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The Armstrong
Trim and Fit Kit
makes an Armstrong

no-wax floor

as easy to install
as it 1s to live with.

2 Tun,‘u‘r the r_l. iy
o naw oo

neaul-ll.ﬂ 1|I

Even il you ve never inslalled a sheel winyl 1100r
befora, the new Armstrang Trim and Fit sysiem makes
it easy 10 do yoursell, And do it right! The Trim and
Fit ¥ has everything you need, including simple slep-
by-slep directions

The only hard parl 5 deciding which Trm and
Fit toor 1o choose. Bacause there are s0 many 1o
choose ftorm. Mare than 170 palterns and colars. A
vanaty of perfformance leaturas ke no-wax and cush-
igned comfort. And there's a Trim and Fit floor to fit
mast any budget

Once youve made up your mingd, tha rast is easy
Its truly a do-it-vourselfer's dréam—come Irue!

Fot fres ierature, eall tol-free B00-233-3823
(i Pa B00-732-0048)

(Armstrong
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No other Canadian whisky
tastes quite like Windsor.
One drink will show you
Windsor's unsurpassed mild-
ness, satin smoothness, pure i Bk

drinkability. Our taste stands NM’I‘ ‘l”” IIHlHl"ll‘lW“MH

out. That's why Windsor
stands alone. NOW  ruoo-nyT-7nsB
WINDSOR* AVAILABLE IN THE (L
ONE CANADIAN STANTS ALONE mﬂm m-
Our new lightweight 750ml bottle:

CANADGAN WHEEACY A BE W « 80 PROOF - IPCPTED AND GOTTLED BY THE wWiskrsDR DISTR LI QOMMANY NIW VORRC N v 00800 KRATOMAL DESTELIORS FRODUCTE QO *NOT MOMLABLE & SOME STATLS




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health
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INTRODUCING OLD SPICE’
CONDITIONING AFTER SHAVE.

On those occasions when Jack “Hacksaw”™
Reynolds takes blade to beard (definitely not
before a big game), he can get real sensitive,

It's that burning, itchy feeling called
“Shavers Skin” that sometimes lingers into
the afternoon if vou're not lucky. That’s
when Hacksaw sends in OLD SPICE
Conditioning After Shave. 1t's more than
an after shave, because it's rich with
emollients to tame even the meanest face.

And because it's OLD SPICE -vou know
it smells clean, classic and masculine.

& 1T
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ONDITIONING
AFTER SHAVE
LS ML

For tough guys with sensitive skin.

| Editorin-Chief: John A, Linkletter

Executhve Editor: Joe Oidnam
Managing Editor: Bl Hartord
Graphbc Director: Bryan Cannil

Spedal Editorial Featurex: Sheidon M. Gallager, eoior
Automoties: Dae A oyt 1AF, edind; Micrss Larmm
st ol Dlaniel € harles Foas (Detrom)

Bowating. Outriones mnd Trmsd: iy M, editor

ERecrronics: heil L Shapir, ednod
Sclevaon: D Edkiow, Sailor

Ecitorial Production: Peter Eaion, creef;
Jarn Bostonian . an. Peter Franoescon. John Girsbeng,

Design Divecton; Ira Hemick

AL Angrewen, Justn

Special Publcations: Citorg B bica

Clrwpland:; POC

i 84122, [216] 7927334
I-HN?H 460 Eas Caron Paza Qv Cason Cal
FOM4, [213) 5328101

Production Manager: Forakd Tuosm
Addverting Production: Patreia Wood, (7121 262-4800

Edivorial offices; 724 Wes S S, Mew Yok MY

10019, e cannot be responsiie Tor loss of unaclicited
QUETICL. MArUKCApGL. of phitos. For retum, they must te
ACOOTEanied by AeTuEte DOSLAgE:

23 Wem ST R Tork, MY, 1000, [207] 2628092

Advertiing Director: Gad Alfango
Adtveruiing Cfce:

Mewy York: 2048 Wes 570 S New Yok, MY, 10019,
1200 2628004

520 Mot e O] 1
RIFES Sswe arri e Croon
Deetrolt: 377 Frcher R, Gromes Poinie, Mch #8200,

(313) B81-3520
2655 Green R, Clevelard,

Sabes Manager: Sophie GrONowicE,

Cliasied
{712) 262 4825

Puhlizhed by The Hearst COMpOranon

President: Frank A Bernack Jr,

Chairman: Randolph A Heast
Presidert, Magaxines Divislon: Gibent © Maurer
Publisher, Popular Mechanlks: Darel I Coleman
Pubsltshing Consultant: Richard E. Deems

POPLILAR REC HARNICS £ PLBLSHED MOMTHLY

Iy ihe HMeand Coepoeshon ¥59 Baghin soevue Mewe Yo,
WY W LA Frank A Berwack Jr, Precent

A Fleanp CFarman Hameacn A M Vo Prisient
ard Ty, Hanaey L Lo Wice Prétadent gnd Seonetany
g M, Doinaant Dbt O M. Pritadent

i Bobwt Biws, Eariitie Vide Pretaird ofd Gerts

Diarwei §. Colermary Vice Preucen] fof Pogadar Mechores

AL A SERVCE TO READERS, Popeis Meciursts pulishe

PODLILE WASC s Caniitl J50rme reapdrdibalify fte phoder
A e OF MehYaiue oF [eiper ] sl i
o rrarndachued fpocuch, o seacer- Sl ropedcs rmustiog
o plars publdarnd i s magarne

POPULAR MECHANICS » NCVEMBER 1983



Tlm vary idea of
fiying at Mach 2

speeds in a destabl-
lized airplane seems
chancy at best Gen-
erations of pilots
have held, as an arti-
cle of faith. that their
planes were blessed
with stability. It was
a built-in  stability
that kept the plane
straight and level
even if the pilot flew = ‘.

it hands-off. But a de- Gallager and one of America’s newest et fighters at the
liberately  destabi- International air show on Le Bourget fleld near Paris
lized machine? One

that tumbles out of control if its computer fails? Well, that's the way things are
these days when you're Inoking for the uldmate performance. That's just one |
of the many fascinating bits of information that Special Features Editor Shel
Gallager picked up in the course of researching Tomorrow's Shifty Dog Fight-
ers, which starts on page 73. . . . We'll probably be accused of cruelty far |
showing our woodworking readers the home shop in this issue. [t's the kind of |
workroom that everyone dreams about. and hopes he'll have | . . someday.
Our Add-On Dream Shop Packed With [deas (page 84) is in the home of
August and Susan Capotosto. If the name seems familiar, August is the son of
Rosario Capotosto, a long-time contributor {who also. of course, helped with
the project). . . . Are you ready for yet another import from Japan? [t appears
that we'll soon have an American version of the Japanese bullet train streak-
ing through Southern California. If everything goes as planned, vou'll be able
to put your Honda in a parking lot and ride from Los Angeles to San Diego at
165 mph in The Fastest Train In The West (page 80). . . It's bound to happen
whean you try to fly a machine that's designed, essentally, for travel on the
ground. That's what Outdoors Editor Ray Hill discovered when he flipped a
Ski-Doo snowmobile while making exuberant leaps for photographer Jim
Elder. Mo harm, though. Ray suffered only embarrassment. while Jim shot the
excellent photos that accompany the article, New Snowmabiles: We Fly The
‘845 (page 82),

& » L)

A motor-driven camera captured all but the red face as PM's Hill [ 1] tried a barrel
rall in a snowmoblie, (2) tumbled In the snow, and [3) sprirted to the finish line. |

&aéﬁm |
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See your Easco dealer for a
great new set of combination box
and open-end wrenches. Five
popular sizes. Drop forged, heat
treated, and chrome plated. Life-
time guarantee. All yours now at
a special low price.

€asco

& 1983 faswco Hara Tonbs, |ne




LETTERS
TO THE EDITOR

Snorkel-Tow update .

In your article Build PM’s Snorkel-Tow
For Lazy Summer Fun (page 68, Aug.
‘83), you showed the wrong diver's
waming flag. The familiar square red
flag with a white slash is no longer
legally correct. According to a recently
passed faderal law, the proper dive flag
is now a blue-and-white chevron
known as "Alfa"” (the letier "A" in
international flag code),

The old flag will no longer provide
legal protection in the event of an aca-
dent, and a diver could be cited for fail-
ing to display the new one. For the
moment, the U5, Coast Guard Auxilia-
ry recommends that both flags be
flown until the Alfa flag is more widely
recognized.

CARLETON M. STEWART
PUBLIC AFFAIRS OFFICER

US COAST GUARD ALKILIARY
LONGHOAT KEY. FLA

Thanks for the update. As a rernind-

er o readers. both the old and new
dive flags are illustrated above,

Your electric-powered Snorkel-Tow
looks like great fun, but | wonder if it's
completely safe. You specify that the

battery must be enclosed in a plastc
case to prevent shocks, I've heard that
lead-acid batteries can give off explo-
sive hydrogen gas. Could hydrogen
build up inside the case and create a
dangerous condition?
FRAMK SCHMIDT
. CHICAGO
it's true that lead-acid batteries can
release hydrogen gas. but this normal-
ly occurs only during recharging. as
was cautioned in the article. Little or no
hydrogen is given off during the dis-
charge cycle when a battery is in use.
Also; the battery case, made specifical-
{y for marine use, is not designed to be
airtight.

However, to be absolutely safe, PM
recommends that a catylator be in-
stalled inside the battery case under
the lid This is a small, inexpensive
device that converts hydrogen gas lo
harmiless water vapor. It is available
from Seatech Corp. 385 Northwest
85th 5., Miami Fla, 33150,

Galvanized Gls

Unlike M. Sgt. Daniel Evans (Letters,
page 6. Aug. ‘83). [ do not ohject to the
use of the term Gl in reference 1o sol-
diers, but you should at least get its ori-
gin straight. Contrary to popular belief
that Gl stood for “government issue.”
it actually came from the leters
stamped on Army supply cans mean-
ing "galvanized iron.”

In the cavalry regiment | served in
some 50 years ago. the Gl can had a
special meaning. It was a receptacle
placed outside the barracks at night for
the benefit of those laggards who
couldn’t or wouldn't make the 200
vards to the regular latrine,

I0HN FOUNTAIN
MIYEREIDE, CONN

Sounds logical, but iU's a new one on
us. Anyone want fo confirm or contost
this derfvation?

Slick-looking saw table

Thought you might like to see a photo
{right} of the radial-saw stand [ built
from your excellent plans (Build PM's

&

Compact Table For Your Radial Saw,
page 122. Feb. '78).

The clever folding table extensions
provide a large worg surface without
geting in your way when they aren’t
needed. The construction plans were
easy to follow, and the work center is a
joy Lo use.

BERNARD W, CRUSE JR
INDIAN THAIL N.C

Thanks for the phota: you did a great
Job. For others who may be interested,
photocopies of the saw-table plans are
available for $2.50 postpaid from Popu-
lar Mechanics, Box 1014, Radio City
Swation, New York. N.Y. 10101,

Welcome aboard

| just received my first copy of PM and
am already glad [ subscribed. In your
Homeowners' Clinic (page 12, June
‘83), I found the solution to a blocked
toilet problem that had been giving me
fits. With your help, [ fixed it myself.
The variety and value of just one
issue have convinced me that | made
the right decision. Thanks.
ALICE E. BECKER
PITTEBLURGH

A friend recently gave me several
copies of PM to look over. | was so
impressed with the content that ['ve
now become a regular reader. | espe-
cially enjoy your features on wood-
working., being a cabinetmaker my-
self.

KEVIN BRADSHAW
CHRISTCHURCH. NEW ZEALAND
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Now nn_leri_ca’s#1 chain saw
comes with yet another feature
fount on no other saw:

¥ Free Boots! $55 Value

4 {' Homelite chain saws give you all the
g performance features and power
-~ you need to do the job like a pro.
s And with our FREE boot offer, you
e, ~an even dress like one!
—. ‘When you purchase a
B Homelite® Super 2, 240,
o 245,330 0r 410
: chain saw be-
g tween September

S p | and December
31, 1983, welll
. EBE‘ send you a FREE
pair of $55 Wolverine genuine pigskin leather
boots, for just $3 postage and handling! Your
Homelite dealer will give you details, and then
he'll show you even more features, to boot.

Innovation that puts us a cut above the rest.
It's not enough just being the leader in Z-cycle
engine technology and pioneer of the
modern chain saw. Our latest engi- &
neering breakthroughs resultin -~ €
the most advanced performance
features imaginable! Features
like advanced carburetor design
on our updated Model 410, for
improved engine idle and accel-
eration, Extended wear features

that let our new Model 245 go above and beyond
the call of medium duty saws! Combine that with
features like vibration isoclation for more control
and less fatigue, and you've got the best selling
line of chain saws in America today!

We're America's # 1 chain saw because safety
is our #1 priority.

Homelite chain saws continue to
sel an example for the industry,
with safety features unheard of
on other saws. Our exclusive
SAFE-T-TIP®anti-kickback device
totally eliminates kickback by
preventing the nose of the guide bar ir::rrn stnkmg
a solid object. And our Raker 1II™ Kickback
Supression Chain reduces kickback intensity by
as much as 75% compared to conventional non-
safety saw chains,

With so many features, you've got all the right
reasons for walking away with a brand new
Homelite chain saw. And with our FREE boot
offer, you'll even get something to walk away in!

See your Homelite dealer for “FREE BOOT" details.

NOBODY DOES THE JOB
m?n“rfm LIKE Sl !

- — 1
HOMELITE/JACOBSEN. =

L

TEKTRGN

Homaide Drveminn of Texbnon ing



BILLHARTFORD

IMPORTS &

MOTORSPORTS

The 1984 Mercedes 190 is here

You can now spend $24.000 for the
smallest Mercedes in the "84 line. The
new 190D (diesel) and 190E (gas).
which have just gone on sale. offer a
new scale of Mercedes motoring. The
U.5. models of the compact M-B keep
the 180 designation that's used on the
European versions, Power for the 120D
is a 2.2-liter diesel Four of 72 hp. The
190E uses a 2.3-liter, fuel-injected gas
Four of 130 hp.

Compared to the gas-engined 190 in
European trim. there is a performance
penalty with the 2.3, which is emis-
sions-controlled for the United States
Sdll. it's a strong and willing power-
plant for the & 655-pound 180E With
the automatic transmission, it's our
choice if we were buying a 190. The
M-B compact is not a performance car,
50 we wouldn't opt for the fve-speed.
We also found that the sedan is sporty
enough and handles so superbly that

Sport 190, with | Cosworth Irve,
whas Just Introduced in .It':n:t‘?drb
Ing new 1900 and E here—yet.

we would not saddle oarselves with tha
diesel just for the sake of more mpg (29
for the gas vs. 35 for the diesel).

During several hundred miles of
driving in hilly country, downshifting
and tryng to push the pedal of a
five-speed 1900 through the floor,
we tested only our . . . patience.
We would have preferred to have
been driving the gas Four—with
aither transmission—:0 enjoy the 1580
gracefully sure-footing it over some
very challenging roads. (We already
knew about the excellent 190 chassis
and suspension from our European
test—see Driving The Mercedes 190
And BMW 318 page 105, Apr. ‘83—
and the U.S. version is unchanged in
that regard.}

European drivers have been clamor-

ing for an engine worthy of this chassis
and Mercedes has delivered: The new
Sport 190 has a 2.3 with Cosworth
head that incorporates double over-
head cams and four valves per cylin-
der. It's not yet in the model lineup
here. Too bad. It would have been just
the car to have driven at the Indy
Motor Speedway. which is where

Mercedes introduced its ‘B4 1.5

190 models. For a look at real per-

formance cars, we had w content
ourselves with a walk over to the Hall
of Fame Museum at Indy. There's a zil-
[1on horsepower packed into that build-

ing—don’t miss it
Here are the rest of the M-Bs for "84:
The 3805EL and SEC get 5.0 liters and

|

The 1908 Mercedes GF racer, author at
whesl, 5 In Indy Hall of Fame Museum

become the S500SEL and SEC; a 380SE
is added for a gas ahernative to the
3005D; and carryover models are the
300D, 300CD. 300TD. 3005D and
3805L The 240D is dropped.

Looking up the road
Now that the automobile is almost 100
wears old (Mercedes celebrates its cen-

tenmial with its

1986 models)

and

we'Te racing up on that magic number
2000, automakers are planning further
ahead than usual. Volvo has even built
a turn-of-the-century prototype.,

The LCP is its
Light Component
Project, a wagon-
like .car weighing
less than 1,500
pounds. Stressed
components are
“aluminum and
body panels are
plastic, The turbo-
diesel has a magne-
sium block, possi-

Rear seats face aft In Vohleo's LCP. a station wagon-lke car. bly to be used with

a continuously variable ratio gearbox,
It could be Volvo's first fwd car. For
legroom and safety. the rear seats face
aft.

Meanwhile, back in 1984, Volvo's DL
models get raised trim level; the 760
turbodiesel gets a four-speed automat-
ic; GLT wrbos will have the intercooler
factory installed by January; and. by
March or April, the turbocharged, gas-
engine 760 will make its appearance in
the United States.

Following ‘B3, Volwo's all-time
record-breaking year, prices should be
up no more than a percent or two, with
DLs starting at $11,000 and 780s sell-
ing for $19,000, ™
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1TheNewCar:
[t was designed

to Move people.
In comtort and
with unrivaled
efticiency EPA
est. 51 mpg, 67

G mrileage by L3 liar eogyne Use 51 mipg for comparisen, Yise mideage may vary siih speed. seather and wrip length, Hwy mikeage will probalbily be bess. Calef, gines will be lowet




your driving
needs are today,

And what your
needs will hikely




be in the tuture.
The New Car,
the CivicCRX




NEIL SHAPIRO

PM ELECTRONICS
MONITOR

Computer bug ‘bytes’ photographers

Cameras, because of the need for both
miniaturization and accuracy, have al-
ways been packed with the latest in
technological advances. So. its no
wonder that a talking camera and a
thinking strobe light have recenty
made their retall debul.

The new Minolta AF-5v is a 3%mm
autofocus camera that's having so
much fun being your photographic
friend that it just can't shut up. While it
doesn’t have the vocabulary of a Wil-
liam F. Buckley Jr., its handy reminders
of "Load film.” ""Too dark, use flash,”
and "Check distance” will tend to make
all other cameras appear incCommunica-
tive, if not downright recalcitrant,

Of course, i you are Laking piviures
during solemn marriage vows, for
example, you may crave less conspicu-

ous peace and silence If so, the voice
module can be gagged via a simple onf
off switch

But. as many wives and husbands
may attest, it is all ton easy to ignore
the voiced warniings of a loved one. so
the AF-Sv also has the usual style of
warning LEDs as backup. All in all. this
is a nice camera for the autofocus
crowd and the added voice can serve as
more than just a gimmick.

Then, there is the Albert Einstein of
flash units—the brand-new Vivitar
5600 modular LCD fash. Basicaily, all
that the photographer must dois scloct
an ffstop (after punching in the film
speed). The flash itself computes all
infu and displays iy shutter  spessd
choices on the built-in LCD soreen, It
even will automatically sel cameras

that are equipped 1o accept "dedicat-
ed” strobe units such as this. The unit
is really three pteces hooked together
atop your camera in 8 minlaturized,
modular fashion,

The head, which is the light on 1op, is
available in three versions: hara bulb, a
standard model that throws light 111
feet at ASA 108, and 8 super-deluxe
with a motor 200m front that can do
wide-angle coverage and telephoto.
The main unit. or body module. holds
the LCD display and the control elec-
tronics. The processor module is the
interface between your camera and the
other two modules. Processor modules
can customize the BE0D o just about
any setup.

Anyway, the next time someone
srruses you ol taking Doring piviures,
at least you'll be able to talk about your
exciting, high-tech equipment!

Super new cartridge

Once in a while, our Auto Editor may
get to drive a Ferrari, or our Outdoors
Editor may fly in a combination kite and
airplane. but being Electronics Editor
has its rewards, too. For instance. we
just test-drove a new V15 type V.
Mark [l stereo cartridge and found that
it tracked tighter than a Ferrari and
soared higher than a ParaPlane,

When you open the case and inspect
the V15's included 1oolkit of miniamure
screwdriver and jewel-like bearings,
you know you're dealing with a quality
product. We found the V15, along with
its kit, to be the easiest to mount and
balance properly of any cartridge
we've used, Ease of mounting is impor-
tant! With an improper alignment. a
cartridge cannot parform up to its max-
UTIUIM SPecs.

And, the V15 has an impressive list
of specifications. Made 1o track at ong
gram. the W15's hyperelliptical stylus
can search out any information the
record groove has cut into its sides,

Each cartridge is packaged with &
computer readout which details test
results that were made at the factory
on each individual unit. Everything
from trackability (the ability of the sty-
lus to keep in contact with the record
groove) to channel separation is de-
tailed. But the bottom line has to be

1£

how the carridge sounds—what nu-
ances of the music it can make clearer
and truer,

Listening tests proved o us that we
could detect an improvement in sound
from another expensive carridge. At
£250 retail. this is ndeed a luxury
item—but if your music is worth it
then talk to your pocketbook. Even
more enhanced versions of the V15 will
be on the market soon Get yourself an
earful

Spreading the word

If you have a computer, the odds are
pretty good that you will have a
spreadsheet program such as VisiCalc
or SuperCalc,

If that's the case, here’'s a tp; There
is a very good users’ group for calc peo-
ple called "Intercalc™ The Intercalc
group publishes its own newsletier of
hints and techniques. You can contact
Intercaic at Box 254, Scarsdale. NY.
10583, M

Meter

If you build & cir-
cuit for RF (radio-
frequency) levels,

be certain RF energy
doesn’t stray into
meters and throw off
readings. Shield alf
meters with metal
grounded to chassis
ground. Bypass con-
nection points with

a small disc capac-
ftar. This will short
RF, but allow normal
(lower) frequency
power to be metersd.

i
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Chrysler’s ‘84 imports

Chrysler introduced its 1984 line of
imported Mitsubishi vehicles recently
at the beautiful race circuit in Bridge-
hampton. N.¥. Mitsubishi  has
dropped the Challenger and Sap-
poro models for ‘84, so Dodge and
Plymouth dealers have been given
a cleaned-up version of the turbo-
charged Mitsubishi Starion. dubbed
the Conquest
The ‘84 version of the Stanon/Con-
guest has smoother siyling. with no
fake hood scoops, and neat driving/
flasher lights built into the front bum-
per. But the 145-hp, 2.6Jliter. ohe
engine still produces a ot of wheel hop,
especially when you dump the clutch in
second—it feels like you've just been

Front-drive Colt Vista wagon has van-llke styling and wversatile seating for seven.

rear-ended! Figure on a 812,500 1w
514,000 price range.

Chrysler is offering a turbo option on
the Colt hatchbacks this year, making
them modern-day versions of the old
Mini-Cooper. The 102-hp. 1.6-liter en-
gine rockets the tiny Colt from O w 60
in 8.1 seconds and through the Y4-mile
in 18.3 seconds at B3 mph—all figures
slightly better than the Conguest
Michelin XVS ures and gas-filled
shocks are standard on the $7 500-
8,000 Turbo Colts

But the real show-stopper was a sev-
en-passenger family wagon—rthe van-
lixe Colt Vista with its space shuttle

styling and clever seats that fold and
flop w form everything from lounge
chairs to a double bed. They even
accordion out of the way for maximum
cargo space. Unlike Chrysler's T-Wag-
ons, the Vista's seats can't be removed,
and its floor sn't flat so it's called a
wagon, not a van. It's 4 in. narrower
and 5 in. lower than the T-Wagons, but
the same length, Fwd is supplied by an
B8-hp, two-liter Four with the choice of
a three-speed automatic, five-speed
manual. or the 2-by-4 Twin-Stick trans-
mission. Only about B.OOOD will ba
imported in "84, so they'll likely sell at
or above the list price of $8,000.

Ciera HO diesel!

Strange. but true, At present, the Clera
high output diesel is just a study, but
insiders tell us it is being worked on
with uncharacteristic zeal

The engine is Oldsmobile's 4.3-liter
VG oil burmer. Why the Ciera? It's
already =et up for the transversaly
mounted powerplant and, though it
might seem otherwise, the venerable
Cutlass Supreme won't be with us for-
ever. Clera is to step into the breach as
the Olds flag carrer when the full-size
car is retired—and that means it must
also pick up the Hurst/Olds mantle the
Cutlass Calais will leave behind. Will
the 1985 Hurst/Olds be a hot Ciera die-
sel? A performance diesel would cer-
tainly find immediate acceptance, ex-
cept in California. where NOx sw@an-
dards would likely ban the car. At the
wery least. such a unigque performance
car would cause a stir among automo-
tive enthusiasts.

14

Fromt-drive C-cars

We've seen Oldsmobile's version of the
‘84 fwd C-car. It was a 98 Regency
Brougham, had a very roomy interior
and a roofline formal enough for the
Queen Mother's lime, Engine choices
are the Olds V& diesel or Buick's port-
injection gasoline VB, 5till, no introduc-
tion date has been set due to a8 combi-
nation of development snags (which no
one will talk about) and marketing con-
siderations. After all. with the rear-
drve cars selling like crazy. why rush
to market with an unperfected front-
driver, especially a market where the
average buyer probably couldn’t care
less about which end of the car was
driving?

Cherokee XJ Pickup

Coming soon—Iin about & year—Is the
pickup version of the new downsized
Cherokee XJ utility vehicle. It will be

powered by the same 2.5-liter. in-line
Four or 2.8-liter VG that Jeep is putting
into the enclosed trucks. The new Jeep
pickup reverses the trend set at Chev-
roletyGMC and Ford, where the pickup
trucks were followed by the enclosed
versions. The Jeep pickup will continue
the downsized look of the new Chero-
kees, in that it will just be a Cherokee
cab cut off at the trailing edge of the
doors and at the lower edge of the rear
windows. Expect equipment and trims
10 be the same as on the enclosed ver-
sions,

All-wheel-drive Alliance?
AMC has tested four-wheel drive under
a dechromed Renault R14 mule body,
using the Alliance/Encore 1.4-liter en-
gine. “We must capitalize aon our great-
a5l strength,”” an AMC design execu-
tiver says, and $wd technology 1s it. The
(Flease [urn (o page T6)
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DETROIT LISTENING POST
{Continued from page 14}

Secrel project awaits “'a suitable plat-
form,” which our mole believes will be
a station wagon version of the Alliance.
The all-wheel-dnve vehicle would use
the 2.2-liter French engine that is going
into the U5 Fuego just about now. A
dwd version of the Renault 18 wagon is
already on sale in Europe with a two-
liter engine and five-speed transmis-
sion.

The scrambling Alliance 4wd unit is
seen as the replacement for the Eagle
line. though at present that car isn't

This Swd Renault 18 station be
the basis of an mmﬂngm x4,

scheduled for retirernent. How the
sheet metal will be bent around the
mechanicals, we're wold. is stll open to
study

Some AMC higher-ups believe the

FOR YOU

WHO WANT

THE
BEST.

Impeccable warkmanship in Pm I-Imdhnnm:l,
ﬁh—n Hﬂupul‘ hﬂﬁrm?nﬁ?n

At no premium in prics. Tu-ﬂlhyﬂ'lﬂ'-l”]

cotolog. Channellack, Inc. Meadhille,

Channellock Tools Are American Made

company has seen its last totally
French-designed car. AMC will contin-
ue to use Renault resources—primarily
Renault engines—but medified with
AMC fuel delivery philosophy,

AMC sees Henault as a shopping
center, the design man told me. where
the American firm can select an engine
here. a suspension there, whatever it
needs to do its own cars. And the
Americans arg hot to whip up their own
vehicles, nat Shake-and-Bake a French
design for U1.5. consumption—no mat-
ter how “down home™ the breading.

The new dwd Alliance could even be
turbocharged. If it were. it would offer
a serious threat in several segments of
the market When we asked an AMC
spokesman about the potental for a
turbocharged Alhance, he maerely
smiled cryptically and murmured,
"That would be an interesting possibil-
ity. wouldn't it?"

Prepare to cross out Xs

In the wake of a history replete with
mechanical problems and an intermi-
nable series of highly publicized recall
campaigns, Chevrolet will retire the
Citation X-car by 1987 in favor of an
L-body, front-wheal-drive car,

The car, debuting in late 1986 as an
"87 model, will be available in coupe.
sedan and hatchback wversions, with
GM's standard mix of four- and six-cyl-
inder powerplants. [t will measure a bit
larger than Chevy's Cavalier in order to
nestle in between the J-body and A-
body cars. Other X-bodied cars in the
General's stable—Pontiac  Phoenix,
Buick Skylark and Olds Omega—
apparently are spared the chopping
block for now. though rumors still cir-
culate that Buick will replace the Sky-
lark in ‘87 with a model that is sull
unknowrn.

Speculative survey

A survey of 300 vehicle manufacturer
and auto parts executives by the con-
sulting firm of Arthur Anderson & Co.
had some interesting results. The exec-
utives believe that:

B There will be another energy crisis
between 1988 and 1992

B By 1992, the import share of the
1.5, auto market will decline from 27 1o
24 percent However, foreign auto
companies with U5, plants will account
for 4 percent of the market

B The $1.500-32.000 per car Japa-
nese cost advantage over U.S. compa-
nies will drop o $500-3700 by 1982,
while prices of U.S. cars and parts will
rise only 3 percent a year over the
same period.

B Average passenger car fuel econo-
my will increase 1o 30 mpg by 1987
and to 35 mpg by 1882, ™
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Only NRI Gives You This Kind of Training and Equipment.
Oniy NRI Gives You So Much Professional Preparation

Build this 25~ Heath'Zenith color
TY with infrared remote control

and in-sei space phone.

using your NRI corder and NEI Action Video
Discovery Lab®, tapes.
~ Only NRI gives you so much of this You Get a TV, VCR, DMM and More
kind of practical training with equipment Equipment To Keep

you learn on and keep. Learn by doing.
That's the way to make it interesting, that's
the way to make it enjoyable, that's the way
to get the hands-on experience and
know-how you need.

Hands-On Tralning For Real
Bench Experience and Priceless
Confldence

You start with experiments and demon-
strations on the unique NRI Discovery
Lah. You learn basic circuit wiring and
soldering techmiques, and then quickly
move on to more advanced concepts as
you come to understand electronic theory,
solid-state dcms‘i‘ia igital ajl;stemﬁ. Iaind
microprocessars. tou learn by actually
building and observing the action of cir-
cuitry you'll be working with in real-life
situations,

Exclusive NRI Training on
VideoTape

In addition to profusely flustrated les-
sons, you get NRI's Action Audio cassette
to “talk” vou through the use and opera-
tion of the professional digital multimeter
you receive as part of your equipment.
Even more exciting are your NR1 Action
Video cassettes. . . videotaped lessons
that show you graphic presentations of
electronic systems, vivid closeups of ser-
vicing techniques and professional
"shortcuts” to study and replay as often as
youl want.

Perform state-
of-the-art experiments

control videocassette re-

You also build your own 25" Heath/
Zenith color TV, a state-of-the-art unit
that includes infrared remote control, a
Time Control Programmmer and the incred-
ible Advanced Space Phone that lets you
telephone from your chair. Using the vid-
eocassette recorder that's included as part
of your training, you learn how to adjust,
service and repair these fast-selling units.
Your front-loading VCR features up to
6-hour recording capacity, remote control,
and programmable touch-button tuning.

di multimeter you receive is a
truly professional instrument you use in
experiments throughout your course and
as a key servicing tool on the job. Using it
along with the NRI Discovery Lab, you'll
learn how to measure voltage, current,
and resistance and how to use it to diag-
nose all types of servicing problems.

Advanced Systems Demand
Advanced Techniclans for
Service and Maintenance

The art of TV/AudinVideo servicing
has taken quantum leaps into the future,
Now, successful techricians must under-
stand advanced concepts like digital con-
trol, electronic tuning, laser viden discs,
microprocessors and more. NRI gives you
the training you need lor success., . .
state-of-the-art concepts and practical,
hands-on experience working with the
!lil';.d of equipment you'll encounter on the
job.

Learn servicing with remote

For a TV/Audio/Video Servicing Career.

Learn how to diagnose
problems using a professional
Je-digit multimeter.
Exclusive NRI Action
Audio instruciions.

Gt complete in-
struction in TV,
“d YCR. video disc
Y players, audia
equipment, home
video cameras,
gnd more with 68
easy-Lo-digest
bite-size lessons,

7 Decades of Teaching
Electronics Skills At Home

NRI is the oldest, larpest, and most
successful school of its kind in the world.
It has pioneered and refined the teaching
techniques that make learning at home the
NRI way one of the most economical and
effective methods ever conceived. You
learn at your convenience as a class of
one, backed by slalled NRI instructors and
carefully designed lessons that take youa
step at a time toward your goal. Mo time
away from your job, no night school grind,
no classroom pressures. Yet your training
is thorough and complete, with a founda-
tion of hands-on experience unequalled by
any other training organization.

Send For Free Catalog Covering
12 Electronics Courses

Cur 14-page catalog gives you all the
details. Init, vou'll find a summary de-
scription of every lesson and photos and
specifications for every item of equipment
included in your course. You'll also learn
about other fascinating career opportuni-
ties in the world of electronics. . . Mi-
crocomputers, Industrial Electronics in-
cluding robotics, Communications, and
mote.

Mail the postage-paid card today for
your free copy. See how completely and
how thoroughly NRI gets you started on
your tomorrow today,

NRISCHOOL OF
ELECTRONICS
McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue
Washington, DC 20016
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Winter woes from up north

My 1881 Chevrolel station wagon has
had a problem with rough idle and
rough low-speed operation every
wintar since it was new, Once it warms
up. it's okay. I've runed up the engine
and swear all adfustments are (o spec
Is there something I'm not doing?—
Frank Chapman, Duluth, Minn.

Any number of things can cause
poor cold-engine driveability. Chief
among these, for your vehicle, are the
various choke-system adjustrments.
There are at least four different adjust-
ments that must be made to assure
propér operation of this choke system,
A tool called a choke valve angle gauge
is needed for most of these [see Pre-
winter Car Care, page 126, Oct "B3).

If the cause of your problem is not a
choke-sysiem malfuncdon. the drivea-
bility woes may be the result of a faulty
thermal vacuum switch or coolant tem-

perature sensor. Vacuum switches con-
trol the operation of the EGH system
and the air cleaner hot air system. If
elther of these falls. poor cold driveabil-
ity will result. A coolant temperature
sensor keeps the computer control sys-
tern up to date on engine temperature
If this system falls, cold driveability
problems will result. but a defective
sensor should trigger the C-3 system’s
“Check Engine” light.

Another possibility is the computer
system itself Some 1981 Chevrolets
were reportedly equipped with the
wrong PROM (Programmable Read-
Only Memory). The PROM tells the
engine control system how 1o operate.
and some that were installed on 1981
Chevrolets may be operating the en-
gine at an overly rich callbration when
engine temperature is low. Have your
dealer check the number of your PROM.

Guest commentator

I'd like to tell vour readers who own
Rabbit diesels how [ got rid of two
problems, both caused by engine
vibration.

The first problem concerns the fuse
block for the glow plugs, which is
mounted on the firewall. This block has
two heavy wires connecred o it
Should either wire loosen, the glow
plugs wan't work. and the engine won't
start. And loosen they do. as [ discov-
ered twice in 15 000 miles.

Unless VW made a mistake when
they built the engine for my car, lock-
washers weren't instalfed. | saw no
reason why they shouldn’t be, so fadd-
ad them. However, | still check wire
connections aboul once 4 maonth.

The other problem concems the
roof. It was emitting humming sounds
that got louder or softer according (o
the speed &t which the engineg was
operating, Two cross braces vibrating
against the roof caused the noise. One
is about 34 inches from the wind-
shigld. The other is just above the front
edge of the rear seat | removed the
plastic wim piece from over the right
{or left) front door, pulled the card-
board headliner down and slid a foot-
long piece of comrugated paper be-

£0

tween the braces and roof. The paper
acts as a cushion. Any comments?—
Bruce L. Flaughes, Centerville. Ohio

Just two:

1. Good work.

2. Thanks for telling us about it

Not a lone Ranger

{ own a 1983 Ford Ranger XL T pickup
truck that worked fine for 3,000 miles.
Then, the 2 3-liter four-cylinder engine
started missing. [ know of four other
people in this area who have the same
problem with their Rangers. Dealers
haven't helped any of us. Is this an
inherent problern?—Hubert Charbon-
neauw, Ridgetown Ont

No—just a problem for which a solu-
tion may or may not yet have been
found. ¥es, the Ranger's four-cylinder
gasoline engines {both the 2.0~ and 2.3-
liter) have been hampered by hesita-
tion. stumbling. missing—call it what
you will—but some field fxes have
been issued. Do they work? You won't
know until you try them.

If ywou're having the problem only
when the engine is cold. it's possible
that remrded engineg oming Is the
cause. If so, get the dealer w install a
vacuurn control switch (part No. D5ZZ-
BASE4-A) and vacuum restrictor (No.
DTAZ-12AZ225-A). If he doesn't know
how to do this. let him ask the Ford
zone office.

If this doesn’t work or your problem
occurs all the time regardiess of engine
heat, then it may be caused by a bad
feedback control solenoid {FCS), which

(Please um to page Z2)

Give a kick a break

choke plate to open by itself.

There's no big deal sbout checking
this thing. In the meorning, take off the
carburetor air cleaner and locate the
gadget. Keep your eyes an the linkage
a5 somecns stars the engine. Does the
linkage move? Does the choke plate
open? If nat, pull the hose off the vac-
uum break. see that the other end is

open end of the hose with a finger. =
if you don't feel a pull, see if the

this: If the hose has vacuum and the link-

Note: Some carburetors have two vacu-
um breaks to check.

It’s called a choke vacuum break, choke vacuum kick and prob-
ahly ather names. It's that linle gadget attached to many carbu-
retors and it pulls the choke plate partially open when a caid

angine i first started. If the diaphragm inside the gadget springs
a leak, or the hose atached to it splits or becomes detached, or the

linkage betwean the gadget and choke plata gets sticky—then your car
will stall and run rodgh until the engine gets warm enough for the

ummudmm:‘?@:ﬂ

e

hosa is split. What it comes down to is

age is clean, replace the vacuum break. LINKAGE

ECARCHE

é
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WE ARE DODGE.

AND WE KNOW HOW

TO MAKE A TRUCK
COMFORTABLE.

At Dodge, there really is
such a thing as seat of
the pants engineering.

RAMPAGE. EVERYTHING
A TRUCK'S SUPPOSED TO
BE PLUS FUN TO DRIVE.
Come test ride the only
American-built front-
wheel-drive pickup.
Dodge Rampage. And
its even more sporty
number. the 2.2.

With 1.075 Ibs. of
pclgﬁd. But in uddi'.ﬁqn
fo hauling a proper load,
this Rampage uﬁ flat

out hauls. 0-50in 6,39

Fantastic acceleration
and handling. And with
dual bucket seats. a

real pleasure to sif in.
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PHILOSOPHY: PICKUPS
ALSO HAUL PEOPLE
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Tiniad glass and Inkermiftént
daord equipoent.’

Five speed manual tronsmis-
sion is sondard eguipment on
1.3

With full contaur hicket coots.

