified Advertming. ONLY $1.00 FOR BOGK-
LET — [($200 coupon refundable wah first oeder), 5.5
GRONOWICZ, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 5TTH ST., NEW YORK, NY 10019

MAILORDER OPPORTUNITIES

BEAUTIFUL MERCEDES BENI & FUR COAT Ghmawey.
Catalogee 5100, P.O. Box 26358, Dallas, Texes 5238

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

BECOME a milicnaing uging ouF monsy—Frea! Jaoos. Box
383, San Pedro, CA. BOTHT.

1,000+ WEEKLY Mrom proven Rema-Dased Dusinasses.
Fimancial , Froq deiaily. Liberty Rpsources, Box
1060-P, Sigrre Madre, CA 9103

HOW TO GET BRAND-NMAME GROCERIES AT UF TO
I DISCOUNT! BMS Logstics 153 Colohastar Ave., East
Hampion, CT DE&424

SECRETS of the Fchest Peopls Frese Detads Wayme
YWestiake, Kisna, Alagica G746

MAKE Bha MOMEY. Wrils how-to booklels. Free detads.
Amancan House, & Sandy Stee, E, Morhpon, MY, 1771

$500 WEEKLY possbie at home, part tme! Send §10 for
detmés. PO Box BAT2, Honolulu, Hawsil SGEG0,

ABSOLUTE GROUMD FLOOR OPPOATUNITY BEST
Food Mult-Lovel Compary Ever. START 1884 RIGHT!
DONT BISS [T) TMBG, PO Bex 841, Sensbury, CT DEIR0.
203-B5B-HTOT,

AMATIMG Profes! §10000 Yearty Raising Rabtis lor Wool
and Breading Details—52.00. Amancan Angora, Mals 12,
Monimna 55538,

¥500-5 9000 Month Plan ressing rabbits for us. Froe details.
YWhiia's Rabbitry. Boe 138EPM. Hudson, Ohia 44238

RAISE RABBITE SUCCESSEFULLY &8 Pags Bookist Tells
Herw. $1.00. Amidican Fsbint Assn, M1, PO Bex 426,
Bloominglon, 1nos 61700

EARTHWORMS, LIVE BAIT

FREE Literature. Raise Fehworms, Crcksts. Redwormes -
10005865, S000-542.50, Bogk pn How and Whers 1o Sell
with Onggr, Carlpr Fashagems, Plang, GA. 31780

OF INTEREST TO ALL

HALON FIRE EXTINGUISHERS worn hisinsl on il fires,
o msdue. Fousabl. From 52085 Free itersture. ASF
NocThaast, PR 4, Bax 61, South Salem. NY 10550

TURM Yoursel! imo $50,000 Spars Tene Madorder Book
MMW 2180 Mclaan, Wilkns-Bare, PA IETOT

8 Moreymaking Opporiunities! - Free indormation -
mm1m Siow, OH 44224

ARAR BUSIMEBEMEN Have Money 1o Buy A Invest. Top
Finders Fess Pald, ind MiddlaEast Amsoc., 184PW, 6291
Fanrman, Huntington Beech, CA @2648

ACOUIRE Pesonal  wesith, frees dotalls, Burpess
Emerprisas, 3806 Limesck, Dept, PM1, Lansing, Michigan
48010,

UMIQUE Mow Litra Modem Direct bas Mult-Level Marke-
g, Fron Delalls, Mew Horizons Enferprises, Depl PM184,
803 Yale Drive, Elzabeibicwn, KY 42701

£1,000,000.00, quckly, legatly, efforiessty, Guaranised:
Send 52 Detaits, Box 3464, San Duago, 321030140

00,000 .00 SYSTEM. Easy To Eamn. Must Follow Exact
Dirpctions, Scentificaly Prower. Send 5500 Richard &,
Blarais, 1 Fairway Or, Yardey P8 19067,

HOW Tha Senall rméasior Can Make A Forisne In Tha Slock
Market Send 37.00 To. Conken. P.O. Box 6431, LAGUNA
MIGUEL. Calforna B2ET7

PROFITS! Sell own imlprmaticnal produdt by mei. Detals
frew. inforrmation, 1501 X2nd S, Wasbingion, DUC. 20007

PROFITABLE GOLD FOIL FRINTER, Porscnades busi-
mods cards, pancils, matches, Free Dweiaids. Gokd, POB
249868{34), Tampa, FL 33673

LEARN Fiower Arrarging a1 howme. Fascingting Hobly of
Business. Free booiel Litetime Canser Schools, Depl. B-77,
2251 Barry Avanus, Los Angeles, Calilomia 90064,

RECOVER Piatirm from Catalyt Comvertars now jurioed,
detals 38.00. CremEnco, PDB 13383, Ressarch Thnangle
Park, NG 27706,

COBE FREE INFORMATION, STU-
ART'S, Fowe 3. Bow 264, Vae, N.C, 20168

YOU CAN EARN $50.00 to 5100.00/My Emediataly Maie or
Famale. Send §3.00 and SASE o P.ES.S. P.O. Box 19568,
Scuth Laks Tahos, Caliboila BST08

AITVIPHL Austin, TX TET45

BUMPER STICKER PRINTIMG DEVICE, Cheap, Simpe,
Portable. Free detalls. Bumper, POB ZZTE1GG), Tempa, FL
A¥E22,

NEW lnverrian YWaalh From Trees $5.00. Homeerah, Z350
'WATF. Deonver. {0 80617

MEW Linwy Car Without Cost! Write: AMCO BE, 1601
bdain, Plainfield, I 6168

BORROW by Mail! Fast! Easy! Confidenfie’) For Dwtails
Wiihe: Accurate, 2120 Crestmod', Nashwilla, TH 37215

NEED WELP? Cradi. Divorce, Tawes, Degress, Privacy,
dotem, Mew solutiors, Free book cateiog. Edon Press. 11623
Sigtor, Bex BAM0PG, Foyntain WValley, CA B2T28

YOU CAN QLT SHMOKING FOREVER. improve health . .,
Sof ymaga . . Pius much more . . Froo detais. Pineview
Publications, 844 Broscdals Drive, Wesi JaRerson, Omo
43182

HOW To Make 100 on the Postal CherkCartw Exarh. Prov-
on Guicde with ull Unopadiional Guarsntes fof 15 days
$10.00. Doeoda, Box TEIF, Theodons, AL 36580

FREE Promatonal Albums, Conogr Tickets, Stareas, #ic.
Inferrnatsn: Barry Pubhcations, $77 B2nd Stesl, Brooiown,
WY 11208

VACUUM Cisarwrs Discourt Prices” “Mew” Rainbow
$3BG 05, Kintry, Filler Oueesn, Cornpact, Doinis: ABC ¥ Bcuwm
Waretouse, 7021 Bumeat - PM. Austen. Texas THTST

BEE Efipcts of Poliution Sample $2.00, 410 Eremrises,
B50 Augar, Sudbury, Ontano, Canada PIA-4AS

SAVE Money importing, $2.85. Loyd Publication, G224
Morth 415 Dvive, Prosns, AZ 80018

YOU Can Relax Under Stregs® Shigando. 5413110 Kigaa,
Waipahy, Fawai 96797

(Contined on next pege)
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OF INTEREST TO ALL
Continued from

WHO Makss N7 $3.00 Cadtayrme, Route Ome, Bax 3740,
Rapid City, South Dakola 57 702-3740.

“BUDGET your inoome, Frea information on Fresh ides Kt
TOC, POB 21014, Sal Lake City, UHah B4121°

NEVER WORRY ABOUT MONEY ARAIN, thece 15 A way!
Dont Waste your Tima on Costly Booka For 3 your Prob-
larms Are Owar, | Guamanies It or DOUBLE your Woney Back!
Mo lovestment Take a Full Yauar i Decide. Wisdom, P.O. Box
1018, Hurst, TX THEOS

BOOST home rmdla recepiion hundreds of miles. Comples
oady 10 ol plans, $10.00. Vesgee Virsties, Box 1208,
Sania Maria, CA 33456

HANGOVER REMEDY! Gol Secret! §5.00. 3885 Miam,
Suite 125MB, Basumont, Tecas T7701.

BORFOW 520,000 without interast! All sigitie. Fepay any-
ume. Froa details! Irfohouse S0IPM, 531 Suther, Ban
Francisca, A 4102

QUICK Mall Loans! Special Funds Availatisl Weite: MM,
Dapl -5F, POS 121, Republic, N, R5T38

BARCLAYEAMERICANLOANS BY BMAKL Loans by bl
o 50,000, Corvenien, Confdartial Mo Collateral. P.O. Box
5425, Alaxandna, LA 71301, Tof Free BOO-551-6572 Not
Avaitabie n AL, AR CA, DG FLIA, 1N, KB, ME, MD. MA, MI,
MM, WY OH, OK, OR, 5T, BD, TX, Wa, W

BORROW $100—325.000—MNo  Comighard— Corliden-
nal—Corvaniant—Fres Delgiti— Box 8145840, Dalas,
Tewas, 75381

CASH LOANS Bormow By Mal. Ary Amour. Free Detaits,
Applicaion  Fushed. Moneymasters, ©-106. Box 316808
Pirsbrst, MO 28T

LIVE Bemer. Longer Food Plan §1.00, SASE aE2
Emmadt, Idaho 3817

PROTECT YOUR POSBESBIONS, Engraving Tool af
Tungsten Cartide Writes on Ay Surface. Satsinefion Guar-
antesd 5340 Plus 50 Postage. Judi 0., Kautman Ad.. Box
385, Gbaonia FA 15044