Dodge Rompaoge shs like o sports
oar. nof a fruck,

PLUS THE TRUCK
INDUSTRY'S ONLY
STANDARD 5/50
PROTECTION PLAN.
Five years or 50.000
miles. whichever comes
first. Covering engine.
owertrain and outer
ﬁodjf rust-through:

SAVE HUNDREDS OF
DOLLA

At Dodge. sr:rviny money
Esal‘ung:;;d. tnc&.ﬁcfual :
2V 5O on mode,
m:dh;g'n: Pu.nﬁ.ud are
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for details.
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CAR CLINIC
{Conunusd from page 20)

is on the carburetor just to the left of
the choke wvacuum break This is
assuming that your truck is calibrated
for operation at high altitudes. and it
might be if I remember the geography
of your area.

If the carburetor has an FCS, turn the
ignition key to the ON position {(don't
start the engine) and hold your finger
on the FCS. You should feel it oscillat-
ing at a constant frequency. If it
doesn’t, replace it with an FC5 with
part No E3PZ-95565-A You'll also
need gasket E1FZ-85521-A.

Pitch 'de tent

I've been told by a transmission shop
that the five-speed gedarbox inmy 1980
Accord will have to be overhauled,
because the transmission slips out of
FOURTH gear. That's a considerable
amourtt of money o spend on a car
which has been driven only 35000
miles. What do you say?—Hoger Hofl-
inan, Yok, Fo.

Before you go the overhaul route.
replace the shift detent spring for
THIRD and FOURTH gears. |l the sprindg.
which costs a couple of bucks. is weak
the transmission won't stay in gear

You may be able to do this job yourself
Raise and support the car. You'll find
three plugs on the side of the ransmis-
sion housing. Two are almost in line
with each other; one i1s to the right of
the others.

Remowve the plug in the center. Don't
lose the washer. The THIRD and FOURTH

gear-shift detent spring will drop out of
the hole. along with the THIRD and
FOURTH gear detent ball. Don't lose the
pall. Now, get a new spring (Honda
Code No, 103289) from a Honda deal-
er. Place the ball on top of the spring
and shove the two into the hole. Install
the plug and washer. and tighten the

One ornery pole cat

are lubed for

It was a sorry sight [ saw the other day—that car with the back of
its drive shaft lying on the road. The shaft broke loose because the
rear unhversal joint had falled. But suppose the fromt universal join
had gone kaput instead? The front of the shaft could have dug into the
pavamant and pole-vaulted the car out of control.

Drive shafts dont usually drop off without waming. When they
begin to fail, universal joints almost alvways make clicking or clunking sounds you can
hear at low speeds. Heed the waming—check the joints. If you can move one or both
ends of the shaft back and forth by hand, replace them. If no play is felt, just to make
surg, raise ths rear wheals, start the engine and place the car in gear so the shaft
tums. If you hear noise, don’t take a chance. Replace the joints. Universal joints of
most older model cars aren’t sealed. They have grease fittings, so lubricate them
avery time you change engine oll, Newsr model cars have sealed universal joints that

lifie.
Note: For
cars that are
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Simply Remarkable...
Simply Rechargeable.

It 15 remark:

le how simphe it 1s 1o

recharge "Eveready” Recha

Battenies. And they can be
1000 times

in this compact
plug it into any household outlet overmghl

h st put
~ Rechargeab
"Eveready” Charger, and

for fresh, charged-up batteries whenever
- you need them. And it only cosls you

pennies

Recharging batteries was
So get our "easy-lo-charge
batteries and the convenient ¢

guality products from "Eveready ' —the
number one name in batteries

Evevmady o3 o regustered trademann ol Usion Gzits

: Batteries

ged up to

er simpler!
hargeable
arger. .. all

plug w 14 w 17 fu-lbs. If AIFTH or
REVERSE gears wene popping. replace
the spring behind the plug that's above
the THIRD-FOURTH gear plug. If FIRST or
SECOND gear were slipping. you'd have
a go at the spring behind the plug lying
to the right of the other two plugs. All
springs carry the same Honda code
numibper,

Doing the huckle buck

When my 1980 Aspen six-cylinder
angine is cold, and only when it's cold,
the engine bucks as ! let up on the gas
pedal at about 35 mph. It doesn‘t hap-
pen at any other speed, and it doesa’t
happen when the engine is warm.

The dealer blames the carburetor; a
transmission repair shop blames the
torgue contverter (the vehlicle has an
autornatic transmission). Can you tell
me who o belleve?—FPhillip E Dae-
han, Tipp City. Chio

I'd believe the transmission special-
ist. With the 1980 Chrysler Corp. six-
cylinder engine having automatic
transmission. the primary reason for
cold bucking, as it's called. on deceler-
ation. acceleration or both is the torgue
converter lockup spring. The spring
allows the torque converter 10 engage
of disengage (or both) 100 soon. A new
spring (part No. 4202672) raises the
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lockup engage speed o about 40 mph
and the disengage speed to about 35

mph

We don't need Ripley

My Pontiac J2000 developed a shaky
steering wheel soon after | got the car.
Bur the wheel shates only when the
engine is idling. On the roll, there is no
shake. My dealer says it's the oddest
thing he's ever sean s there a solution
or do | indeed have the only J2000
with a steering wheel that shakes at
idle?—Anthony Perrone. Framingham.,
Mass,

You don't menuon the type of trans-
mission. but I'll bet it's an automatic. If
s0, your car is not an oddity. There are
others like jt. They were put on the
road with transaxle mounts that were
too siff. If your dealer installs a new
mount {part Mo, 14067053), it will take
care of this problem.

By the way, the dealer didn't do his
homework. There is a service bulletin
{82-T-95) that describes the job, P

DO YOU HAVE A CAR PROBLEM?

Jurst gsk Mo abowr it Serl your question o ihe
Car Clinie. Popular Mochanics, 224 West 5¥th 51
New York, NY. 10079 WEile lethivs cannal be an-
swared individually, probiama that are of general
interest will be discussed i e column

wmunhnﬁumh-ilnhl-ﬁﬂm
ﬂmmmthn?ﬂp-m}m

must be nsad.
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JOHN GAYNOR

HOMEOWNERS’

CLINIC

Repairing a wood surface

We recently purchased a wood coffee
table and matching end table with a
veneered fop. My 1¥e-vear-old made
chips in the top by pounding on ft with
his toys. | can't cover them up with
scratch cover. [s there a way to repair
this and keep the woodgrain look. or
will it always look spotrted?—Tammy
Zeigler. Spencerville, Ohio

The Dec. '82 Homeowners' Clinic
("Repairing Scratched Tabletop,” page
16), mentioned the use of an iron to

raise some dents. but it sounds as
though you have dents that have bro-
ken through the wood veneer. If the
colored furmiture “crayons' haven't
worked, you might want o try stick
shellac in the appropriate colar. First,
clean the area of oil and wax with a few
drops of turpentine in a quarter tea-
spoon of stain. Let it dry at least 12
hours. The stck shellac is heated and
allowed to drip into the scratch or dent,
Rub the softened end of the stick back

and forth across the area. Finish in a
matching oil stain with a soft brush.

| think that even a pro may have
problems keeping the repair from look-
ing spotted. | suggest that you try the
repair yoursalf,

Fractical Wood Finishing Methods. a
Rockwell publication, is an excellent
book that can help you with a repair or
a complete refinishing job. It's $5.95
postpaid and s available by writing
Rockwell Intermational, 4290 Raines
Rd.. Memphis. Tenn. 38118, Ask for
booklet Mo, 11-407,

Toilet follow-up

In the June 'B3 Homeowners' Clinic
{"Blocked Toilet,” page 12), | discussed
gseveral possibilities for obtaining a
more thorough flush from your toilet
George Bour mentioned the hole
(about ' in, in diameter) in front of the
trap. which is called tha jet. A clogged
or partly blocked jet produces a lazy
flush, Since the jet handles water with
very high pressure, | called American
Standard and asked if it could become
clogged. A spokesman said it would
take extremely hard water a numbser of
years to clog the jet. but occasionatly.
in very hard water. the small holes
around the rim may become clogged.
You can clean out these holes periodi-
cally with a fine wire or bent coat hang-
er, If the jet develops lime deposits,
scrape them away with a piece of dow-
&l or a paring knife.

Tub door seal

I need help in the repair of a folding
glass shower door in my bathroom. [t's
about 15 years old. and the maker is
out of business. The rubber malding
dlong the bottorn of the door has dete-
rivrated, causing the door 1o leak. |
can't find a replacement molding —
W.E Wistehu!l Saginaw. Mich.

Like you. | had no luck finding a
replacement. Maybe a reader knows of
a firm that extrudes special sealing
strips and shapes. You don't say what
type of door you have, but | installed a
folding door on my tub/shower (see
drawing). I think a door sweep. as
shown, would work for you. This one.
available in hardware stores, sells for

Fad

about $2.25 per 1% x 38-in. strip
(you'll need two). W.J. Dennis and Co.,
Elgin. Il 60120, makes the self-adhe-

sive, extruded vinyl door-bottom
weatherstrip. After cleaning and <dry-
ing the door frame. apply the sweep.

Gate opener update

In the Jan, 'B2 Hemeowners  Clinic
(" Automatic Gate Opener,"’ page 32}, a
reader asked if it were possible to con-
vert a garage door opener into a gate
opener. Gus Fossom sent us a note

which we ran In our Lefmars column
(page 6. June "82) saying he had done
that very thing and would supply infor-
mation on request. Mr. Fossom, unfor-
tunately, was unable to handle the
Muod of requests. Our apologles o any
disappainted readers.

Patio sweating revisited
If you're gonna "blow" one, blow it big.
James Benner, Phil Mangum. Rod
Goettelmann, James Files and Eric
Jones were the first of many o caich a
gross blunder | made in explaining con-
densation in “"Sweaty Patio.” (Home-
owners” Clinic. page 28. Aug. "83). | do
knovw better! Please accept this:
Because of the lack of a thermal
break, heat is transferred o the inner
roof, which, in tumn, heats up the room
{in addition to the normal heat gain
through the glass). In the evening,
when the temperature drops, the metal
deck will cool. Then the coolness is
transferred to the inner roof. When the
warm, humid air within the room hits
it, moisture condenses and drips off.
The same theory applies 1o metal
mullions and joining strips. 1 stand fast
on the remaining advice regarding
insulation. Folks, thanks for your atten-
tive reading and prompt replies. P

Do you héve a hame-maintanance o repar probiem?
Sond it to Homeowners” Clinic, Popuwiar Machanics,
224 Wesz 57th 5c, Now York, NY. 10018 Lotters
cafsd be anvwered individually, but problems of
wide Intirmst will be discussed in the column. For
momw homee-repeir and mairtorance help, gor PAs
Homne Care Guide, $4.95 postpaid. Sensd your order(s)
te Papulss Mechanics, Bex 1014, Radio City Staticn,
Mew Yoark, NY. 10100

POPULAR MECHANICS = NOVEMBER 1533



Advarim i

Save Gas, Save Engine with ‘POLY’

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

WHAT IS POLY? “Poly” is shon for
polytetrafluoroethylene (TFE). It is the
slipperiest substance known to man {1981
Guiness Book of World Records, p. 158).
The Petrolon Corporation, makers of
Slick 50, has invented a way to perman-
ently bind this slippery chemical to your
engine with one treatment. All you do is
add one quart of Slick 50 to your oil dur-
ing oil and filter change. By reducing
engine [riction, Slick 50 increases gas
mileage and horsepower and reduces
engine opcrating temperature, thus caus-
ing vour oil and cngine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls.

HOW DO | KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials. The “Consumers Digest™
magazine {March/ Apnl, 1982, p. 35)
states “Slick 50 does reduce engine heat
and ordinary wear, and our informal 1ests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.™
Rescarchers at the Franklin Institute
Research Laboratory, after applying a
powerful ultrasonic cleaning process 1o a
Slick 50 treated engine, were surprised at
its permanence. They stated, “We actually
expected the Petrolon Slick-50 TFE Resin
coaling to also be removed, but later
found it was still there.”

The FAA (Federal Aviation Adminls-
tration) has fully accepted Slick 30 Air-
craft Piston Engine Treatment (F AR,
#31.49). An FAA Llest simulating 1400
hours of engine use (equivalent 1o about
70,000 miles on a car) showed almost zero
engine wear!

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity engineering experiment simtion
showed that the benefits of Slick 50 were
still there, They reported a horsepower
increase of 16.9% and 9.9% for light and
heavy loading respectively. The senior
engineering researcher at the University of
Southern Californis in San Diego stated
this, “Slick 50 does increase horsepower
and decrcases fuel consumption in tests
done at the university.” The Space Shutile
Columbia uses the chemical “poly™ in its
gears and bearings because it is the only
chemical lubricant which can withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

Jotemy
TFE RESIN-ENGINE
§. COATING

ture test overseen by the Aulomotive Ser-
vices Council for Pennsylvanis and shown
on television station WTVE. Three cars
with between 75,000 and 129,000 miles on
them were treated with Slick 50, Six
months later the oil was drained from
each wehicle, and the cars were driven
without the oil plugs for about a half hour,
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available. IT
you are still skeptical, send $2.00 to defray
printing and postage costs, and we will
send you addivonal, more detailed Lest
information. etc,

HOW DO YOU TREAT AN
ENGINE? Very simply. A lew minutes
before oil and filer change, add engine
flush (sent free with cach order) Lo clean
out the engine. Let the engine idle for 10
minutes, Then drain the oil, change the
filter, and add the proper amount of oil
less one quarl. Add one quart Slick 50,
drive lor 30 minutes, and leave it in the
crankcase for 3,000 miles. As the engine
operates, the oil carries the polyletra-
fluorocthylene between the parts where it
is burnished into the pores of the metal.
Once impregnated, il ispermanent, $0 You
do it only once, not each time you change
oil. One quart of Shex 50 will treat all
standard 4-, 6-, and B-cylinder gasoline
and dicsel engines,

WILL IT WORK WITH MOST
OILS? Yes, Slick 50 will work with all
petroleum-based oils and all synthetics
that are compatible with petroleum-based

oils. An exception is graphite oils. How-
ever, once an engine is treated. you can go
back to a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 50?7 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, wehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the {ollow-
ing: It increases gas mileage. 1l increases
horsepower—small economy cars and
large RYS really need this! It reduces
operaling temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last bul nol least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 climinates the
“lubrication starvation” that all cars expe-
rience when first started before the oil has
a chance 1o circulate, Up to 909 of the
cngine wear ona car can be caused by this
lubrication starvation. You receive all of
these benefits for $33.95, less than the cost
of two tanks of gas.

WILL SLICK % HARM MY EN-
GINE OR AFFECT MY WARRANTY?
Na! Slick 30 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer's engine war-
ranty requirements. In addition, Slick 50
is the only product of its kind to have both
an APl (American Petroleum [nstitute)
and an SAE {Socicty of Automotive Engi-
neers) rating imprinted on the package. It
also has a SF-CC-CD service
classification.

ARE DEALERSHIPS AVAILABLE?
Yes. Here's an opportunity to make hand-
some profits, Having such solid test
resulis from major institulions makes
Slick 50 easier to sell than many other
products, Free dealership information is
sent upon request.

Free engine flush sent with each order.
Free shipping with orders of 2 or more.

For purchase or further information,
call toll-free 1-800-525-8624 (in Colorado
call 1-303-T62-1385) or send 10 SLICK 50,
3148 5. York 5t., Englewood, CO B0110.

O 1 enclose 33395 + 53,00 shipping and handling
O 1 want 2 or more {{ree shipping and handling).

O chea Ocap O visa Masteriund
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No-spin washing machme

My faithful bur ancient Sears 500
clothes washer, Mode! 1 10-6304502.
will not go into its spin cycle any more.
It goes through the cycles and pumps
oul the water, but the teb will not spin
dry. I'm wondering il there is a sole-
noid to control the spin cyvcle. Could
you tell me how 1o get my washer to
spin again?—Don Gress, Slater, lowa

There are about 14 things that could
cause your problem. | would try the
simplest and easiest things first, You'll
need a continuity tester,

Unplug the washer before making
any tosts. First, check tho lid switch. To
get at it. raise the main top by pushing
in the top locks with a putty knife.
There is one lock about 2% in. from
each side on the front of the washer.
Lift the top as you depress the lock.

The lid switch is toward the rear on
the underside of the top. Disconnect
the two wires from the switch. Check it
for continuity with the lid closed. If the
tester shows the switch is good and the
lever that pushes the lid switch up and
down warks, reinstall the top,

Remove the service panel held on
the back of the washer by two screws,
Check the control magnet assembly

For access to ld savitch, ralse pushing
mmamm:ﬂm?ﬁm
control magnet assembily [top).

falso called the wigwag) which is
mounted on lop of the sector gear shaft
or gear case. Remove the red and
white wires from the coil and check the
coil for continuity, [ the coll is open.
replace the entire assembly.

At this point, check all wires careful-
Iy. with particular attention to the area
where they feed through the top of the
control magnet assembly. Make certain
that the rivets on the plungers which
go into this assembly are not broken.
Check the drive belt to make sure it's
not slipping and that it's tght on its pul-
lays.

To check the water-level switch and
timer, remove the escutcheon assem-
bly or control panel which is held on
the console cover by four screws, two
on each side, Remove these screws and
pull the control panel toward you, The
water-level switch is on the left with a
plast'lc hose on it Remowe the tan and

violet wires from the switch Check
these terminals with your continuity
tester, If the switch has no continuity
(with tub empty), replace it

Check the timer after pulling out and
tuming the timer knob to st it on the
SPIN DRY cycle. Push the knob . Pull
the gray wire off the timer terminal.
Touch one lead from the tester to this
terminal and the other to any white-
wire terminal on the timer. You should
get a continuity reading. If there is
none, replace the tumer

Replacement parts are available at
any Sears parts and repair center,

Abnormal on ‘normal’

! have a S-year-old Sears Kenmore
automatic under-countter disfrwasher.
Modet 587 779500 It works fine on all
cycles except vorMAaL., When [ select
NOAMAL and press the START button.
the timer clicks down, the motor gives
& sickening “ka-thunk'' and doesn't
start. No amount of waiting does any
good,

The NORMAL cycle is between POTS &
PANS and LIGHT, so the Wimer must pass
through NoEaM AL when it's set for PoOTS
& PANS, which works perfectly. Must
we never use NORMAL again? [s there a
way thar [ can check the timer?—Ed
Spiltetr. Syractuse. N Y.

It sounds as if the selector switch is
causing your problem. Apparently. the
four-button selector switch has wom
out or bumed the contacts for NOR-
Mal—which is the cycle you use most
frequently. right? This means that the
rapid-advance motor stops in a wrong

26

position, and that causes the strange
sound you hear every time you try (o
use the NORMAL cycle.

The part number for the four-button
selector switch for vour dishwasher is
BO713H, and it costs about $8 50 plus
lax al any Sears repair part center

To replace the swich, disconnect the
power 1o the dishwasher. Remove the
knob on the control panel which locks
the door by pulling it straight out, Open
the door and remove the screw which
attaches the control panel to the door.
MNext. remove the screw which holds
the four-button selector switch to the
switch mounting bracket,

Remove the wires from the old
switch. one at a time. and put them on
the same numbered terminals of the
new one. Put the control panel back on
the door and reinstzll the door locking
knob, Reconnect the power to the dish-
washer and your “‘ka-thunk™ should be
gone.

SERVICE TIP

Many forced-draft condenser-type refrigera-
tors with the condensear on the bottorn and a
fan for air circulation are designed 1o use the
floor surface under the refrigerator Lo direct
the airflow. Setting one of these on appli-
ance rollérs or otherwise raising it above the
floor reduces the volume of air being pulled
through the condenser and compressor
areas. This will reduce efficiency, increase
running time and raise operating costs.
One way to correct this is to install a ply-
wood baffle cut to fit the bottom of the
refrigerator. This means that the alr gap
under the appliance iz the same as it would
be if the unit were standing directly on the
floor. Put the baffle on top of the rollers and
the refrigerator on top of the baffle—or do
without the rollers. [, |

If you have a problem wich any apphiance, send pour
question, alng with the mode! amd sarial niimbers, (o
Appliance Clinic, Popular Mechanics, 224 Weast 57th
Sr.. Now York, N.Y. 10018 Sorry, but Jetters cannot
be answered individually Problems of wide inlerest
will be discussad in this cohumn
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It's you against the computer. Chess
comes alive with this awesome space
age computer opponent.

You'll be challenged by 7 levels of dif-
ficulty and a program that can actually
analyze over 3,024,000 board positions.
So, you had better come out fighting.

The only thing you won't have to fight
about with this computer is the price.
We've already chopped Fidelity's $115
price down to just an incradible $39.

March 1583 Dealer Price List

ety WM | WGCETES
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SIMPLE TO USE

Motice that | said, "Simple to use.” not
simple to beat. Using this computer is
incredibly aasy. You don't even have to
tell the computer which piece to move,

Just tell the computer which square
you want to move from and to. The com-
puter knows the exact location of every
piece on the board, so it automatically
knows what piece you are moving.

When the computer wants 1o move. it
shows you the square it wants to move
from and the equare it wants to move to,
on its ‘From/To’ LED display.

It's simple, IV's easy. And, bast of all, it
lats you concentrate on your gama, not
on how to use the computer,

OUTSMART THE COMPUTER
Even at lavel one you may nead help
baating this super smart computer.
There's help. Just touch a button, and
tha computer will join your team. He will
pick your best possible moye. A second
button touch will sénd him back to his
own side to pick his best response.

You can cheat. Let's say you make a

really dumb move. After you see what

Faand

Adveriizement

PRICE SLASHED

Suggested Retail Price $115, March 1983 Dealer Cost $75, Now Cut to $39.
Prepare yourself for the most aggressive attack and the most challenging game of your life.
This chess computer has 7 levels of difficuity. Plus you'll save S76.

the computer does (hormrors, he's taken
your man), all is not lost.

If you're the typa of parson who says,
“if | only had my Queen back, | could
beat this thing,” no problem. You can
add back in any piece. anywhere,

And, that's not all. Not only can you
add back in any pisce you've lost, you
can take any of the computer' s away. 54,
you can get rid of a pesky Bishop, Knight
or even a Quean.

But there are limits. This computer
won't let you make an illegal move. And,
it won't make any illegal moves itsalf.

There's more. The computer has a
broad vocabulary of chess master book
openings such as: Sicilian, Ruy Lopez,
or Queen's Gambit Declined. Plus, you
can set up any classic chess gama in
mid-play and see how you would do.

It does everything a real chess master
would do. It castlas, it has pawn promo-
tion and en passant, So, best of luck.

| can't beat this computer at level 3
which it calls its "advanced level’, And, |
don't even want to talk about my games
at its level 7 “tournament level’.

WOW, IT'S REAL CHESS

But, when all is said and done, playing
chess is what it's all about And this
gama is very smart, very tough, but in-
cradibly aasy to use.

It is full sized, measuring 12" wide,
8" deep and 1" high. It comes complete
with ragulation Stauton design magne-
tized chess pieces. And, it simply plugs
into any standard wall plug.

Its made in the United States (isn't
that & change) by Fidelty Electronics.
Thay are the largest and best known of
the chass computer manufacturers. And,
it's backed by their limited warranty.

S50 WHY IS IT SO CHEAP?

Fidelity is in the forefront of new chess
technology. Their new line has a new
cosmetic look and a new way of of enter-
ing ‘your moves into the computer cal-
led sensory (the computer moves are
still the same, they're shown on a dis-
play or with lights).

The new system doesn't make the
computer any smarter. but since this
computer doasn't look like the rest of
their lina, they sold all 16,000 of these
gmart but nonmatching computers to
DAK for cash. So, you'll save a bundie.

TRY TOUGH COMPUTER CHESS

RISK FREE

If you like a challenge and your ego is
strong enough to withstand losing to a
computar, why not play just one gama,

If you aren’t 100% satisfied, you can
return this computer within 30 days in
its original box for a8 courtecus refund.

To order your Fidelity Chess Challenger
7 Computer Chess, risk fres with your
credit card, call toll free or send your
chack not for the suggested retail price
of 115, Don"t even send the dealer cost
shown on the current March 1983 price
list of $75. Send just $38 plus $3.50 for
postage and handling to DAK. Ordar No.
9682. CA res add 6% tax.

Whather you' re a novice or a master,
ona of tha 7 levels will keep you humble.
Plus it's a fabulous $1156 value gift for
someona really important, like yoursalf,

B(RAK......

\TED
TOLL-FREE 1-800-423-2636
it pusy, afver hours, on weeskands of in CA
CALL TOLL-FREE. . .1-800-228-1234
10845 Vanowen St., N. Hallyweod CA D1806
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Storm door coverup keeps out cold

The Patio DoorMiser sliding glass pan-

als mount to an existing patio door for

additonal cold-weather protection
The DoorMiser is installed over each

Talking timer
This innovative
alarm clock not
only displays
the time,
but tells it
in a clear
woice, Fea-
tures include a
programmable an-
nouncement which tells the time every
hour, Model ETC ($32.95) is at depart-
ment stores, Contact Spartus, Box
1200, Skokie. I, 60076,

panel of virtually any size patio door

opening. It creates an insulating dead-
air space between the interior and

pxrerior glass surfaces that effectively
reduces cold-air infiltra-
tion. ice and condensa-
tion buildup and heat
loss. In additon, since
the DoorMiser doesn't
interfare with the door
operation, it can remain
installed year-round.

The DoorMiser is
available at lumber-
vards and building ma-
terial suppliers in five
sizes, from 5 to 12 fi
The door frame comes
in a white ar bronze Hn-
ish, Prices range from
$151 w $292.50. For
more information, con-
tact Noranda Building
Froducls Co., 7120
Krick Hd. Cleveland,
Ohio 44146

amith-Coro-
na's Memory
Correct 111

electronic <

typewrit-
er can be\/
upgraded ‘

10 4 comput-
er printer when. and if. you purchase a
computer. The typewriter is $489
Upgrading costs about $75. Write to
Theresa Conetta, Smith-Corona, 65 Lo-
cust Ave., New Cansan, Conn. (06840,

Do-it-yourself flooring

Congoleum’s do-it-yoursell Accent vi-
nyl flooring line offers four new
designs. "Hearthside.”" shown, has the
natural look of 2% 2-in. earthen tile. IU's
$7.95 per sq. yard from Congoleum
Corp.. Dept. A. Resilient Flooring Div.,
185 Belgrove Dr.. Keamy, N.J. 07032.
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Black & Decker's new bench grinder
(Model 6816) accommodates either 6-
tn.-cia or 7-in.dia. wheels. It usesa V-
hp motor with a no-lnad speed rating
of 3.450 rpm, The price |s $152. Write
to John Butler. Black & Decker 626
Hanover Pike, Hampstead, Md, 21074

Ceramic tile stove

Ceramic Hadiant Heat introduces four
new ceramic tile stoves that bum wood
and coal. The stoves feature casi-iron
fire chambers surrounded by 1'%-in.-
thick ceramic tile. Air space between
the stove and tiles allows warm air to
rise for natural warm air circulation.
Prices range from 3850 to 52,800, Con-
tact Ceramic Radiant Heat, S03-B
Pleasant Dr.. Lochmere, N.H, 03252,

Deep-cutting saw
Garrett Wade's
new coping
saw has

greater

depth-of-cut
and blade ten-
sioning capabilities.
Features include a
10-in.deep. cast-aluminum frame with
removable blade holders., It costs
£17.50. plus postage, from Garrett
Wade Co. Inc. 161 Avenue of the
Americas, New York N.Y. 10013

Johns-Manville's Designer125 shingles
incorporate a rugged texture with ran-
dom-tab pattern installation and look
like wood shakes or slate. The 13 x 40-
in. shingles cost 350 per 100 sq fi
Contact Manville Service Center, 1601

23rd Su, Denver, Colo, B0OZ16. o
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$495° BREAKTHROUGH!

PULSE

-

When you aie ot res), 8o is your
hearl. A low resting hoart rate ws-
wally means you're in good condi-

T Have you checked yours?

When you exeicise, you should
raach yout hearl's target zone, Bul
have | reached my exercise target
tone, of ju

I's a high fazhion dress watch and a sharp looking sports walch depending on
wetiich bhand you use. You gel bwa hturious bands with this watch.

Wrist EKG

8t had too much coffes? |

Now you can exercise. rest. swim or go out to dinner wearing the latest in computer pulse
takers on your wrist. Plus, it's a talented sports watch and a formal dress watch too.

By Orew Kaplen

It's afact. You can tell a lot about your-
salf from your heart rate. You can eval-
uvate the condition you are in, how much
stress you are under, and how hard you
ahould bo excercising.

Think about it. How fast does your
heart baat when you climb a flight of
gtairs? And how long does it taka foryour
heart rate to return to normal?

Well, if you're at all like me, you may
ba a littie out of shape. While I'm only
36, several friends my own age have
recently had heart attacks. And frankly,
I'm getting just & bit worried.

You sae, | am gatting past the point
where | can simply say. "I'll get back into
shape next year.”

S0, whether you're a long distance
runner(this is the ultimate jogging com-
panion), or just a few pounds overweight
like | am, your heart rate will give you a
definitive picture of your heart and body.

Mow you can take your heart rate any-
time, anywhere with the newest in so-
phisticated electronic pulse takers.

And best of all, this haart computer is
contained in a beautiful 24 hour alarm,
24 hour chronograph, LCD watch, that
you will be as proud to wear with a coat
and tie as you are when you're running.

YOUR HEART'S TARGET ZONE

Your heart, just like any other muscle
in your body requires exercise. Unfor-
tunately, unlike your arms, you can’'t sea
your heart's condition just by looking.

The type of exercise called aerobic
exarcise is specifically designed to exer-
cise your heart. The purpose of aerobics
is to reach your heart's target zone,

So what is your target zone? Your
target exercise zone is between 60 and
80% of your maximum heart rate. And
hare's an easy way to figure it out.

Simply subtract your age from 220
beats per minute. So. for me at 36. my
maximum heart rate is (220-36) or 184,

So when | axarcize | should get my
heart rate up to at least (184 X 60%) or
110 baats per minute, and no higher than
{184 X BO%) or 147 beats per minute.

With the Wrist EKG to help me, | can
be sure that my workouts are vatuable for

my heart and neither dangerous esca-
pades nor total wastes of time. Of course,
bafore beginning any exercise program
you should consult your own doctor.

BUT ISN'T EVERYONE DIFFERENT?

Here's the resally axciting part. The
worse shape youre in, the faster you'll
reach the target zone and the less work
you'll have to do to stay in the zone.

You see, as you get in shape, your
heart doesn’t have to beat as hard to do
the same amount of exercise. Just as
when you work out with weights, your
arms become stronger, your heart be-
comes stronger with aerobic exercise,

So the Wrist EKG is safe for the begin-

ner or the athlete. And, you'll really see
your improvement &5 you exercise,
But you don’t have to exercise. Just
weanng the Wnst EKG and using it at
tha office when you're under stress, after
you've walked up some stairs or around
the block will make and keep you aware
of your body's physical condition.

And look at this. Sit down at your
desk and take your pulse. Then drink a
couple of cups of coffee and take your
pulse again. You'll see just what your
morning "pickup’ actually picks up, and if
God forbid you smoke, take your pulse
before and after a cigarette. Wow!

JUST LIKE A HOSPITAL EKG

With Innovative's new Pulsemeter
watch, vou'll have suprema accuracy. IUs
like a direct electronic line to your heart.

¥ou see, unlike other pulsemeters that
use a light shining through your finger,
this instrument works just like a hospital
EKG. t measures the electrical impulses
that cause your heart 1o beat,

The back of the watch is one recaptor,
and the metal touch sensor on the front
of the watch acts as the other EKG sen-
sor, Justtouch the sansor, and you'll see
your pulse on the large LCD Display.
IS IT A DRESS OR SPORTS WATCH?

Innovative time thinks that everyona
interasted in their pulse must be a pro-
fessional athlete. So, they've built this
watch with all the athletic axtras.

It's not only waterproof, it's guaran-
teed down to 60 feet {although you can't
actually take your pulse underwater). It

has a stopwatch, a lap timer, and dual
finish mode. Its band is made of very
tough polymers. So, it's a sports watch,

But wait, | don't like black watches
for dress. So, I've gotten Innovative to
odd a deluxe motching stainleas bracalet
10 the walch, It's rendered In stainless
and black and is a perfect high fashion
choice, So, it's a dress watch.

Plus, there's 8 24 hour alarm and an
hourly chirp. The stainless band is great
for sports or dress. So, you'll get the
watch with the black band on it and the
high fashion band packed with it. com-
pliments of lnnovative Time's supearb
enginaering and DAK's good taste.

The Wrist EKG is backed by Innova-
tive Time's 1 year limitad warranty and
comes with a 1 year battery in place.

TRY THE WRIST EKG
RISK FREE

Now you can ook at your heart as
easily as the time. You'll sges how you
react to stress, foods and exercise, Don't
let DAK's low price confusa you. Take
this pulse watch to your own doctor and
have him compara it with his EKG.

Why not take 8 copy of this ad too0.
Chances are that he'll also want one.

Try the Wrist EKG rigk free. Try axer-
cising and then chack your cardiac re-
covery rate, If you don't like what you
see, you'd better keep the watch. But if
you just don't like the pulse watch, sim-
ply return it within 30 days in its original
box for a refund.

To order yourWrist EKG, Pulse Spons/
Fashion Watch, complete with two bands
risk free with your credit card, call toll
free or send your check for just 549.50
plus $3 for postage and handling to DAK.
Order No. 9638. CA res add 6% tax.

On the track, in the gym or at the
office, you'll have a direct connection to
the condition of your heart.

B(RAK......

TOLL-FREE 1-800-423-2636
It busy, after hours, on weskends or in CA

CALL TOLL-FREE. . .1-800-228-1234
10845 Vanowan 5t.. N, Hollywood CA 91605
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Jumper system

A safer way 1o jump a dead bat-
tery than with raditional
jumper cables is with Safe-T-
Plug—a permanently installed,
two-piece  system  for  jump
starting.

One piece, called the whip,
consists of two cables and a
plug. It's permanently attached
to the battery. The second
piece of the system can be
either a second whip or a plug
with two conventional jumper
cable clamps attached, To use the sys-
tem, you hook up the second piece 10 a
live battery and plug the two whip sec-
tions together. The plugs fit only one
way, s0 that you get a proper connec-
tion with no spark. An accessory drop

mﬂm]hm to

battery. The second
to the jumper battery.

light that plugs into the whip is also
available.

The jumper system is sold at auto
parts stores for $29.95 and is made by
Safe-T-Plug Inc., Mokena. 11, 60448,

_!H-L

Dt.l‘ilﬁ:lﬂl poilin that's spedally formu-
I.II:- on fibergliss auto bodies.

If you own a Corvette or other fiber-
glass-bodied wehicle. Duragloss polish
is for you. It forms a durable elastic
bond with fiberglass and gives it a
deep. "'wet-look” sheen. Special addi-
tives remove oxidized paint, road lar
and tree sap. and protect against the
sun’s ultraviolet rays. The polish is not
affected by repeated washing, can be
applied in sun or shade and will no
leave an oily film that shows fingerprint
marks. Duragloss costs $8.20 for an 8-
oz. bottle from Vette Products, Box
340, Staten lsland, W.Y. 10312 —M L

30

Reel easy

Keeping extension and droplight cords
in ling is a problem in my garage. EZ
Cord Control ler me roll up those long
wires and hang them neatly on the
garage wall. Three sizes hold 25, 100,
aor 150 feet of cord clothesline. kite
string. mike cords or Christmas lights.
Suggested price for the 100-fi reel is
$2.25 at most auto and hardware

stores.

The manufacturer is Colton Creators
Inc., 2095 New Highway. Farmingdale,
N.Y. 11735 —M.L

mmlmm&m;ﬂum
look into those dark nooks and crannies.

Among the special twools for tight
engine compartments is a $30 flash-
light with a flexible head and a magnet-
ic attachment. | found a new model that
is only $8.95 and works almost as well.
It has no magnet ar other attachments,
but the flex head is available separately
in case its bulb burns out. Its maker,
Lisle Corp.. Clarinda, lowa, 51632, sells
it through auto parts stores.

— Paul Weissler

Installing a master cylinder with air in it
can result in a tedious and often unsuc-
cessful job of trying to bleed air at the
wheels, There are many kits for bleed-
ing a master cylinder, but this simpla
syringe tool makes the job easy. You
just hold its ube against an outlet fit-
ting and draw out brake fluid, along
with any entrapped air. Invert the
syringe and the air bubbles rise to the
top. Expel the air by pushing up the
plunger. then hold the tube against the
cutlet and reinject the fluid. Repeat the
aperation on the other outlet and the
master cylinder is bled.

The tool is under §5 at auto parts
stores, ItU's by Eis Div.. Parker Hannifin
Corp.. 1289 Worthington Hidge, Box
1315, Berlin, Conn. DB0O37,

—FPaul Weissler
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INTRODUCING
A NEW WAY
TO MAKE
SPORTS COUPES
PERFORM.
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BF GOODRICH

INTRODUCES AN EXCITING,
SPEED-RATED TIRE FOR

HIGH-PERFORMANCE SPORTS COUPES:
THE NEW RADIAL T/A 60H.

The ewBadia! T/A° 60H —and new
Hadia! VA" T H=were designed
spectlically for outsianding cai
I] WA f‘l\: WIFICTE e .I"-'Ll' L4 J.:"_'.";.'l-uii 1_”\:]'; rl'_‘.'."i | :'!-r_l Lt
recently tested the Radial T/A 60H on
unmoedilied loreign and domestic

g e L S -5 5 [0 o -
spors coupes. The result impressive
pedormance The lest vehicles

genated as much oz 0812 s duning
leatera! acceleration under dry rocd
sondiions and as much as {1 768 g'sm
the wet &0 1o 0 mph dry stopping
dislance was as :IDW as [58 0 feel. Most
|..lrﬂ.|1:;r.1.v in aulortoss and road cotlrse
evalluations, the lips ;.rf:l.rd:- 'f* £ COIrS
with o high level "'f predictability an: 'I The new speed-rated Radial T/A 60H
contnod ot the fimit of aahesion ahd Badicl T/ T0H Gee-enainearsd
with advanced materials and
fechnciogy
A Special read mibber compounds
promote oulstanding traction
B High vaid-to-rubber ratio reduces
|Ii':.'|1l:":'j|l':'||lJ.‘.JJ'I=_; o '.-JI"IiI]-!.EJI Wil
traction
L‘,‘ '.,:I.:'l.'i'Ir'.'_?l.'"_"['-."."J:'l.‘lfl.il;'f{,-"(.'- I['Q?Uf.ll E]Il.':'}frl:_;:.'
I"Ht:."."ﬁ exce Illli arl Illl'll'ifl!.llfil':i
[r High modulus bead fillers help
gencrale quuck sleering respanse

__,.,.-g-".’,"
,r Jf"
f_&,..rrﬂf
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Thes new BEGoodrichy Riodiald T/AA OH
exrwd Bl TAA JOM o g
corbdrnation of vedvor e Tonaling

ctharaehensiios derpved frog

teccngmmzeed Cormp TR roasesd whites Jitho

- 1 e wearial
£ h";‘é’ | { i B H
S =1y .'JrI-.l. (2t Tt Lot Hospess
,Dgﬂg mitine; These es are designed 1o mage
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WE MAKE CARS PERFORM



THE NEW RADIAL T/A 60H AND
RADIAL T/A 70H ARE DESIGNED TO
MAKE THESE CARS PERFORM:

ALFA-ROMEO GT DATSUN MAXIMA | MASERATI BITURBO RENAULT 18
SPIDER 2005X S FUEGO
B0 MAZDA GLC
ASTON MARTIN f;‘gl';'éx 7 FUEGO TURBO
Pl 1A iyt
AUDI COURPE IROZY TURBO G2k SUBARL
4000 i MERCURY CAPRI TOYOTA CELICA
000 DODGE CHARGER N7 :_—:EL-I Cx b
5000 TURBO ;Fﬁ LYNX CELICA GTS
BMW 370 _ MITSUBISHI CORDIA COROLLA
57 FERRARI 308 STARION CRESSITIA
oo CripDa
b FIAT SPIDER NISSAN PULSAR Sl
£ X9 SENTRA Sl : .
CHEVROLET CAMARO FORD ESCORT STANZA COLESWROEN 20 00
z28 EXP e RABEIT
CITATION MUSTANG PLYMOUTH TURISMO RABBITGTi
CORVETTE THUNDERBIRD PONTIAC FIREBIRD SCIROCCO
iz TRANS.-AM -
CHRYSLER E-CLASS ISUZU IMPULSE r'i'f::';,'_ i YOLYO DL
LE BARON | et

SIZE AVAILABILITIES AND ENGINEERING DATA.

RADIAL T/A 60H

INFLATED DIMENSIONS IEF.IS: [ |
BF GOODRICH LA XTI
RECOMMENDED OVERALL THEAD SECTION WIDTH ON REV /M1 LOAD (k)
RIM WIDTH DIAMETER WIDTH = MEASURING RIM WIDTH AND INFLATION
| TMESIKE | RANGE tinches) | dinches) |  {inches) linchas) 45 MPH 136 psi)
| 205/60HRIZ 55 80 2268 b.20 8.19 on 6.0 rim 903 | | 6D
195 /60HR14 50- 7.5 2323 576 ! B0 on 6.0 rim 886 1210
L 85 85 2417 | 6% |  850onb0rm | 859 1365
‘BOHH]4 i _E_El: 'ﬂl : :'!f_! Ii J |_ '!_a‘._:'._ on ¥ U rim {'-:.H.' |_’:-HI:
20560HRIS | 55 80 2469 | 620 | 819on60rm | 843 1365
| L_‘..*._'?__E:_EIHHI ‘u | B0 30 _.f._b_]l'J 114 245 on 7.0 rim | 8011 1630
| 235 B0HRLS 6.3-10.0 27.05 Tl |0.05 on 7.0 rim | Tid 1590
[MFLATED DIMEMNSIONS « Z8pa
BF GOODRICH MAXIMV UM
RECOMMENDED OVERALL THEAD SECTION WIDTH ON REV /Ml LOAD {Ih}
RIM WIDTH BIAMETER WIDTH  MEASURING RIM WIDTH i AND INFLATION
TIRE SEE RANGE {incheu) tinches) [Imches) (inches) 45 MPH {36 p=1)
175/70HR13 4565 2283 506 B 3%'an 50 rim 8494 1025
|85/ FOHR12 5.0-7.0 2354 547 73] an 5.0 rim avy | 40
|85/ Y0HR14 5.0-7.0 24.57 547 7.1 an 5.0 rum 247 1210
195/ 70HR14 2 0.7.0 2204 270 .74 on 5.5 run 833 1340
205/ 70HR14 ‘.‘1_5 F ] 25467 608 B.10 on 5.5 rim 814 450
225/ 70HR15 B.0-85 2740 543 B65an 6.0 nim 763 1730
1953 BFGoodrich

HIGH TECH
RADIALS

BFGOODRICH I/




s your engine plaguad by the annoy-

ing tick of a noisy valve lifter? Doas
it lack the power it once had, or does it
idle unevenly? It may be suffering from
a valve train malfunction.

Perhaps the most annoying of all

clearance in the valve train of a pushrod
engine.

This noise is distinguished from oth-
er taps and ticks that can trouble an
angine by its regular, measured beat,
which increases in frequency as engine
rpm increase. If the condition is al-
lownad to continue, expensive valve train
parts will eventually be damaged.

In most modern pushrod engines,
hydraulic liftars are responsible for tak-
ing up the slack in the valve train.
When the cam rotates to the zero lash
position and the valve closes. pressur-
ized engine oil is supposed 1o fill a cav-
ity in the lifter, taking up any extra
clearance and providing a cushion with-
in the lifter that will dampen the
mechanical forces acting on the rest of

ratain this oil, or if there is more clear-
ance in the valve train than there is sup-
posed to be, noise will resalt.

If the ticking noise occurs only when
the engine is first started and disap-
pears after several minutes of running,
it should be considered normal. This
happens because valve spring pressure

the top of the cam lobes when the SHAFT
engine was shut off. When the oil is ¢
cold. the lifters may take a few minutes
to refill.

If the liftcrs are imcrmittently noisy
at idle or low speeds, there may be dirt
in the lifter valving system, or some of
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forces the oil put of lifters that ware on AL

Troubleshooti
Valve Train
Problems

common powerplant problems is the Hm.ﬂm
noise that is produced by excessive o

WALVE

the valve train. If the lifter is not ahla to FINCH Chifty

PLISHROD




considerable pressure to the pushrod
aend of the rocker arms, one at a time,
while the angine is idling with the valve
covar({s) off. Use a piece of wood or a
hammer handla to push on the pushrod
ends of the rockers. Each lifter should
collapse and begin to make noise. If one
of them doesn't, it is probably already
collapsed and making nofse.

Iif your engine is equipped with
stamped rockers that are retained on a
stud by a ball and nut, they'll squirt oil
all over the engine compartmant if you
start the engine with the valve covers
off. 01l shields that prevent thiz are sold
at parts stores.

Of course, an intermittent lifter noise
cannot be detacted unless it is present
while you're looking for it. Most profes-
sional mechanics advise their custom-
ars to replace all the lifters if the noise
is frequent enough and loud enough for
a repair to be necessary. If one lifter is
wom ar dirty enough to make noise, the

3

If your engine is not equipped with
an oil pressure gauge, you Can connect
one to the engine cil gallery to get a
reading. In most casas, you can remove
the sending unit for the oil pressure
light and insert the gauge’s hose fitting
in its place. Specifications for oil pras-
sure can usually be found in a shop
manual. The manual should also be
able to pinpoint the location of your
engine's cil pressure sending unit.

If your engine is quist at idle and low
speeds, but develops B ticking noise at
higher speeds, the lifters may be draw-
ing air along with their oil supply. A

low engine oil level can cause air bub-
bles in the oil, a5 can a lesak in the suc-
tion side of the oil pump or oil foaming
due to overfilling the crankcase.

If your lifters are noisy both at idle
and at high speed, they are probahly
badly worn or clogged with sludge and
varnish. On the other hand, this kind of
lifter noise can result from wear ar
damage in other parts of the valve
train. If the cam lobe or lifter face is
worn, if a rocker arm or valve stem is
badly wom, or if a pushrod is bent, con-
stant valve train noise will result.
Engine ofl pressure that is excessively
low, both at idle and higher speed, can
also produce a constant valve train
noise.

Valve train inspection

First, check engine oil pressure.
There's no poimt in doing extensive
valve train repair if the parts aren't
being Jubricated.

If the noise is rather loud, you prob-
ably can determine which cylinder and
valve it's coming from while the engine
is shut off, Just remove the valve covers
and rotate the engine. stopping approx-
imately 30° after each valve returns to
its seat. With the engine in that posi-
tion, check for clearance by wiggling
the rocker back and forth, There should
beé virtually no clearance. If you are able
to move the rocker back and forth from
pushrod to wvalye stem. something is
WTong.

Once you've located the offending
members, begin disassembling valve
train pieces and look for excessive
wear. To remove stud-type rockers,
tumm the engine until the rocker has
released the valve and spring., then
remove the nut from tha stud and lift
the rocker off On most modem
engines, the nut locks against the stud,
and only has to be torqued down to
specs for reassambly.

Some engines mount all of the rock-
ars on a single shaft that is secured to
the cylinder head by support stands
and bolts. On most engines, the entire
rocker stand can be unbohted without
causing any difficulties. However, on
some engines the rocker stand bolts
also serve as head bolts. In those cases,
check the shop manual for specific dis-
assambly recommendations. (You can
tall if tha rocker stand bolts are dou-
bling as head bolts by their size. If
they're as big as the head bolts, they
probably serve a dual purpose.)

Inspect the rocker arm. Is it smooth
and free from galling at the paoints
where it contacts the pushrod, valve
and ball? Or, if it iz a shaft-mounted
rocker, does it rotate freely and with lit-
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SHAFTMOLINTED ROCKER

Stamped rocker arms [left] pivot on ball studs and are held to studs by a locknut and

washer,

tle noticeable clearance on its shaft?

If a rocker arm is damaged in any
way, replace it. To replace a shaft-
mounted rocker, the cotter pin on the
end of the shaft must be removed, and
the rockers and the springs that sepa-
rate them are then removed from the
shaft. If the shaft is womn, it, too, should
be replaced. When reassembling the
rockers and shaft, lubricate the parts
with engine oil, and make sure you
install all springs and washers in the
COITect Saquance.

If you find a bad rocker, don't stop
there. Remove the pushrod of each sus-
pect valve mechanism. Examine the
ball or cup at each end for chipping or
galling. Roll the pushrod on a flat sur-
face. It should roll smoothly. If it goes,
“kathump, kathump,” it's bent and
must be replaced.

Digging deeper

If you found only a damaged rocker,
you may want to button up the motor
and hope there’s no further damage
within, because on most V8 and V6
engines, the intake manifold or the val-

LOCK WAEHER

ROCKER ARM W.-'\SI-IEH

WALHER

SPRIMG WASHER

Stuch can be staggered. Cast rocker arms |
rockers must be In a straight line. Rockers with

) are mounted on shafts, so ail
nits have solid lifters.

ley cover under the intake manifold
must be removed to inspect the cam-
shaft or to replace the lifters. If you
found a bent pushrod, chances are that
something else—perhaps a worn cam-
shaft—caused the pushrod to bend.

If you have a dial indicator. you
might be able to tell ifthe cam lobes are
warn without removing the manifold.
Warm up the engine and remove the
valve cover. Then rotate the engine
until the valve in question closes, and
mount 8 magnetic-base dial indicator
on the cylinder head so that its shaft
rests against the top of the valve retain-
er and is parallel to the valve stem. Find
the valve lift spec for your engine in a
shop manual, and rotate the engine
until the valve opens.

If the valve doesn't open as much as
the manual says it should, the cam may
be wom. Check a few other lobes for
comparison. If they're all within 0.010-
inch of the spec and each other, the
waear is probably normal and should not
be a problem. However, if thers is con-
siderable variation from lobe to lobe,
the cam might be excessively worn and

SUFPORT
SPRING

}wﬁ

some further inspection is in order.

Don't condemn the cam just on the
basis of the indicator test. The readings
can be distorted by lifter leakdown. On
the other hand, don't be surprised to
find, upon inspection, that you need a
new cam. They don’t seem to last very
long on many recently built power-
plants,

The cam and lifters may be accessi-
ble for inspection through a side cover
or lifter cover on some six- and four-
cylinder in-line engines. However, after
removing the cover, you may also find
that only the lifters can be examined,
and that the camshaft must be removed
for inspection.

The same is true of some VB and V&
engines. Sometimes, aven after remov-
ing the valley cover and intake mani-
fold, the camshaft cannot be easily
axamined.

If inspection is necessary, the only
alternative may be to remove the cam.
This involves removing the fan and
watar pump assamhbly, the front timing
cowver, the timing gears and chain, the
radiator and grill. Once these parts are
out of the way, and the lifters have
been pulled out of their bores, the cam
can be removed. A shop manual will
include specific instructions for cam-
shaft removal.

Sometimes, simply removing and ex-
amining the lifters can give you a good
indication of camshaft condition. If
you're willing to climb right in on top of
the engine with a small lluminated
probe, you may be able to do a fair job
of examining the cam through the lifter
holes.

Once you've removed the lifter galley
cover, valley cover and/or intake mani-
fold, you may find that you can’t extract
the lifters from their bores, even with

To remove a shaft-mounted rocioer

arm, first remove the bohts and the
support stands. Remove the cotter pin at
the end of the rodker shaft and slide off
the rodkers. springi. washers and spacers
wmmmw:mmuﬂ
reinstall everything In the right order.

i
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Use a magnetic-base dial Indicator to check camshalt lobes without dissmembling the

. The Indicator should be mounted to the cylinder head with it shaft parsilel to the
stem and touching the retalner. If valve does not open Lo Specs, suspect 3 Worn Cam.

the special extractor tools sold for this
purpose. This is the result of a slight
ridge that sometimes forms on the bot-
tom of the lifters. On some high-mile-
age engines, you may have to pull them
out with locking pliers; on other
engines. you may have to disassembla
the engine.

If you have to resort to locking pliers,
you might as well replace all of the lift-
ers, because you'll certainly damage
them. If you intend to just inspect and
reinstal] lifters, keep them in order by
placing them in a numbered agg car-
ton. Each one must be reinstalled on
the same cam lobe. If all valve train
compenents on the offending valve
mechanism appear to be in good condi-
tion, the lifter is the source of the noisa.

With the lifter out of the bore, inspect
the cam lobe if possible. Is it pitted or
flaking? Is the top of the lobe ridged or
does it appear to be flattened out in
comparison to the other lobes? If so, or
if the bottom of a lifter is cup-shaped or
galled, the cam is damaged and must
be replaced.

Some mechanics won't replace lifters
without replacing the cam. Sometimes,
a new set of lifters will wipe out an old
cam almost immediately. You're always
taking a calculated risk when you
replace one or more lifters without
renewing the cam. If you replace the
cam, replace all lifters, to0.

Slop swop
Timing chain wear is probably the
second most frequent valve train prob-

E:

lem. On most engines, particularly V8s
and V8s, a chain connecting the crank-
shaft and camshaft is responsible for
driving the cam and maimaining it in
proper relation to the crankshaft. As
the chaln ages and begins to stretch,
the camshaft retards, causing a loss of
low-speed response and torque. If your
engine has relatively good compres-
sion, but lacks the punch it had whan it
was new, it may be that the timing
chain has stretched. Once the chain
stretches to the point where it can hop
all the way off the testh of the gears,
the engine may “jump time.” This can-
dition is evidenced by an engine that
dies and won't restart. It usually back-
fires and burps as you try Lo start it

If you suspect that your engine has
jumped tme, rotate it to the ignition
timing mark on the crank pulley. Make
sure both valves for the No. 1 cylindsr
are closed. You can do this by placing
your finger over the sparkplug hole
while a helper rotates the engine
toward the timing mark. You should
feel and hear air compressing in the
cylinder if the valves are closed. Stop at
tha timing mark and remove the dis-
tributor cap. Check to see that the rotor
is pointing to the No. 1 cylinder spark-
plug wire.

If you find that the rotor is pointing to
Mo, 1. try to determine if the trigger
wheel is aligned approximately with
the distributor's magnetic pickup (or,
on engines with contact points, that the
points are just beginaing 1o open). If so,
the ignition is in time, so the camshaft

must also be approximately in time,
and is probably not the source of the
no-start problem.

If you suspect that your timing chain
has stretched to the point where it is
affecting engine performance, there are
a couple of ways you can check it. The
most reliable way is to remove the tim-
ing cover and check for chain deflec-
tion. Once the cover has been removed,
turn the engine until the timing chain
starts to tum the cam. The chain will
then be tight on one side of the gears
and slack on the other side. On the
loose side, measure how much you can
move the chain back and forth. If you
can move it more than a half inch, tim-
ing chain wear is excessive; replace the
chain and drive gears.

MA DR
DEFLECTION

CRAMELHAFT
GEAR

Tomfwﬂnﬂnnﬂ'nhph{:-mh

timing cower and turn the engine untll chaln
Iz tight on one side and locse on the other,
Check play on the loose side.

When a new cam is installed, the cam

are marks on both the crank gear and
cam gear that must ba aligned on tha
centerline of the cam and crank
bores. Again, consult a shop manual
for specific instructions for your
vehicle.

Some camshafts are gear-driven, in-
cluding many GM in-line four- and six-
cylinder angines. To check for esces-
sive wear on a gear-driven cam. the
timing cover must be remowed, and
clearance between gear teeth checked
with a feeler gauge. It should be at laast
0.002-inch, and should not excead
0.006-inch.

Excessive clearance on cam gears
won't affect timing dramatically, but
will produce noise and eventually result
in total gear failure, e
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Start your own money making business! ( '

Make up to *12% an hour—
gven while learning! =z

Get into this booming high-profit business that’s
Easy to learn— Easy to do— Easy on You!
Mever before have money-making opportunitiss been so No EXIFD ingluded WRh Your

great for quslified Locksmiths, Now lucrative regular st!  Locksmith Training
lock and key business has multiplied a thoussndiold ss

. BURGLAR
millions seek more protection against rooming crimma.
Yot there's anly ona Locksmith et avery 17,000 psopel ALARM
[ ba aa |

Start Collecting CASM FROFITS Right Away
You're "in business” ready toeamn $5 10 $12.50 an hour
& lew days afler you begin Foley - Belsaw's sghortoul
fraining. Take advantege of odays unprecedented op-
porfunitees 10 locksmithing  for year - round  EXTRA
INCOME in spare time — ot fulllime in a high-profit
D*JSISF;HS ol UG;-.II* own. Hundreds wa've "g&mm done
i can ! All tpols plus professi achire . my-Gains
given you with course. These plus praclice materials and mh:.ll?rr:l_::' Irmining mdl.:::
aquipment. plus simple, illustrated lessons, plus expert su- ragecly Bxpanding lieid At & part of
pervision, plus business-building guidance will enable Locksmih raining
you 1o KEEP THE MONEY COMING IN! ideal for redtire -
menl — good jobs, ton

SEND FOR EXCITING FACTS—No OBDligation
Dm.::m-u what's in Lockamithing for you — how Foley-Belsaw's Masier

ln hu-gg&wwmmm wa you tha il you can depend on

raining. Covers
all phl;;;'-l:‘:
lar, E

nd Fire Alarm
BORCInG and in-
slallation. This
valuable ang
Tirrirly sreEiraclicen
ingiydes mil special loois and

Hundreds of Foley-Belsaw lrained men
have succaeded in this fascinating
and highly profitable field . . .

aiber cowrser awd alre asked
Jov adwice from swweral
lechimiths 1w my avea. Ty

THIS PRO KEY

S o e Y MACHINE IS
et o YOURS TO KEEP!

o Find oot all showt ! Semd bor FREE Facts TODAY) 5o A
wwnied 13 be in Just 8 In and mall coupon below (or <
b for sand peicund] 10 vecsts B beresins, . MUBH pox: F‘t—BELSAW INSTITLTE
sl and detaiis by return mail. DO ITTODAY! COUPON! e ries 915, Kammes City. Mo AL
g e There is NO OBLIGATION and NO SALESMAN Will Call—ever!
Devid Fairbrother —Dave's Locksmith Service I RUSH COUPON TODAY

Milwaubee, Wisconsin 51209 FOR THIS FACT-FILLED caias Ty, wssoumi aer LD

[ YES, please send me the FREE bookler tat
gives full details about starting My owh busingss in

Locksmithing . | understand there is no obligation
o Fulltims business of

and that no man will call.
I your oem PLRE compiete oy payy

“l opened my own business, sparc l I
time, mmmnﬂnﬂnlumbduﬂ

Addrerz I
detais oo our | I

maude a profit of $329 for the first week "
B. A. Deberry Littleton, Colorado

i 'uits how Fou wﬂh
§ | I truin 10 bet yosr oo bess
3 @ proditabile Sporetme

“Mo more hard, nasty work for me. =
Mow | have my own business and with |
hardly any effort | average around $50
aday. Thanks for my new stan in life.”
Sam Walker FPrichord, Alabama

. YOU Can DnltTuulIu"-m-*-”ﬁ:: —'_—-——-—-




When [ was a youngster. my brother
gave me an old P38 he had picked up in
Germany. It had a broken firing pin. but
that didn't matter, | practiced fast-draw
with it. If 1 had a dollar for every ume |
drew and dry-fired that thing, I'd be so
wealthy that | wouldn't be a journalist
now.

| sold the P38 for a pittance years
ago. After that, | never thought much
about the art of the fast-draw. Until
today,

1 was standing behind a plywood
wall, On my hip was &8 Colt 45 auto-
matic with a full clip in the handle.
Unlike my old P38 this automatic
didn't have a broken firing pin,

e | -
A

WySIT EMp never oid it e . P Owiooorns EIOr Fands ready’ TO aria and hire
around barrier into target 25 feet away when whistle blows. Local gun cubs offer courses.

When a whistle blew, | was 0 yank
the .45 out of its holster, knock the safe-
ty off with my thumb, peek around the
wall ever so slightly and pump two
shots into a cardboerd target 25 feet
away.

The whistle blew. | reached for the
gun gquickly, as | did years ago. In one
fluid movement | brushed the safety
off. looked around the wall and shot
two holes in the target. Not bad. |
thought

“"Whaddya doing? Taking a nap?”’
the instructor yelled behind me. “"Pull
the gun straight oul. You're wasting
time bringing the gun out to the
side.”

Kind of like basic training. Except
that 1 wanted to be doing this. | was
taking a six-hour course in practical
shooting offered by a local gun club.

Practical shooting started a few
years ago when people got bored
shooting stationary targets. Now it's
one of the most popular shooting sports
in the country.

It combines elements of fast-draw.
marksmanship and athletic ability. The
good guys can empty a clip into multi-
ple targets so fast and accurately you
won't believe it

If this sounds like fun to you. call
your local gun club and see if they do
practical shooting,

Waterproof storage bag
There's nothing more miserable than
pitching camp after a day on the
water—only to find that all your dry
clothes aren't dry anymore. Such mis-
ery is a thing of the past if you use
Voyageur's storage bag.

Made of durable neoprene. this wa-
terproof duffel measures 36 X 18 X 10
inches. It comes with tie-down grom-
mets, carTying straps and a repair kit
{in case it gets punctured). A couple of
other nice features: It uses a special
waterproof zipper, which makes open-
ing and closing easy; and you can
inflate it if vou wish, so it will float It
retails for $125. For more information.
write: Voyageur's Lid., Box 409, Gard-
ner, Kan. 66030,

4z

New RV waste treatment

Microsanitizer is a new wasle Ireal-
ment system for recreational vehicles
that may replace the black-water hold-
ing tank now being used. This device
uses microwave technology to kill bac-
teria and eliminate contamination, thus
permitting continucus reuse of the
flush water.

Testing of the unit is currenty un-
derway. If it proves successful, RV mak-
ers may be insualling the device as orig-
inal equipment in their larger type-A
motorhomes by the end of this year.
The Microsanitizer will also be awvail-
able to RV consumers through selected
dealers across the country.

The device is manufactured by Ecol-
ogy One Inc.. in Hialeah. Fla. [ ]
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BUY AWINCHESTER GUN
AND WE'LL GIVE YOU A GREAT DEAL EXTRA.

e e i Buy any Winchester shoteun or ritle between
; August 1 and December 31, 1983, and we'll give
you a terrific deal on the great sportsman s
items shown here IUs easy, Just indicate
the e or items of vour clusiee o
coupon, and seod it with vour check
Or money order, plits chibedd sales
receipt and Winchester Pureluise
Record Card_ o U8, Repeating
Arms Company. 10 Box 5030
Mt. Vernon, NY 551

‘JE:E
r.ﬂ" -

more thanagun,
an American kegend..

Wmna ety

Eracierrarks hensed) Pooas Ol O impos atmin

_ QUANTITY  TOTAL
A. Winchester Schoolhouse Clock, handerafted of solid pite with antique Enclosed is my check'money order for
walnut finish. Quartz movement, Pendulum glass screened with Horse and $ plus dated firearms sales receipt
Rider® desigr and Winchester Purchase Record Card
Retail value: $135 Gireat Deal Price: $55 ppd, . Please Print

B. Winchester Bell Buckle. with classic Horse and Rider symbol and “light- .

ning” logo, 24K gold-etched on gun-metal steel, with subtle scroll engraving. Name

Retail value: $40 Great Deal Price: $20 ppd.

C. Bushnell™ 7x35 Binoculars by Bausch & Lomb, with Insta-Focus, coated

optics, roll-down rubber eyecups, neck strap, and Winchester-branded case, Address

Retail value: $49.95 Great Deal Price: $22.50 ppd.

D. Silva™ Huntsman™ Compass pins to your shirt for no-hands use.

Features 5 graduations, luminous dial points, map scale, and sun watch. Citw

Retail value: $13.95 Great Deal Price: $8 ppd. Nz

E. Case"™ 414" Lockblade Knife, with Winchester “lightning” logo etched ) ;
on blade, Laminated wood handles. Brass liners and bolsters. Leather sheath. Ak -8 ek lor delivery. Catnecticul revideits add Tuat
Retail value: $39.95 Great Deal Price: $23.30 ppd. ﬁh‘ﬁ?ﬂ‘.’.‘iﬁi’l’.‘ﬂ‘é E'M"' LR WLILS Sl A
F. Thermos™ All-Stainless 5teel Vacuum Bottle, with Winchester sgpyplics ficad ok walle vetecs ot b Tt

and Horse and Rider logos, 1-q1. capacity, unbreakable body and liner, new i i

llo 'n- Paar™ Stopret ‘ US. Repeating Arms Company

Retail value: $41 85 Great Deal Price; $24 ppd. E 275 Winchester Avenue, New Haven, CT 06511
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Torch song trilogy

Westinghouse has opened its new Flas-
ma Center near Pittsburgh. where the
company will use its revolutionary
plasma torch to perform three major
functions: process new metals, develop
new chemicals and destroy toxic chem-
ical waste,

The torch can generate tempera-
tures up to 10,000° F. by passing pres-
surized gas through an electric arc in a
gap between two copper electrodes.
An industrial torch using fossil fuels
and normal firing procedures produces
temperatures up to only 3.600° F,

High-temperature processes have
been used by NASA to modify metal
coatings slightly to increase hardness
or elasdcity. Plasma fronmaking is one
hoped-for result of the experiments
going on at Westinghouse. The iron
would rust at a far slower rate than
anything currently available.

Westinghouse tarch
peratures up to 10,000° F., a leap forward

tem-

Well-rounded treatment

Now that acupuncture i practiced at
many American hospitals, other forms
of folk healing or nontraditional healing
are finding their way into the main-
stream of medicine. At St. Agnes Med-
ical Center in Philadelphia. Dr. Sae-ll-
Chun is treating patients who suffer
from arthritis with sets of stainless-
steel isospheres,

The spheres, each a ball within a
ball. are made in China. Chun says
arthritis patients who manipulate a set
in the palms of their hands get long-
term relief from the pain and stiffness
associated with the disease. They get
relief as far up their arms as the shoul-
der joints. he repors

r

sospheres are stainless-steel balls that are
manipulated to refieve arthritls pain.

44

DNA’'s new wrinkle
Deoxyribonucleic z2cid (DNA) is the
basic chemical building block of life.
Scienca has long known that DNA mol-
ecules are built up of chains of chemi-
cals that form what looks like a spiral
ladder. Now. Purdue University biolog-
ical science Prof. Stuther Amott has
discovered tiny creases along the lad-
der structure. The wrinkles showed up
in computer-enhanced X-ray pictures
of DNA structures.

The Purdue researcher thinks the
wrinkles may act with other chemicals
1o turn on and off individual DNA mol-
ecules during reproduction or during
the growth of a cell Further investiga-
tion may give us arswears (o why cells
stop growing and die.

Bee an undertaker

Comell University entomologist Kirk
Visscher has observed a clearly spe-
cialized group of worker bees in exper-
imental hives. He calls them Munder-
taker bees.” These workers remove
dead bees from the hive. He says the
undertakers double as hive guards. The
discovery is bound to spark searches
for other specialists in the living quar-
ters of highly socialized insects.

Join the waves

The human brain produces waves of
pure elactricity as well as those of pure
magnetism. MIT researcher David Co-
hen says his research team has now
confirrmed differences in the way the
waves register on detectors.

The difference between the way a
brain wave shows on an electroenceph-
alogram and on a magnetcencephalo-
gram is so slight that it took highly sen-
sitive and specially rigged detectors to
divide a brain wave into the two com-
ponents. Cohen says that now, doctors
may be able to take both kinds of read-
ings on patients to help pinpoint tha
locations of brain disturbances, such as
those associated with epilepsy.

Glue balls are real

Physicists from Brookhaven National
Labs and City College of New York
have announced the discovery of so-
called “'glue balls,” elememary parti-
cles believed responsible for holding
together the nucleus of every atom. FM
reported last year that scientists
strongly believed in the existence of
glue balls, alse known as gluons (see
Here's The Atom As You've Never
Seen It page 76, Dec. "82). The confir-
mation came this past summer in
experiments viewing smashed atoms
through Brookhaven's Multiparticle
Spectrometer. The results should in-
tensify the hunt for other, smaller
atamic particles.

Bound for the heavens

As promised last month, I'll share with
you the duties a NASA committee has
dreamed up for the first journalist
launched into space. My name is on the
list of candidates. The journalist will
write a history of the mission. as well as
do live broadcasts beamed to Earth
radio and TV. He'll probably write a
second history on the mission's sclence
and technology aspects. separate from
any narratives on life aboard the Space
Shuttle. The wip could become the
basis of a high school course on the
Space Shuttle, a course created by the
journalist. NASA officials are looking
over the committee recommendations
as well as the list of some 400 volun-
teers who'd like to go. Pl
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

SOFT PACK 100s FILTER, MENTHOL: 2 mg. “1ar". 0.2 mq. nicotine
av. per cigaratte, FTC Report MAR, "83.

Compasitive ta Ievels reflect eher fha Mar 53 FTC Report or FTC method
NOW. THE LOWEST OF ALL BRAMDS

Carlton
1005

sim prmean FrefEd

THE LOWEST

T ———

BB R 1 Rupnaokls Tobsaceo Cs

[ CONFIRMED BY THE LATEST U.S. GOV'T. REPORT ON TAR )




Today the Services
can help youso

: :,; Prove you can make it.
. Proveit toall.
Serving your country
« wmmm and walking tall.

You'llworkhard-
: Iearnalltllatyt_m




. You've got it together
~ they'll seeina glance.
« Thanks to the Services
.~ .. you got the chance
¥s 4 _mﬂlelrmyﬂavy,
“a..,ﬁ \.llrForce,Harmes

i " ' Looking for an opportunity to
= | develop and grow as a person?

You'll find it in the Army,Navy,
Air Force and Marines. And
that's especially trueif vou're

. smart enough to graduate from
. high school.

You can earn responsibility
in the Services. Learn to lead.
Prove that you can makeit. In
fact, there are all kinds of op-

s portunities for advancement.

; The Armed Forces can
bring out the best in you—
actually help vou grow better.
For instance,there’s even a pro-
gram in which the government
contributes money toward a
college education.

Serving in the Armed
Forces i1s an adventure and a
challenge. There are new places
to see.And new friendsto make.

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

But above all, you'll gain
new confidence. Stand a little
 taller. Walk a little prouder. All
while serving your country.
And that's one of the finest
things a person can do.

To find out more, see vour
local Armed Forces recruiter
or write Armed Forces Oppor-
tunities, PO. Box C 1776,
Huntington Station,N.Y, 11746,

IT'S A GREAT PLAGE TO START
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Custom folding box

When | leamed about these
charming. old-time boxes. | felt
PM's readers would want to know
about them,

The boxes are faithful reproduc-
tions of the delivery crates of yes-
teryear. Manufacturers would ship
their goods to retailers in collaps-
ible, retumable boxes like the one
shown, The fun part is that you can
order the boxes with custom print-
ing on the side. | ordered one for
my first grandson (see photo) to
use as a toybox. The boxes come

in %- ($18.53), 1- [($2146) and 1%
bushel ($25.57) sizes. Printing and
delivery charges are extra. For details,
contact Hubbard Folding Box Co., Box
N-0, Downing, Wis. 54734 —H W,

The replica of an old-fashloned shi
bax. The crate coll. as did the ori

Fdreﬂm:mmlmmm
wall construction and a thick foam Insert.

crate Is shown personallzed as a chil ﬁ
for eary storage |

Modular furniture in a kit

Here is a quick and attractive way 1o
add decorative and useful fumiture at
reasonable cost. Hagerwood Inc. (1545
Marquette 5.W.. Grand Rapids. Mich.
49509) offers a vanety of sanded pine,
ready-w-assemble modules that can be
used singly—as coffee or end table, for
example—aor in combination wo achisve
the popular cluster ook

The three units shown, ranging in
price from $11.95 to $31.88 were
assembled in less than an hour by two

of us in my shop. The parts required
very little additional sanding, For the
maost part, we assermbled them as they
came. Since you'll need a pair of web or
rope clamps for each module you put
together, you can assemble more than
one box at a time only if you have extra
clamps on hand. {(We used Black &
Decker's newest rope clamps.) The
three units shown were left clear and
finished with two coats of satin finish
varnish. For module styles and prices,
write 1o the manufacturer.—H. W.

All ToolMaster toolboxes are constructed of
corrosion-proof polysthylens,

I'we finally found an economical, rigid
protective carrying case for my photo-
graphic equipment. The TravelMaster
polyethylene case comes in four sizes
for carrying eéverything from caloula-
tors 1o personal computers. Prices
range from $59.95 to $110.30. For
details, contact Sduthern Case Inc., Box
28147, Raleigh, N.C. 27811.—J.T.

Manufacturer offers a varlety of modules.
Three are shown at ieft. At right abowe,

trm'wmmu Fw U HTIHMJJ-FU—
cial features, let us know abouz it Write to PM Work:
it plasced In comer mold, bench, Popular Mechanics, 224 Wesr 57ch St New
and unit is then camped,  York, MY, 10012
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 Your screwdriver
just became obsolete.

Once you've used the Skil Cordless Screwdriver,
you won't want to go back to your old screwdriver.
The Skil Cordless Screwdriver weighs mere ounces
and is so small it fits into your pocket. Yet its high
torque motor has the power to drive up to 500 screws

unaslnm!e
ess Screwdriver recharges in 3 hours
urleis md wen has a special bullt-in feature to help
prevent stripping of screws. And since it's mrdlm.{'l'.l -
perfect for everything from everyday fixups in mmﬂn‘!’_’
the house, to serious do-it-yourself projects. A
With everything it can do, you'd think the Skil Cordiess
~ Screwdriver would be expensive, but it's not. Not at all. And its
y low price makes it a great gift. = -
about all the stripped screws, tired arms and
vﬂﬁrwwhwscmﬂm The Skil Cordl
milﬂmahﬂmmlmlete.

.S‘A{!Lw,e build tools e

£33 u WAL --:*;lu.-.-._u__.

‘that last and last and last. T iaa.




NEW BMW1000
A DEPARTURE FROM TRADITION

e Would you believe a motorcycle
: with an in-line Four flopped on its side?

PAING AR

FLIEL INJECTDMN

REAR
QST BRAKE

BMW s engine layout B unigue
to modern motorcycling. Unlike
BM\ s traditional horizontally
opposed twin-cylinder engines,
this 1,000-cc powerplant is
positioned | & in the
chassis, with all combustion
chambers on one side. One-
GEARGHET sided swing arm makes rear

o whesl removal very easy,
e Below, test rider prepares

to take instrumented proto-

type out on the test track.

DOUBLE

BY RAY HILL, Outdoors Editor OVERHEAD

g flat, opposed-twin design of
BMW motorcycle engines is consid-
ered antiquated by many. Japanese
makers. on the other hand, offer a stag-
gering variety of state-of-the-art engine
designs: V-Twins, V-Fours, in-line
Fours, Singles and much more,

In an effort to become meore com-
petitive in the sales arena, BMW just
introduced an all-new motorcycle,
which will come to the United States
in the fall of 1884. Its 1,000-cc power-
plant is an in-line Four positioned hor-
zontally in the motarcycle. The cylinder
head is on the left side of the motorcy-
cle and the crankshaft is on the right.
The water-cooled engine drives the
rear wheel via a driveshaft

The BMWI100O0 weighs about 550
pounds and accelerates from O o 6O
mph in about 4 seconds. This compares

(Floase tum o page 52)
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Ford Escort Diesel
Better mileage

than thisleading

import.

We didn't believe it at
first, either.

But EPA testing figures
established it. Our new
Escornt Diesel is rated
approximately four
miles per gallon higher
than a Honda 750.

Just take a look at our
numbers:

L an Escon,
68 % there's a lot
* more to talk
about than great economy.
Like the fact that

Escort’s the best-selling
car in the world. =

Or that it comes with
more total passenger
room and more total

room than a
Honda Accord.t

More standard features
than a Toyota Tercel.t+

There's even a fully-
independent suspension
system for a smoother
ride than a Nissan Sentra.

All of which means
Ford Escort not only
gives you a big advan-
tage over that motor-
cycle pictured above.

It also beats more than
its share of cars.

THE BEST-BUILT
AM
When we say "Quality
is Job 1" we are talking
about more than a com-
mitment. We are talking
about results. An indepen-
dent survey concluded
Ford makes the best-
built American cars. The
survey measured owner-
reported problems
during the first three
months of ownership of
1983 cars designed
and built in
the LS.

And that commitment
continues in 1984,

* For Honda 750
mileage is obtained from EPA
emissions testing and is pof an
official rating. Your milcage
may vary on
%wmm
Diesel mil licable

1o seckans wi engine

and without power steering
and A/C. Mot available in
California

** Sales estimates based on world-
wide production figures.

t DBased on EPA Interior Violume
Index

t1Escon GL (shown)

compared
o Toyota Tercel 3-door deluxe
lifiback.

Get it together - Buckle up.

Have You Driven A Ford...
Lately?




NEW BMW1000

(Continued from page 50)

favorably with Japanese superbikes
which dominate the U.S. market. Its top
speed, which is about 130 mph, also
stacks up well

Most unusual is that the engine is
positioned lengthwise in the chassis.
All other motorcycle manufacturers
currently mount their in-line Four
engines transversely in the chassis.

Another unique feature is the meth-
od of attaching the rear wheel. Most
motorcycles have a swing arm which
fits on either side of the rear whesl. An
axle runs through the wheel and is
attached at both sides of the swing arm.
Hemoving the rear wheel isn't easy,
especially on a large-displacement mo-
torcycle. With the new BMW, this has-
sle is eliminated. It uses a one-sided

swing arm. Wheel removal is simply a
matter of removing three fasteners and
pulling off the wheel. Very slick.

BMW is also working on a smaller-
displacement version with one less cyl-
inder. It displaces 750 cc. Company
spokesmen say that the 750 probably
won't reach American shores until
sometime in 1986.

Whaether this new design will give
BMW a lag up in the American supar-
bike market remains to be seen. Much
depends on how well the production
models compare with the Japanese
machines in terms of cost, handling,
comfort and acceleration.

One thing is for sure, though. It's a
very interesting motcrcyele. [ can’t wait
to try one. .

BAMTs models start with the R&5, per-
fect bike for a good whirl, not wheelles

f you really like to crank it on, you'll

find that a BMW just doesn't give you
encugh blast per buck. Bikers addicted
to G-forces buy Japaness machines that
mmupmspaoduluﬁmwa:ﬂm
more affordable.