DEISNEY alist shows you how 1o dréw, Frsl sasy iBsson
FREE! (ol siaisd today! Bruce Mcintyre-Padl, 3471
Crowneworth, Corona, CA 81720 (714) 853-T452

GUARANTEED Loana By Mal Mo Girvracks ICMPMN,
Box 668, Lomita, CA 80T 7

MISCELLANEOUS

“FREE 5 Burghar Alarm Stickers”. Indcemation Sadling Your
Ot Mailordier, Send SASE §1,00 Cover Costs. LEALTD, 210
Fifit Ave., New York City, 10010

COLLECIATE resaarch calalg— 306 pages—15.2TH 1op-
s! Aush $2.00. AESEARGCH, 11322 \aho, #200PK, Los
Angeles, P0025. (113 470286

DORNAMENTAL bon Dasigns, Book ol 1600 baauti prac-
ical designs o ralings, columng, eic Free Liareiure.
Cunningham, Bod 20005, SaR Laka City, Utsh 84120-0005 —
- (3881 South 3200 West)

PROTECT YOUR VALUABLES. Engraving iocl wriles on
ary wrisce. 5305 Gals Galery, 4610 Traiwood, Wohits
Falle, TX. TEW0O.

REMIMD-8:DATE, Frolscts  Relabonships,  VWrits:
MYRAELEE, (PM1), Box 3733 Mew Yoo 10185

WINMING  Information,  $1.00. MENS RIGHTS
ASBOCIATION, 7898, Fures! Lakg, MM S5025-0188

GOLD, Sityer, Platingrn, Medcury, Tamalom. Samples sval-
i Trese, O Bk Sarvice. Call Whohtsale Tarminal ol
frea 1-800-832-1010.

BUYING Tungsten Carbide, Tungaten, Motybdarm, Sikver
Sokder, Siver Contacts, Gold, Platmum, B00-321-8514 Dhio
216 531-A3F cubgct,

BUCCEESFUL SWEEPSTAKES BECRETE. W Mow!
Froe P, Wirite: Tambartull Comgany, Box 51, East Aurora,
MY 14DG2.

SPECIFICALLY FOR JOGGERS. DNGHIOG, Accurassly
registers your JiStancs runs i miées. Easy 1o see digita! mad-
out, raset buion, and Elride Side cip for atEch-
et i jogging sult. Just send $10.94 plus 33,50 postege ard
handiing to: THE JAMES E LEWIS CO. 808 N, Bamand,
ol ML 4B243. MI Fanticlends Add 4% Sales Tax

ARITHMETIC Problems You Scivs - $8.50. Thomes, 4227
Sunbbam, Jackworvilis, Fla. 32217

FIIEI JUMBD mmmu Caaiog, ¥
Balactions. Mo,  Address. METTS
MF{: B 411, wmum
CHILDE CUP SILYERPLATED Chikds Cup wilh Name and
Birthplace. Send for Free Catalog. EAK OM Houss, Brooks
Fomd, ipwa Falls, kows 50126

WOMENS INTERESTS

"PINCUSHIONS™ UNIGUE GIFT |deas, Miings, palems.
$3.85ppd. Box 26675, Lakewood, GO, BOZZS

GOVERNMENT SURPLUS
BB IT Truw You Can Buy Jeeps For 44 T U.5.
Govemmant? Gal Tha Facts Todayl Call (312) 742-11432 Ext.

T,

WNLLIONS OF SURPLUS BARGAING! Many 1% original
sl Jeops  inclhuded| “Matidrwide  Gowmmment Buyer's
Guide Directony™—52.00 [Cuataresd]. DISPOSAL, Bos
1B107AM, WASHINGTON, DC J0036.

BG § Compiete Suplus Manual Geng 54,95 Too Bupius,
2553 Morth Elgin, Muncie, Indiana 47300

"GOVERMMENT SURPLUS" JEEPS 530,001 5,000,000
Bems! Complete ndormabton Your Arsa 084 OFFICIAL
mm'r $2.00 {Guamnied). SURPLLIS, (AE3E), 4620

Wisconsin Nortwsal, WASHINGTON, D.C. 20018

GOVERNMENT SURPLUSI JEEPS £3000! 500.000

Compéste
TPML, Codege Park, MD. 20740

SLOAMES Dn Signature fo- $100,0001 Any purpose. Write:
Eife, B 2060, Enal Rockmwiy, New Yook 11518

BORROW §25.000 “gwarmight.” WW Kmap Indaf-
nitalyl Free FAsportl Success Research, TET38-AM,
Indianapolis, indisns SE210.