What BMW gives you for your money,
though, is a beautifully engineered and
impeccably crafted motoroycls. Recently,
we took out an RES5, the baby of the line
at 650 cc and the cheapest at $3,600. On
our test ride. we found that—even
though, it's not & rocket—Iit doas exactly
what a motorcycle is supposed to do
legve all four-wheal vehicles siuing &t
the light. And. for our medium-framed
155 pounds, it"s more than adequats as a
touring bike—no need for 1,000 cc of
Bimmer. Adding a passenger did noth-
ing 1o lessan our dding pleasure. Howev-
er, the would be more com-
fortable if the RES had the same buili-in
mummnmmnasmm

All BMWs mount the same quist and

BMW: The Gentleman’s Motorcycle

drives the rear wheal—only the dis-
placemant differs. There are nine bikes
in the lina.

The two 650-c¢ machiines mentioned
above are $3,600 and $3,900, respec-
tively. Two of the BOO-cc models, the
RB0G/S and RBOST, are $4,190, while
the RBORT, with its fairing. double-disc
front brake and other touring touches, is
$5,400. The 1,000-c¢ bikes are

BMW's heavyweights, but in
X terms of pounds (440 to 480)
they are not heavy for tour-

ing motorcycles. The R100
models, celled the R100RS
and the R100AT, are priced
from $5.000 to §$7.000, ds-

choice of BMWs. Even when the Unitsd
States gets the red-hot, in-line Four for
the twp of its line, the horzontally

The
Perfect Gift

Unmatched in Parformance

Mighly Desirable

Experts Choice

Exclusive Source
Convenient Shopping

No-Risk 30 Day Trial

THE RADAR DEFENSE KIT

ESCORT comes complets with 2 molded
carrying case, detachable power cord, visor
clip and hook and loop mounting, spare
fuse and alert bulh, and a comprahensive
owner's handbook.

POPULAR MECHAMICS - MOVEMBER 1983



&r?md gift is more than a surprise; the
ect gift hits the mark. If there's a driver
on your list, you can give ESCORT with
absolute confidence. Here's why.

First Class Performance

When radar is out there, ESCORT's
superheterodyne circuitry will find it. Over
hills, around curves, hidden in the bushes,
anywhere, But don't take our word forit. In
its most recent comparison test, Car and
Driver rated ESCORT number one, calling
it *...claarly the leader in value, customer
service and perfformance...”

Covetad Equipment

For several years after its introduction,
demand was so great that customers waited
up tosix months for delivery, We finally had
to build a new factory to keep ahead of
the demand.

Users quickly came to depend on
ESCORTs unique radar report—the way
its variable-pulse audio warning, analog
meter and amber alert lamp work together
to give a precise indication of radar type
and range.

 STOP

And last spring we added our STatistical
Operations Processor (ST/O/P™). a new
electronic circuit—the first in the industry —
which rejects false alarms caused by less
elegantly designed detectors. With ST/O/F
ESCORT is more desirable than ever.

Attention To Detail

Owners also take great pleasure in
ESCORT's look and feel. its extruded alu-
minum housing has the right heft. Tha visor
clip is a rugged combination of Lexan and
spring steel. The volume control is as silky
as that of an exotic sterec. We even add a
small photoelectric sensor (you can see it
next 1o the red power-on indicator]. it senses
the ambient lighting in the car and adjusts

the brightness of the aker light to suit, These
are just a few of the many details thal make
ESCORT unique.

But all this sophistication dogsn't mean
that ESCORT is hard to use. Just install
ESCORT on dash or visor, and plug it into
the lighter. We even include an adapter for
European lighter sockeds. And ESCORT's
low-profile shape, finished in non-glare
black, looks right at home in any car

7 R

Poswsr-Oi LEQ Swgnad Strargih Mgy (Cily
and Sevsor Mueter Swatch
Apart From The Crowd

We've always felt that users of preci-
sion electronics are entitied to deal with
experts. Thal's why we only sell ESCORT
direct from our factory. Trere are no middie-
men, When it comes to customer satisfac-
tion, we take full responsibility.

Clur system of direct sales offers special
benefits to the gift giver. You needn't worry
about inadvertently buying a discontinued
model still in & store's siock, Your gitt will
never be seen marked down in the dis-
count chains. Moreover, giving an ESCORT
shows you were concerned anough about
quality to track down the only source. And
there's another advantage.

Easy Accoess

ESCORT lets you do your Christmas
shopping by phone and avoid the retail has-
sle. We're only a toll-free call and a parcel
delivery away. And ESCORT is guaranteed
to please. Holidays or eny time, take the
first thirty days as a trial. If you're not abso-
jutehy satisfied, return it and wa'll promptly
refund your purchase and mailing costs.
We also back ESCORT with a full one year

Overwhelm Your Favorite Driver

limited warranty. Car and Driver calied us
the "class act” in radar detection. So arder
now. ESCORT is the perfect driver's gift

Do it Today
Its easy to order an ESCORT,
by mail or by phone,

By Phone: Call us toll free. A mem-
ber of our sales staff will be glad to
answer any guestions and take your
order. (Please have your Visa or
MasterCard at hand when you call),

CALLTOLL FREE. . . 800-543-1808
INOHIO CALL.. ... BOD-582-2896

By Mail: Wall need to know your
name and street address, daytime
phone number, and how many
ESCORTS you want. Please enclose
a check, moneay order, or the card
number and expiration date from
your Visa or MasterCard.

ESCORT (Includes Everything). . $245.00
Ohio residents add $13.48 sales tax.

If you order with a bank check,
money order, credit cand, or wine trans-
fer, your order is processed for ship-
ment immediately. Personal or com-
pany checks require an additional
18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 1168

One Microwave Plaza
Cincinnati, Ohio 45242-0502

Tune iy "~ Talkbhack wilh dermy Gahan AMEncas new woskty sabelite caf-n comady @ik show Sunday evpnngs on public rado statons, Chack ocal ISkngs




FIXES FOR

Common Plumbing

Problems ===

Here are do-it-yourself remedies for the leaks and

clogs you'll get in your pipes sooner or later.

The first attempt to uncl

wiater In the fixture bowl. As you lower the plunger Into tr?ped
alr. Hald the plunger tight against the drain and pump up and down vigorously 10 times.

a draln s made with a A

. Aharayy
wiater, tip it to release

Then, pull up sharply, as shown, (o disiodge the clog.

plunge with 2 In. of

UNCLOGGING DRAINS

commercial drain cleaner into a
fixture seldom works. Once draln Iz

running fixtures to help prevent c
¥

PHOTOORAPHS BY THE ALTHOR

ther than a dripping faucet, the
four most common home plumb-
ing problems are clogged drains, run-
ning toilets, leaking pipes and frozen
pipes. Hare are do-it-yourself solutions
for these headaches. (For a complete
faucet repair guide, see How To Stop
Any Faucet From Leaking, page 148,
Apr. "83.)

Sluggish and clogged drains

The first step in clearing a stopped-
up drain is to locate the blockage. If
only one flxture is affected, then
chancos are that the trap (the curved
pipe instailed under A flxtura) or the
waste line leading from the trap is
clogged. Howewver, if more than one fix-
ture is affected, you can assume that
the clog is farther down the drainage
system. When all the fixtures In the
house are affected, the main house
drain or sewer is suspect.

A rubber force cup, or plunger, is the
first tool to reach for when a clog
occurs. For the plunger to be most
effective, be certain that the pipe is full
of water, This way the water becomes
an incompressible medium for transfer-
ring plunger pressure to the blockage.

In addition to the plunger, several

(Ploase turn o page 56)




Today, you’re doing
more than ever.

$o should your phone.

AT&T introduces GENESIS Telesystem.

~., T—
Genesis telesystem is designed
to help organize and streamline
your life in so many ways.

The Genesis remem-
bers all your important numbers,
including emergency numbers. And
it dials with just a touch. It times

r calls and even has a
uilt-in speaker,
. But the really terrific thing about
the Genesis telesystem is that you
L can customize it to fit your own

© ATET, 183

© POLICE O FIRE
L.BURKE  ROM
MARC (A
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seecker | W
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esseesenens

needs. Add an optional cartridge,
and you've got one-touch access
to call forwarding, call waiting, and
three-way calling. Or add another
cartridge, and you have the conve-
nience of automatic re-dial of busy
or unanswered numbers. And
that's only half of it.

Soon, you'll be able to add a
module with an electronic directory
that memorizes names and
numbers in alphabetical order.

Or the reminder cartridge, 1o
remind you of special occasions
and appointments.
Genesis telesystem. The more
you do, the more it will help you do it.

We sel the standards.

ATel

W

See I al your ATAT Phone Cenler, now al thousands ol leading retall slores.




PLUMBING PROBLEMS
{Cantinued from page 54)

pressurizing devices are available
which also use water pressure 10 blow
out clogs. These tools are highly effec-
tive on clogs located near the fxure.
The drain pressurizer shown in the
drawing on page 54 is the Drain King
made by G.T. Water Products Inc.,
18438 Business Center Dr., North-
ridge, Calif. 91324. To use it, thread
the Drain King onto a garden hose and
insert it into the drain pipe. When
water pressure is tumed on, the Drain
King's rubber sides expand and press
tight against the pipe walls. Pulsating
blasts of water break up the clog.

The drain auger, or snake, can free

Toture tr Inzerting a straight-
mmwk- .F'Inbh:ﬁ:he drain-plug open-
Ing. if there ks no drain plug, undo the slip
couplings and remove the entire trap.

all but the hardest-io-reach clogs. Au-
gers come with a variety of cable diam-
aters. A “-in-dia. auger is recom-
mended for fixing househald plumbing
problems since a larger diameter cable
is difficult to work through fomure
traps. Many drain augers have a sepa-
rate head, or tool. The basic wool for
household use is the flexibla bulb
auger.

A tollet auger is specifically designed
for unclogging toilet bowls. It has a
bent tubular shaft to help start the
auger up the trap passage. The toilet
auger reaches through the toilet bowl
trap passage, but not much farther. If
the blockage is located beyond the
reach of the toilet suger, then work a
longer drain auger into the bowl., You

may need to meach into the bowl to
guide the auger.

Clogs located beyond the waste pipe
of any fixture are best attacked from
#ither the cleanout openings in the
drainage system or from the vent stack
protruding from the roof. These drains
are often 3- or 4-in.-dia. pipes and serve
more than one fixture.

Every properly installed plumbing
system includes a cleanout at the upper
end of every horizontal run of pipe, and
at all turns or bends. In a concrete slab
house, look for cleanotts at or near floor
level behind fixtures and low on exteri-
or walls near bathrooms and kitchens.
The cleanouts may be visible on the
surface or behind removable panels. In

{Flease tum to page 58)

houwse drain. Wear metal-faced gloves to
feed the cable down the roof vent
stack. Caution: houses with steep roofs,
hire a professional drain cleaner.

POPULAR MECHANICS = NOVEMBER 1583



A Popular Mechanlcs Special Section

NEWSCIENCE

Physicists apply atomic theory to mineral exploration with an accelerator called Geotron.

NEUTRINOS PIERCE
EARTH FOR OIL

magine a pipe three feet thick and 100 miles long,

formed into a doughnut 32 miles across. It floats 30 feet
beneath the turbulent surface ol the ocean, anchored 10 an
undersea coral reef. A beam of high-energy protons whips
through the pipe at nearly the speed of light. The dough-
nut is a machine called Geotron and is the largest, most
powerful particle accelerator in the world. It isn't looking
for charmed quarks, however, or for magnetic mono-
poles—the standard quarry of particle physicists. It is
prospecting for oil,

*I have to admit, it’s farfetched," says Robert Wilson,
founding director of Fermilab near Chicago and one of
Geotron's designers. ""To a degree, the proposal is tongue-
in-cheek. But it's still a distinct possibility that Geotron
can someday be built.” The estimated price tag would be
several billions of dollars, and although Wilson and his
| colleagues began designing the machine during the 1979

oil shortage, no company has yet volunteered to fund it.
Currently, geologists look for oil-bearing rock with

| sound waves, generated at the surface by explosives or by
mechanical “thumpers" mounted on trucks. The sound,
reflected off mineral layers, profiles their structure. But
by the time the waves reach the surface, the precise loca-
tion of reflecting layi:rs can be unclear.

IHustrsison by Robert Frank

Superfast protons circling in Geotron's ring detour imio a “smou”
through the Earth, revealing mineral depasits to distant detectors. The ocean location aliows the snowt to be pivoted in any direction.

where they strike metal The resulling neutrinos race

Earth with neutrinos, These massless (or nearly so) parti-
cles ordinarily pass right through the Earth without stop-
png. They would do the same with a chunk of lead tril-
lions of miles thick. Given sufficient energy, though—the
kind produced by Geotron—a beam of neutrinos could be |
made that would interact with matter, producing under-

ground sound detectable from the surface. |

Geotron's neutrinos are a by-product of the whirling |
proton swarm. The beam is diverted on one of its near- |
lizht-speed laps and routed into an attached straight pipe
{called the snout) that is angled a few degrees down from
the horizontal. Partway down the pipe, the protons smash
into a dense metal target, producing a shower of unstable
particles called mesons. As these race down the rest of the
tube, they decay into neutrinos that shoot off through the
Earth. Hundreds of miles away, their passage is heard by
sensors and recorded.

f built, Geotron will have some uses besides oil explora-

tion. It could also locate high-density metals, including
uranium. Neutrinos hitting metal deposits would produce
muons, a kind of heavy electron, which could be detected.
Unfortunately, the muons would not tell observers wheth-
er they came from gold or lead.

Geotron may also be used for a more purely scientific
purpose. The snout could be pivoted to point straight
down, shooting neutrinos through to the other side of the
Earth. In passing, they would interact with the molten

|
|
Geotron wnuld generate sound by bombarding the ‘
|

| metal core, providing scientists with the first accurate pic- |

ture of our planet’s heart. .|
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DRIFTING ISLE
LEAVES TRACKS |

A Texas-size island located in the Indi-
an Ocean recently found s place in a |
global jigsaw puzzle,

Millions of years ago, it’s thoughr, sev-
eral continents were joined to form a
large landmass called Gondwanaland.
The mass broke up and the parts went |
their separate ways. How these pieces
originally fit together has been a mystery.

Some scientists now believe that one of
the pieces, the island of Madagascar, off
the coast of Mozambique, was once at-
tached 1o Africa near where Kenya is 1o-
day. The evidence? A magnetic code in-
scribed in the seafloor.

When landmasses separale, there is an
upwelling of molten rock from the |

MAN EVOLVING
LESS THAN APE

Humans are evolving slower than the
African apes, al least as far as some trairs
are concerned.,

“There is a very widespread idea that |
wirtually every human trait is more highly |
evolved than the corresponding trail in
gorillas and chimps,” says evolutionary |
biologist Alan Templeton. “But on the
level of DNA, humans are the more pnm-
itive type.”

Since the 1960s, molecular biologists |
have been promoting the idea that DNA |
and the proteins il codes for may hold |
clues to our evolutionary past. The his-
tory of evolution, they say, 1 inscribed in
these molecules.

The concept—part of what is known as
the molecular-clock hypothesis—is based

The continents may have once been joined together in large landmasses (feft), After
these broke up, a fragment now known as Madagascar could have drified south from its
original pasition near Kenya to iis curreni home off the coast of Mozambigue (right), |

Earth's interior that eventually solidifies, |

laying down fresh rock in the newly creat-
ed void in the seafllocr. Magnetic particles
in the new rock line up with Earth’s mag-
netic field, just as iron filings orient them-
selves to the pull of a nearby magnet. But
scientists know thet Earth's magnetic
field has changed many limes. For exam-
ple, 800,000 years ago a compass needle
would have pointed 1o the magnetic south
pole instead of north. If the field changes
while new rock is beng formed, the mag-
netic reversals are recorded on the sea-
floor,

“It’s like there is a gigantic tape record-
cr operating, with the seafloor being
the tape and the Earth's magnetic ficld
the recording head,” says Millard Colfin,

of Columbia University's Lamont-Do- |

on the assumption that the longer the
time span since two animals shared an an-
cestor, the greater the difference between

their biological molecules. The theory |

also holds that for any given protein or
DM A segment, the rate of molecular evo-

! Jution—the number of mulations it has
T accumulated over time—is the same for

all lineages—man, ape or atherwise.
Templeton, at Washington University

n St. Louis, believes that the laner part of
this hypothesis is wrong, The molecular
clock ticks, he says, but not al the same
rate for all animals.

He arrived at this conclusion by first
using statistics to figare out, from a num-
ber of competing alternatives, the maost
probable family tree, or phylogeny, for
the primates. Phylcgenetic irees depict
the order of, and the relative time be-

, tween, species divergence. Templeton
' found that the most likely tree had the

human line branching off from both goril-

herty Geological Observatory.

By tracing the path of the reversals be-
tween Africa and Madagascar, a team of
geologists. including Coffin. was able to
figure that the island drifted 1,000 miles
south over millions of years to its present |
location. It's also been argued that Mada-
gascar moved northeast from the African
coast, Another theory is that everything
shifted around Madagascar and it did nol
move at all. m

SOME TERMITES are virtually | |
walking weapoms, with bodies so |
geared for battle that they can nel-
ther feed themselves nor reprodace,

las and chimps before they split off from
cach other. Next, he counted the number
of mutations occurring in certain DNA
fragments that are common (0 all three
forms. On average, the DNA in the hu-
man line had two to three times fewer
mutations than the DNA in either the go-
rilla or chimp branches.

The slow rate of evolution in humans is I
reflected in many physical traits, says
Templeton. Besides being more primitive
on the molecular level, our body plan—
short arms and long legs—is closer 10 the
ancestral primate form than either the
chimp's or the gorilla’s. These modern
apes, he claims, with their long arms and
short legs, are a radical departure from
the prototype; the raie of change of their
molecules and physique has far outpaced
recent human evolution.

There's one obvious exception: In the
DNA that conrols brain development,
we're way out in front. =

— —
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A Popular Mechanics Special Section

FUNNY FOODS

Tired of the same old franks, burgers
and fruit drinks? Take heart. Your next
meal could be a bunny hot dog washed
down with a swig of cottonseed juice,

Motes Agricultural Research Service
information officer Bruce Schwartz, "We
need to look at all kinds of foods as a
bank for the future. We can't assume that
all of the staple foods will be available at
one time, particularly when the popula-
tion grows,”

“‘Fruit’ drinks are mostly water and
sugar with a little bit of flavor, minerals
and vitamin C," says the USDA’'s John
Cherry. “Throw in some protein and
you've got a protein drink.” This could
come from cottonseed, he says, which is
plentiful in the South and in developing
nations, “It's much like soybean but with-
out the beany flavor and off-color.” Re-
scarch has shown that okra sesds could
also be usad,

Beefr.allnﬁr. savs USDA chtmlcal tﬂgL-

WHITE SHARKS
LURED BY SEAL
BABY BOOM

An clephant seal pup weighing over
500 pounds splashes in the cold Califor-
nia surf. Suddenly there is a rush of foam
and fury: A great white shark the size of a
pickup truck slams into the young sca
mammal and, trailing a red cloud, carries

neer Michael Kozempel, is also underuti-
lized. Tallow is a by-product of meat-
packing; cocos buticr is a costly
ingredient in chocolate products. Kozem-
pel and hix colleagues have found a way
to extract quasi cocoa-butter from tallow.

And can you handle mbbits in your hot
dogs? According to Richard Whiting, a
USDA food scieatist, rabbit meat makes
great franks. It's nutritious, low in fat and
lower in sodium and cholesterol than beef
and pork. How do bunny dogs taste? “I°d
bet that if we just mixed the meat in and
didn’t tefl anyone, most people wouldn't
know the difference.”

TOBACCO PIE

Tobacco may turn up in lemon me-
ringue pie, mayonnaise and cattle feed.

According to plant pathologist Shuh Ji
Sheen at the University of Kentucky, ed-
ible proteins can be extmcted from young
tobacco, The plants' immaturity ensures
that they will be virtually free of nicatine,
which {8 polsonous i eaten,

Sheen obtains the proteins by crushing
the leaves and exiracting a green juice
When centrifuged, filtered and dried, the
liquid yields edible but odorless and taste-
less white protein powder. A green pro-
tein that also results could be used for an-
imal fodder.

Although tobacco's image won't speed
its arrival on the dinner table, Sheen says
the protein could be used in & variety of
foods. It can be whipped into a cream that
stays fuffy, even when frozen. When
beaten and baked, it resembles meringue.
If mixed with oil and Aavorings, it mimics
Mayonnaise,

Tobacco protein could also boost the
nutritional value of soft drinks or be used
as & milk substitute for people unable 10
digest the real thing. L]

THE SMALLEST SHARK, a
rare species found in the Pacific,
averages only five inches in length.

it into the milky green depths,

Ashaore, the incident is spotted by biol- |
ogists and added 1o a growing list. Since
1970, scientists from the Point Reyes Bird
Observatory, just north of San Francisco, |
have noted a dramatic increase in white I
shark sightings at the Farallon Islands, 20
miles out to sea. Why? For the first time
in 100 years, this species, Carcharodon |
carcharias, has an abundance of its favor-
ite food: seals.

California's seal population is explod-
ing. Thanks to conservation efforts, the

Mimitration by Robert Frank

ﬂ&e greaf white ﬂmrk is perﬁ-apu :.hr most ﬂnx.’&mindnﬂy dmd.’y creature on Earrh.
Up to 30 feet long and 3 tons, it will ar.ra.rk anything from mﬁ to scuba divers.

northern elephant seal, for example, has
come back from a mere 20 individuals in
1890 o 30,000 today. And the sharks
have followed. "In the early seventies,
we'd see one or two white sharks a year,”
says David Ainley, head of research at
Point Reyes. “Last year, there were sev-
enteen sightings in the Farallons.™

Ainley emphasizes that this poses no
immediate danger to humans: “The only
people who are al risk are those stupid
enough to jump in the water near a scal
colony." He claims the white sharks are
actually very rare and cites as proof a re-
cent incident and its effect: “Last year, a
bunch of yo-yos killed four white sharks.™
Subsequent sightings plummeted, indicat-
ing that although sightings have in-
creased, the number of sharks may not
have jumped at all.

Bui John McCosker, director of San
Francisco’s Steinhart Aquarium, dis-
agrees. The numbers are increasing. he
says, and we've only just seen the begin-
ning. “"Nobody knows how long it takes a
white shark to mature. They are on the
rise now, and soon they'll start pumping
out the young.™ Juveniles zat fish for sev-
eral years and don't start taking seals un-
til they are 10 or 15 feet long. McCosker
speculates that there will be a lag of a few
years before the number of adult great
whites really starts to climb.

He says il's only natural. As the seal
population recovers from centuries of
hunting, the sharks will also multiply.
“Wea're looking at a return to normaley,”
McCosker concludes. “Once the natural
balance has been reached, then w:v:gm
good reason to be worried."”
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An ongomng experniment with spider-
wort plants has shown that air pollution
may be more hazardous to your health
than unlawfully high levels of radiation.

It's been known for o long time that
this relative of wanderng Jew, a common
houseplant, mutates in the presence of ex-
cessive radiation levels. Now, scientists
from Brookhaven National Laboratory
are transporting dozens of fresh, healthy
spiderwaort cuttings with developing Mow-
er buds to industrial areas suspected of
having high levels of carcinogenic air pol-
lution. The trailer containing the cuttings
| is parked downwind, and ambient air is
drawn inlo a gprowth chamber day and
night for 10 days, simulating chronic ex-
posure. A second chamber contains cut-
tings that are exposed to clean, filterad
air

Brookhaven uses a hybrid—""clone
4430" —that normally has blue hair cefls
on its stamens, or pollen-producing or-
gans. Bul chromosome mutations, which
can be tnggered by carcinogens, allow a
recessive pink gene 1o express itself some
7 to 15 davs after exposure. Spiderworts
can alyo mutate spontsncously —from
wide temperature Muctuntions. for exam-
ple, or even (or no apparent reason.

After a trip. the cuttings are returned
to Brookhaven. Each morning, as new
flowers open, their stamens are removed

FLOWER’S HUE—BAD AIR CLUE

and the mutant, pink hair cells counted.
But 10 wmive at the correct number of
these cells that were pollution-induced,
the researchers must subtract the number
of mutations in the clean, control cutlings
from those 1n the experimental cutlings,

Pollution-induced mulations occurred
at |2 of the 19 sites visited belween 1976
and 1982 Generally the mutation num-
bers exceeded those caused by 0.5 rems of
radiation, which is the legal annual limit,
exceptl for such high-radiation work-
places as nuclear power plants. The worst
site was Ehzabeth, New Jersey, where air
pollution was comparable 1o § rems of ra-
diation, the maximom annual dose al-
lowed for employees in high-radiation ar-
eas. Charleston, Birmingham, Houston
and Baton Rouge ranked next

If pollution causes mulntions in spider-
worts, are people who breathe the same
air likely 1o suffer chromosome damage?
"By no means are we caving thar plants
and humans respond (o the same siress.
es,” says Lloyd Schamer, director of the
project. ""This does suggest, though, that
there are mutagens in the air”

Schurer hopes the experiment will belp
pinpoint chemicals that cause mutations,
“Just because the alr lboks smoky doesn’t
mean it's polluted,” e says. “It's more
economical for a Mctory 10 remove specif-
i chemicals thun 1o clean all of jts smoke-
stack emissions.” =

L1 v
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Spiderworts” stomens mutate. their deficare blue hairs
turring to pink when expased o carcinogen-laden air pollution.

IN BRIEF

The best way to get rid of weeds may
be to stimulate their growth.

Of the 50 million-odd sceds per nere—
10,000 per square yard—found in some
soils, less than 10 percent germinate ¢ach
yvear. Those that e dormant can remain
viable for decades. creating a perpetual
problem for farmers. Wearly all are resis-
tant to available herbicides.

While sterilizing the soil is one way to
deactivate seeds, the procedire s costly
and can harm beneficial organisms. Now,
LLS. Drepartment of Agriculture scientists
believe that stimulating seed germination
by chemically interrupling dormancy is
the answer.

Any of the stimulants used—ethylene
appears 0 far 10 be the most effective—
will need to be applied several times a
year to catch as many seeds as possible on
the verge of sprouting, The resulting seed-
lings can then be tackled with potemt
wied Killers,

Thirsty hikers can now drink straight
from mountain streams without wor-
rying about contamination—thanks w a
special kind of straw.

The Pocker Purifier is u plastic drink-
ing straw equipped with a sertes of miner-
al and chemical filters that strain harmiul
microbes from the water. Chemical pol-
lutants and salt, however, are left un-
touched.

According to the manufacturer, Stuff
Enterprises, Inc., of Union City, Califor-
nia, the Pocket Purifier can turn raw sew-
age, stagnant pond water and water from
lakes and streams into entirely germ-free
drinking water. The device has been ap-
proved by the Environmental Protection
Agency.

Each Pocket Purifier is good for about
100 gallons of water, bul a5 a safety mea-
sure, s filters become clogged long be-
fore that limit is reached.

There's gold in them thar trees!

By analyzing burncd samples of
Douglas fir wood from [daho's Payette
Mational Forest, U.S. Geological Survey
scienfists were able to detect promising
traces of gold, silver and tin. Samples of
beargrass ash yielded high concentrations
of molybdenum. The minerals enter the
plants” root systems in water that has
passed through the deep-lving deposits.

The site has never been mined. Even so,
the researchers say there probably won’
be another gold rush there, because any
lodes that might be hit are likely to be
low-grade.

llwsrratioe &y Bobort Frund,
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FIDDLING AROUND WITH SOUND

A fiddling biochemist believes he’s found the lost secret of the legendary violin-makers of
Italy. By keeping minuscule wood pores open, he makes what he thinks are fine

instruments. Professional musicians say he’s onto something.

or centuries, violin-makers have tried in vain to repro-
duce the exquisite tone that gives some violins and cel-
los built by Stradivari and Guarneri their million-dollar
| price tag. Now, a Texas A&M biochemist and part-time
fiddler thinks he has the answer.
| It's all in the wood, according to Joseph Nagyvary. Liv-
| ing trees have microscopic pores that allow nutrients to
flow through; these pores close up when wood is dried,
and they can be seen under an electron microscope on a
modern violin. But on the old masters' instruments the
pores are open.

"Closed pores make the violin vibrate too much,” says
Magyvary. “This produces unwanted extra sounds that
muddy up the tone.” Open pores, on the other hand,
make the violin less elastic, thus allowing it to make a
pure, sweet sound. "It's like a rubber ball," he notes. "If
you drill it full of holes, it won't bounce as high.”

Evidently, it was careful treatment of wood with secret
formulas that gave the Italian luthiers their advantage.
Rumor has it that one step in the process was o soak the
wood in beer, then bury it in sand. When he tested a chip
from a Guarneri cello, Nagyvary didn't find any beer, but
he did find a number of foreign substances, including
| gold. “Guarneri was a great practical chemist,” he says,

| “not just a wood-carver. Many people have made beauti-

| ful boxes that sounded terrible.”

The reason no one found the open pores before may be
that no musician was willing to sacrifice his instrument to
the electron microscope, Magyvary had 1o search 10 years
before finding his sliver, a pedigreed piece of cello, belong-
ing to Paul Katz of the Cleveland Quartet, that was
shaved off when the instrument was trimmed in the
1800s. “Now," he says, I need to find a picce from a
Stradivan,”

Based on what he learned, Nagyvary developed a wa-
ter-plus-chemical bath {(a secret formula of his own that
he is trying to patent}, in which he soaks wood for six
months. When dry, the wood is shipped to China, the
only place where he has found a professional instrument
maker willing to use it, The finished instruments come
back to Nagyvary, who applies a special varnish—made

from shrimp shells—that he also invented. Now he is
Iooking for endorsements from well-known musicians.

Katz was among the first to try one. “I'm very excited
zhout Nagyvary's cello,” he says. “The sound is quite
amazing for a new instrument—not yet in the same class
25 a Stradivan, but with great potential.”

he wood is also being used by some students at the

Violin-Making School of America in Salt Lake City,
Peter Prier, the director, likes to experiment with new
technigues. He is cautious, though. “To say this is what
Stradivari used is premature,” he says. “There are eighty-
nine separate factors that go into a violin's sound. To
change just one thing can't make all the difference. We
also have 1o wail fifiy or a hundred years to see if the
wood holds up.”

But for now, those who can’t pay a few hundred thou-
sand dollars for a Strad might try a Nagyvary. Al a price
estimated at “about what you'd pay for a cheap new car,”
il could be worth the risk. .

ol

An electron micrograph reveals closed pores in modern violin
wood (tap). A mew treatment can prevenl them from shutting.

IMostration by David G, Kletm plotographs, coortesy of Tesas Ak M Lniveraty
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BAFFLING GLOW FROM SHUTTLE CANCER CURE

| Tfﬂml. mysterious glow that emanates fmm m; mﬁm’ng space s.hu.rr.'e could place
delicate optical experiments (n jeopardy. Its cause is being investigated by NASA.

The space shuttle takes off like a rocker
and lands like a plane. It also shines like a
glow-in-the-dark Frisbee, and this has sci-
entists worried.

The wvisible-light and infrared glow,
though too dim for human eyes to see, is
bright enough 1o interfere with sensitive
optical experiments that the shuttle will
occasionally carry. Worse yel, glowing
has also been seen on orbiting satellites.
There is a chance this could cause prob-
lems for the Space Telescope, scheduled
for a 1986 launch.

“The Space Telescope could be ren-
dered less sensitive than telescopes on
Earth,” says Stephen Mende, the scientist
in charge of investigating the glow. “That
would make the mission a total waste."

Two shultle-borne attempls o identify
the cause of the glow have been undertak-
en since its accidental discovery on a Co-
fumbia flight in April 1982, Resulis were
less than conclusive, “Basically,” says
Mende, “we've confirmed that the glow is
hard 10 analyze.”

There are several theories to account
for the phenomenon, including the idea
that the shuttle, passing through the thin
(but still present) air over 100 miles up,
causes opaygen atoms to combine into
moltecules, then split again 1o release en-
ergy. Mende, though, favors another ex-
planation: Molecules on the shuttle’s sur-
face—water vapor, or perhaps the
Scotchgard coating that protects the shut-
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tle's thermal riles—are knocked off by at-
mospheric friction and glow as they va-
porize. “But no one has any real, factual
knowledge about ary of this yel." says
Mende. “We need better information.”
That information may come from anal-
:g'iis of data from a glnw—drlu:ting experi-
ment sent up on the August shottle. So

far, all that is known is that the glow is |
brightest on surfaces perpendicular to the |

direction of motion A forward-moving |
shuttle, for example, will glow most on
the tip of its nose. The glow also seems |
stronger al lower altitudes. Unfortunate-
ly, even though the Space Telescope will
orbit much higher than the shuttles do, its
extreme sensitivity to light could still
make it vulnerable.

For that reason, the experiment includ-
ed tests of how optical equipment can be
oriented to minimize the effects of the lu-
minosity. And data on various materials,
including the paint planned for use on the
Space Telescope, are being analyzed for
susceptibility 1o the glow—whatever it
turns out 1o be. =

IF WE COULD ONLY harness
rainfalll The power of the drops
striking a one-acre area in a beavy,
inch-an-hour rain equals that of a

100-horsepower engine,

OR WEAPON? |

Scientists have a new, efficient way 1o |
poison human tissues. Fortunately, their
purpose is benign. Bacterial, fungal and
plant toxins, some so powerful that an
ounce could kill 3 million people, will
s00n be used in an attempt to treat can-
cer. The dramatic new therapy has been
described by normally cautious research-
ers as a polential “magic bullet” against
malignancies.

The use of poison against cancer is not
new. But where conventional chemothera-
py relies on poisons that attack cancer and

| body at the same time, the new technique

uses antibodies to carry a few toxin mole-
cules directly to the tumor site. [
First, cells are removed from lung,
breast, prostate, colon or other cancers,
These are introduced into the blood-
stream of animals, which react by pro-

out the cancer in question. These antibod-
ies are then chemically coupled to a par- |
ticular toxin.

When the loaded antibodies are inject-
| ed into a patient, they rush directly to the
tnmnr, each cell carrying a molecular "hit |
man.”

“The time is very close when the tech-
nique will be clinically tested in humans,"
says a researcher at a California genetie-
engineering firm involved in the cloning |
of such toxins. The fact that antibodies
largely bypass healthy tissues in animals
suggests that the same thing will happen
with humans.

One aspect of this anticancer research
has some scientists worried, though: The
same genetic-engineering methods that
produce large amounts of toxins for medi-
cal purposes can produce them for mili-
tary purposes. James Larrick, a genetics
researcher, wrote to the British journal
Nature warmning of such use.

In fact, the Department of Defense
(DOD) does fund research into genetic
engineering. Bul according to Captain
Sherry Stetson-Mannix, a DOD spokes-
woman, the rescarch involves only de-
fense. ““We have to be able to recognize
and counteract the effects of biological
toxins if they're ever vsed as weapons
against us,” she says. She says that, be-
cause the Biological Weapons Convention
of 1972 prohibits the production and stock-
piling of such toxins, "'We don't do it.”

The industry source doesn’t think 1ox-
ins would make good weapons anyway.
"Sure, toxins are toxic,” he notes, “"but
how do you deliver them? You can put
poison on a bullet, but why bother? A
hul]:l s ]:u'u:tu\I uﬂi:m:l.lz,.r :dey i .

Hiustration by lan Worpels
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EXPLODING
SKIN KEEPS
TANKS SAFE

When Israeli tanks rolled into Lebanon
last year, they carried containers of high
explosive bolted to their turrets and hulls.
It wasn't a suicide mission, however,
The volatile armor was intended for self-
defense

Called “active armor,” the new sys-
tem takes advantage of the special shaped
charges used in antitank missiles. These
projectiles have hollow hips constructed
50 that gases exploding from within fogus
like & cutting torch to burn through the
tank’s thick metal skin.

That doesn’t happen with active armor
The explosive is so sensitive that it goes
off in a billionth of a second when the
tank is hit, preventing the missile’s pases
from focusing at all. The explosion is di-
rected outward, and the tnk remumins un-
harmed,

Active armor can also defend against
missiles shot from other tanks. These are
usually streamlined shells of very dense
metal that travel more than 3,600 miles
per hour. AL such high speeds, the shells
get extremely hot. S0 when they hil the
target tank, the additional energy created
by the explading armor vaporizes the hot
metal instantly.

Apparently the system works: Israel
lost &0 tanks 1o Syria’s 600, But active ar-
maor is 4till erude in design. The next step
is Lo incorporate it directly into the tank's
! skin, ]

| 4 jer of burning gas erupts from the tip
af an armor-gicreing shell, boriag fnte o

fank s metal skin (aboveld. “Aetive armor™

fhelow) instantly deéflecic the explotion.

RAISED PINS

A mew. computer-drives greid of plastic pins, manipulated by inverlocking latch and
fift bars, gives blind people ready—and cheap—aecess 1o printed and graphic material,

BLIND “SEE” TACTILE SCREEN

Braille books are expensive and balky,
so0 many forms of printed matter for the
blind are in imited supply. Graphic mate-
rials in particular are offen unavailable,
But soon, a new compuler terminal will
enable the blind 1o have inexpensive,
ready access (o both.

Existing computer terminals for the
blind cither produce voice sounds or dis-
play a single line of braille, the code of
raised dots used by the blind for reading;
none are capable of graphics. The new
terminal, developed ol the American
Foundation for the Blind, can handle
graphs and maps. as well as conventional
letters and braille, Using o grid of up to
16,000 plastic “pins,” it will be able to
display a5 much as a page of braille on its
foot-square "sereen.’”

To form a desired symbol or pattern,
the appropriate pins are raised slightly
above their holding grid by hundreds of
actuators. Computer controlled, these de-
vices drive honzontal rows of lalch bars
and vertical rows of lift bars to address
each pin in the matna When a single
Intch bar s pulled back, all the pins in
that row can be raised or lowered by the
lift bars. The latch bar is then pushed in.
locking the raised pina in position. and
the s¥ystem moves on 10 the next row. To
read the display, the user need only run

his fingertips along the pins,

According to inventor Douglas Maure,
the display has many applications for the
blind. Researchers and students, for ex.
ample, will be able to perceive graphs and
charts. Airline listings and maps can be
made far more accessible (o travelers. The
terminals are readily tied in (o most home
computers, s0 any book, magazine or én-
cyclopedia can be stored cheaply on cas-
scites or Moppy disks. Says Maure, “The
braille book, instead of costing sixty dol-
lars, will cost one" And be pounds
lighter as well.

The price? Systems with a single-line
readout can run as high as $12.000, The
new lerminal is expected to cost only a
fraction of that,

Once the system s perfected, Maure
expects that users will be able 1o *“turn the
page” in two to four seconds. While that
may not be fast enough for a game of Pac-
Man, it's far quicker than the reading ca-
pacity of most blind people. u

BENEATH THE SURFACE of
the searing Sahara, things are re-
markably wet: 150,000 cubic miles
of water lie under the desert sands,

Top illistrmimn by 13 §apimmbo hodiemm ilusdeators by Wilken Oraghios
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PLASTIC
ENGINE TO
POWER RACER

New. herculean _
polymers can do e

the jobs metals do. This engine, being built

miuch as 200 pounds lighter than an all-
metal engine, it's also more fuel-efficient.

for a racing car, is mostly plastic {red). As

“Plastic™ used to mean flimsy, brittle
or cheap. Bul times are changing. Today,

plastics that sell for 100 times the price of |

machine steel are replacing metal in car
engines.

Engineers at Polimotor Research, Inc.,
of Fairlawn, New Jersey, are building the
first engine that s plastic in all but the
most heavily taxed components. Why

= plastic? To reduce weight. “The more

weight you take out of the
cnging, the less strain you
put on other compo-

prasident. This, in tumn,
means that other parts

well, reducing strain even

pear in & European
racing car next year,
is about 50 percent
lighter than an all-
metal model.
Holtzberg won't
say which superplas-
tics he's using, bul sev-
eral would fit the bill. Amo-
co's Torlonm can withstand
pressures up to 30,000 pounds
per square inch and long-term tem-
peratures up 1o 500 degrees Fahren-
heit, PEEK, made by Britain's Imperial
Chemical Industries, can bear 600-degree
heat for weeks and 430 degrees for years.
And Hughes Adrcraft claims its product,
Thermud, can stand 00 degrees for long
periods and much higher temperatures
for shorl ones
So far, the only barrier to widespread
use of these materials is their cost. PEEK,
for example, commands 528 a pound. At
a lime when structural steel can be had
for 25 cents a pound, superplastics can be

DIOXIN DINNER
FOR MAN-MADE
MICROBES?

Bacteria found in lake sediment and
| sewage sludge may onc day be used to
| render dioxin, PCBs and other deadly
| pollutants harmless.
| A class of chemicals called halogenated
| aromatics includes these and many other
toxic agents that have poisoned dozens of
waste-disposal sites around the country.
These compounds are important in the
production of various industrial chemi-
cals and are formed during such processes
as the bleaching of wood pulp. But they
| enter the environment in large quantities,

economically justified only for special
purposes, even though an equal weight of
plastic goes further. Why are they so cost-
l¥? “They aren't made in the gquantitics

| that would allow them 1o be less expen-

sive,” Holtzberg says. “They could be
cheaper, but the volume isn’t there,”
Even if the price of building a plastic
engine comes down, Holtzberg thinks it
will be some time before the public will
see a family car that has one. Moreover,

| the internal combustion engine will prob-

ably always contain some metal. Polimo-

nents,” says Matty | tor's model has a metal crankshaft and
Holtzberg, the firm"s | camshaft as well as combustion chamber.

“Some of the arcas where the heat is ex-
treme just don't warrant a plastic part,”

can be made lighter as | Holtzberg says.

For now, automobile manufacturers

more. The plastic en- | are trying out less exotic plastics in car
gine, which will ap- | bodies. General Motors’ new Fiero is

built by bolting plastic panels onto a met-
al chassis. The body of Honda's Ballade
Sports CR-X is 40 percent polymer alloy,
The plastic bodies not onaly increase fuel
efficiency: they are less prone to dents
and corrosion than metal ones. "

SKYDIVERS jumping beadfirst
can plummet 185 miles per bour—
only 2 miles per hour slower than
some meteors sirike the Earth.

| resist degradation and accumulate in sed-

iments and living tissues.

| Michigan State University researchers
have found that anacrobic bacteria—

which grow only in the absence of oxy-
gen—break down certain halogenated
aromatics by removing chlorine, bromine
or iodine from their molecular structure,
"It makes the compounds less toxic and
more susceptible to additional degrada-
tion by the same organism or others,™
says James Tiedje, a professor of microbi-
ology. Enzymes produced by the bacteria
do the work, he says, but the precise bio-
chemical reaction is still unknown,
Waste-treatment plants depend on nat-
urally oceurring anserobes to break down
sewage, but until now, bacterial action
agains! toxic chemicals has not been

* widely studied. “Anaerobes are difficult

to work with,” explains Tiedje, "because
they're oxygen-sensitive and don’'t grow
very fast.”

Tiedje hopes to determine whether an-
serobic bacteria are effective against

. dioxin and PCBs. His team will also have

to develop efficient ways to use the bacte-
ria. Chemical plants, for example, might
have reactor tanks in which the bacteria
detoxify a waste stream of harzardous
chemicals. And at waste dumps, they
might be added to contaminated sediment
or mud.

If the scientists are able 1o pinpoint the
genes responsible for the bacteria’s action,
Tiedje says, they might use genetic engi-
neering to make new, high-performance
organisms that are also easier (o work
with. But that, he concedes, is still years
away. =
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Lazy Millionaire Wants
To Share The Wealth

You think times are tough and you've got prob-
lems?

Wedl, | remember when a bank turmed mg down for
a 320 loan, Now | lend money to the bank — Cer-
tificates of Deposit 31 $100,000 a crack. .

| remember the diay a car dealer got & little nervous
because | was a couple of months behind n oy

paymenis — and ﬂrpmmﬂ:d my car. Mow | own 2
Rells Royee. | paid for it in full — with cash,

I remember the day my wile phoned me, erving,
becawse the landlord had shown up at the house, de-
manding his rent — and we didat have the money 10
pay il.

HNow we gwn five homes, Two are on the oceanfront
in California (I use one a3 my office). One is a
lakefrom *'cabin’ in Washington (that't where we
wpend the whobe summer — |oafing, Mhing, swim-
mitng. sid sailingd, One i a condominium on & sunoy
beach in Mexico. And one is snoggled right on the Best
beach of the bew iland in Hawaii — Maui.

Right now | could seil all this property, pay off the
morigages, and — without touching any of my oihet
investments — walk away with over $750,000 in cash.
But | don't wam 1o sell, because | don'y think of my
homes as “invesiments.”" I"ve got other real estate —
and mocks, bonds, and cash in the bank — for that

I remember when | losi my job, Becauss | was head
over heels in debi. my lawyer 1old me the onty thing |
could do was declare bankropicy. He was wrong. |
pabd off every dime.

Mow, | have n million dollar line of credin: bur 1 sl
don’t have a job, instead, | get up every weekday
maoming and decide whether | want (o go 1o work or
nol, Sometimes | do — Tor ¥ or & hours. But about
hall the time, | decide 1o read, go for a walk, sall my
boat, swim, or ride my bike.

| know what i1°s like 10 be broke. And | know whal
It*s like 1o have everything you want, And | know that
you — like me — can decide which one it"s going o
be. 1t"s really as easy as thar, That's why [ call it **The
Lary Man's Way 10 Riches.™

50 I'm going to ask you (o send me something |
don't need: money. Ten dollars 1o be exact, Why?
Because | wamt you 1o pay amention, And | figure that
if you've got 310 invested, you'll look aver what | send
voris and decide whether 10 send il back. . .or keep it.
And 1 dom’l sant you (o keep it unbess you agree that
it"s worth a1 least a hundred times what you invesied,

Is the material “"worth™ $107 No — if you think of
it as paper and ink. But that's pot what 1"m selling.

FPROOFT
Deon™i ke my word for i These sie evontpds Trom mr
tiches 8 srwspepen end magurises:

Thome-

He only works hall the year i bin stunming ofTioe on
Califormia’s Surmiel Beach, and even when he's ibere he
pais i short Bour . In ather seonds, Jot Karbo. .
ihe protoaype far. ' The Lagy Man's Way 1o Riches "

Mowry:

Jog doey more than dwell on personal prabiems; be
wdves them

Whl.n:hl:u.n]ncmlnp Karba slmost went bankrupi
back i 61

Bestom Ilnﬂ-ul-ﬂ-

The book has draws hundgeds of beers Trom persons
wha have prolited by it
Liva Ampeies Heruld. Fusmdner:

“ﬁnlru broke win the best thing that £ver happenad
o me,” explaing Joe Karbo w wemi from one
Deankness Trodble 10 & mll]m-dorhr Bnlness Torume
Forbes:

Afier townceng stound show bl sdvertising, and
renl estale, he maede ks fortune, 3250, 000,

Moady M LT

Mhiaybe Joe Karbu hasy the secret, Don't ehvinh youw
owe it 1o yourslf to find oul what i i all abow? .
Junn Minmahotd 0 — aned 1'm ol o8 & eacation mysel. Col
thi wlea?

Berach Bimbrpradmi;
's programmed 1he path 10 riches for the lazy man.
The Kamans Chy Star:

Hir prinm siadements like *"Mosi people are 100 busy
carming o hving 10 make maney. ' He should have
silded thal 100 many these dayy mre boso bsasy
earming a living 10 do apy living.

What 1 am selling is information. Mare informanion
than | give when 'm paid 51000 as a gucst speaker.
Move information than | give in a one-hoor consulia-
thon for S0,

Bul you're really noo riskimg amvbime. Because
first, | don’t wanl vou to wnd me any money — at
least nome that | can wee. Inaesd, a3 1oken of your
sincerity, send in your check or money order and
Pposidate i Tor sty woeka [rom today. You see, it's not
really money bBecause it's nicd negatizhle — besidey, |
wan'l even towuch it for wix weeks anyway.

In this way vou'll have phenty of lime to receive my
miaterial, look i over, try [t ouwl and prove 1o voursell
that gverything | am tefling vou b (roe,

T know what you're thinting: *“He go1 nich telling
people how 1o get rich.” The truth v = and this is
very Importam — the year before | thared ' The Lary
Man's Way 10 Richey,” my net income was 3116, 646
And what I'll send wou tells just how | made that kind
of money.. working '"part time'.. & few hours a
day. . .about 8 months out of the year.

It doesn't require ““edecation.™ I'm o bigh school
graduate.

It doesn’t require “capiial ' Remember | was up 1o
my meck in debt when | staried.

It doesn't reguire *'luck,” [*ve had more than my
share, Bul I'm nod promising you that you'll make as
much money 85 | have. And you may do betrer. | per-
sonilly know one man who used (hese principles,
waorked hard, and made 11 million doflars in 8 years
Barl money isn't everything.

I doesh't regidee "talent™ Just emough brains o
know what Lo look for. And ' eell wou that,

It doesn’l reguire ' 'youth ** One woman | worked
with is over 70, She's travelbd the world over, making
all the money she needs, doing only whai | iaught her,

It docsn't require eaperieace.’’ A widow in Chicago
his been averaging $25.000 3 year for the pas § years,
using my methods.

What does it require? Belief, Enough 1o take a
chance. Enough to absark what 1'l) send vou, Encugh
10 pun the principles inlo oction. I you do just that —
nothing meore. nothing lews — the results will be hard 1o
believe. Remember — | puarantes il

You don't hawe 10 give o your job, But you may
s00n be making 50 much money thar vou'll be shie 1o,
Omce again — | guarantes il

| know wou're skeptical. Well, hete are some oom-
ments from other people, (Initials have been used 10
protect (he writer™s privacy. The originals are in my
Mles.) I'rm sure tha, ke you, these people didn't believe
me cither when they cipped the coupon. Gioess {hey
figured that, since [ wisn't going 1o deposit their checks
Tor sin weeks, they had nothing 1o bose,

They were right.

And here’s what ther gained.

"Made 550,000 just fooling swround”

""In February you semt me (for ten bucks) your Lazy

Man"s Way 1o Riches. Since then | have made approa-

imately 50 grand (330,000 juu fooling around on the

basis of your mdvice, You swee, | reafly am lary —

otherwise | could have made 40 million! Thank you!™
R. Mck., Atlania, GA

LA, 000 in &5 days’

Y orecerwed 524,000.00 i the mall the last 43 dayw

""Thanks again."

From 550 1o 5565 per week

“ooowhen | osemt for youwr (Lary Man's Way 1o
Riches), | wan delivering the LA, Times for $50 per
week, . Mow. .. | zarn an average of $5635 per week,
have 57,000 in the bank and & condominiam that's
worth $83,000. ..

“There's na siopplag '

""Since I"ve got your {Lary Man's Way to Riches) in
July. 1"ve wtaned 4 companies. . there™s o Hopping
me and 1"'m &0 high | need chains to keep me on 1he
groand. "

E.G.M., Matewan, WY

1M, Culver Ciiry, CA

8. T., Porlland, OR
5260000 In elrven monihs
“Two years ago, | mailed vou ten dollars in sheer
desperation for a better life..  One vear ago, just out

of 1he blue sky, & man called and offered me & pariner-
ship. . .| grossed over $260,000 cash busingss in eleven
manthi. You are a God senl miracle 1o me,™

B.F., Pascagoula. MS
§1.000 in Tive deon

“Last Monday | used whai | learned on page 83 1o

make §7,000. It 100k me all week 1o do i, bul thar's
bad for f " work, ™

not o five days' work M.D.. Topeka, K5

Whal I'm saying is probably comrary to whar
you've heard from vour frends, your family. your
teachers, and maybe everyone else yoo know.

I can only ask you ome question.,

How many of them are millionaires?

500" up 1o you.

Sin weeks from loday, you can be nothing more
than & Hille alder — or you can be on your way 1o gei-
timg rich, You decide,

The wises: man | ¢ver knew told me something |
never forgat: *'Most people are oo busy earming a Hy-
ing 10 make any money,*

Don's take as long as | did to find out he was right.

I'H prove it to you, if you'll send in the coupon
now. I'm not asking you to “‘believe’” me. Juw try i1
If I'm wrong, all you®ve los s 3 couple of minutes and
a postage stamp. Bul what if I'm dghu?

Sowe have called it @ Miracle. Some hove calfed it
Magic. You'll call it *'The Secret of the Apes, ™

As for me, [ ithonk God char before ke died
Mitionaire Jor Karbo Iefi, for all to share, the secret
of “The Lagy Man's Way to Riches. " The obow
story, which is in his own words, is his gift 1o vou,

Because of the nuture of this special offering, we
can guaranter delivery only to the tesders of (his
publication who respond within the next 10 doys.

After thet daie, orders will be Med on &2 *'fire
come, firs swerved' basis as long as wipplics last.

To order, wrile your name apd address on the
coupon and wend it with your $10 today.

Remember. the anfy wdy 1o guarantes prompt
delivery is 1o respond roday.

If you have any questions, you may call us as (714)
H98-4357 during normal business hours. Make your
check or money order payable 1o Financial Publishers.

Eiloe Karbsa - 1979, 17104 Seath Pacific,
Suneei Heach, CA 90042

Sworn Statement:

“Om the bais of my professional relationahip as
his accountani, 1 certify thai Mr. Karbo's nel
worh is more than one million dollars,"™

Stumrt A. Cogan

F-_-.----.--“ﬁﬁ-ﬂ-ﬁ‘

Bank Reference:
Bank of Weaminser
8251 Wesiminster Avenue
Weuminuer, CA 92681

-
Financial Publishers

17105 South Pacilic, Depl. 551-A

Sunser Beach. California 90741

You may be full of beans, bul what have | got (o
Iose? Send me The Lary Man's Way To Riches.
Enclosed is my check or money order postofoted
sin weeks from 1oday!

If | return your material — for any reason —
within thai time, refurn my wncashed check or
money order 10 me. On that basis, here's my ten
dollars

b
(Fisase Print Claarly]
Addrre
Cily e
Siatr Zip

SORHY — MO COD'S
Al foreign orders plesse addd (wo dollend

[ o o U -



Treat yourself to a new pair of Weinbrenner insulated boots, and

_—'ull_.'__

Don’t Be Caught u

this Winter

increase your enjoyment of the outside world this fall and winter.
Our tradition of Northwoods Craflsmanship in outdoor footwear
does more than just keep your feet warm. It also provides total
comfort, durability and dependability ... from top to bottom, inside

and out.

When you re looking for quality and value in bools and shoes, look

for the name Weinbrannar..

See Lhese Weinbrenner Dealers:
CONNECTICUT
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.The Craftsmen of the Northwoods.
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FREE...

& thick, warm pair of custom made
tharmal ouldoor socks with the
purchase of 8 new pair ol Weinbranner
bools or shoes during the months of

~ . Octobar and November 1983 at
| those participating dealers.
S Hurry, supply is limited
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PLUMBING PROBLEMS
(Continued from page 56)

A crawlspace or basement houss, look
for cleanouts under the first foor,
either inside or ocutside the foundation
wall. Long sewer lines also have clean-
outs at or below ground level.

To clean far-reaching blockages in
sewers and main house drains, you'll
nead a larger, more powearful tool than
& drain auger. You'll have to rent an
alectric drain-cleaning machine. Flexi-
ble steel cables come in separate 50-fi.
lengths that couple together to form
longer runs. Be certain to get enocugh
cable to reach from the roof vent stack
or cleanout location to the street sewer
ar septic tank.

Drain-cleaning machines, like drain
augers, can usa a variety of cutting
tools. Start with a straight auger tool
attached to the cable end. The straight
auger bites into the clog and retrieves a
small sample for identification. Now
you can select the appropriate tool {see
the drawing on page 58} for removing
that type of clog.

Cautipn. Care must be taken when
using sharp tools in plastic pipes. Wark-
ing the tool in one spot for too long
could cut through the pipe. Keep the
cutting tool moving as it rotates. If the
tool won't tum a sharp bend, switch to
a smaller, more flexible bulb tool.
Running toilet tank

When you flush a toilet, the handle
lifts & rubber flush ball so that water
can enter the bowl. As water leaves the
tank, @ hollow float drops with the
water level, which in tum opens an
inlet valve connected to the water sup-
ply lina. The flush ball then falls back
into position and seals the tank. At the
same time, water enters the tank and
the float ascends until it closes the float
valve and stops the flow of water.

If either the flush valve or float valve
falls to seat properly, water will run
continuously into the bowl and through
the drainage system. Running water
can ba stopped by adjusting or replac-
ing tha valves and their parts.

The ball that closes the flush valve is
made of rubber and can cormmode or
become misaligned 1o create a constant
trickle. If there's any sign of corrosion,
replace the flush ball. Adjust a mis-
aligned ball by straightening the lift
wires, If a chain is used, try shortening
or lengthening it.

Whan the tank fills and water contin-
ues to flow, check the float and float
valve for faulty operation. Lift the float
by hand. If the trickle of water ceases,
bend the float arm downward slightly.
This applies more pressure on the valve
as the water raises the float. If this fails,
unscrew the inlet valve assembly and
pull the valve out of its seat. Check the

POPULAR MECHANICS = NOWEMBER 1983

valve seat for any debris or corrosion.
Finally, clean all surfaces and replace
all corroded pamns.

Repairing leaks in pipes

Maost leaks occur at the joints, where
sections of pipe are joined with fittings.
But, leaks can also appear along the
pipe itself. Here are fixes for both.

A leaking threaded metal pipe joint is
often fixed by simply tightening the
threads using a pipewrench. If the joint
still Isaks, unscrew the pipe from the
firting, apply pipe dope or teflon tape to
the male threads and rejoin the pipe 1o
tha fitting. To repair a leaking sweat-
soldered copper pipe joint, it's best to
disassemble the fitting and resolder the
joint. Be certain to clean the mating sur-

faces with fine sandpaper or emery
cloth before resoldering.

To stop a leaking solvent-welded
plastic pipe joint, first cut omt the
defected fitting using a hacksaw. Then,
usé two couplings to solvent-weld a
new fitting into the system.

The method for fixing a leak in the
middle of a pipe is the same for all
types of pipes. First, cut out the dam-
aged section and then replace t. After
cutting out a leaking section of metal
threaded pipe, unscrew and discard the
remaining pipe sections. Then, thread
in two new pipe sections. Now join the
two sections with a union fitting.

To repair copper or plastic pipe, join
a single pipe length into the system

{Please turn to page &0)

TOILET TROUBLES I

FREE MOVEMENT OF
TRI" LEVER

e

.

ITEMS TO CHECK WHEN THERE [/
ARE TOILET TANK PROBLEMS |

L+

REFILL TUBE IN OVERFLOMY PIPE
BUT NOT BELOW WrATER LEVEL TO
SIPHO TANK WATER

| FLOAT WALVE

'\ SEATS

FLALY

L

WATER
LEVEL

B

BEND FLOAT

ARM DOAYN T0

LOAVER WATER et 1
LEVEL, LF TO R LY B i )
RASE IT ] ek

CVERFLOW CRTTRAR 1
FiPE i
CORRODED
OR LEAKING

LIFT WIRES,

LET FLLISH BALL
CLOSE FULLY

GUIDE CENTERED OVER FLUSH
VALVE AND AT PROPER HEIGHT

FLLSH BALL SEATS
TIGHTLY AGAINST VALVE

L el ety sl il

are avallable

A NI vabve [left) and flush
vmmppﬂlrlghtim more rellable than
original hardware, Flll valve should be an
antisiphon type
tion between tollet and house water,

I‘nhtt.mltrq:lmml
to prévent Crosi-Conmned-

59



PLUMBING PROBLEMS

(Continued from g 53

using couplings at each end. Then sol-
der or solvent-wald the couplings to the
exdisting pipes. Note that with this pro-
cedure there must be enough space to
push the pipes aside slightly to slip in
the new pipe and couplings.

Thawing frozen pipes

Preventing freeze-ups is far easier
than trying to thaw the pipes after-
ward. But, if freezing does occur, there
are methods for defrosting the ice with-
out damaging the pipes. Caution: Fro-
zen pipes split open easily, so work on
them carefully. Never use an open
flame to defrost pipes; the intense heat
could cause a steam explosion.

The quickest way to thaw frozen
pipes is to wrap them with hot water-
soaked rags. Then, as the rags cool,
pour on more hot water.,

An electric heat lamp or hair blow
dryer can also thaw frozen plumbing.
But don't allow the heat source to
remain in one place for too long. Cau-
tion: When using electric heating de-
vices, keep the power cord off of the
wat floor. Work while standing on dry
wood boards; never stand on a wet sur-
face while using slectric toals.

Regardless of the defrosting mathod
used, always start from the faucet and
woark back toward the house water ser-
vice to prevent any pressure buildup.
Be cartain to open all faucets in the line
1o drain melting ice.

The best way to prevent frozen pipes
is 1o wrap them with electric heating
tape. Once plugged in, the tape main-
tains a tampearature just above freezing.
Some heating tapes come with a ther-
mostat that operates the tape automat-
ically when the tamperature drops near
freezing. The thermostat is not only
convenient, but also saves energy. For
additional protection, cover the tape
with fiberglass or pipe insulation to
help retain the tape’s heat. Don't cover
the thermostat with insulation, But
insulation alone isn't enough protection
to keep pipes from freezing.

If a house is unheated for long peri-
ods during below-freezing weather, the
plumbing system must be drained to
prevant freezing. First, turn off the
water at the house main shutoff valve.
Then flush the toilets and open all fau-
cets to drain the water supply system.
Now drain the hot-water heater and
shut off its fuel supply. The small
amount of water remaining in the fx-
ture traps are protected from freezing
with automotive antifreeze. Four one
cup of antifreeze into sink traps and a
half-gallon into toilet traps. Finally,
shut off and drain the house service
entrance to prevent the water meter
and nearby pipes from freezing. M

&0

REPAIRING LEAKING PIPES

This quick, temporary repair for leaky plpes
will last untll a permanent fix can bée made.
First, turm off water and open a faucet to
release pressure. Clean around leak by

sraping with a knife or screwdriver. Then

apply epoxy glue llberaily to leak.

This homemade clamp stops small leaks
using a thick rubber pad and a hase damp.
\rap the rubber [a plece of Inner tube or
split rubber hose] arcund damaged pipe
and tighten damp directly over leak.

The guickest way to thaw frozen plpes i3

with hot water-soaked cioths. Start defrost-
ing at Taucet end of plpe run. Pour hot

water onto pipe a3 cloths cool,

Th:beuwlylukupplpufrmfru:kuh
to wrap them with electric heating tape.
Each linear foot of plpe gets two complete
wraps. Dor't let tape overlap liseH.

Use an electric heat lamp to thaw plpes.
5tart from an open faucet or unfrozen sec-
tion of plpe to avold pressure bulldup. Keep

lamp and wire away from watey.

When a houwse Is left unheated for long
ods, the plumbing system must be d
to prevent freezing. An effective
certain that all water leaves the plpes, espe-
clally in the low spots, b to blow com-
pressed alr into an open hose blbb.

to be
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[ egends still exist.
The deal is legendary, too.

Buy a Stihl mid-sized saw now and

t the extras. Choose between
the 0091, 010AV O11AM
(24AVE., 028 Wood Boss
or the 032AV And geta
hea.vy-dulfy carrying
case, file, file handle,
wedge, hook and adjust,
firewood booklet, saw

chain booklet, safety it
manual, owners manual.

eight ounces of engine oil, one quart

o

and chain oil. and extra chain.
STIHL

lFor your hocal dealers name call toll-free 1-800-
A2R5050. Fxt 1430, In Arizona call 1-800-352- 458
The World's Larpest Seliing Chole Sow

Ext. 1430, In Canada, Stikl Lad., PO Buox 2564,
London, Ontario NGA-40G3.
* il a1 o pating dealers for a bt time w1 Bosus kot speaisl
ey

| under a

HINTS
FROM
READERS

Often in electrical repairs it is neces-
sary o secure multistrand lamp cord
terminal screw. The fine
strands have a 1endency 1o move gut of
position as the screw is turned down.
To keep the cord in place. separate four
of the strands and wind them around
the others in an open coil Then snip
the secured wire strands to the needed
length, pinch them around the terminal
and tighten it.—E.T. Gunderson

Saw holder in sawhorse

2 x7"
HANDSAW

SLOTS IN
N PLACE BOTH ENDS

For a long time, | had trouble protect-
ing my handsaws when transporting
them indoors and out for use with saw-
horses. When | hung the saw by a nail
from the sawhorse leg. the saw often
would fall off. usually dulling the teeth.
When laid on the ground, the saw
wiould be stepped on, or kicked out of
the way. | solved the problem by cut-
ting a saw slot in each end of the saw-
horse crosspiece. Now, when | am
through with a saw. | drop it in a slot
where it remains until 1 need it

— Howard E. Moody
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Know how 1o fix it 1o teme ... o service il .10
Bicep it running right The TOTAL SERVICE MAN-
IL'Al for your car will show you how (o Jo everything
re Irmm i miner adjysiment 10 & major repirn,

1 FREE CATALOG WITH EVERY ORDER
TOTAL SERVICE MANUALS

L7103 ALFA ROMED 61 TH o e Goka 07 & Soae st TP ] BEEE DANT & DIMON B2 Ph cosery & marsh,

G| KPS ROMED RLFETTA 73 B0 04 sc s G GTW A nae 2542 DATSUN 00LE W00}

HErT Mﬂf. HORMET, FACER T1-80 lor ol mpdaily EOES DATSIN 1200 & B2L0 7178 meern 8l rooes
Bl LG T oteprs AN Concoed [ aghe Wikador Spe i plos OTES DATRIN 210 "% 82 comr sl moreh, amairted
0551 ARBOW. PLYMOUTH T 60 cows 3l moceds S17T DATSUN J4O0L, DROT. TBOT 70 FH comri sl moges
04 ARPEN DODGE 76 T'0 joween @l =odely ‘h_'w DATSUN FROTE T4 ES vr il svdeiy vig Rarhn

7137 MUD 100 70 TT lor 6 modeiy ng [00L 1837 DATRUN ¥10 PE81 cover, ol modess, i F-[0
|10 A 4000 B-B) rowers 30 wecin § ooude ol S5E5 DATEUN 10, 610 710 65 77 covers @ mooeis
[68E ALDE BdeD 7T 79 1756 DATSUR 311 vaets cac [ HD0 G000 SR, & 57 mds
0736 AU FOE 73 1% coven. 2d moddes F2UT DATSUN PR UP P PG coeert sl T Srove miceiy
037e eamkOUDL & Cuda €5 77 30 & 4 ¥H modely 097 DATSUN PICEUP ADAD 4o 5l 120 midn. ] 4 dwil orui
(a5 mW 2002 4507 ier 1500 180D 1607 FOO0 mewgl 05 BEEAS ORT| DODGE 68-77 o & bonacs K 2ara kel
S06L DOOGEL ARIEL | 87 rowers a8 rowtey

3

sy mfr . ey
R ok vk Pl e
FEERE B22

QH1Y BMW BN 7L ED fowiel B0 ROl e

RS9 Baw STl SA00 F5 B0 coweery 08 modes L ITT LY 1759 DODGE DMMF TE-87 cowees 85 mapbeiy ag 78

arEc paiw 300 RROO. 30 oF mais o B 4 0% §L195 E3T] DOOGE PICK-LP 25 57 cowert 01 d-afa derie rraies,
D404 BRONCO FORD 66 -R| tor &l ) & 8w frae modey LS 1298 DOOGE MCK-UPR 71 8] dor i Jewhl drow ity

BI0% BINDN 63 76 Bt Le Satoe Arserd ioinal (LT S04 DODGE 0S50 PCRUP I9H| o0 man s Pyt drte
BEXY BUBCE PRAD 4 @) bl i e Elerton & L S 15095 mamumar@'m v &1 en s e Py
HO8Z BUICK REGAL & CENTURT 7480 tor gi iy mag rurbs 1295 SOTD DOOGE VAN T | B crvers ad vzt fn | 2w sy Promoutn 13
UA5] BLICK SMYHAW B2 s a1 modes o Cadelar Cimane 1195 S192 DUSTER M0 Ph For Wi modehy ~ Searn

OF3F CabalAl BB Tl ah waoey pac! B1 Ooeasn TEAT] 688 ESCOAT BI BT fowet 85 sspedall pad Wharcyiy Lpra
BhTH CAMARD E757 cowery ol £ § A cylmcer moses, (PR & E1RY FAJRLANE, FORD 6. T coenry o8 modes

Bend CAMABD X7 5T rowery §1 roely [0.9% EibG FARRONT FORD TH B | coesrs if modes. snd engeum,
BEST CAPRI 1OPR v gl 20000 7600 RO maty [1.9% RAT4 FALCOM PORD B G- T1 toweey il S0y Moty

BU7L CAPRL TRED A, 1 wphes L9 STEn FAT | Bd &) B2 98 mdn o spydier ooete, JO00 § Rate
OA79 CHALLINGER 1 13 cowers af 4 onsl VA i 19.95 Shal FAT (28 1275 v mi roosiig e B Sl

BAdf CHANP & SAPPORD 71 8] cevin mi & et T EI106 FAT 131 P80 4w af wodes B 4 20 bre et
R33| CHARGER 7. M0 4 50 s, ive S0K3 4 BT 10.9% Q3% FAT B10 PLOED cowery ol modsh

B2 CHARGER P| 1'% oweny 81 madea F AT S072 FAT STRADA FR.80

9EY] CWEMODLET CAVALIER 82 for ol mtly » Portar [ 11195 "5';3 FIESTA, Fm]ﬁz'lﬂf-r#'m""ﬂ"

Bi&5 CHEYROLEY CELEBRITY 87-13 28 maty pos Suck Comtory  fingy | D673 MREMRD-S1ES oy o1 mocem

O3AT CHEVELLE 659 cowery 21 Wishtn, macely 195 &309 AREBING M08 cowers o) modeis v Irars dm

BihS CMEVELLE 70-B1 povery Maits onts Cane [l Ca=ms 12,48 B 11 FORD 7187 cowsrs Do, LTH | Ranmees, THisletm
QB3R CHEYETTE I'6-A7 covary ol e 1198 QEY: PORD ERAT e Dumiom Gplwem LTD AL & wagon maly
1038 CHEVRELIT 540 oowe s B Boy mdsis Si8.00 S3E5 FORD COURIER T7-BY coveit &1 0081 SD0med

OBRE CHEVROLET 85 24 ngner ol oy phod mansl V000 BEOY FORD POKUP ESEF an ] & b @ ety |70 e
100 | CHEVROLET 5555 ler ot Ret e Bincayte, impsts ma $1298 B44H FORD MOKAUP 7375 08 1 & 4 w0l o 6 100 m F.3%00
OO0y CHEVROLET &% &1 lor S & Hsrapre Capecs Dpam 12,85 O45] FORD POKUP 6353 ol 2 ahl o Fases + dele

Ll mmnmmauu-mm.msmn 10.85 0L PORE VNS & | 48 tor ol 0 %R | e ety

S1AT ClEWY R E-?-Elﬁmwrn‘-lt 6§ & ¥A maden 10.9% G4 LY FORD VANS G5ET oo o € L B cybnder modely
nmnmuw F2HT he wil 74 4wl v o 4 et 1249% 36 DRARMADE, FORD 1533 ssumey 8 medes

Bkt CHEWY 510, 5 LS PICLUP 37.83 tor ol madhy phan GWC 51095 ORES WOMOA MODORD P6-R| bor w =ordely nt Pretude

£1%4 CHEVY PERAUP 67-87 81 2 Blager GNC phry Sebrtan 1298 B804 HOMDS CTWIC T3-H] covers mi spoets s GYEC

(66T CHEWY WANS § 152 tor g0 model pivs GWC vaes 12.9% 20 IMTERMATIHMAL SCORIT & .73 400, & 8 0 sy

Gl CHIPSLER 13- 75 faciory wrop Sasul sl frm e FEE S ESEL INTERMATKMMAL 5750 T waavias 5000 algon posa)
FHEE CITROEM |0, DS 67-T5 comiry »0 0515, 0. 71 iy 1254 T0dY IMGURR L-TVPL £ 177 cormry i f-opoter mode’s

el QOLT L CHALLENGER 7181 covery o sodeiy 1054 1P IAGURR E-TYPL W12 [ F2 coms 89 mocely

5211 COMET P77 covers al modes. S0 G300 IRGUAR 136 GE- 10 crurrs b et

E1:7 CONGMET, DODGE 71 .75 covers @l Pasteii 109 #0T JAGUAR LILY T7-BO tor ok mose ey 15, Davmim
B03T CORYMR HO-6% cowery ol morels o furbocsarpen 10.5% SRAG JEIW SO A5 dor d 4 B ooyl pinter

G TE CORVETTE 5765 cowers 9 781 & 17T wadan 1355 EFOT SEEP S5-T9 tor bl Cheeives Cosrands & Wagioee el
FAE] CORVETTE £6-B7 covirn il muxdein. & snpren 1258 GRS JEEF WAGOREDR |seray min 730 %2 g

L P54 CRICKET, PLYSOUTH 70 1 siuo comeery diman hepnges 115% E06 JEEP UNYERSAL CJ.2. CJ.3 mgend iy
GENERAL REPAIR MAMUALS TUNING GLNDES HOME REPAIR TECHMWICAL BOOKS

707 WORLD CARS K3 mty tmch oig pvery B3 or 0 mori] AT mmr:mmmmmwsnr e Wb 51195
ORFS CHLTON MUITO REPAIR 76 BT i 21 Ameronn o BIESY L‘?“: Mﬂhﬂlmbb‘- H:;
OUE2 Chal TOR AUTD REPRIR 7279 dor a0 deerem c) 1aes OAD BIGBLOCK, Fow

T137 CHILTON MU REPRIR 6471 % a1 Arrepme ta St ST mv.l-u-n:w.na.u:,s.wmli—um.rqm F9.93
§TED CHoLTON MITO REPAIR 52:8.3 tor o1 mercne vy .. §19.99 a5
T111 CHLTOM TRUCK REPAIR 7582 bmencan & meen makay 51958 af 2 g i I v o R e
ELE] CHELTOM TRUCK REPAIR MAM -0 tor al w34 jon el $19.58 273 3B M40 360 mgee TS
W] CHL YO RORT CAR MAMUAL 1B-B1 e kil magee manes §19.98 TORE VL o mm—t-g- lHﬁ
CA57 NUTD PEPURS b PRICES B v bew 7475 U5 can e :

DADE ALPIO) MECYAMIE torbhalion i, simvcorm (o tourse . 3798 [ 137 WOLTON POSKMBARCE wiat 5 fuy b wral 4 i 2o o
CELT NUTOMOTVE Fovm-b A sl ber ihanes, §ELBY Feflh pertirmancy eagnd

LIEL w; 0-87 prus hgnt npas L ERGIMES satial ' 17 & dcpa pee 15 0

Lidd WTH [ O e & Gy §10.5% SEML

OS54 AUTE AN COMDITIINIMNG tmibrcsl Whosl basng mavigsl 52195

FLES AUTD Lok CONDITEONING servcw L repar wl iy

wrnd TRAMSISTOR IGMITION STETEMS coves them ol TR

ria ol rudnel e tegroer B 105

FEET Wi TO TUME YOUR CAR Ior ol Cay

?6?: WalN ED PP LB runmeng by 458 "
HLAE, SN TR BRI VAL 5 Tl WO it B515 MW DEERE harm wacior moas lor mdy A B D, G, 1 W, W1 4595

L 708 BASIC CHASSIS, SUSPEMSION, BRAKEL  wow & weesn e & L1
08 ir YTITIRS 4 SXET e DUERT tracter mem DOID. HOD 4910 4000 5010 5000 $R

OR80 BASC AUTO TROUBLESHOOTING tor af cany $654 120 MASSET PIRGLAOM s trachy modes FED0. 070 4 7030 59098
37459 BOSCHELECTROMIC FUEL MUIECTION manu 7079 mpom 41094 QB0 WELDING PROCESSES compenay covrl wenry tpfw m.n
171} BASK CARBURETORS & PUEL SYSTEMS dor o UG mumey 3695 B1B0 SOLOERING [ orily btie 01 fh el verp Eomolals 785
7% CARBURETOR BABCS iogtieshootieebuds 0l U5 maesy SRS WIRY WACHINNG LY (o wne o mache 5500 S0 lnl'l?!-
R CARTER carburears ebui, funk maify o reosen P EXG0 BASIC MACHINE TECHMOLDGY 627 pyh machoss sheg krow fom $34.05
Bl HOLLEY cama ob 7 K 4 boe hona b resage PP WESH AT MACHMIST | weftmachang e & whady course e

BOCHESTOR CARBUEE TR b i 5337 CASTIMG SMALL METAL & BUBBER PRATS pry matonat vaace _ 5593
B B HTan & AT e o e e Bg3 || G47 COMCALTE TLOWNOUDGT mosi mmpiy Boae tn e et $18.95
mazr rdmpn,

BUTOMSITIVE REFINISHING fres) frslinssnds Ses o L Sid} ERCAYATOR DPERATION Soers facufowd, racers. Lk

AUTORCEY bl PLIRING FAINTING O¥57 FORK LIFT TRUCKS Gervica, oversanl 6 gis, prop, sl $10.5%
Slod - E ik L8, BEIT HIEANY REPAER Snpery, tockhoes oraned, paa 185
shAG WLTG BOGY SWEET METAL REPAIR i prefraenas, LITET) i E WAMUAL £B-B | m lapaswie maies + MO A200E
5104 GLASE NBER ALTTD BOOW cisairain & sopas 56,00 D555 SMOWROBILY &5 31 e od rover maues & radet
ELND FIBERGLASE & eonatnachon s ravy & boaty $10.0%
At CLETOMIT VAN viep by vinp howaz Chewy, Dodpe. Ford. 3098 o5
PR EWGEME BWAFTING lnir invhrgun wi arlas psamm BAVE TR
B 9] PRACTICAL CRGIRE SWAPPIMG mow 1o g0 0 rger L1S L] §LT
GETY DIERIL GUIDE roames. mespthing, Cwer Fhiper s80ak snow (TR LR ]
TI78 DIESEL riow 15 ixwir] N, Wi, PORAE LY A
X mmmmﬁnnum-wqm $10.45 s
Ol DHESEL Fundamentsiy Serere REpE® COwy 80 11pBcll 51598 589
T5F6 EMGIME REBUTLINMG 511U S & wrpods, i & Sessl 51495 s
LHID MAIC CLUTCHER & TRaMSMSHONE oot book o= sobmet  BAS ikt
S320 AUTOMATIC THAMS SERWOE .79 wl Fard & GM modes 1495 e
1745 AUTDMATIC TRAMS REPRIR 7480 &MC. Chvysher foed LGM . §14.95 e
1323 BRANEY, STEERMG SUSPIMBION weroce p 76-81 oo S14.05 LL.95
SFERO AUTO RESTORATION GUHDE  bes! ever pabinbed 290 pgn 51598 i1
DS CAR INTERIOR RESTORATION wital for &1 cirs ¥6.B5 ]
Crieldy DL CAR WALLIE GLEDE ‘wims| sion LU L RECORDERS a8 aeit Y5 & Fild mussune
0704 WYPASS EMISSION CONTROLY 13 17 s Fond bt cary - $15.95 F133 J5mm CAMERA REFME M 51 rgars 240 mooe
urtmtmmnm 1.1} A can 14.9% 0798 TROUBLESHOOT COLOR TV RECIIARS ke ol musey S1L.9%
GB11 V4 PORFORMANCE +om hmu:.hmuuw 10.9% 9
TR mmmwnﬂmﬂm: SA.5% FEES
ORI CHEWY SUPER SPORT 6. 76 sasrythong ston! reny moel 51405 e FLaas
2708 CHEYY PORFORMANDE geming the most froe weal B §10.9% FRD WING, WATER & TN *ps o g 0 594
B1F% CHEVY BMALL BLOCH, few 1 etuse T BT78 LOCKS & LOCKFMRT NG complets, mep-by-tep Ot LITE
400 CHEVY SHALL BILDCK, Few 12 hatrod LR TS TELDMOMEE, Mavier Hanchook miry Ta[s & Vi WLL9S