MOMEY Probierns? Free Book describes Loans. Cash,
Carenrramant Gants, Other benelits, svaiable to Ewitviduals.
Wille: Asscowies, Box B8-A4, Brookhyn, Mew York 11235

BORROW §100-5700,000 Instent Fepty! Mo Co-signeral
Rush Swmped Envelopal Fnascisl, Box  B8TF),
Richardson, TX TH080

CABM Losmi—Bomtw by Mail BE00.00 o 5245 0001 Frea
details, Appication! LTD-PM, Ban 837, FL Laudardaks, FL
foaicd

BORACY By Maill Fres Detaly! MBG-PM1E3, Box 2208,
Sandusxy, OH. 44870

COULLEGE DEGREES BY MAIL Rencwnad Linhrsbes
ofled Bully-socredited  Bachslonk, Maghirs, PhDay... Freae
renvsaling  details.  Counseling Bas 31 7-MP-1,  Tustin,
Cakomis B2EE0,

BIBLE Cuestons angwored. Stamped eresiops. Syion,
17167 BanSier, Datrod, Michsgan 45215

ABIAN, Eurcpedn Fincdahip' Fres detsiis: inter Pache,
Bax I04FM, Birmangham, Michigan 46012,

MAKE Frignds wordwide through intemational correapon-
Ounce. Detnils free! Hormes-Yaetag, Box 1106807M, Barlin
11, W. Garmany

FINANCE YOUR DREAMS wih Govermment and Founda-
fgn Grants. Free Details. TowPWll, 432 PCH, Hermosa
Banach, Calilomia B0254.

BORAP SILVER CONTACTE, FORKLEFT CONTACTE,
htyrile St, Elzabeth, M 07202

FOR SALE MISCELLAMEOUS

SILVER FORMN-TRUCK CONTACTE AND SILYER Soider
CHEAP, Rober Lesxcrak, B52 MWytie St, Elirabeth, Wi
o702

HEARING s From $88, 80— 30 Day Tral, Gganiic Sav-
g on Baneces. Write o Free G Offer gnd Brochure
Todwy. Electronic Producls, Box HMSPM, Pielas Park
Fiorula 33585

HUGE SAYINGS Ehmeate Dealer Marups. Free Trial
Bameres Whclasale. Terms Amanged. Call Toll Froe 1-800-
J2¥1242. Or Wiite: Lioyas-PMC, Rockiod, IL 81110

MORHYTHMS: Compulanred. 365 day resdout 38.75
Raase-Hall Ememprisas, Boa 572 Duluth, G4 30138

BALDMESSI B0 chanoe 10 reganerste your hair oss -
Dwrimils. Eriron-H, Bon 408, Avon, MA. 02322

PHYCHOLOGIST Does Anakses by Mad. Free inlorma-
Bon. Suite 529, 7 Libarty Sguare. Lymn, MA 01501

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTIMG Job Experience., Edmcaton, Acteveronl Fast

MAIL ORDER burring siwes half on haaring axds. Morth's
tial Fua Covmgany Inc., Bax 384, Bridgapod, DH 4312

HEARING AMDS—From BE3.50—30 Day Trisl Gigantic
Savings on Batieries. Write for Free Gt Giter and Beochure
Todey. Electronc Progucta, Box 2005-PM. Pnnedas Par
Florida 13568

FREE HEARING AID CATALDG - Sava 2 by mail? Wrea:
Money§avers”, 3530-PM-1_ Langdon, Saputveda. Californe
#1343 NOT 50k in Galifornia

inaxpenaive. Cal (614-863-1701) Or Wrie: Box 13151-T1,
Columbus, OH 43213
SCIENCE & CHEMISTRY
REMAILING SERVICE LABORATORY Crisrmicals, Glasmwars— Cati

TEXAS Asmads Depandabie §1.00 SASE HOKCO, Box
21554, Silsben. Tauns TTEEE

UNLISTED ADDRESS. [hscrael and confdential. Remail
3100 Singm, Mail Forwarding Servica, 8050 5 Man
Housion, Texas 77025

DEFENDABLE Ramafs,
Contral. Box 504, North Ensi, MD. 21801

CONFIDENTIAL Mail RecerngForwarding. Mail Dvop
Box 1B036PM. Orimndo. FIL X850

Saves Moy

Apoarahug,
ogue 51.00. Deluse Scentile. 934 5. 13 Stresl. Manitveos,
Whaconzan 54230

1m¢mbngm Thoysands of chemeca's, gless-
scienimtobby equpment. Send  F200.  Merll
Scnn'uh: 1665 Bufaly Foéd, ROChaster, New Yok 14624

FORMULAS, PLANS, ETC.