CREDIT CARD ORDERS & CUSTOMER EE“W

call 1-800-CAR-BOOK I

IN NEW YORK 516-6T6-8042

CATISFACTION GUARANTEED O ¥0

BL4S SFEP £AAL b af C18 Chd end AT momeh
0545 WANCIA BETA 680 fir silis, conps & WFE msdey

1234 LAMDACYIR 5% 7T mpwery 2, 24 !riﬁdmﬂu
] MAVERICK 8571 6 o, 100 300 P u m g
By MAMERICK 7217 etwert 0l manE

IW%0 MADPOW GLE FFAZ oo sl e i deom el

(R 17 AR GLE B R covey froen ahit] Sret modeiy oy
Gddd WA T1-FE nchae B0 e Coume ssiely

T3] MATDA BET FO-R| cosey o modes

S WA EPE 798| cowery 5l medes

Cya ) A0 OB, BiR 71 05 comers i) e

4746 WERCEDES-BEMZ 220 %585 cowery §l mafly

s:nr WERCEDES-BEMT 250 £5.88 phen 1900 P00 200 Jewen
& WERCEDESBIMT 250,780 6817 ab mecen pus J 50

G4 1h MERCEDES-BERE ni: 7Yooty 220, 200 300 6 Swanl meity
BM0A MERCEDES-BENT 150, 430 70 B0 o X508 0508 571 % RL
B4 MERCEDES-BINE T4 7% 4y 730 240 750 300 & dea
dAf MERTURY BOMARCH 7480 cowery i modiely

G923 MOMCLIEY JEPHYR 7580 o maoes s Tetochanged

JOSE WG MIOGET B8RO o mocwty phus &M fonds 58-T]

1720 WGHE, MEGBGT &5 81 lor o rosdsier & couge micteh
ORAs wabindh, CHEVROLET 75-80 phui Soveitfie Saghawh
D FS WRISTANG ¥ 651 ) cowery Al masey

AIT] MAISTAMG H 74.7H cows o8 £ WE & V8 modely
SIRE WRUSTANG 79-BY cowiis ol Sngrees gnd moosy

09%1 mOMn, CHMEYROLET T]:T9 coeey ml sty

Tio? ORDS CUTLESS "G00 o i mar wiee v moce
AdGS DLDA CUTLASS CIERRA E7.81 5 mafs pios Ppetac G4}
Q%1 Ol FIREMIN B2 o md oty Gy Sifwt G Loa
G148 DLDS OWEGA B0-01 89 mds pius Pontpc Proes
G0 QLOSMOBILE EA-TH coveri @1 HA sad 98 mooss
B4 7D CuDRMOBILE 773 covery pil BR e B0 ety
H2TL DPEL B8 S ol modely ng iaces B Vel

Q50% OPEL GT 65 13 towiry il 1900 modets

OF LD PELGEOT S04 DRESEL 74-80 povers @0 moden

TL34 PELGEQT S04 &2 15 lor gi gaschne enpre mocies
mimﬂ!l}mmnwnuﬂrmmll
DE74 PLYMOUTH E&:- T8 Fury, WP, Grao | afurbes modely

| 755 PLYMOUTH WORLIOW 7B-E7 cowery of modety ng T2
BOAE PLYMOUTH RELIANT B | -R7 cowry @) mecels

OE%] PONTIAG G 76 2l Ril-s2e o Bomrewin. Cotens, GF
475 POMTIAC 7753 ai Bl paw o Bonnewiia. Cptniena. GF
GLES PONTIAC TEWPEST G5 73 ol man ng GID Le Mo
FL3% PORSCHE §11 65 K) coees 511 B11E RIS RILSC A WLLT

#E34 PORSCHE 304 -6 a9 mooety mc 31406
0393 PORSCHE B34 T6-B0 covmrn 5 rodwli g Toron
S30H PORSCHL B8 Fa-81 % oowery 924
D377 REMAULT LaCar 7581 towers o modes i B3
420 REWALILT L3 &0-T0 cowirs il e v gl BaAl
QBLY REWAKLT U, L7 7179 covmry il ooy g TL TS

0395 ROADRUMMER & SATELLITE 62 71 21 modeis

TS0 BARE BB €070 covey ol moden

BO5A SUBARU TE-ET for o § 300 B0, BRAT ae MY mitely
030 UBAR PEET mgest Saclory macosl e 5 mdlel

B189 TORING §5-7% i maoes s Eie Renonen

OB29 TOWOTA CELICA 7181 ctwiry 6 mode, et Ssprn

012 TOTOTA COMOLLA 6387 tor @l moxdmiy =i T-aped T

Tiaz rmmnm:n B2 covers ol Lo madely

BI98 TOMOTA CRESSAOA TE-ED oowsry o modes

o6e? TOVOTA MCHUP 68K for of J-wnl drae modaly

BS24 TOMDTA LANHD CRUSER S 7 7 cowers. 58 miges

D923 TOVYOTA STARLET TH-A] covers sl moden

1478 TOTOTA SUPRA 401 coven ol sadety

0500 TOYOTA TEROIL B0 B cosery a3 modely

1300 THILMPH SMTFIRE 678 | cormen il maocely

LOLS TRIUMPH THS, TRe, &7 P8 o modeiy nc THZ S0

AESY TRIGKPH TRT T5-81 cowery ail mones

B2 WALIANT &5 TE 58 maly nc Soem, Sagretts

OEEd YEGA 74 rf.ﬂmm«nhmuumtmm'um

A00F POLARE T B0 coeary a8

1227 WOLKSWAGEN BEETLE Hiltm«&m&w

QL0 WOLNSWAGEN BEETLE S8.TT 6l mals v Karmaon il

A0 VOLREWAGEN RABEIT 5 00 gon & damas Dlak Rl

M9 VOLMSWMAGEN BCIROCED 1552 rowers gin & dussl mogey

HIES WOLCIRAGEN JETTA BORL gon prgew v ofer V8 modeh

LIS VOLESWRGEN BURS £ .79 g8 cpmper v, fraspories mky

GETE WOLMEWAGEN VAMMGOM

GEEY WOLCEWAGEN TYPL § 6771 bor squartack, faulbacs
GFTE VOURSWAGEN AL AL BH-TE povery o motely
ETAE YOUXFNAGEN DASHER 74745 cowes 3l mooes

UL WOLYD [42, 144, 148 BE-TL foe o moden e S A
SEER WOLYD L6 65 75 lor sl medets v hoel mpection
ITTU VOLYD 242, Tl M3 FH7 cows ol socels
E311 VOLYO 284, 263 7550 covers 54 moden

\F ¥OU DON'T SEE IT HERE, PLEASE ASK FOR IT l

LIFL ]
1w
LI

¥ s [ |
¥ Rddrass l
I Cay ]
b g Ip i
B Books shipped 1o all parts USA/Cansda (U5 Goliars)§
g O | enclose full paymen ¢
.l:nn- ] Amarigan Express O Visa O Masterchargs
]
I ALcl Mo eosnei s do i v snmes cien Exp Date l
g —BOOK¥ Q7Y PRICE EACH] TOTAL
|5 1
i 5 [ L
] [ [ (]
§ PLEASE PRINT postage/hundiing § 300
NAME & ADDRESS ML TOTAL §
l- - O .. l-_m. - o . . -.



HInmnmiPMm LONG-TERM CAR TESTS

INTEVAY YAOIRIKS

=R /AUD 50005

Living-Room Luxury in ACompact An Aerodynamic Mercedes-Beater

CINARIROIN]

CGANVIAREYZ28

ow that the average price paid for
a new car is over $10,000, it
seems reasonable to look at what you
can get if you stretch your budget a bit
and pay a sticker that's in the teens.
We've added two luxury cars to our
fleet—one domestic and one impon—
and we've been racking up the miles.
Meanwhile, three other cars we've
tald you about—ithe Cimarron, Camaro
and Eagle (see PM Long-Term Car
Tests, page 170, June "83}—have been
retumned to Cadillac, Chevy and AMC.

Chrysler New Yorker

The New Yorker price starts at just
over $11,000, but can easily top out at
$15,000 or more. Ours has just about
everything—including an appeal that's
astounding, Cme Lincoln Continental
owner was taken with the car’s good
looks, but thought it too small. He
changed his mind as soon as he sat in
the driver's seat. Once on the road, roll-
ing along smoothly and quietly, we had
to answer his question “Six or Eight?"”
with the correct reply: "Four.” Indeed,
we've found the 2.6-liter, Mitsubishi-
made powerplant a most willing per-
former in this luxury compact.

Other drivers, more at home in

&

Domestic and foreign approaches to luxury: Chrysler New Yorker [left] and Audl 50005, both fwd, provide more than basic transportation.

imported cars, also respond favorably
to the "B3 New Yorker. Yes, even with
fis column-mounted, automatic trans-
mission shift lever and living room
seats. Chrysler has really put together a
nice one: not too downsized or puny to
alienate the domestic lweoury car buyer,
and not so insolent a chariot that it
would drive more buyers into import
car showrooms.

We've put over 2,500 miles on the
whita, fwd New Yorker so far and hava
had not =0 much as & stumble or glitch.
Handling and ride comfort are a beauti-
ful compromise between a loo-taut
sports sedan and a too-soft lwoury car.
We've been averaging 20 mpg (EPA

city figure is 22), but you can under-
stand how wae yield to the tempration
drive somebody aelse’s car in a way we
would never drive our own. That being
the case, we think 20 mpg is pretty
good. We do promise 1o make at least
one economy run (however short!) to be
able to report a steady, 55-mph high-
way mileage figure. Maybe we'll let the
excellent cruise control do the driving
for us.—B.H.

Audi 50008

It's summer in New York as we write
this, but there's one great escape from
the heat and humidity: the 50005, The

After 5,000 miles, but in as good condition as we got It, we drove Cimarron back to Detrolt.
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terrific, quiet, climate control system in
this streamlined Space Shuttle has
passed the test, and we like the digital
punch-in for interior temperature. The
interior of the "84 50005, as nice as it is,
isn't nice enough. It's got lots of good
features (as reported in Driving The
Audi 50005, page 138, Aug. "B3), but
we find it too . . . Volkswagenish, May-
ba a piece of burled walnut in the dash
would do tha trick—a touch to remind
you that you've just gone almost
$20,000 for your latest new car.

The flush window glass, which is
part of the superb asrodynamics, keeps
the ride quiet, whatever speed you go.
And at whatever speed, the 50005 han-
dies more like a two-seater sports car
than a four-door sedan. We've been
throwing it around for over 2,000 miles

Chevy Camaro went back to providing first-
class performance after fixes were made.

Faulty cigaret lighter wasz main problem.

and averaging 21 mpg. That's with the
five-cylinder engine working with
Audi's automatic transmission. Driving
the 50005, you really appreciate a large
fuel tank. It's nice not to worry about
fuel for 350 miles or so before refilling
{about 17 gal. average). This is in con-
trast to our refills with the New Yorker:
about 10 gal. every 200 miles—a nui-
sance.

Considering handling, performance,
comfort and workmanship, Audi's flag-
ship is one of the finest cars we've aver
driven. Cars with three-pointed stars
on the hood don’t offer any more driv-
ing pleasure. As for status, of course,
the Mercedes star stll has it over
Audi's four rings. That's the costly dif-
ference —B.H.

Cadillac Cimarron
We put over 5,000 miles on tha '83
Cimarron before PM's Science Editor
drova it back to Detroit to return it to
Cadillac. The 7,500-mile maintenance
came due during the time we had the
car and we had it done at Potamkin in
New York City; the chipped chin spoiler
was replaced at the same time. Total
charge: $196.09. Of this, $110.35 was
labor, mostly for painting a new spoiler
to match car color ($40) and installing it
{540). The panel itself was $32.82 and
the paint $14.35. (There's & business
opportunity here—a nationwide chain
(Flease turn bo page G8)
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This One Low-Cost Power Tool-

SAWS to desired Width... > |
PLANES to desired Thickness..."
MOLDS all popular Patterns...

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

Only 3-in-1-%orkshop Tool Of Its Kind!
From the Day It Arrives . Your Planer will
make and save you money. With shortages and
fflation drving lumber prices sky-high, this
versatile power tool easily pays for itsedl by
quickly converting low-cost rough lumber into
high vaiue finished stock In just one pass turn
out your own quarter-round, door and window
stop, casing, tongue-aid-groove . . . all popu-
lar patterns. Other Foley-Belsaw operalars are |
making cases lor grandfather clocks, fumiture,
pictiere frames fencing, bee hives, bed slats
surveying stakes . all kinds of millwork

Built For Pros, . . Priced For
the Home Craftsmen

... Itig engineered and buill to industrial stan-
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with no experience can use it.

Start Your Own Business

(rtecraintee of Sdltsfaction

Try the Foley-Belsaw in your awn
shop for 2 full 30-Days pnd put it o
work 10 you. Give 0 & tharough 1es!
and make it prove Ihatl it Gan do every-
thing wa say it will use it &s much
5 you want, Then ff you are nat com
pletety sausiied, just send il back ang
we'll return every penny sent wath your
prder And YOU are the sole judge
There are no questions asked here
are no hne pant ‘use’ charges Our fiat
puarantee = Mat YOU must be 100%
satishied of vou get your money back

Y R
Does The Foley-Belsaw Pay? YOU BET!
READ WWAT OTHER FOLEY-BELSAW QWMNERS SAY:

A Gaod Invesiment: | Sefieve That the Pranet &5 the besl investment |
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Foley-Betsaw has garned me cwer $60. 000 sulra income in tha past
Eryen yEary

Robern Sawyer, Aoseburg, Oregon
Fayn For [tself. | powgm 8 Dalch of adingg i e rouwgh. ang afler

Earn Extra frncome plasung i tn e Fu:ruy}ws:m’b?:rm up ihe money | ag m:;e: ]
5 WAS ENDU] Py for Twor-Things ihe OOl of e Planer [ 51
R{Ebi' al Home 2 geod job

"ﬁhimﬂﬁsmhmw&eﬂ machine RE Clark, Spaingfialkd, Ohig
in:wdwurworhaﬁumLm
can set up a profiable business by supplying
lumberyards, cabinetmakers,

modelers, contraciors ind hoblyisis Inynur
ared with custom-planed lumber, trim, mold-
ing. . ALL of their millwork requirements.
Supply picture molding o art shops, hardware
and department siores, or sell direct to framing
shops. All standard patierns in stock. . . cus-
tom knives ground o your design or sample.
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Driving The Isuzu Impuise

rode to the MGM Grand on Las

Vegas Blvd. with two [suzu dealers.
We shared the cab, On the way from
the airport, the three of us talked abour
the Impulse. None of us had seen the
car yet, and the dealers were really
anxious 1o find out the SRAP—the
Impulse’s suggested retail price.

One dealer thought the car might
sticker out around $16.000, He hoped
he was wrong, because that price
would put the Impulse toe-to-tog
against the Toyota Celica Supra and
Datsun Z2B0ZX—two tough competi-
Lors.

The other dealer said he'd heard that
the Impulse wouldnt cost more than
about $14,000. This would give it a
good chance against the Mit-

Our road test reveals
Oriental practicality
in an ltalian suit.
BY MICHAEL LAMM
West Coast Editor
cary an SRP of

audience., would
$9,995.

The dealers leaped up. stomped their
feet, clapped their hands, whooped,
hollered. hugged each other. jumped
up and down, yelled, cheered and, gen-
erally, couldn't believe it.

I never thought I'd hear a crowd go
wild for a $10,000 price tag. But there
wasn't a parson in that room, dealer or

reporter, who didn't feel that the
Impulse has to be one of the automotive
bargains of the year—maybe the auto-
motive bargain of the year. With that
price plus its mile-long list of standard
equipment, the Impulse doesn't just
look good, but is undeniably one of the
best values of the season.

From the driver's seat
This is pot a sports car—at least not
by my definition. fts handling is okay,
but the Impulse is nose-heavy. with a
weight distribution of 58/42. meaning
it tends o understeer. Understeering,
or plowing, showed up in the slalom on
dry pavemnent. To the average driver,
that means if you misjudge a cormner, or
try to comner too fast on a wat

gubishi Starion, but might
cause it to run into flak from a
loaded Chevy Camarc Z2B,
the Pontiac Firebird, 5.0-liter
Mustang GTS and, especially,
the Mazda RX-7,

A few hpurs later, as the
three of us sat inside the
MGM's main ballroom along
with 200 other Isuzu dealers,
the company’s general man-
agar. Jack Reilly—after an ex-
travagant unveiling of the Im-
pulse—revealed the news:

roadway, you could slide off
the road front first.

For slaloming, Isuzu offi-
cials pumped up the tires 1o
around 60 p.s.i.. which is usu-
al procedure. The hard tires
made for a fairly choppy ride
on the freaway.

The Impulse’s ride has to be
better with normal 32 p.s.i. in
the tires. Even allowing for
the slight choppiness, though,
the Impulse was very guiet
and pleasant in normal driv-

The Impulse, he told a hushed

2]

Front-to-rear beltline groove hides the hatch and hood openings, ing.
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It's not an especially fast car, but it's
also not sluggish. There's a turbo on
the way., and that should help the
Impulse’s accaleration a lot. Qur O-to-
80-mph runs averaged argund 15 sec-
onds, which is a lot slower than a Maz-
da RX-7 or VB Camaro, but about the
same as a Camaro or Firebird with the
standard four-cylinder engine.

The manual five-spead shifis wall
except into REVERSE, which has a tricky
little pushdown detent. The ratios leave
too wide a gap between THIRD and
FOURTH, 0 that around town, betwean
35 and 40 mph, THIRD gets too buzzy
and FOURTH lugs the engine.

Out on the highway, though, over-
drive FIFTH, at 0.79:1, feels good—not
teo high for passing. yet high snough
for decent fuel economy. The EFA says
24/36 city'highway for the manual or
24/32 for the automatic, which is
optionally available.

The Impulse interior has all sorts of
thoughtful, friendly lttle touches that
halp make the car fun and interesting to
drive. All four seats adjust. from the
driver's five-adjustment bucket to the
rear seats’ four-pogitinn haclorast angle
You can change the drivers lumbar
support and also move the seatback
through 40°, either with an indefinitely
adjustable rowel or with a two-position
lever.

The most striking element inside the

Fuel-injectad, overhead 90-hp
mlﬂmmmg“m:’pdmm

car, though, is the fingertip controls at
each side of the instrument cluster.
They make all the Impulse’'s switchas
as sasy 1o reach and use as a normal
turn-gignal lever. These satellite pods
adjust so you can set them within any
finger's reach. Your hands never have
to leave the steering wheel. And sach
individual switch takes only a feather's
touch: It's that sensitive. The pods
include cruise control, headlights and
dimmer switch. rheostat, air-condition-
er and heater controls, wipers front and
rear, and vents. Once you get used to
where everything is, you never have o
search for individual switches: It's like

touch-typing.
You may have heard that the Impulse
was styled in Italy by the current
{Please tum to page [47)
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MUST LIQUIDATE s
AT BELOW DEALER COST! |[imibsie

We are authoriosd ligusdsiorn of

1000 watt Portable s
Power Generator

RARRON Ot m“ ol
RY NEW! FACTORY PERFECT!

offer financisl probésme. °ﬂ‘.|lli'
1 Hn'rl

Irmmwmrmﬂm
Farpluy Fveniories thel miusi be
awickly Gguidated lor cash,

us Toll-Fros 1-500-328-0608. We
will pay you o finder's (se based on
» percpntoge of the fotel vabue of
sabas comtrast (Ofecars ancd sales
resps of mfgr. are inoligible for fee. |

FACTO

Don’t let a storm rob YOUR home of
vital electric power! Use this 1000
walt generator as a reliable
standby source of 115V AC
(and 12V DC) plug-in
electric power.

60-cycle

Only 43 pounds!
Easy W carryl
Ideal for hunting,
camping, fishing
trips . . . for AY or
lake cabin . . . for
electric power
ANYWHERE

you meed il

KAWASAH’I

super-quiet 76¢c
4-cycle gas engine.

A storm could knock out your alectrical power for
hours or days, leaving you groping in the dark, with-
out any cooking facilnies. Your furnace motor could
stop, due 1o downed power limes, and leave yvour fam-
iy shivering and miserabla in the cold!

But . .. you NEVER have towormy . . . whan you have
this uamrumr standing by. With o HE‘H‘ AC out-

lets to plug into, you can operais lights, TV, electric
blanket, small power tools or kitchen appliances. o
COUrss you can't run everything at the game time.
But you CAN keep vital functions going. as nesded.

Awm from homa, this 43 Ib. generator can add the

ris of slectrical powar 10 your campaite in the
woads or to your family outing by the seashore. 1tcan

=
BATTERY CHARGING! FOR FTORBMET I powes
U 12V [oC ousel b te  Railurn “Erocks pul” but.
chargn Bamiery on B G nace, plug inoan seeEne
ruck prana ot s BlaniE 10 GERIBLOF

mmhﬂpﬂ\:ﬂtmhm;nh;fﬂd;rmﬂ?n "

srator in the wildernoas inwinter, you can use the

12‘.- DC outlet to bring a “dead” battery back to fifel You can Comparable models
run AC and DC items at the SAME time on this generatar! III‘if.‘-&ll at

The 78cc. KAWASAKI gasoline enging sssuwres you of de-

pandable parformance. (Other components and final as-

sambly are U.5. mads.}

Thera are NO balts or pulleys 1o slip or replace. NO fuses to

burn out or replace, thanks to automatic resat that pmidn

owverioad protection. These sre important festures when you

are many miles sway from the nearest stores!

® Low noise, spark armester mufiler. USDA spproved for use
in national parks. s0 you can take it on camping trips.

® Twa 116Y AC owtlers and one 12V DC outler.

# 4-cycle gasoling engine with sutomatic throttle control.

& Engine axposed for faster cooling and sasy maintenance.

One year warranty on plm und lahu»r

Dwer 300 author ped

sl=I38 00

QUT THEY GO JI-T ONLY:

¥298

Ot waid outside originel 48 staoe.
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While Chevy repaired the electrical glitches, we also
asked them to check the automatic transmission, which
we falt was acting erractically, After inspection, Chevy
decided to change the transmission also.

Since these repairs were made, the Camaro 228 has
become & real pleasure to drive. No, that's not quite
accurate. The car has always been a pleasure to drive.
The car's performance and handling are top class all
the way. However, the pleasure of operating this test
car was dimmed somewhat by the annoying elactrical
problems and a balky automatic transmission. It looks
like the transmission problem was an isolated case,
since the replacement works fine.

Meanwhile, we've just anjoyed the Z28's incredible
cornering power. sock-you-in-the-back acceleration
and 16-20 mpg on a last drive: Chevrolet made us give
it back.—J.0.

AMC Eagle

Mow that "our’” Eagle wagon has gone back to its
rightful cwner, we appreciate all the more the option of
having 4wd in a family car.

Wa did tend to take it for granted, knowing it would
be on tap whenever needed. And the fuel penalty was
glight: On comparable, summertime highway trips, we
measured 20.83 mpg in 4wd versus 21.88 mpg in
2wd., Overall—winter, summer, cold starts and all—
we averaged 17.52 mpg over 4,985 trouble-free miles
mosily in 2wd. And, we're definitely sold on the station
wagon as the best choice of body style for a family
car—J.A.L

LONG-TERM CAR TESTS
{Continwed from page 65)

specializing in the replacement of broken aerodynamic
devices would do well, we think.)

We were happy with our overall mileage, which was
just over 24 mpg, and the lack of anything to really
complain about. Come to think of it, that's exactly how
life with a Cadillac is supposed to be.—B.H.

Chevrolet Camaro

When last we left our Camaro test car, it was being
taken away by the Chevy guy to find out why it kept
going dead. After replacing the battery and checlking
the rest of the electrical system, the car was pro-
nounced okay and retumed to us. Indeed, the car con-
tinued to run perfectly, delivering all the acceleration
and handling any sana parson could hope to ask for. In
fact. several of us came to the conclusion that the 228
Camarg handles better than even the new Corvette.

Unfortunately, all our bliss was shattered once again
when we got into the car one day to find that the radio,
horn, electric windows, eleciric mirrors, electric seart,
electric door locks and cigaret lighter had all blown.
CObviously, they were all wired into one fusa.

Once again, the Chevy man took the car away. After
a tremendous amount of diagnostic work, they found
the trouble. The cigaret lighter (made by an outside
supplier and purchased by Chevrolet) did not fit prop-
erly into its receptacle. It sometimes made electrical
contact and drained the battery. Other times, it simply
shorted out the entire circuit. It was replaced, and we
haven't had any problem since.

and a big new 'l1S in rust fighting.

From 3-In-One®, makers of household lubricants for over 90 years, now
comes new 3-In-One Plus ™ — the most advanced lubricant and rust
fighter we've ever formulated,

This remarkable product not only stops squeaks like magic —not only
loosens jammed parts— but helps restore free and easy operation to
virtually all moving mechanisms around the home. Spray some into the

channel of door, and see how smoothly it opens and closes.
lhei!mhi%,uﬁn“fns.luch. lawn mowers—and much more.,
Andwhat a rust fighter! To prove it, we left two identical
garden shears outside for 18 One was unprotected. The other was
with 3-In-One Flus You can see the dramatic results for yourself®
e mﬂmmﬁjhﬂubﬁcmmﬂmtﬁgjﬂmmhmmmmﬂnﬂd
without.

A new addition to the 3-In-One family.

Resuits could vary soconkng 1 weather conditons
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Blowing dust from folds in a bellows
camera may only cause it to settle ina
different area. A dampened cotton

swab is an ideal tool — Bob Brightman

A good rule(r)

Prevent paper and photo prints from
shifting when you make a full-length
cut on a paper cutter by holding paper
with a ruler.— Louis Hochrman

Artful dodging

o s

A length of coat hanger stuck inw an
alligator clip makes a great print dodg-
er. Cut masks from any thin, opaque
cardboard, —Robert Hentzberg
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Build your ownaconpressor

Onece you have an air com-
pressor in your home
shop, vou'll wonder how
you ever got along with-
out it. You can spray paint
with it. You can inflate
swimming gear, toys, auto
and garden tractor tires.
More important, you can
sandblast parts and rivets
in metal scams. You can
blow-clean fine mecha-
nisms and, with PM’s unit
you can vacuum pump
yvour car's airconditioning
system prior to adding
Freon—something vou
can’t do with most ordi-
nary air compressors. Fi-
nally, this unit features a
filter/water trap—which
is an optional extra on
most commercial air com-
pressors.

PM AIR COMPRESSOR

You can do all these
things with this versatile
1-hp compressor and, hap-
pily, you can build it for
less than $200. ™

Compressor evacuates car's
airconditioning system prior
to adding new refrigerant (far
left). At left, routine inflation of
tires saves trip to gas sta-
tion.

HOW TO ORDER PLANS

Send check or money order
for $5.95 to Air Compressor,
Popular Mechanics Plans Li-
brary, Box 1014, Radio City
Station, New York, N.Y.
10101. Allow two to three
weeks for delivery; for first-
class mail send 75 cents
extra.

Popular Mechanics 1 a pubilication of Hearst Mag-
azines. a dwison of the Hearst Corporation
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PW SOFTWARE
MONITOR

A revolutionary new ‘idea processor’

A personal computer is a tool, but the
software it is running defines what job
that ool can be used for. Word process-
ing. databasing and spreadshests are
all well-known uses for this most versa-
tile of tools. Now there is something
new, an “idea processor.” which we
think may become as popular as any of
the other uses of the versatile comput-
er.
The program is Think Tank (from
Living Videotext Inc. in Palo Alw,
Calif.} and it is available for the Apple
II, probably the IBM PC by the time you
read this, and for many other machines
soon. We think that, for many people, it

A Think Tark screen starts off aimost a a
blank [abowe) 23 only the outline’s most
important titles are displayed.

will prove a reason in itself 1o own a
personal computer.

Describing Think Tank is not easy.
although lsaming and using it is. While
it could be called an outline generator,
or a specialized word processor, it s a
new approach to using a computer to
help order your thoughts. Main catego-
ries are set up on the screen, then sub-
sidiary categories are arranged in out-
line-style layers beneath them. You
may add new layers at any time, you
can rearrange existing layers. you can
see the entire outline at once or zero in
on any section of it, or view it layer by
layer. Each layer of this electronic out-
line may be just a simple sentence
(called a “headline’’) or a paragraph.

Peeling the layers

Take a look at the three screens
shown on this page which were taken
from Think Tank's on-disk demonstra-

70

tion. They show how a 19th-century
clerk, one lucky enough to own a com-
puter (!). might have kept track of the
personnel records on H M5, Bounty.

While the endre. lengthy outline
exists on disk, we have "collapsed” itin
the first screen to just its very first lay-
er. Successive screens show how the
outline may be “expanded” layer by
layer so as to gradually reveal its full
structure,

The collapsing ard expanding. as all
other Think Tank functions, are con-
trolled by simple one-key commands.
Al the bottom of the screen a short
menu spells out each ol the commands

TR T

Here we choose to look Into the of
“Personnel Records” and discover the
level of Info on the HM.S Bourly's arew.

that are avallable from within your
present level in the program. So. if you
forget a command kay, you have a han-
dy. on-screen reference at all umes.

By arranging information in this lay-
ered manner, it becomes easy o see
the relationship between information
that is at the same level For instance,
peeling the layers 1o a certain level in
the demonstration results in a listing of
the Bounty's crew. The layers beneath
each crew member are hidden until the
outline is further expanded.

Building your thoughts

When you are designing an outline,
processing your own ideas, you will
find that Think Tank helps you to direct
the fow of your creativity toward a set
goal. By getting your ideas down quick-
ly onto the video screen, they become
objects to manipulate. cross-connect
redefing and examing.

Because the layered format can be
so easily and quickly reworked, you
can follow each thread of your own
thinking process to its conclusion.
Think Tank helps you avoid dead ends
by allowing you the capability of inves-
tigating every byway.

Once you have designed your idea 1o
an extent that satisfies you. it can be
printed out in vanous formats. The pro-
gram will even generate a table of con-
tents page to a long outline and auto-
matically preface each headline or
paragraph with a number showing its
relatonship to other entries.

The only problem we had with Think
Tank is that it saves its files in the Pas-
cal operating system. While 1t is not

usually necessary to access these files,
there are times when you might want
to interface Think Tank to another pro-
gram—and that second program might
not be wrinen in Pascal We under-
stand that Living Videotext will have
available, by the time this review is
published, a number of accessory pro-
grams that will solve this problem by
allowing the Pascal files to be translat-
ed to other systems and languages.

While this is a complex program, the
manual that comes with it gives a clear
and even readable presentation of how
to access all this power. Its 200-plus
pages might serve as a guide to how
manuals should be written. That the
manual was designed using Think Tank
is its own advertisement for the pro-
gram.

Few programs are truly unigque or
fantastically useful. Think Tank is
both.—N. 5.
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Jeep v wheel drive technolog.
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to give vou the highest gas mileage
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Warning: The Surgeon General Has Determined
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BY SHELDON M. GALLAGER
Special Features Editor

'ou're a fighter pilot with an enemy

hot on your tail. You twist and tum,
but can’t shake him off. Suddenly. you
feint to the right, then darn to the left,
sliding your plane directly sideways
like a boxer sidestepping a punch. You
hit your speed brakes and almost stand
still. Your pursuer, caught off guard

POPULAR MECHANICS « NOWVEMBER 1943

and unabla 1o slow down, 200ms on
past, his guns firing into empty air.

You slide back in behind him, now on
his tail. As he rolls into a steep hank o
get away, you cut inside him, skidding
your nose around in an impossible flat
turn that keeps your wings level and
YOUr quarry in view. Your radar-guided,
computer-controlled gunsight  locks
anta the target and your plane almaost
flies itself. Within ssconds, your com-
puter will make the kill.

FlAghlfrs of the future: New Swedlth
JAS-39 jets are the Mrst of a revolu
tionary breed of aglie combat alrcraf
having fully controllable canards. The
minl wings, sprouting like ears behind
the nose. tilt up and down o permit
trick mamneuvers never before possible.

Thiz i5 not a fantasy sequence for
some futuristic space movie. It could
happen today. By the 1990s, such aerial
antics will be standard combat tactics
for next-generation dogfighters now on
the drawing boards of every major mil-
itary aircraft maker in the world. The
technology, in fact, is here now in such
experimental demonstrators as  the
AFTLF-18, a highly modified General
Dynamics F-16 interceptor that's aasily
the most exotic flying machine in the

73




air today. The AFTI designation stands
for Advanced Fighter Technology Inte-
gration, a joint Air Force/Navy/NASA
program -designed to see just how far
out a fighter can get.

If its name is a bit unwieldy, the
AFTLF-16 itself certainly is not. Fitted
with new downward-pointing ca-
nards—iwin underbelly fins that steer
like rudders—it can bounce around the
sky like a Mexican jumping bean, per-
forming aerial gymnastics unheard of
in a conventional fighter. Imagine a
plane that can move straight up or
down like an elevalor, scool sidvways
likeé a erab, or point its nose in one
direction while traveling in another.

And this is just the beginning. To
turn a conventional fighter, its pilot
must roll into a bank using ailerons,
feed in rudder to bring the tail around,
haul back on the stick to pull the nose
around, then roll back out wings-level
again and try to re-establish contact
with his prey. All this takes time, con-
centration and often some guesswork

SUPER MIRAGE 4000
The first French fighter to have

canards, Super Mirage will pave
awesome

the way for even more
ACX expected In the 19905,

JAPANESE CCV

With both vertical belly canard

and horizontal canards, the CCV
{Control-C Vehicle) can
perform A Maneuvers.
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The principles of destabilized flight. new
characteristic of advanced combat de are shown above.
Center of gravity (CG] acts like the rum In a seesaw. In
naturally stable the wing liftdehindg the CG kesps the

nose pushed down, After a disturbance, the plane returns
automatically to level flight. The Maml that a

download I3 constantly placed on the tall to e welght

POPULAR MECHANICS - NOVEMBER 733




because the enemy may be temporarily li HOW cw CAN MAKE A PLANE DO CRAZY THINGS

lost from view during the turn

In the AFTLF-16, the pilot merely
uses his canards plus opposite rudder
to skid the plane into a flat, wings-level
turn. a maneuver that takes much less
time and keeps the enemy in full view.
it also permits a much tighter turning
radius—the hallmark of a superor
intercepior. A fighter that can tum
inside an ospponem’s path will usually
emerge the victor

The ability to poim the nose up,
down or sideways independent of flight
path—called pitch pointing and yaw
pointing—enables a pilot to keep his
gunsight trained on an elusive quarry
without taking the time to climb, dive
or turn in the conventional manner
Moving the entire plane up, down or
sideways—called wvertical or lateral
translation—allows a pilot to dodge
away from a pursuing attacker or pull
up sharply at the end of a bombing run
to evade ground fire.

Such fancy aenal footwork is the
result of several new rechnologies that
represent a radical depanture from tra-
ditional aircraft design. Since the be-
ginnings of aviation. airplanes hawve
bean made to be inherently stable
Wing lift is located bahind the center af
gravity {CG) so that upward forces
encounterad in turbulence or during a
maneuver tend to push the nose back

FRENCH ACX

BOTH CANARDS
TILTED DOWN
[SNOVPLEAED)

FLAPERDNS LIP
0 COUNTERACT
PITCH]

CANARDS TILTED

It's all In those funny ears on the nose:
Drawings above show how all moving
canards, functioning ke the diving
planes on submarines, permit heretofore
impossible maneuvers. Tilting the canards
up and flaperons down [top] exerts lift on
the nose and tall simultaneously, moving
entire plane straight up without the craft
entering a slow cimb—useful, for In-
itance, for gaining altitude fast at end of

a bombing run. Using the canards differ-
entlally —ore tilted up and the other
down—forces the nose sideways [center],
At the same time, applying reverse rudder
pushes the tall in the same direction.
Together, they allow the plane 1o siide
sideways without tuming. With both
canards tited down llke a snowplow
[bottem). sudden drag slows plane
abruptly to fool a pursuer.
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GRUMM‘AN.S WRDNG'WA? WING' Grumman's futuristic forward
RIGHT FOR THE FUTURE? swept-wing X-29A, shown here

as model s due to fly next year
Drawings show how alrstream
flows outward on conventional
aft-swept wing, but inward on
forward-swept design, leaving
wingtlps In clear alr. Advantages:
higher lift, lower drag. lack of
wingtip stall and Improved
maneuverabllity

CONVENTIONAL
AFTSWEPT
WINGS

- _.u-—

HIEF LOW MOVES OUTWARD.,
HASTENING WINGTIP STALL

NEW FORVARD-
SWEPT \WINGS

AIRFLOMYS NEW DECOUPLED MODES OF FLIGHT
MOVES
INWARD,

DELAYING ‘#
WINGTIP 2 A ‘H - =

STALL PITCH AXi5 POINTING
[MOVING NOSE UP OR DOWM/N WITHOUT CHANGING FLIGHT PATH)
level Mlight, even if you take your hands

This makes for an airplane that's mvﬂﬁ NOSE TO IIGHT O! IET wmurr ﬂm I'El;ﬂ-ll‘l'al.'rlq
safe, docile and easy to fly, but also one
that tends to resist sudden changes in
attitude. A further disadvantage is that
a download is constantly imposed on
the tail 1o counterbalance the weight of
the nose and keep it from pitching
downward. The tail thus generates
drag, but no useful lif.

If you give up natural stahility, sur-
prising things happen—some good,
some bad. By moving wing lift ahead of
the CG, the nose is constantly forced
upward 50 that downloading on the tail
iz no longer needed to keeap the plane in
trim. The tail now becomes a lifting
surface. helping the wings to support
the plane. The wings can then be made
smaller and lighter, saving weight,
reducing drag and improving overall
responsiveness.

In addition, a plane with no tendency
to remain in stable flight is suddenly
free to execute maneuvers much maore
quickly and violently than a convention-
al aircraft.