MONEYMAKING CHEMICAL FORMULAS — THOL-
SanS! CATALOG $1.00 (REFUMDABLE): GWAJ, Box
193, Brooxfieid, Wisconen 530050153

REMAILING 20¢ Forsarding §18.00 yearty. “Economail”,
Box 541, Epheata, Washingion S8823

CONFIDENTIAL Mul Forwarding. Postal Shopos, 369 East
900 South, Sait Lawe City, UT, g1

NEW IEALAND Conlidarmial Semails §2.00 sach, send air
mak. Souvenrs, etc.. inde: §1.00. EMCH, 4 Calvent Road, Fiat
1, New Plymouth, New Zaatand

ANY FORMULA 510,00 Cataicg $1.00. 1. Ballor, Box 568,
Chicago, 60680

GENEALODGY

FIND YOUR FAMILY HESTORY in the Mafional Archive
rpconds searching &l home, Fres informaton. Archive Fima,
Dopt C21, Box 415, Hois, NH (3048

YEAALY, Morhly, Sgles $1.00. 2235 Oig Mill Aoed,
Crascan Cay, Calll. B5S31

HAWAI Confidental Address Dapandabie. Londonhouss,
1750 Kalacaus, #1107, Honok, HI SSE2E

SPECLAL SERVICES

INFORMATION On awihing Fergustn  Rasesrch
Specaiisi, 60-15 Woodsde, Woodside, Mew York 11377,

START Your Own Remad Business, Kassoud, 11632 Las
Lucwes. Santa Ana, TA GIT0S

BORROW FROM HOME! Any amount, &y wortrfie -
poea, within 30 days, Competitve Rates. Also, you can aam
substmntial incoma & & Money Apent Mo Expadence— Cwn
Henars. Miadional Comgany 0 assis! svery way possible, Mo
wﬁlﬂmﬂmmﬂ‘_ﬂ}ﬁd.ﬂﬁw
Avanua, Cransion, Fhode Laland 02820
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MAIL forwarded for 52 50:-mamih! EDC Mail Servioe, Box
4T4TA, Philedeipha, FA 18111,

HEALTH, VITAMINS

FREE Aﬂumr Hpadachs, Malillmnation |riommason™!
Negalive lonitars BI9.9SN Matlingly, 3045 (PME), Troy,
Chicags, BE1R

DAYTOMA BEACH Foexs Rerais $1.00 Each
Confidertial, Bax 10707, Dayiora Beach, FiL. 32020

LOS ANGELES ADDAESS? Confidential FamadtsMasing
Aadres, Free Broohors. Mai  Headgquoters, 18533-4
Bubank, Tarzana, CA 013566

SELF-TAKING HOME BLOOD PRESSURE KITS - Protect
your He and peurs. Guard against ihe sher killoe, inl. 2,00,
{Ratundabia). MATTS; Health Care Division, 55 A Floms
Strowi, Albonia, P.R, 00808

[Continued on next page)




Popular Mechanics

DEADLINE FOR ADS: Copy and Paymant must be in by the 5th day of e 2nd preceding month for the issue In

which the ad s 1o appear. See Head of Classfed Section.

HOW TO COUNT WORDS: Name and address must be included in counting the numbeer of Wonds in your ad. Each
initiad or number used counts as 1 word: J.J. Smith, 234 Weat 57th Streat, Naw Yok, Mew York 10018 8 WORDS.
Zip codes are not counted. Phaone #: 2 Words, Symbols usad 83 keys are charged for,
sach; Neaw Brunswick, Mew Jersey: 2 worde, Abbriniafions such as C.0.0, F.OB, RPM, USA, PO, 5x7,
16mm are counted a8 | wond. Pumwmuﬂmulmtmwmmnm
will be used as our authority for spelling, compound words, Hyphenations, abbrevislions, sic. Plesse make checks

payable 1o POPULAR MECHAMICS.

City or State count as 1 word

224 West 5Tth Street, New York, N.Y. 10018  Order
Classified Form

IHI' Dept. (212) 262-4825

Only $57.00 for 10 word minimum
$£5.70 sach additional word
BOLD FACE CAPS sud
$1 per word
[First Word: Mo Charga For Bold Feca)

Remittance of § i3 enclosed to cover ingectionala) in the BSuBg], Classification

| | | | | |
Mo Charge for CAPS | 2 | 3 |« | & [ & I

| ] | | | |
'l s | 10-557.00 | t1-pm2T0 | 12-pa8.40 | 13§70 | 14-579.80

L | | | | |
15-885.50 L] | 75090 LT [ 19510830 | =n-11400 | T-gn1am

| l | | 1 |
2517540 | B0 | 2513600 | z=s1azm T | 2r-s1s3.80 | m-s150.80

] | f | i
20-5185.30 | se-s171.00 | amraTo | x-gim24n | 33-sv88.00 | sa-s1ea.80 | =-8198.50

l | | | | |
$8-520% 20 | 4080 | 38-E11650 TR | sss228.00 | a1-33:370 | «2-4m.40

| | l I |
43534510 | 4a-sas0m0 | #5-s258.50 | #-g22.20 R | s | s-szm.a0

l | | I 1 |
S-5295.00 | =-gs0.To | 5220040 | s3-$302.10 | s+-s307.80 | ss=s313.50 | Ee-s31920
YOUR MNAME PHONE:

{PLEASE PRINT)
FIRM (NAME IN AD)
YOUR ADDRESS
CITY STATE Z2p
DATE: YOUR SIGNATURE
{PLEASE PRINT OR TYPE COPY & FOR ADDTIONAL WORDS ATTACH SEPARATE SHEET)
HEALTH, VITAMINS “SPANISH Chicken Deight’ Sand $1.00 plus BASE To: FREE BEERMAKING BOOK Pius Catulog. Finest Equip-
Continusd from “Fiecypa”, Boy T4, Pobars, MT 55070 mani, ingredisnts. Fully Guarentssd. SPI, Bax TBA-M, Chapel

——-—L—% Hill, MC 27514

FIGHT Strass! Special lormuta ol vilaming — minemls —
herbs gives you TEndurence Supreme’! Froe trind offer —
Pro-Stamina Products, Box 175TPMA, Cosur o Alene, idaba
B3ana

PERFECT ELECTRIC SHAVES Wah An Al Natural, Dey
Lathar, Skin Conditionng Stk Shaving & Faster And Closer
Than You Ever Draarmed Possibie. Freshens And Drainfacts.
§4.85 Par Stick Postage Inchuded. Redmont indusines, Inc
Box 27, Wesl Hempstead, MY, 11552

“FREE DETAILS" Medical Teals Explained PO Box
180C, intariachen, FL 32048

FINEBT quality witarna and nutriional products Trom
Rlfuras Fiohest sourcbs. Quamty Bacouris. Fiee 20-pages cat-
alog. E H. Mcloswall, Haafh and Fitness Degpd, 323 Frankiin
Blg. 5. Sule 804, Chicags, 1L G604

REPAIRS AND SERVICING

REFRIGERATOR TUME-UP THAT CUTS OPERATING
COSTE. Rememiar & reingeraios 0 good condiion funs less
and savas dollars. Pholocogy of articks svalabie Send lor Plan
X-532-A « §1.0000; Popolar Mechanics, Box 1014, Radio Cay
Stafon, Mew York, NY 10001

FLOWERS, PLANTS & NURSERY
SUPPLIES

I5-MINUTE HOMEMADE BAEAD. Mo mors Waiting Crer-
night. Cack, Easy, Delicious. $1.00. Aynl Garsh's Homemade
Bread, P.OB. 20234, Tallahassoe, FL. 32318,

FIVE graat mea! casserias §3.88. 5. Jolla, 128 Homar, M.
Prospect. IL 60056

EASY CROCK POT BRECIPES with Mecan Flaw Plas
Ot Timesaving Deficous Moads. Sabtslaction Guaranbeed
§2.00. Troy Alan, 1108 Elsberry, Valinga, CA 81744

EASY Cinnaman Rolls, Cinramon Mut Bread, No Preserva-
wves. 52.95, Box 2577, Lateson, Colo, BONE1-2977

PRISON BUCK -Ingxpensivel Easy 16 makal Send £ 08,
Box B06E2, [aclosomdlle, Flodida 32205

BEER LOVERS — Brow your pwn. Delicious] inanpensine!
Froe Cataiog, Beer Gagr, Box 250000, Lansicg, Mchigan
ARG

BEERMAKERS OMLY! Fee ColnlogMewselor
Wilam's, Box 4518, Oakland, Calllomis 54804

BREW BETTER BEER (Guararead]. 17,000 Bofties Expe-
rence. Send §2.00 Dr. Chuck's Secrets kv Successhd
Brewing, P.0.0. 20334, Tellshasses, F 32316,

FANTASTIC Meal Dabicious Simpie 300, Lindsey, 1805
Cardgan 'Way, Motesio. CA #5355

AVOCADO Fie Fecios. Delsoes ard Easy. §1.00. SASE
Wooden Whiste, Box 211, Spokane, Washinglon #2100

BALICES FOR CHICHEN 38 Page Recpe Bockiet 5300,
The Saucetost, 15 CIN ST, Adington, MEss. 02174

1001 “§.0 ko £.50° MEALS. §1.50 Plus 50 Postege. Fanny
Gowmet. Box $16Z, Sanfel sland, FL 33857

TERAIFIC Suihel Swuasge From any Ground Mesd!
$2.00 For Sumpie Instructions bad SEASONINGS PACKET.
atva DEA, P.O. Box 1618, Wheal Fidge, Coloraco B0034

WINEMAKING, BEERMANKING, ETC.

GROW CINGEMG, Very Profabls. Have seeds. mobs
Goldengesl. Compiete informaton, K. Colling, Yiola, lowa
52350

RECIFES, COOKING, ETC.