Sounds simple. Why not make all air-
planes this way? The problem is that an
unstable aircraft is wvirtually unfly-
able—so skittish that no human pilat  gperated

(Plsasze tum to page 125} mansuvers in future fighters, controls will be  [above) with equally rtrange names.

down. The plane, after a disturbance,
returns automatically to straight and
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Daring ngh-Wire

R L

' Ride To Freedom

With bow and arrow, they shot a wire over the 2 2 > :
" Berlin Wall for a death-defying freedom ride. v h] SRy, b
BY JOHN DORNBERG; lllustrated by Mrcha&@udash B U s e gl

t was &:30 a.m., well beforse the first gray light of dawn on Thursday, Margh 31,
when tenants in the apartment house at No. 68-A Bouchestrasse in, West LR
Berlin's barough of Neukalln were startlad from their sleep by loud -
- ud ¥ #r
and raucous shouting. L - ;

'i‘nllsnt’"\hm.mdaltlWcmndelﬂ"mmqﬁmnthaduthwdrﬂngwmthlthc ¥ t s ;
of the four-story bullding. **I thought thers were burglars or th'unkl up thare, or . e - -
both.'’ said nhﬂumﬂowhouuum the top I'luur
*:Hnt the sarly- nmm.’l.n.g noisemakers—Michael ﬂtl;ktr, 23, and his friend Hnlﬁar
Bethke, 24—were peither. They were arrivals from that distant, cold !'nnlgn
planat just over the Berlin Wall: East Berlin.

Their mode of travel: two little wooden rollers with which they coasted IBE feet
on a guarter-inch stesl cable strung taut from the attic of a slightly higher, five-
story apartment house in the Bast. Their journey—nearly 70 feet above the street ¥
and the grim Wall with its dark watchtowers—took each of them a mere 10 seconds.

Burt it had required many months of planning and preparation as well as secret ahd -
'* b ]

3



himielf to & wheel
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e and then rolled to freedom. =
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After two fallures, Hoiger Bethie managed to shoot an ammow over  of this, a steel rope
ﬂumﬂmwmﬂiﬂedmwﬂ.ﬁmh line attached

to the amow was anchored to the back of a car.

a thick,

high-seas fNithing line was played out along the first line. To the end  of the handies and rolled

dangerous coordination with an accom-
plice. a relative, in West Berlin.

Since the Wall was built nearly 22
years ago by the Communists to keep
their own people from fleeing West,
East Germans have tunneled, swum
and snorkeled under it, jumped and
ballooned over it (see The Freedom Bal-
{oon, page 100, Feb. ‘80). Yet, in the
annals of great escapes, the high-wire
act is in a class by itself.

Only two young men with the gump-
tion, grit. mechanical skills and daring
of Holger Bethke, an electrician, and
Michael Becker, a plumber and heat-
ing-pipe fitter, could have done it. It
was not the first escape attempr for
Becker, who left his wife behind in East
Berlin and hopes that she will be
allowed to join him in the West within a
yaar as part of the “family unification”
program between the two Germanys,

“I tried it in July 1979 while on a trip
to Hungary,” he told PM. "1 was just
going to walk through the woods and
across the fields to Austria. [ made it
across several barriers and was already
on the border strip with only ona 10-
foot fence left to go when a Hungarian
guard spotted and captured me.” he
explained. The upshot was extradition
to East Germany and trial for “attempt-
ing to flee the Republic,”” He was sen-
tenced to 20 months in prison.

With the 1979 conviction on his
record, Becker was rejected for most
jobs as a “political and security risk.”
Ultimately he found employment with
one of the few privately managed but
“socialistically pledged™ service and
crafts cooperatives that keep every-
thing in East Germany running.

He scon chanced upon a smuggled
West German magazine with an articla
about famous and daring eascapes

80

across the Berlin Wall. One of thesa
was the story of a family which in 1885
used a steel cable, pulleys and har-
nesses to slide from the roof of a gov-
emment office building right at the
dividing line to fresdom.

More than six months before finding
his partner and actively searching for
an escape route Becker ordered the
basic rollers he'd use to travel the high
wire to freedom. Cut and lathe-turned
from solid blocks of beechwood, they
measured 6 inches in diameter and
about 1 inch thick. Becker had them
made for $8.25 aplece at the carpentry
shop which is part of the cooperative
where he worked.

“Whaen the guys there asked me why
I needed the rollers,” he explained, '
told them they were intended as
wheels for a little decorative cart in my
father's garden and that [ wanted the
grooves 50 | could put small tres on
mm,“

Finding a suitable partner, Holger
Bethke, took longer. They traveled in
similar social circles “'One day I just
put it to him straight. I told him [ had a
plan with an 80 percemt chance of
working. . . . His eyeslit up and he said:
‘Count me in, I'm with you." That was
last November.”

The choice couldn’t have been betier,
for Bethke had a relative in West
Germany whose participation in the
capar proved vital—a young man who
remains anonymous, but who had
escaped from East Germany only a few
years before.

Having alerted Bethke's relative to
the schema by letters with fake retum
addresses, cryptic telephone calls and
using other relatives as intermediaries,
Becker and Bethke set out in eamest to
put the plan into operation.

LLLSTRATION Y DEAN ELLE. PROTOORAPHS BY 00 DOSNBERG
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the ]Bngth of the 28-mile-long Wall to
scout for a site. None seemed as good
as the corner where Schmollerstrasse
in East Berlin intersects with Bouche-
sirasse in West Berlin. It is & niche
where the Wall zigs and zags, dividing
streats 50 that houses on one side are in
the Wast while those on the other are in
the East.

Becker and Bethke selected as their
“launch pad” a comner house 165 feet
across from house front to house front.
The building on the Communist side
was a floor higher than the facing row
of apartment houses in West Barlin.
"We inspected the inside of the housa,
Dressed in coveralls as repairmen, we
went up to the attic—which Holger
openad with a skeleton key—made
sketches, checked to see that the chim-
ney was big and solid and that the little
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skylight windows 1o the roof were big
enough for us. It was all perfect.

“But most important,” Becker added,
“there were virtually no cops or border
guards in the area. We came back
repeatedly, during the day and night
Though there is a watchtower, with a
clear view of the East Berlin side of the
block. where all the trees have been
felled and steal barmicades put in. we
never saw a walking patrol or vehicle.”

One reason for the absence of bar-
der guards, as Becker and Bethke now
realize, is that wherever buildings are
laft standing that close to the Wall, the
tenants usually are trustworthy police
and state security service officers with
their families. "Had we known that.”
Becker adminted, “'we might have
thought twice about it. But maybe that
was also part of our luck—operating
right in the lion's jaw, as they say.”

Circus training

Becker obtained the 297 feet of quar-
ter-inch steel cable from a friend work-
ing at a state-owned crane-making fac-
tory. To test the rope and their rollers,
Becker and Bethke went to a public
park near the adge of the city, attached
one end to a tree about 23 feet above
the ground, wrapped it around another
tree at a height of 16%: feet and then
sacured it on their rented car. For two
weaks they practiced in broad daylight.

“0Oh, sure, people came by and
watched,” Becker laughed. “"'We told
them we were in training for a circus,”
In the training sessions the rollers
proved less safe than expected. They
were loose and moved from side to
side. "We decided to have the grooves
deepened, and to place a ball-bearing
system in the center that would hold
the axle tight,” said Becker.

There was another major pre-escape
hang-up: Neither Becker nor Bethke
had used a bow and arrow before, not
even as kids. 5o off they went again for
practice and training —this time on a
meadow almost adjacent 1o Soviet
Army headquarters. Soon the two were
sure that they could shoot the armows
straight and far enough to reach the
courtyard behind Bouchestrasse, where
Bethke's relative would be waiting.

"We tried to think of every little
thing,” said Becker. "“To reduce noise in
the attic of the building, we took wool
inlays from rubber boots, padding them
with foam, 1o wear over our shoes. |
wound the steel rope on a big electrical
cable spool whose edges | covered with
several layers of masking tape so
there'd be no sound of metal grating on
metal as we unrealed the cable. Holger
fixed up an empty champagne bottle,
on which he wound the fishing line.”

Shortly before 2:00 pm. on March
30, the two set out in a rental car for the
Schmollerstrasse apanment house.
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Seen from the western side of the Berlin \Wall, Bouchestrasse Is alyo cut off by fence. A

tower (far right] looms at end of strest. Escape was made from house

Dressed as electricians, with wires and
cables hanging around their necks, they
began lugging their sscape gear up five
flights of stairs to the attic: the bow and
arrows disguised in wrapping paper,
the spool with the steal rope, which
weighed close to 85 pounds, the fishing
lines, & pile of blankets, sandwiches,
pop bottles and Bethke's slectrician’s
tool kit, an important prop. The attic
was to be their hiding place for more
than 13 hours—untl “launch time" at
3:00 a.m., March 31.

At 3:00 a.m, they switched on their
walkie-talkie. A familiar voice, from
Wast Berlin, crackled over it. “Ich bin
hisr—I'm here. Are you ready?" They
certainly were.

Carefully they spread the blankets
over the wooden floor as additional
soundproofing. Stealthily, Becker went
to one of the linde skylight windows,

the tile roof.

opened it silently, leaned out over the
sloping roof under him and studied the
desolate, brightly iluminated strip of
no-man’s land adjacent to the Wall, five
floors below. The only guard in sight
was in the tall watchtower at the end of
the block and, to Becker's astonish-
ment, he seemed to be asleep.

While Becker communicated with the
accomplice on the walkie-talkie and
held the champagne bottle with the
fishing line, Bethke secured the line to
an armow. Taking the bow, Bethks
lsaned out the window, drew back the
string, arched it at a 45" angle and shot.
A strong wind had come up and the
arrow fell short, [anding in a tree on the
West Berlin side, The two were petri-
fied. Had it been heard? They waited in
frightened silence, but the guard in the
tower was oblivious, The second arrow

(Please tum o page J18)
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Our resident test pilot lights up the afterburners
on the new high-tech fun machines.

BY RAY HILL Quidoors Editor

PM's outdoors editor i1 air-
7 bome with the Polars
Indy &00. Its liquid-cooled,
three-cyfinder edg}nt can

pu‘t uut gum
| the Jnay

toa umur ng 100 mph. A
liquid-cooled, hydraulic
disc brake makes for quick,
dependable stops. Inde-
pendent front suspension
produces superior han-
diing wen blasting ower
hard, bumpy snow,
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by a 340-cc, four-stroke engine,
‘went a whopping 15 mph wide-
open and handled with the nimble-
ness of a Greyhound bus. It had the
styling of a shipping crate. And it
chewed up drive belis like they
were TV dinners.

Not so today. 1 had a chance to
test-ride the 1984 models recently.
They are sleek, nimble and fast.
They're stone-ax reliable, and
there’'s a machine for every type of
riding. You say performance is your
bag? All four manufacturers have

SH-DWS 9700 Blim.rd will do

machines that are capable of In
_MWMWM

Mmmmmm

gut-wrenching acceleration and

eye-blurring top speed, the 9700 is
also a nimble handler, A power
slide iz only a throttle squeezs

away.

The top-of-the-line performance
entry from Polaris is the Indy 600,
Its liquid-cooled, 600-cc, three-cyl-

inder engine has oil injection, so

you don't have to worry about mix-
ing gas and oil. Top speed for the

Getting Ski-Doo’s 9700 up on
one ski s easy. Handling is so
nimble and responsive that it
irvites antics such as these at

Iot Ix tiie wnﬂ-prwmv-mm L3
oil-injection system has been recali-
brated to cut oil consumption nearly
in half. Its 535-cc, liquid-cooled,
twin-cylinder powerplant pumps
out healthy amounts of horsepower

minum, It is
desigred to

be economical,
yet luxurious,

John Deere Sprintfires 33%-cc,
liquid-cooled engine rests In a
chassis that's
nearty all alu-

A 5IT1-<c Rotax mta?r valve engine rests
under the hood of Ski-Doo’s 9700 Blizzard,
New tuned and callbrated exhaust pipes
with an improved swirl-chamber muffler
keep the noise low and the power high.
This little baby can do 100 mph. no problem.
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SNOWMOBILES:

and torque. | like its Telescopic Strut
Suspension up front, It gives nearly
twice the wravel of leaf springs—which
means batter handling and a comfart-
able ride.

John Deere's high-performance Lig-
uifire is loaded with high-tech innova-
tions. Ewotic materials include Ultra-
Form BO steel in the fromt pan/front
frame member assembly, and fromt
skis. Lighter and more malleable than
conventional steel, Ultra-Form B0 can
be bent into special shapes withom
cracking, resulting in high-strength,
lightweight components.

New models for "B4 include Ski-
Doo’s 53525, a commemorative sled cal-
ebrating Ski-Doo's 25 years of building
snowmobiles. A member of the BO-
mph-plus fratemnity, the 5525 has a
480-cc, liquid-cooled, oil-injected en-
gine. The twin-cylinder engine trans-
mits its power to the ground via a new
clutch with which the owner can adjust
its engagement speed (a handy fea-

ture when riding in widely varying

snow conditions), A special bump-
er, which gives a one-plece appear-
ance 1o the cab, is designed to absarb
reasonable impacts and return to origi-
nal shape.

Yamaha's new entry is the Phazer. A
485-cc, twin-cylinder, fan-cooled en-
gina provides power, As with all Yama-
ha snowmobiles, the engine is ail-
injected. In the handling department,
the Phazer has an innovative antisway
bar, which reduces lean in cormers and
sharpens steering response.

There was a time, not all that long
age, when snowmobiles were ugly curi-
osities—slow, ungainly and not overly
dependable. That period is gone. The
1984 lineup of sleds is shining proof of
that. Whether your needs are perfor-
mance, family trail riding, or a combi-
nation of both, there's a snowmobile for
P
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features such as semilidded headil

ey and adds con-
Dial-and-pointer instruments [right)
package.

are while the LCD graphics [left] are part of an option
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3002ZX

Nissan’s new Z-car blasts
into the future on V6
turbocharged power.

BY MICHAEL LAMM
West Coast Editor

don’t usually drive 134 mph, but on
Nissan's Tochigi test track in.Japan,
that's what | did. It's a safe place to
speed. And even at 134, Nissan's new
300ZX turbo féels smooth and rock-
steady. The Z's asmodynamic body
slices the air with & Cd said to be as low
as .30, and 1 faolt no perceptible lift or
wind buffeting.

The Tochigi track’s high-banked
ovals were designed for hands-off
cruigsing at 109 mph. Even at 134 mph,
the turbocharged, five-speed version of
Nissan's new 300ZX sport coupe was
just beginning to hit its stride. In fact,
the new Z's top speed of 137 mph in
U.S. trim could be higher if it weren't
for an automatic fuel shutoff that keeps
the V& from revving above 6,000
rpm.

This new, lighter, more compact and
rigid V& engine replaces the venerable
in-line Six that powered all previous Z-
cars from the 1970 240Z through the
1883 2B0ZX. The 1984 V& began life in
the Nissan Cedric four-door and cur-
rently comas in two sizes for the Japa-
nese market; two and three liters. Nis-
san uses only the bigger block in the
300X,

The even-firing 60° V6 has pentroof
combustion chambers in crossflow
heads. It has an unusual 1-2-3-4-5-6
firing order, the right-bank cylinders
being odd-numbered, the left bank
even. One overhaad cam per bank acti-
vates the valves through wvirtually un-
floatable hydraulic lifters and rocker
arms. All 2 engines since 1975 have
used direct port injection, with turbo-
charging introduced in mid-1981. The
same Garrett AiResearch T-5 turbo
remains optional. It boosts horsepower
by 25 percent and makes a big differ-
ence in performance.

I could get the nonturbo, five-speed
J00ZX up to & mawimum speed of
“only” 117 mph. The turbo with over-

(Flasse fum to page 129)
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NEW OUTBOARDS

MORE
KICK
FOR 84

Qil injection, improved
ignitions and bigger motors
are all at your local marina.

BY RAY HILL, Outdoors Editor

ntil now, oil injection has been some-
thing used mostly on two-stroke motor-
cycle engines. These two-wheeled power-
plants have logged millions of reliable miles
with it. For 1984, several outboards will fea-
ture oil injection, which eliminates the hassle
of mixing tweo-stroke oil with the gas before
every trip. All you have to do is keep oil in the
oil tank. Tha engine does the rest.

Another nice thing about oil injection is
that a pump can metar varying amounts of oil
into the fuel at different engine speeds. For
many cutboards, an optimum mixture might
be a lean 150 parts of fuel to one part of oil at
idle, but a much richer 50 parts of fuel to one
part of oil at wide-open throttle. With premix,
you are stuck with one oil/fuel mbecure at all
engineg speeds.
0il injection started in "80

Suzuki began the trend to oil injfection back
in 1980 with its 85-hp outboard. In "Bl the
115 and 140 received oil injection. In '83 the
brand-new 60- and 75-horse models came
out with it. And for ‘84, the 40- and 50-hp
motors have it also—which means that all
Suzukis of 40 hp and above now hawve oil
injection.

Most of the other major manufacturers
hawve oil-injection models in their new lineup,
too. And those that don't are taking a hard
look at it.

Evinrude and Johnson offer it in all thelr V4
and V6 engines in the 80 to 235-hp range.

Unlike Suzuki, which uses a mechanical oil-
injection pump. Evinrude and Johnson use a
diaphragm-type pump which operates from
crankcase pressure. OMC calls its system
"Variable-Ratio-Oiling "

Yamaha, which has as much experience as
anybody with oil injection on its two-stroke
motorcycle and snowmobile engines, offers it
on all electric-start outboards that are 40 hp
and bigger (nine models).

Not to be outdone. Mercury and Mariner | —
nhuhawuﬁhﬂmhnmodalslnmelrmw - S

Mﬂwugh oil injection is by far the biggest E‘,‘E’:ﬂg‘i‘:‘m 35 af"; whive Yo

{Flease turn fo page 124) ha's new muscle V& Iﬂ-ghtl has 220 hp.

i
.'h-._‘
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1 s n fishline cutie in prop hub
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Suzuki's 50-hp outboard [abowve| uses oll Injection this year, As I
with all juzuki outboards that have oll injection. it uses a mechan-
cal worm-gear ofl pump (left] that iz driven off the caranichalt. As

the crankshaft speed changes, the pump automatically delivers
the correct amount of oll jarrows).

|
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ompact Disc

IS NOW THE TIME TO BUY?

= 'Il‘:;t1I hatever you've boen hearing about the
I,g% i? new Compact Disc players is likely to be
true—if what you heard was good. A CD
stores one hour of noise-free stereo sound on a tiny
4%-inch disc that's not particularly bothered by
scratches, fingerprints and dust, In a CD player. the
disc is read by an invisible laser beam and the infor-
mation it yields is decoded from its digital format into
a signal that any stereo amplifier can turn into very
clean and accurate music,

Digital sound is an extremely precise computer de-
scription of the master tape original. There is no hiss,
no blurred clarity and no decrease in impact. Since it
is a nearly perfect storage medium for music, there is

Compact Disc players achleve sonic perfection using a laser

beamn to read the small, rainbowed discs. Abowve [left ta right) are: )
Sany COP-101, with its super-fast search without distartion [$900f

Akai CD-DI, featuring variable-level ou

onback-[§1,
Magnavox CO-1000, at

op-foader with simplified controls ($800); [~
Sanyo DAD-E, with a separately controlled headphone cUtput |5 ’

no nead 1o play tricks with the original master 1o get
the music ontoa Compact Disc. The result: wide-open,
full-range sound.

Although there is a temptation to turn the volume
up and hear what a digital 1812 Overture, complete
with cannon, sounds like, the most impressive demon-
stration of the CI) system is to play very guiet music,
Remember hearing some of those rich, deep chords in
parts of Star Wars? It is possible. even with an inox-
pensive home stereo, to reproduce these same pas-
sages—with no hizs, no turntable rumble and with
just as much deep bass as there is in the original re-
cording.

If your loudspeakers will go down that low, you can

A A e bl b
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BY CHRISTOPHER GREENLEAF

even hear the softly plucked string basses of acoustic
jazz as if they were right in your listening room. An-
other real discovery is the way bells, snare drums and
castanets sound on a CD. Even with an inexpensive
pair of speakers, the improvement over the 12-inch
long-playing record can be almost startling.

All the Compact Discs offer more than just informa-
tion on where a given song or band is. They also tell
the playver which part of a disc—to the second—1is be-
ing played, how much time has elapsed on the whole
disc or in one band, and how much music is left on the
disc or in just the selection that's being listened 0.

In future generations, CDs may also offer video

stills. If you're an opera buff, your TV screen could
M fuMm o page 1.35)
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Stack of disc players above reads like a who's who of audio.
- They sound even better than they look. Fram the top down:
. HitachihDA-1000, whilch samples starts of selections [$1,000);

s ’mr#‘ﬂmr. with umwu w ‘:;g:mlmlqﬂ.ﬁmg

Toshiba X290, with wnprmf of control prﬂﬂ:l. (53]

mEr  Technics SL-RI0, which can prm ?3ulnt‘ig1£:l,mu; and
o learn N

_Sharp DX-3, which is an
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TheFastestTrain

At 160 mph, these Bullets will take you from

inTheWe

L]
[]

Los Angeles to San Diego in less than an hour.

BY DENNIS ESKOW/, Science Editor; MMustrated by Willardson & White

he sleek, silvery machine
bombs down the roadbed at

a hot 160 mph, leaving the
nearby freeway traffic in its dust. It
speads along railroad tracks, but
the noise it makes is closer to the
buzz of a gliding speedboat than the
din of a fast-moving railroad train.
It's the Califorma Bullet, flying
down the Amirek corridor from
Los Angeles to San Diego in 59 min-
utes. The fastest train in America
operates only on paper today, but
it's slated to become & %3 billion
reality by the Fourth of July in 1987
“We want to get off to a smooth
start, $0 we're going to rely almost
entirely on established Japanese
technologies,” says Nick Brand, di-
rector of planning for American
High Speed Rail, the company that
will operate the nation’s first bullet
train. Japanese and French bullets
have been running at speeds of over
140 mph since the 1970s, but noth-

ing rolling on American rails has
even come close.

The California Bullet operators
have already completed studies of
the Santa Fe railroad trackbed that
will carry 100 trains a day between
Los Angeles International Airport,
downtown Los Angeles and down-
town San Diego. Late next month,
the rail company will submit an en-
vironmental impact statement to
the California Environmental Pro-
tection Agency. And, before year's
end, contracts will be awarded to
several firms for building trains,
laying special high-speed track and
digging a series of tunnels to take
the Bullet through Southern Califor-
nia's mountains,

Whether it's built in America or
Japan, the first American bullet will
use Japanese motors and power-col-
lection systems. Two locomotives—
one at the front and one at the
rear—will power 8 to 10 cars. The



locomotives house the train's power
transformer, converting d.c. power
supplied by an overhead wire to
a.c. power for distribution to the
individually powered axles.

“We'll tap into the Southern Cali-
fornia power grid's 260-kv. lines for
our energy.’ says Brand, adding
that the train will need several sub-
stations along the way to transform
the utility’s power to 25 kv.

The interiors of the trains will dif-
fer greatly from their Japanese
counterparts. The American ver-
sion will have fewer seats per car in
an attempt to provide legroom and
travaeling comfort. The line opera-
tors expect to attract 100,000 pas-
sengers a day by 1988, the first year

POPULAR MECHANICS + NOVEMBER 1983

SO
BARRER

CONTRLTLR
AL

TRETREASLD
COMCRFTE TIE

STONEAGRAWTY
EALLAST

R ERER
SELULATON PAD

i3 streamiined
and low to the special .
track joined by pre-
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[left). Another concept
shown an PM's cover
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proposed American bullets
would run power fram the
locomotive te motarized
axles on each car.
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of full operation. In addition to luxury
seating, the American trains will in-
clude a bar car.

The outer shell of the American bul-
let will be far slesker than the original.
“The Japanese train goes through
snowy territory,” explains Roger Ans-
barger, consulting engineer to the U.5.
Department of Transportation. ""A
high-speed train in California wouldn't
nead a snowplow in the front, so it
could ba more aerodynamic.’”

Traveling at average speeds of about
140 mph. the California Buller will use

special tracks with prestressed con-
crete ties atop stone and gravel ballast,
supported by a rubber insulation pad
on concrete. To lay down the new track,
Amarican High Speed Rail will take up
most of the current Santa Fe railroad
100-foot right-of-way. The present
tracks support trains with top speeds
about half that of the Bullet and use
about 20 feet of right-of-way.

Digging tunnels at mountain loca-
tions in the La Jolla and San Clemente
areas is about the lowest-tech item on
the rail company's list of priorities.

A lapanese bullet makes a
In Tokyo. American modeils

at a stathon
Il be sieeker,

Riding The French Bullet

- e by

France's TGV bullet reaches speeds of up to 165 mph.
the train
Is controiled by microprocessors In the tracks.

The motorman goes along for the ride since

f you're going to ride France's Tres
Grande Vitesse (very high speed)
train, get one northbound from Lyon
or—aven better—Iirom farther south,
Boarding at Marsaille or Avignon,
you'll twist along the Rhone River al
merely 80 to 90 mph. Heck, that's
Amtrak stufl. But once Lyon has
drifted by, things begin to happan,

At Sathonay, a northern suburb of
Lyon, the TGV shunis onto its own
roadbed. Assuming the interval is cor-
rect, a5 monitored by the TGV central
command post 240 miles away in Par-
is, the mecanicien (engineer) gels an
authorization 1o increase his speed,
He'll get either a direct digital indica-
tion of the maximum, 165 mph, or one
of several intermediate steps.

The engineer is alone in the cab. If
he doesn't respond 1o the changing
digital inputs on his panel within sec-
onds, the train can be brought to a
stop automatically. These signals are
fed through the tracks, changing every

1,700 melers as the train
enters a new elecirical "can-
ton” (discrete circult).

Even al relatively low
speed, the smoothness of
the roadbed, heavily bal
lasted with concrele ties, is
-I apparent—and  welcome.

Before we know it, we are hit-
ting 165 mph, or betler.

Yetit all seems 50 . . . con-
ventional. Water, or whatev-
er you're drinking, sits level
in the glass o1 your seat tray.

The standard TGY unit—
eight cars with locomotive
power at each end totaling
about 8,500 hp—could rou-
tinely operate at speeds near
200 mph.

Non-French planners were
prone 1o call the §1.5 billion
TGY system, including road-
bed acquired and built at the cost of §4
million per mile, an “extravagance”
when it was first announced. NMow, as
passenger revenues run far ahead of
projections, they are silent. This fall,
the final 65-mile stage on the Paris-
Lyon high-speed line will open, turther
cutting what was in 1930 a 3-hour, 50-
minute trip lo two hours flat,

—HRobin Nelson

The smooth Tres Grande Virese offers
first-class comfort. Induding bar car.

¥

his past summer, West Germany's

“maglev” train—iwo sleek. cream-
and green-colored cars accommodat-
ing 196 passengers in first-class jelliner
comfort—began zipping along at
speeds of over 200 mph on a specially
bullt 20-mile test track between the vil-
lages of Lathen and Doerpen in north-
em Germany.

Tha "“Transrapid-06" vehicle is 178
leat long, 12 feet wide, 10 feet high and
weighs an astonishing 224.000 pounds,
every ounce of which is kept afloat over
the track edge by 64 powerlul levitating
and 56 guiding electromagnets. When it
moves, the only sound inside is a faint,
pleasant hum,

However, a reduclion in funding by
the Wes! German railroad authority
may prevent this maglev from getling
beyond the trial-run stage. But if the
technology "flies” over the next year

POPULAR MECHANICS » MNOWVEMBER 1583




“The rock is so goft you can mine it like
a coal mine,” Brand explains. ““Work
can start less than two years before we
begin operation.™

High-speed railroading is potentially
the wave of the future in American
intercity travel. With an undisclosed

First Boston Co. announced it will help
arrange backing from American inves-
tors. Meanwhile, the California compa-
ny has plans on the drawing boards to

build high-speed systams linking Hous-
ton and Dallas and perhaps Miami and
Orlando, Fla., by the ¢nd of the century.
On a similar note, the U.S. Department
of Transportation is studying a possible
maglev high-speed system to connect
Los Angeles with Las Vegas.

"We hope to contribute to a revival of
the rail-car-building business in Ameri-
ca,” Brand says. “'Japanese technology
is just a starting poin:. ] can see Amer-
ican aviation manufacturers and others
providing concepts for second-genera-
tion bullet trains."’ .|

American bullet will have a two-man cock-
pit like its Japanese forerunner shown here,
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This addition is loaded with
custom features and storage
systems you can use in your shop.

BY AUGUST AND SUSAN CAPOTOSTO

FEHISE SR e Ly rrvﬂ.l""‘I
SR g COoreLEsTT Mkt a0

Ithough we'd always enjoyed our small home,

we had minimal space for woodworking and

craft activities in the basement. Occasionally, we
flirted with the idea of adding a shop wing to the
house. This came to a head when we both became
deaply involved in still another activity—food pre-
serving. The only logical location for this operation
was in the basement. Thus, the workshop became
even smaller. That was the last straw, and we

View from the garage doors (right] displays storage

ipace under tables, on walls and overhead. Door at
back leads 1o house. Exterior wiew of thop wing

|Delow ) shows second-story window of crafts studio.
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STORAGE SHELVES
EXHALIST FAN
PFLAMER-MOLCER

BELT-OHSC SANDER

EXTENGHON
TABLES

CABMETMAKERS BAND AW

WORKBEMNCH

) 7
OUVERHEAD: DR (s / SCROLL SAW

DRILL PRESS
LHAPER

I
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Hand tools are stored above workbench
on a Peg-Board toolrack. Screwdrivers
aremedhrmlmhw:dlnmekd?
Plans for bullding rack are on page 99.

began making plans for a shopiorafis swdio
wing.

The requirements for an efficient woodworking
shop were basic; adequate space around stationary
power tools and workbenches to allow clearance
for large workpieces. plenty of storage space for
tools and lumber, sufficient electrical power plus
good lighting and ventilation.

We used graph paper and cardboard templates
scaled to size to represent cuwrrently owned
machines and workbenches, and anticipated acoui-
sitions. Then, we arranged and rearranged the
templates until we came up with the ideal floor
plan for our requirements. However, this tentative
arrangement established the need for a gigantic
shop wing out of proportion with the rest of the
house, To compromise, we planned 1o mount some
power tools on casters and store them out of the
way when not in use. To minimize shop noise in
the house, we designed a buffer zone. Part of this
area was 10 be a storeroom, with the remainder
used for food preserving work. However, the buff-
er zone tumed out so well that we decided to use it
as the house foyer. We needed to put in a handi-
crafts studio, so a second floor was planned. This
also offered the opportunity to improve the exterior
lines of our house.

During the preliminary planning stages, we con-
sulted our local building deparment many times to
be certain that our plans conformed to the building
code. When our rough plans were finalized, archi-

D you know a shop that we should consider Far the Popular
Mechanics Creat Shop Secies? [ <o, tell us about the owner
and send snapshots plus 3 description of the shop o; Home
and Shop Ediror, Popular Mechanics, 224 West 57th 51,
New Yark, N.Y. 10019, [F we're impressed, (oo, we'll visit
the shap, photograph it and share it with PM readers.

The new foyer [left] now Includes the
front door and stairs leading to crafts
studio. The bright and alry studio [below]
provides about 375 sq. ft. of floor space.

POPULAR MECHANICS » MOVEMBER 981
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(PEMELAR RECRANCY
X reat |
tect Les Walker developed a design and made
architectural drawings for construction.

Our next move was to make a complete shop-
ping list so we could check prices and figure the
total cost. After finding that the project was within
our budget, we decided to enlist outside help with
the foundation. slab and framing. The total outlay
for the 1,200 sq. ft. shop wing was under
£18,000.

The spacious new shop inspired me to upgrade
my stationary power tools with the following: Rock-
well's 10-in. Unisaw and 6-in. deluxe long-hed
jointer; DeWalt's 10-in. No. 7749 radial-arm saw;
and the Sears Craftsman planer-molder, 15-in. drill
press, high-speed shaper., and sander-grinder,
Since the radial-arm saw requires ample work
clearance on both sides, it is located on a wall
which is shared only by movable 1ools. This allows
long workpieces to be handled without obstruc-
tion.

Two simple but sturdy work support/storage
tables were built to adjoin the saw (seo construc-
tion drawing on the next page). The plastic lami-
nate tops lie in the same plane as the saw’s table.
Backup extension fences attach to these tables.
Two sets of holes in the tabletops permit backshift-
ing the fences whenever the saw fence is reposi-
tioned for maximum width cutoffs.

One of our goals was to ensure adequate stor-
age. We designed open shelves below all of the
worktables to store shop accessories. On the wall
to the left of the overhead doors, above the radial-
arm saw, a narrow shelf and strips with angled
projecting dowels hold accessories and saw blades,
Farther along this wall are strips with projecting

(Plaase turn to page 1 15)

To gain support for long work, radial-arm
saw I3 nestled between bwo tables.
Both have drop-in fence extensions.

POPULAR MECHANICS - NOWVEMBER 1983



TABLE SAW BACKUP TABLE

My dle TITMDO M

FWOOD
(TOP IS 42 5 72" QA |

97 ITRETOHER (& RECKD |

RADIAL SAW EXTENSION TABLE
1% u 407 PLYWIDOO DUST COVER

- CUT OWIT TCx FIT
HZ"0IA. & £-T02" STEEL PiN - o
= SFACE TO FIT

{3 RECHD . ROUIND OFF
1308 » |-002 & 18 SPACER

18 )3 w8
FEMCE EMTEMSIIN

T om 10" TRIM OMN
& EDAGES OMLY

14" 0iA =
113" HOLE
I REQI|

Hdadl w39
P00

5. [hTE

MNOTES:

[-ALL FRAMIMNG 2o LUMBER

JAMERMBELE WITH t5d £O0MION
FAILE (B AY NEEDE D) AN
GLUE

J-TABLE HEIGHT 1§ 37-314"
T MR ICH BADHAL 320,
ALTER LEGS A5 NEEDHD

+MAKE TWAD TABLES | RIGHT
AMD | LEFT

::‘/\”E_F;; fAD

LT BAL 487 STHEFCHEH
2 REQID| iz RECO |

LT E"™ PLASTIC
LARIMA

B REN
HARLIVCEI0

2 ASSEMELE WATH

.;aﬁ: S MELDED]
A

AND BLLE

3 TABLE MEIGHT
15306, 18" LESS
THAN TAOLE SAW.
ALTER TO SLAT

TABLETOR TRIM 1747 RAD,

34w 3
RABBET

FILLER STRIP

COUMNTERBORE
Foxk M0 17 SCREW

PEGBOARD TOOL RACK

& TEMPERED
GEOARD

POPULAR MECHANICS « NOVEMBER 1983




Besides being protective
enclosures, vestibules
are handsome additions.

'L's commonly called a westibule or,
among builders, an air-lock entry. A
small entry room leading via a second
interior door to the main part of the
house has three distinet advantages: It
can offer agsthetic appeal. it maximizes
creature comforts and it reduces heat
loss.

A well-designed vestibule, added to
8 home's exterior, creates a focus of
interest and dramatically changes a
home's appearance. Both exterior vesti-
bules (those added ome the existing
home) and inmterior vestibules (created
within the existing home by partition-
ing off part of the foyer) add to family

iog

i!E!. }:,l i i i iyt
”' }hhhu!m[_

hmrhﬁﬁlyui

Shown above are the floor plan and Interlor view of a traditional house entry.
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IIITltlllrIll!liTJIJ We added an to this home much like the one In the
5 A e = | traditional house on the page, to show that entries can be adapt-
GARAGE IEI:IJI!III LELLT] ed to sult a home. The thon wias made by ing off the front of the
syl L foyer [see plan|. Narrower foyers that don't require a fixed window or other
panels would be simpler to bulld In most cases,

comnfort by blocking wind gusts from to the contemporary home shown

entaring the house. Properly designed
and properly used, both types of vesti-
bules serve as a buffer between the
weather and a house's living space to
reduce heat loss.

Such an entry is not fully effactive
unless the outside door is closed before
the inner one is opened. They're also
not affective unless the inner door is
closed each time a "person passes
through it. This may involve recondi-
tioning the family attitude about
doors.

The entry shown on the preceding
page was actually included in the archi-
tect’s original plan for a traditional
house with classic touches. It incorpo-
rates design features and materials to
be discussed that make it an effective
air-lock entry. We added a similar entry

PRE ceee Bt e DYAGOD
Busrahorn, anhiecheal desgn i Glandben
Techrocal a1 J. Dok Piecidens
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above (see floor plan) by partitioning
the front of the foyer. We added exteri-
or air-lock entries to two other popular
home styles on the following pages.
Our aim was to show that an entry
room could be added gracefully to
almost any style home.

Important design features

There are several design features
that will ensure an effective entry.
First, the position of the doors is impor-
tant. An exterior door which is
recessed—that is, set back from the
house’s front plane—gains protection
from airflows. Offset doors—one open-
ing from the right and the other from
the lefti—form a baffle o deflect air-
flow.

On the other hand, if the doors aren’t
offset, you can use the main entry as a
means of ventilation in summer, by
using a screen door and supplying an
outlet such as a back door for airflow. In

a small space, an exterior door that
opans outward is more convenient to
close before the intarior door is opened.
{But then you cannmot screem the
entry. )

Shading dewvices for solar control and
window insulation for entries with glaz-
ing are advantagecus. Overhangs block
summer radiation, yet let in the lower
angled radiation during winter. Exteri-
or awnings and shutters are even better
than overhangs at exciuding such radi-
ation. Yot in winter we want the sun's
warmth during the day. We can cover
the windows at night with insulated
shutters or insulated fabric to reduce
heat |oss. Shrubs and trees planted
near an eniry act as shading devices in
the summer and as windbreaks in
winter.

Effective entry materials

To be an efficient buffer zone, an air-
lock entry should be built of materials
that reduce heat flow. Since more

101
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energy is lost around a door than
through it, weatherstripping, threshold
design and a properly fitted and hung
door are important on the interior and
exterior doors. As with the rest of the
house, insulation in the entry walls and
ceiling helps reduce heat flow.

Double glazing on windows reduces
heat loss over a single-pane window by
over 40 percent. Windows should also
be completely caulked or weather-
stripped.

In general, light-colored materials
such as white walls, white marble and
palished aluminum reflect rather than
absorb radiation, and will help main-
tain lower temperatures within a struc-
ture. Materials such as red clay brick,
quarry tiles, gray paint and black pan-
als absorb radiation and can be advan-
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tageous in the winter. Not every house
can accommodate the recessed type of
entry shown on the previous pages.
Two commaon housa designs that might
well require a different approach are
shown on these pages: a two-story colo-
nial and a Cape Cod.

To give a basic idea of what is
involved in building one of these add-
on entries, we've supplied the drawing
on the facing page and comments about
good building practicea.

Adding an exterior eniry

If you decide to do the work yourself,
excavate to the depth for your area that
will put footing bottom below the frost
line. Then, build forms for the footings.
Pour the concrete to the top of forms
and scread it level. Cover overnight, if

CAPE COD

necessary, to prevent rain damage.
Wait three or four days before continu-
ing with the foundation block wall.

When constructing a foundation wall,
be sure to install anchor bolts shown in
the drawing. Your local building code
will specify the size required, as well as
spacing and placement. Wait two days,
remove the forms, then backfill both
sides of the walls with the dirt you
excavated. (Note: Footings must be
inspected before you backfill.) Use
gravel as fill material for the top 4 in.
within the foundation walls for proper
drainage under the slab. Cover the
gravel with 6-mil polyethylens (vapor
barrier), then pour the concrete, screed
it level and float it. Be sure to install
wire mesh during the pour to reinforce
the slab.