COUNTRY Frash Apple Caks 52,00 SASE, LD, 200 Coal,
Coal Growe, Dhio 45638

HOW 5 Fesd Family of Seven lor Lass with Ong Pound
Haemburgar 50 Recipas. £2 95 Amish-Mennonts Books. Box
&6 PinecraR, Sarasola, FL 33578,

PLIZERIA PLEZA AT HOME - Famous Tour Jenedation rec-
P now evailabie-51 .85, SASE o AZTIP, Box 148, Omar,
Mhchigan 45749

WINEMAKING-BEERMAKMG-GASOHOL. Free Suppy
Caieing. Yeas! Equipmenl, Contnental, Box  188PM,
Cassalamy, FL 32707

WINEMAKERS-BEERMAKERE— Frew Caimog—Fast

BEEAMAKING-WINEMAKING Wore #1, Free Catalog
Wingyard & Brow, P.O. Box 401-8, Saull St Mara, M
AFTEI

FREE BEERMAKING CATALOGD. Ouality. Seleciion, Low-
b5l poces ampwhers. HOMEBREW, Bon 138M, Hasiet,

KAMLUA, TiA MARIA, CREME DE MENTHE RECIPER.
£2.00 To; Mrs, B's, Box §74. Litohfield Park, AZ. 85340

MESCOVER how good your Homemids Yne Tasies e
CHAMPAGNE. Carbonabon Device §8.85. COy

10 =395 Josal Bevernge Products, Box 222713, Camal,
Ca ozl

WINE Besrmuking Flecipe Collection, Equipment Suppiy
Catalog $1.00. Boa 1B8, Conway, AR 72000

BURGLAR ALARMS & HOME
PROTECTION

WARNMNG Cards. Proven homs Warshouss. 20 for 55,00
Chach, HGCO, 2150 Cross, Eugane, Oire. 37402

Secyice— Lange Seecton; Krass, Box T856-1, Independs
Miggooin B4053,

FREE ENCYCLOPEDIA Wnemaking, Beermaking Sup-

phss, Equipmem, Ingredients Yynox, F.O. Bax PM154808,
Rochasier, NY 14815

WINEMAKERS-BEERMAKERS Frash Siocks. Fast Ger
wicw, Froe Cateleg O'Brien's, Box 2040, Wayns, [L 60184

MANE QUALITY BEER, Wine. Fres catalog. Vilage Stare,
Box C-51PM. Wesspon, MaA 02780

PREVENT FROZTEN PIPER! MOMITOR TEMPERATURE
BY TELEPHONE. information. HEM Manufacturing, Box 143,
Haddon Heights, N DBO3S

ALARME: BURGLAR AMD FIRE, High-Tech Secunty
Products To Protect your Famely And Business, Mama Brandy
Al Discount Prices. Catalog 51,00 |Refundetbie). Advenced
Security, Bow 158, Dapd. 77, Desalb, IL 80115
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/7) NORTHERN HYDRAULICS
*5 SUPER MID-WINTER SALE

Prices Good Thru Jan 25, 1984 '

i gal 2 Stage pump
Use with 5 Hp Motor #1011 S88
13 gal pump
Use with 5 - Hp Motor #1012 ST28

Heawvy Duty Slide, 5 HP engine
combined with 11 GPM 2 stage
pump. Aulo detent vahe, & 16 gal 2 Stage pump
wedge. 3 Galion Tank with Filter & ﬂm Molor
Straines, Largs Praumatic Low o cada A L‘zgll P:':':: ey
High 5 wheeals. 174" Hitch
0 S whialy. 1 Hl use wilh 10 Hp. or Larger Motor #1016 $239
Low Speed #1128 ;5; Standard Control Valve
High Speed #1125 Built in Rel .
ey gAY Lin Relief Vave. #2010 S42

Detent Valve,
Pressyure Sansilive delenl
~__I8%ton You don't have 10 Hold Mandie
Heavy Duty 47 x 24" cylinder, 5 gal on retum stroke #2020 S48.50
Resevoir, 11 gal 2 Stage pomp. 5 Hp i High & Deep Wedge
Motar, B Hydraulic Wedge, Suction . #3060 SI2E
Strauner, Filter, 480 x 8 High Speed Hydrautle Filter
ires, 170" Hiteh, Heawy Duty Frame. 5 1o 20 galmin #4020 STO.78

These will spéit the toughest trees 4x24 inder
Low Profile 15° ot F}ua; | {Can go u:m?;- fs%em $109

i & Sx 24 x 2 Tle Rod
Will Ship 48 States 5650 type Ship wi. 100 Ibs. #009524 S204

A 24 fton Block Busitar
12" Wadge, 5° Bore x 247 Siroke cylindar.
7 gal Tank. 15 gal 2 Stage pump. 10

Hp. Motor, Auto deten valve
On Sala #1142 31218
Will Ship 48 States S80

[Mizs! inciude Fri ai ters of crder
o we vwill shep Fri Collpet )

4, Traller Parfs

W have the largest sock of trader parns 1o repasr of busld your own al discount
prices inclding Hubs, fendeds, whaols and Ures, Axles, Brakes, Hitches,

Winches elc.
4 hole Hubs - Spindies $33.00/8et
llera #1251 Trailer springs 2000 LB capacity $22/'PR
5. tem  Wheel and Tire Sets
1211 480%8 {4 Hoie) 2.00 ca.
1216 4B0x 12 (4 Hole)
12131 570=8 $31.00
6. ATV Tires
Save up 10 50% 3 ply Betted Construction (U.S. Mada]
1. Bas Engines (Horizontal) 21 x 12 x B Knobby
5 Mp Briggs % Shah #6052 5137 21 %11 x 8 Trail Pro 7
5 Hp Tecumseh %' Shaft #6051 g:_zg 25 x 12 x 9 Twrb buster 7.00
& Hp. Tecumseh ¥ shall #6061
T Hp. Tecumseh %" Shal #8072 178 7. Honda Generafors
8 Hp Tecumseh cast iron sieeve #6081 83 Quizt and reliable. Statc noise suppresser for reduced TV and Radio inter-
10 Hp. Tecumseh cast iton sleeve #6010 E214 Terence Chl Adarl system automatically shuts off engime f ol wel below Sate
3-20 Hp. Honz Yerl Engines at discount prices limil. Chroma plated frame fof profection. Ideal for campang accessones. smal
ioals and appliances o emergency Power.
2. infrared Healers ITEM #1660 EM-500 500 Wans w
11,000 BTU Infared Heater s e B Z
Mo fumes. inslant heat, Nghts i seconds. Economecal and Versalide, use n Will ship lor o 48 States for §10
emergency heat siluations, camping. farm, garages. cabins eic. For use with geners
disposable propana cylinders llem #17201 Sale Prce S38.78 Serd for Free 100 page Discount Calalog
24,000 BTU Double Bumer Infrared Heater Diseount pricas on Generators, Log Spiitters, Gas Engines, Hydraullc Parts,
Usze 1 or 2 Burners. Mmmbier Controls lel you adjust heat from G000-24.000 Wirches, Traller Paris, Alr Tools, Truck accessories, ATY Tires, Go-Karl
BTU Satety shut off vahee. Use with 20 . of arger fank Parts

\tern #1727 Lst 187  Sae $99.00

3. Magnel Healer

Clings 1o any magnelic iron o steel surface. Energy effioent. Thermostatically
controfied Provides heal lof pipes, purmnps, enging oil pans and countless other
uses. liem #1711 Sale ST7.5

Northern -

ORDER TOLL FREE 1-800-533-5545

Morthern Hydraulics
P.0. Box 1218, Dept. # D014 B
Burnsville, MN. 55337 Use Your Mastercard or Visa

SEND COUPON FOR FREE DISCOUNT CATALOG

'--'--'----l.1

[ ]
Ma
Hydraulics -
'ir“"il;h P.0O. Box 1219, Burnaville, MN 55337 Depl. # 9014 ress
JIEy N City State, Zip



The inside story.
Tempos interior is i
computer-refined comprut-
men for five. Computer-
designed placement of
seats, door, roof and win
dow ares afford nusi-
i space efficicene
Even Tempos front.
wheel-Urive configuration
was dhesigned o prowide
POE T or Tee T Since
there is no drve shadt,
there s no darge humpr o
rob valualsle floor space
by Lact, Tempo actusl by Fiis
more rear room than o
Moerceddes 301"

controls are all placed

Fordriverscomvenicnce,

within easy resche For
adided ese, wipers and
wiksher, directionals, high
beanms and fash-w-pass
are locsed on the steering
column itself

Technology that works
for you.

Ohursicle, o unigue aero
dhvreimic shape channels
the wind oner snd arournd
Tempao tor help inereuise
Tuel efficienc: Tt also
directs the airflos: reduc
g onerall Lift for
improned stabiliny and
directional contnol

Its fromtewhiee! drive
delivers allweather

traection, wihile fis fowr-
wheel independent sus-
pension provides o
stxoh ride

Plus. Tempe his the
worlchs et advanced
I O COImPLer e
EECIN It processes dj o
250,000 compraneds per
second Coupled with
Tempuos 23000 TINC (High
Sevirl Combuastion CTIZIne,
vo gt guick poser
response from astanding
st and ar cruising specd.

Best-built
American cars.

When we say "Quiality is

oy 1,7 wee are talking

Get it together—Buckle up.

The new’84 Ford Tempo.
Technology never felt so comfortable.

about more than a
Connribie i, W e talk
ing about results. A recent
survey concluded Ford

| mutkes the best-built Amwer

ican cars. The survey
miczisired] eavier-reporicd
problems during the first
three moe b of envner
ship of 1983 Cars designed
aovned el v thee TS, Al
thaet commitment Con-
Tiriess i 1

sen o EPA broero S doim
lrndes

Have you driven a Ford...
lately?
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15 mg. ", 1.0 mg. wicotine av. por cigaraits :

FURKIEND

Experience ‘_ Warning: The Surgeon General Has Determined
the Camel taste in That Cigarette Smoking Is Dangerous to Your Health,
Camel Filters.
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