POPULAR MECHANICS = NOVEMBER 1983

Wall construction

Begin by framing the three exterior
walls. Build them on the ground; thay'll
be lifted upright later. Bore holes
through the bottom plates for the
anchor bolts, Next, position a straight
24 up flat against the house wall, so
its outside edge is placed where the
outside of the fluted 1 %8 trim board on
the entry sidewall will fall.

Plumb the stud, then draw a line
along its outside edge onto the house
siding. Cut along this mark using a cir-
cular saw with its blade set to a depth
that cuts the siding, but not through the
sheathing underneath. Do this on
both sides of the entry and .
remove the siding in between ;
Repeat this procedurs for
the rafters. Be sure to al-

¢
~. i

low for the sheathing and shingles.
Apply sill sealer to the wop of the
foundation walls and stand the two
sidewalls in place. Brace them plumb,
then secure them with washers and
nuts turned onto the anchor bolts. Next,
erect the front wall and nail all three
together after checking all walls for
plumb and comers for sguare. Hold
them that way with 2 4 diagonal brac-
es secured to well-anchored stakes.
Artach the sidewslls to the house
sheathing, using %-in-dia. toggle
spaced evenly over the height of the
studs. Make certain that all walls are
level, plumb and squsare before continu-
ing. Run a bead of silicone caulk
between the studs and the sheathing.
Install the rafters and ridge. then

trim the rafter tails as shown in
drawing. Install the plywood panel
the pediment above the new entry
door. Mext, sheath the exterior walls,
install both windows and the door and
complete the remaining trim details as
indicated. Keep in mind that the entry
door swings out, 50 it requires fixed-pin
butt hinges—not the removable pin
type—for security purposes. Sheath

ri""£~
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Great Woodworking

Jigs For Your Shop

No matter what level your woodworking skills, these easy-to-make
shop jigs can help you build more professional-looking projects.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO

Ev'erv experienced woodworker
has his favorite shop jigs and
PM’'s Master Craftsman is no ex-
ception. Here, in Part 1, we show
how to build jigs that range from
the simple to the elaborate. But,
they all have one common purpose:
ta help you create more expert
woodworking projects with greater
accuracy and safety.—The Editors

e

Table saw
tenoning jig

A tenoning jig provides a safe and
quick means of cutting intricate wood-
working joints. Unfortunately, tenoning
attachments cost as much as $185. But
here's the PM way to get a precision
tanoning jig at a fraction of the cost—
make it yourself, usng our plans.

Build tha jig of solid %-in. hardwood.
We used ash, but maple or oak would
work as well. The jig shown is designed
for a 10-in. Rockwell Unisaw, Minor
alterations may be necessary 10 accom-
modate other brands.

Start by cutting all the parts accord-
ing to the materials list. To form the
dovetail-shaped slide bar channel (D),
first adjust the saw blade for a 157, T
in.~-deep cut. Then, make two passes
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NOTE 1- 27/44" TAP DRILL. 1/27-13 THREADS

1-15016"
.

[SEE NOTE 1)

i,

-118" DEEP

over the blade to cut each angled side.
Next, make repeated cuts, each time
adjusting the blade progressively to-
wards 07 to remove the waste.

Dry-assemble the jig, with the work-
bearing wall (A) perpendicular to the
saw table and the carriage (H) at a right
angle to the saw blade, Test the jig's
operation before gluing and final as-
sembly.

Frotect the jig with several coats
of clear satin finish. Apply paste wax
to the sliding surfaces to reduce fric-
tion.

MATERIALS LIST—TENONING JIG

. Size and description (use)
1han ® 4% ¥ 1404" ash (work-bearing
wall)
1%a ¥ 3 ¥ 5%" ash [spacir block)
Thie = 4'"4s 2 T ash (slide bar sup-

£
-F

-

peort)

1 1hie ® 24 x 734" ash (xlide bar
channel)

1 1%e = 2% = 7% ash (suppon block)

1 1%s % 1% = 12" ash (slidae bar)

1 1Vie * 4l ™ 4%° ash (handhs)

1 1% » 48 = 747 aah (carriage)

1 1 =1 > 4% ash (cormer block)

1 %= %o 7% ash (rest)

2 V¥ 1% ® 7 ash (cloat)

1 4w B x 16 ash (guide)

1 % » B x 16" A phywood (pad)

4 Ta'-die X %" handwood doened

4  Mediw % 1% hardvwood] dowel

DEZErAw—=C0OWm O = >
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A dia. = 27 hardwood dowel (handie)

Yir1d = 2% thresded rod, 17-0.1
washer, |%-0.0, washer

B-32 ¥ 17 ri méchine scriiw, waslr,

[L*

nut
"A"dia. = 4 hardwood dowel (handie)
Y13 % 6% threaded rod

s x % -dia ach {collard

1413 hesmut

Co=ltn o O
-

W 1 T = W -dia ash (clamp pad)
X 1 W' x 2V camiage bolt, 17-0.D
washer, nut

b § 4 % brads

z 2 2% No. 10 fh sorew

AdA 2 1% Noo B fh screw

BB 1 No. 6 finishing nail (lecking pim)
H!u-:l Use nominal %" ash (aftual dimension:
1A

Radial saw
cutoff stop

Although it looks quite simple, the radi-

al saw cutoff stop is one of the most

utilized jigs in the shop. To use it, sim-

ply clamp the stop to the saw fence at 112 x 2" THGMT- 12 DA
PIN BLITT HI SCREW EYE

the desired distance from the blade.

Emublnd:ptm room for the out

lmy#mﬂnbhdnmhprm

dangerous kickback.

Place the hinged portion of the stop
down and burtt the workpiece against it.
Mow, lift the hinged block by the screw
eye and cut the wood.

RADIAL SAW CUTOFF STOP

2R
l."r-H-?'

34 x 1718 x
214" PINE

1114 FINISHING
MALL (7 RECID]

M % 1-78 x 3-147 PINE




3 Drill angle
guide

This jig allows a portable drill to bore
angled holes with the precision of a drill
press. A Portalign drll guide, available
at Sears stores, is installed on the drill
for mounting to the jig.

Begin by cutting the base (A) and
platform (C) as shown. Oak strips glued
to the end grain prevent warping. Now
join the platform to the base with a con-
tinuous hinge. Next, install the protrac-
tor used (o set the angle of the drill.
Locate the protractor’'s centerpoint—
where 0° and 90° lines Intersect—
directly over the center of the hinge pin.
Mark an arrow on the platform edge,
apposite the protractor's Q7 line, to indi-
cate the drill's angle.

Two 6-in. lid supports are used to
hold the drill at the desired angle. Dis-
card the friction fittings that come with
the supports and replace them with two
Ye-in. screw eyes. To set the jig. align
the armrow with the desired number of
degrees and tighten the screw eyes.
Finally, glue 220-grit sandpaper to the
jio’'s underside for a nonslip surface.

MATERIALS LIST—DRILL GUIDE
Sizn and doscnpiion ()
Yu o T x 12 pine (basel
T ® Y ¥ T oak (end srip)
34 % 5% A 8% pine (plaform)
b X b x 5" oak (end strip)
M ® W ok 2" pine (block]
Iy x Iy x S‘h'p‘l-mlhbuﬂ;l
T ~dia. plastic protracor
1% = 5% continuous hinge
5" friction lid supports
147 -dia, serew eye, washer
1947 Mo, B i screw

. %" brods
17 Mo 14 paniead sheed-metal

ST

3

Zrre—=Toamone>d
N%NNN --------f

Self-loc
4 tence stop’

This jig allows accurate execution of
stopped cuts on a table saw. To use the
jig, position it on the saw fence at the
desired distance from the blade. Then,
push down on the lever (B} to squeeze
the clamping blocks (A) together, lock-
ing the jig 1o the fence. To release, sim-
ply lift the lever. The dimensions given

an the Igutmednlredltmfrmrrnh
push the handie down o lock the |ig so that you can make exact, repetitive

106

accommodate a 1-in-thick fence. Alter
the lever and steel plate (D) dimensions
to sult other size fences,

MATERIALS LIST—
SELF-LOCKING STOP

. Sizs and descristion {use)
ow AW = 4" pine {clamping block)
1 = 1% = 5% pine (over)
Lie ® Y& = 1% oak [wedge)
Vi ® % ¥ 2% meel mending plata
Va“-dia. ®x 3" machine bolt, washer, nut
t4'-dia. % 3° rk bolt, washer, nu

wmdnw}-f
--mluu--m*

- hf-b.. e

SELF-LOCKING FENCE 3TOPF

EASO, = 1 B ]'-—'-TW

f— +
t i | -‘\I e

it - I_L

b, | 104
! HOLE

SECTION T/ p= ] 0
AN SHADED AREA TO 78"
LEVER DETAL

14 X 31T
NOTCH

DA
[TYRICAL HOLE
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Here's a time-saving accessory for usa
in the shop and at the jobsite. It provides
precise 80° crosscuts and left and right
miter cuts up to 45°, using a pontable
power saw. The jig shown is designed
for a 5'%-in. Skil trim saw and can han-
dle a board up to %e in. thick * 12 in,
wide. Alter dimensions to support other
saws and larger workpieces.

To set the guide rail for either 45" or
90" cuts, drop the positioning pin (F)
into the appropriate hole. For cutting
in-batween angles, sacure the guide
rail with a C-clamp.

g
F

OmmEDOOE
i B e

W OEErMa=
P e [ e

-

MATERIALS LIST—CROSSCUT PLATFORM

Sta and description {usa)

Y = 2 = 80" pine (fence)
T4 ¥ 2% % 24%" pine (cleat)
Y4 ® 2V ¥ 18" pine (cleat}
A4 w 2l T pine {cheat)
" X 1% ¥ 37 cak (spacer block)
Tal-dia. % 1% hardwood dowal

{piwir)

GUIDE RAIL

Yo = 7% = 34" pine (basa)
L4 ® A4 x 347 pine {saw support)
by o 244 o 34" pine (Saw suppor)
W = 1% % 347 ploe (guide)
e o 1 = 34" piae {fence)
1% = 1%e = T4 fir (ond block)
1 ® 3 = 3 pine (storsge block)

Ly"din. = 4" machine bolt, washer, nut

(storage bolt)

a"-dia. * 3 machine boli {positioning

pin)

Key No. Sme and description (usa)
Q 4 1% No 8 fh screw

R 6 2"common nail

5 114" finkshing nail

T 147 finighing mail

Here, a 45" miter is cut. Notice that
rall ks locked In place by the pasitioning pin.

guide

PORTABLE 3AW CROIICUT PLATFORM
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Many drill presses have fixed or nonad-
justable worktables, especially the
more affordable home workshop mod-
els. This makes boring angled holes a
difficult chore. The drill press angle
guide shown features an adjustable
table for quick, accurate angle settings.
The jig slips over the existing workta-
ble with no clamping or bolting. The
dimensions of the jig shown accommo-
date a 10 * 12-in. worktable,

Start by cutting all the pieces accord-
ing to the matarials list. Construct the
box so that its inside dimension equals
the width of the drill press worktable.
Alter the drawing’s dimensions if nec-
essary. Next, cut four long diagonal
slots into the table {A) to permit the use
of clamps. The rectangular eutout in the
table center holds a solid wood backup

{Ploase turn to page [ 12}
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Refinish Furniture
SoYou Can Be
Proud Of It

Removing an old finish can be drudgery,
but putting on a new one so that it
looks professional is sheer joy.

TEXT AND PHOTOGRAPHS BY WILLIAM BEYER

Handsome cak chair s the end result of careful stripping. repair work and refinishing.
108

r many people, acquiring furniture
is limited to a choice between new
production-made pieces and older,
high-priced antigues. But these needn’t
be the only options. Refinished furmni-
ture is a third cheoice: Itz growing pop-
ularity is based on being such a suitable
compromise between the other two,

Frequently, an older, well-designed
piece of fumiture can be obtained at
bargain rates simply because its appeal
has been obscured by a ruined finish.
When properly reworked, such a piece
can be made structurally sound again
and given a new finish that will be
durable for years to come. Following is
a step-by-step primer to get you going
ON YOUr OwWr.

It's not always necessary io strip
away the old finish from a fine piece of
furniture to give it a professional face
lift. Sometimes, an old finish has mere-
ly collected a film of wax and grime that
can be sasily removed.

To rejuvenate a shellac finish, for
instance, mix a 5050 solution of boiled
linseed gil and shellac in a plastic deter-
gent bottle and apply the mix to the
surface, using a 40 steel wool pad.
Work carefully with the grain, using
shor, light strokes. Repeat the process
with a clean 490 stesl wool pad to
remove streaks left behind. As the
piece dries, pericdically wipe the sur-
face with a clean cloth to remove any
oxcess linsead oil before it dries in
place. The cil has a tendency to leach,
or “'sweat” to the surface and can leave
behind a mottled pattern if it's not
removed.

To renew a varnish finish, mix two
parts turpentine with one part boiled
linsead oil. Work this lightly over the
surface with 4/0 steel wool, than wipe
off the excess using a clean, dry cloth.
Always wipe in the direction of the
grain. Allow the first application to dry
for a few hours, then repeat the proce-
dure. You may well have to go over the
piece several times before the old finish
is brought back to life completely.

Make minor repairs first

Many minor repairs can be accom-
plished without any need for stripping.
For instance, shallow surface scratches
can be touched up with a high-quality
paste furniture wax. When applying the

Al snpping and refirisfing products used for this
progedt, a3 well o5 Dhe elettid Dom-n rufe shosn on
page |10, ae maniufaciured By Mofuak Fir
Procucts Inc, Rowte 30 Nomh, Armstendam, MY 12010
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wax, rub first across the grain and then
with the grain. Allow the wax to stand
according to the manufacturer's direc-
tions, then rub it to the desired shine
with a clean, dry cloth.

If, howewver, a scratch has penetrated
through the finish and removed some
of the stain underneath, use a colored
wax touch-up stick to hide the scratch.
These sticks come in a wide range of
colors at paint and hardware stores.

Also available in differont colors are
similar products called shellac sticks.
These are used to fill larger cracks and
gouges that the wax can't hide. Thesa
sticks are melted on an olectric tool
called a burn-in knife, which functions
much like a soldering iron. It maintains
a temperature sufficient to melt, bt
not burn, the shellac. Once the shellac
starts flowing, use the knife o force it
into the cracks and then to smooth the
surface when the hole is filled. With
some practice, you ¢an even blend col-
ors when the shellac is in the molten
form to match the existing wood tones
more closely.

Some of the most frequent and unat-
tractive faults in old finishes are rings
left by wet glasses or cups. Sometimes,

Though refinishing can be a2 messy and time-
consuming task, the rewards will be clear
when you apply the last coat of wax.

the damage is so severe that the old fin-
ish will have to be stripped.

There are two methods to try before
you go that route. First is a lifting pro-
cedure. Place a blotter over the ring and
a warm clothing iron onto the blotter
for a fow seconds. De sure to set the
iron at low heat for materials such as
rayon or silk. If it doesn't lift the ring
after a few trials, move onto the second
method. Abrasives such as pumice or
very fine (4/0) steel wool and a lubri-
cant like linseed ol or lemon oil can
sometimes rub out the rings caused by

water staining. And a few drops of

housshold ammonia on a8 dampened
cloth can occasionally do the trick for
rings left by alcohol. If none of the
above methods works, you'll have to
strip the piece.

If you must refinish

Before starting a refinishing job, be
aware that you need the proper tools,
the right materals for stripping and
refinishing, and time. Allowing for dry-
ing time and the fact that you probably
won't be putting in eight-hour days on
the project, you can count on investing
three days for stripping and refinishing
even a small item, such as a nightstand
or a mirror frame. It will take up to five
days to refinish a large bockcase or a
medium-sized, unadomed chest, and a
wesak or 50 to redo something the size of
a dining table. Large projects like a roll-
top desk may require up to 10 days to
complete.

The touls required for refinishing are
simple ones. They include a low-priced
paintbrush for applying the finish
remover, disposable plastic or rubber
gloves, lots of clean rags, both coarse
(3} and fine {4/0) steal wool, a package
of assorted sandpaper from 120 grit to

If the old finish must be :tripped away, try

to remove’as many parts as possible before-
hand. Smailler sections are easler to strip.

POPULAR MECHANICS « NCVEMBER 1983

When the old finish begins to bubble and
dissolve—abowut 15 minutes—scrape |t

away with a dull-edged putty knife.

Aﬂﬁﬂnﬁh;ﬁmﬁ:ﬂdﬂnﬂm@
spoty. using 220-grit sbrasive paper. Sand
with grain to avold scratching.
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finish. The
fi stains and finlshes In one coat

220 grit and a good-guality, natural
brstle brush for applying the new fin-
ish.

It's more complicated to choose the
right materials for remnoving the old fin-
ish. First, you must determine exactly
what type of finish is presently on the
piece. Do this by testing—In an incon-
spicuous spot—several different sol-
vants. To begin with, denatured alcohol
will easily dissolve shellac. Just brush
some on, wait a few minutes, then rub
off with-a rag, If this doesn't remove the
finish, then try a commercial stripper.
These products will dissolve most other
finishes, such as oil, vamish, lacquer
and polyurethane varnish. However,
s0me newar two-part epoxy and poly-

e

To fill gouges and cracks. meit stick shellac
on the blade of an electric burm-in knife,
then flow molten shellac into the hole.

ester resin finishes will be largely
untouched by commercial strippers. In-
stead, these must be removed with
applications of heat. For the beginnar,
this is a job better left 1o a pro.

There are basically two types of com-
mercial finish removers that are readily
available to the consumer: those con-
taining flammable solvents and those
containing nonflammable solvents,
Most of the flammable variety contain
the same solvents. However, they may
differ in additives, like waxes, that form
a surface barrier to keep the wolatle
solvents from evaporating rapidly.
These additves do nothing themselves
to soften the old finish, Obviously, flam-
mable removers should be used only in
well-ventilated areas away from any
open lames, including furnacs and hot-
water tank pilot lights. If you must
work in an enclosad area, be sure to use
an exhaust fan equipped with an axplo-
sion-proof motor. Outdoors is the best
place to work, especially in the shade
where the sunlight will not cause too
rapid evaporation of the stripper sol-
vents. Always wear long-sleeved cloth-
ing, gloves, goggles and a respirator,

Nonflammahble removers differ from
the flammable types in their solvents
and because they are generally less
costly. A key ingredient in most non-
flammable removers is methylene chlo-
ride, which has an extremely high

Allow onestep finishes like Danish oll to
penetrate for about one hour. Then wipe
away excess with a clean, dry cloth.

evaporation rate. If you have a choice of
ramovers, always go with the one that
has the higher percentage of methylene
chloride listed on the container labal.

Stripping procedure

The stripping process is necessarily a
messy business, so be sure to cover
your work area with a drop cloth or
plenty of newspapers. If the pisce you
plan to strip is small and light anough,
lift it onto a bench or table for working
ease. Then, before applying any strip-
per, remove all knobs, hardware, es-
cutcheons, mirrors and other pars. The
more flat surfaces you have, the easier
the stripping will be.

Next, read the instructions carefully

FPOPULAR MECHANICS « NOWVEMBER 1583



for the remover you have chosen. They
will tell you how long to leave the
remover on the plece before wiping it
off. As A rule of thumb, five or six
minutes will be sufficient if you're
removing one layer of old finish. But if
you're removing several layers, you
may need to leave the stripper un-
touched for 15 minutes or more.

Brush on a thick coat of remover all in
the same direction. Do not brush back
and forth over the surface because this
action breaks down the surface barrier
formed by these products and allows
the solvents to evaporate faster. If the
remover dries in place, do not try to
scrape it off. Instead, apply more
remover 10 soften the prior coat.

As the remover works, the old finish
will wrinkle and bubble. At this point,
start to scrape away the residue, using
a dull~edged purty knife. Do not use a
new knife unless you've filed the edge
and corners over. Sharp edges can
gouge the wood. Have lots of old news-
paper on hand to wipe the residue off
the blade as you work

After most of the material has been
removed by scraping, switch to No. 3
steel wool to remove the finish from
tight corners, carvings and rounded
surfaces, such as the seat area, legs and
stretchers on the chair shown in the
photographs. Don't use a whola pad of
steel wool &t once. It's more economical
to unroll a pad and tear off small piecas.
Az pach one becomes saturated, dis-
card it.

If your piece has tiny grooves, carv-
ings, or other decorative elemaents that
stesl wool can't handle, a length of
small-diameter wood dowel, with its
end cut at a 45" angle, makes an affec-
tive '‘close guarters” scraper. These
dowels won't damage the surface and
their ends can be cut easily to any
shape needed. It's a good jdea to have
sovoral on hand so you can switch
quickly between them, depending on
what you are scraping. After you have
removed all the old finish, wipe down
the entire plece with lacquer thinner.

Even though some strippers are
water-soluble, it's a bad idea to rinse a
stripped pilece of fine furniture with
water. Water can stain some woods
(particularly white oak), it can raise
havoc with old glue joints, and it can
raise wood veneers off the body of the
piece. It can also substantially raise the
grain of unprotected wood, thus requir-
img a great deal of sanding before the

POPULAR MECHANICS « NOVEMBER 1963

When a ted oli stain, brush
it on stra can, aliow it to stand for
about 10 minutes. then wipe off excess.

Allow stalned wood to dry for
hours,

new finish is applied. [t's better to stick
with the lacquer thinner, but keep in
mind that it's not necessary 1o saturate
the piece. Wet one side of a folded
cloth, wipe the piece, flop the cloth and
wipe again. Repeat the same method
until all the residue is removed.

Making repairs

Once the old finish has been
removed, it's time to make any neces-
sary repairs to the piece. Begin by
checking all joints closely to make sure
thay are tight. When you find a loose
joint, separate it completely and scrape
away the old glue and dirt from both
mating surfaces. Then sand both sur-
faces smooth, using 220-grit sandpa-

per. If a joint is loose but will not come
apart easily, use a rubber-faced mallet
to knock it apart. Next, apply a water-
proof resin glua to both surfaces, then
clamp firmly together and let dry over-
night. Be sure tw wipe any glue
squeeze-out off the joint with a damp
cloth.

Dents may become more apparent
after the old finish is off. and these can
be repaired in two ways: raising them
or filling them. Raising a dent is rela-
tively simple. Just wet a corner of a
folded paper towel and lay it directly
ovar the dent, then bring the tip of a hot
soldaring iron down Hghtly against the
paper. The heat from the iron will
changa the water in the towel to steam
wiiich, inwurn, will penstrate the wood
calls, causing them to swell out to their
original shape. Let the piece dry over-
nbght, then sand tre area witli 220-yrit
sandpaper.

Cracks and gouges should be filled at
this point, as well, using the shellac
sticks mentioned earlier. However. aon
bare wood first apply some petroleum
jelly to the surface around the area to
be filled. This will keep the hot shellac
from adhering to these areas and
restrict it only to the spot that neads
filling. Once the shellac has cooled, rub
it with 40 steel wool to stnooth the area
with the surrounding surface.

If you find loose venesr, you must
first clean out the old glue and dirt
before you attempt regluing. Use a
knife with a thin, pointed blade and
carefully work back and forth between
the venser and the glue surface. Once
the surfaces are clean, work in fresh
waterproof resin glue, using the same
knife. Be sure to get the glue as far back
under the veneer as possible. Then
clamp a wood block over the area and
let the plece dry for at least 24 hours.

If the piece has a large area to be
repaired, such as a deep cigaret burn, a
patch is required. Finding just the right
wood for the patch is important, Ideal-
ly. it should be taken from some incon-
spicuous place on the piece itself such
as the underside of a chair seat or a
tabletop.

Make a pattern of paper or cardboard
that duplicates the area of the bum,
then transfer this shape to the patch
material. You should match the grain
direction of the patch to that of the area
to be repaired. Next, using a sharp chis-
el. cut a shallow notch or “grave” to

(Flease tum to page [16)
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{Continued from page 107)

block for through drilling. Nail two
cleats (H) to the table underside to sup-
port the blocks. As the block wears
away, replace it.

Install the table to the box with a con-
tinuous hinge. Note that the hinge at-
taches to the side (C), not onto the box
top (E). Attach the adjustable support
(F) that holds the table at the desired
angle.

Mext, fasten the protractor to the
table edge as shown. Predrill the pro-
tractor and oak mounting strip (J)
bafore nailing to help prevent splitting.
Be sure that the protractor's 07 line is
paraliel to the tahle and the 80° line is
cantared on the hinge pin. Paint a white

field behind the protractor for better
visibility. [nk an arrow opposite the 0°
mark as an angle indicator. To set the
jig, lift the table by the adjustabla sup-
port to the desired angle and tighten
the wingnut.

MATERIALS LIST—ANGLE GUIDE

Na. Sizw amd description {use)

1 e ® 12 = 207 ash plywood (table)
1 Yo % 4% K 11%" pine (front)

4 Ly ® 4 X 10%" pine (side}

1 e ® 3% % 10" pine (back)
1

1

2

2

1

1

1

T X 11% ¥ 12" pine (top)
T x 3 X 18 pine (adjustahle

sappar)
’A-K "-‘h 4" pine {guide)
M = Y% = 4" pine (cleat]
ﬁ'dll m:pntnm
Ta % % x 37 sak (mounting strip)
’-"- ® 2" carriage balt, 14"

wazh washer, wingnu

F I.‘In.l.ihlnml.t

54" brads

] 1ha 5 1]'45'-D¢n'1ti:r!unu.l.llingn

ZFZIE mMu=TO Hnunu}s

Saw blade
height gauge

This easy-to-make gauge gives a pre-
cisa height measurement reading of the
table saw blade. Begin by cutting the
parts as shown. Then, bore a %-in.-dia,
hole in the top block (C). Cut a Y&-in.-
wida glot in the upright (B} before nail-
ing it to the base {A). Attach the top to
the upright with the hole set back Y4 in.
beyond the edge.

Naxt, sand a flat surface on the post
{D), as shown. Before assembly, bore a
Yirin.-dia. hole in the post's flat surface
% in. up from the bottom edge. Slide
the post through the top with the flat
surface against the upright. Install a
commaon nall, cut down to 1% in. long,
through the upright slot and into the
hole in the post. The nail keeps the post
in line during use.

The saw blade height is measured by

a Plexiglas indicator {E) positioned in
frant of a rule (F). Heat-form the indica-
tor, using a blow dryer or a flameless
heat gun. Then, scribe the back with a
sharp awl to form the crossline. Fill the
crossline with ink to make it more wisi-
ble. To use, first place the post over the
saw blade, Then, ad/ust the blade until
the scribed line indicates the height.

MATERIALS LIST—
BLADE HEIGHT GAUGE

S and descripion (usa)

% 2% X § pine (base)

14w 2 ® & pine (upright)

Ty = 3 % 3" pw (tap)

Padia, ¥ 7 hardwood dowal {poet)
".l’l w 1% ® 4" Plaxiglas (indicatar)

Hzmdnunwhg
P T HFHH’

CUT 1N&"-0EEF NOMCH I -
FOR INCRCATOR

By T
yﬂiﬁﬁd’rd .
/8 x 430977 SLOT

2
>
:

=

G B

115" RALD
[TYPIC &4)

-.“'-. _.--""J_F
o

8 Sander Jig

The belt sander is an indispensable toaol
for sanding large projects, but it isn't
very well suited for precision sanding
of smaller workpieces. This jig holds
the sander securely in a cradle (F) for

two-handed control
pieces.

The cradle shown is designed for a
Rockwell 3 * 21-in. sander (Model
337). Here's how to cut cradles for oth-
er sanders: First, trace the sander’'s
back end profile onto a cardboard tem-

(Plaase tum to page 114)

of small work-
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Now you can have Lifetime Security
in a CASH business
where you can easily make

Your FREE Lifetime Security Fact Kit tells you how
10 make $12.00 to $18.00 an hour in your own Foley
Full Service Saw and Tool Sharpening Business, Your
FREE Fact Kit explains how you can:

- Be your own BOSS!
== WOrk full time or part time, right al home.
— {0 work you enjoy and take pride in.

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

And it 18 so easy to learn. Foley gives you all the
facts and instructions. No previous experience or spe-
cial training is necessary. All you need is the desire and
ambition to be your own boss. Foley tells you every-
thing 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.

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, vacations, fishing trips
. CASH for the things you've always wanted!

And you'll be able to set your own hours and not
have to worry about layoffs and strikes. There are no
franchise fees. Best of all-—age or physical condition
is no barrier—any age person can succeed.

$12 to $18

AN HOUR!

Find out how by calling. ..
1 (800) 845-3000

{ln Eral [ (800) 662-8666)

... now for your FREE
Lifetime Security Fact Kit

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

. the first year I grossed $21,000.00."
Or James B. Jones, of Albuquerque, NM who reported:

“This past summer my sales and service amounted
to almaost $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 SALESMAN 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
anytime day or night. WE PAY FOR THE CALL!
Utah residents, please call | (800) 662-8666.

The Foley Compan
20050 Fﬂd ﬂullr y
Kansas City, Hlmurl 64111

¥ES, | want to know more! Please rush my FREE Lifetima
Security Fact Kit. No obligation and no salesman will call,

O

5 2
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9 GREAT JIGS

{Continved from page 112)

plate and transfer its profile to the
workpiece. Cut out the cradle with jig-
saw or sabre saw. To use the jig, place
the sander on the cradle, with the dow-
&l {J) passing under the pressure pads
{H) and through the sander handle.
Tighten the two thumbscrews to forve
the dowel against the handle and hold
the sander upright.

h“:ﬂn‘ﬂﬁlﬂﬂw}s

HNNNMNHF“HE

MATERIALS LIST—SANDER JIG

Sime and (usal

g w T4 w 12" pine (hottom)
Y % B% ¥ 127 pine (back)

Y ¥ 7 x 12" pine (front)

Y x B X 147 mne (op)

Ly 2 % 47 pine (claat)

Yy ¥ T X T pme (cradla)

Y ® 1% % B pine [cheat)

e X Mg X 4 cak (pressure pad)
L o 1% ¥ 2° pioe [eradle clat)
35"dia ¥ 12" hardwood dowel

CHWIONOEE .
B0 B s B DY

La'dia, * 17 hardwood dowel
Y4-20 % 1'%" thumbscrew
20 Ty

1% Mo, & rh screw

Flat washer

6" lid support

34" worew myi

Flat washar

1'% ¥ 127 continuous hinge
2" hot-dippesd galvanized common nail
247 Anishing nail

-

”‘E)‘)‘

DETAIL 1=

PRESSURE PAD ASSEMBLY

EACHSQ =17 11"

.'_I'
N AR
SE58 DA S —— T
ot |
F
R A R
CRADLE—PATTERN
worktable for tanding miters uﬁ bevels.
T‘bl' Saw MATERIALS LIST—TABLE SAW HOLD-DOWN
Key No. Size and description {use) J 1 %am 1 o 5% sesl (pressurs
m_m A 1 g x 3l x 5 oak (support biock) shoal
B 1 "y & 3% X 8 oak {mounting biock) E 1 Media ¥ 14" lagsoow, lockwasher
[ 1 134y o lh‘alﬁ'mﬁ:hﬂﬂ L 4 14" No. 8 fh screw
i D 1 e "Wig W B pak [cheat) M 1 dia = 37 camisge bolt, 147 Flm
When you're executing cuts that re E 2 % T 2% ek (gulde) WAEHEE. T
fquire you to apply downward pressure Foool " x 2l x 8% ook (eetension N1 20 x 17 thumbsorew
. o 1 %20 sieal threaded insert
over or near the saw blade. use this ¢ ;w4 x 144 x 29" pak fand bisck) P 2 2" No 10 fh scrow
hold-down jig instead of your fingers. H 1 1"dia # 4% hardwood dowsl Mote: Use nominal %" cak {ectual dimensions:
I 1 lae X U3 X 4% mesd strip 1507

It's especially helpful when cutting
dadoes, rabbets, grooves and narrow
wood strips.

Attach the jig by screwing through
the fence and into the mounting block
(B). Be cerain to countersink the
screwheads so that they don't pro-
trude,

The jig shown here can accommo-
date stock up o 2%e-in. thick and has a
horizomtal reach of 3% in. from the
fence, Alter the dimensions for greater
capacities.

mldtnfrm-rnlledmlldlml,
pressure for a uniform
cut. Fingers are safe distance from blade.

|

=

. Ll

e

SECTIONAL VIEW —
DBASE ASSEMBLY

=== SAND. EDGE
FLAT

EACH S0, =17 a

&

I 3

LR S =

R
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The Amazing
FUELTRON

Gasoline
Vaporizer

Gives your car more power,
better acceleration, easier starts

WHAT FUELTRON DOES

Fueliron has only one purpose—Io vaporize
gasoline in the intake manifold of a car en-
ging, Every one of its benefits results from its
superb ability to do l!uslthal. Here's a fastway
lo visualize how Fualtron works: Imaging
i;;4:;«.1?«& sitting in front of & roaring fire with &
istful of wood chips in one hand and 3 hand-
ful of sawdust in the other. Throw the sawdust
inta tha fire, and it will flare up and burn while
it's still in the air... almost instanianeously.
Throw the wood chips inlo the fire, and firs!
their edges will begin 1o glow. After a while
the chips will ignite, and eventually burn
away. Droplets of gasoline from your car-
buretor behave like the wood chips, Pulled
into the cumbustion chamber, their outside
surfaces will start to burn rght away. Many
will burn completely, but some will be swept,
unburned, oul of the cylinder with the ex-
haust stroke, or will trickle down the cylinder
walls, washing away vilal engine lubncants.

Madal 7000 (2 or 4 Barrel) Fusitron Kit consists
of Dual Channs! Ampiifer. twa crystal transducers.

Wapor from Fueltron behaves exactly like the
sawdust, igniting completely and uumuiel?
with high energy belore it can be exhausted.
Fueltron is the most effective gasoline vapor-
i2er we've ever seen. s vibrating crystal rips
aparl the molecules in a drop of gascline,
furning it inlo an easy-to-ignile vapor in mil-
lionths of a second! The photo, above,
shows gasoline being vapo by a Fuel-
tron crystal,

WHAT FUELTRON ISN'T

Fueltron is nol one of those miraculous, gas-
saving horsepower boosters you're always
reading aboul. It won't eliminate the need for
tuneups (though you'll probably need fewer),
i's not a substitute for properly firing spark
lugs, and it won't breathe life inlo a neg-
ted angine.

Fueliron's vibrating crystal oscilistes 1.3 mitlion times &

second lo Instantaneously vaporize

into  high

densily, cold vapor. Read abourl its benelils below,

¥OU NEED FUELTRON...

... I you're sensitive 1o the way your car's en-
gine operates .. . you krow it should be cap-
able ol taster throttle response, smoother
idle and quieter running. ..if the waste of
gasoline caused by hard starts, stalls and en-
ging flooding concems you ... H you want to
use lower octane fual with reduced engine
knock. Nothing eise you can do will increase
your car's performance more, or is as eco-
nomical and easy to install as Fueliron.

HOW YOUR ENGINE WASTES FUEL

Every fuelintake systemon every carbureled
or throttie-body injected engine performs the
same lasks. The carburelor alomizes gaso-
line inlo droplets which are carmied into the
manifold by the inrushing stream of air. The
manifold’s jobis o vaporze as many droplets
as possible on hot manifold surfaces, mix
them unilormly with air and carry an equal
charge 1o each of the cylinders. When every-
thing is warmed up, the system works pretty
well. But cold-engine slaris waste fuel, be-
cause the cold manifold can't vaporize the
droplets of gasoline before they're swept into
the cylindars, so they don’t all burn. Low
spead operation can be a problem, bacausa
air isn’l flowing rapidly enough through the
manifold to mix the fus! droplets avenly, re-
sulling in an uneven mbcure and ra run-
ning. Acceleration cavses two problems:
Firgl, the stream of gasoline Irom the ac-
celerator pump can't be vaporized quick!
encugh by the manifold, so it tends to 1l g
the nearesl cylinders. , 88 accelera-
tion continues, parially atomized fusl from
the carburetor goes t h the manifold so
fast it can't mix evenly with air, so cylinders
nearest the carburator g2t 8 loo-rich mixture,
while those farthest away are starved for gas,
and can auffer from lean-midure knook.

HOW FUELTRON CUTS FUEL WASTE

Because Fusltron vaporizes gasoline instan-
lansously, it fools the engine into thinking it's
hot even when it's cold, thus giving fast
starts. Because vaporized gasaling mixes
more quickly and uniformly with air you get
many benefits; Your engine runs smoother
because the fuel mixlureis evenly distribuled
among the cylinders, gving quietar opera-
tion, better driveability and increased low end
torque. (In certified tests Fueltron increased
engine résponse by 34%, with no increasein

fuel consumption)." The uniform fuel/air mix-
ture virtually eliminates lean-Cylinder knock,
hesitation, stalls and flooding. Fueltron
makes gasoline burm more completely, pro-
viding a in energy while reducing waste
and poliution. Speaking of poliution, this is a
good time 1o maentlion that Fueltron meets the
requiraments for sale in Californla.™

THE DETAILS

A complete Fueliron system consists of an
ampiifier which provides an ulirasonic signal,
and either one or two vibrating crystals called
“transducers”. Two and four-barrel car-
buretors require two transducers (photo al
left); single barrel carburetors require only
one. In the unlikely event that Fueltron fails,
tailure will not attect normal engine performs-
ance, Installation is simphe; if you know how
to remove your carburetor, the reslt is sasy.
Simply insert transducers into the manifold,
where lhey're held securely by retaining
spring supports. Mount amplifier anywhare
under the hood and make the simple electri-
cal connections. Mo modificiations 1o car-
buretor or manifold required. Complete in-
structions and warranty corme with kil.

1} Cortfind by Coordinabed Rassarch Council Drivealaty
wsl; Conduciad by the Eftyl Corporation Laboraiory,
Deatront, Michigan
12} Siate of Caldormia Ay Resources Board
ubve Order Mo, D-132

Fueltronics Corporation

9101 Greenwood Ave., Niles, IL 60648

Order today al these special introduc-
s and start getting faster
fory pric gelting

n, easler starting and bat-

ter all-around engine performance!
£ 180X Fusiiriris, Canys

Plaane smad me 8 Fusimn Kt il
||mm¢m¢mm -ﬁ.?ﬁmm I

| Mol 7900 (1 Barrel) $559.98 - 75 shigpang/
| imins resitants add 6% 5.7
I AT
| stroee |
| ctpsimze

Paymant s by. 1 Chack | Mioney Crder
| Pmentetr e Hemacas 8 B
I Eand ho Eip.

I Order Toll Fres Deplt A-100
| 1800323-8556(Inlinois 1800942-6345) |
Llﬁmwmww-mwm} J




REFINISH FURNITURE
(Continued from page 111}

remove the damage and cut a corme-
sponding plece of wood from the patch
material. It's a good idea to cut tha
patch slightly oversize and then trim it
to size for the best fit. Keep in mind that
the more time you spend on cutting the
grave and patch, the less conspicuous
the repair will be, When the mating is
satisfactory. use waterproof resin glue
to fix the patch in place, then clamp it
for 24 hours. If tiny crevices are still
apparent around the patch when the
clamp is removed, fill these with stick

shallac matched to the proper color.

Sometimes water rings have pene-
tratexd so deeply into the wood that the
stripper will not remove them. Short of
sanding the whole area down balow the
point of the stain. wood bleach is the
only solution. Carefully follow the
instructions and wear rubber gloves, a
thick apron, eye protection and a respi-
rator while working. The chemicals that
wood bleach contains can be harmful to
your skin.

In addition to removing the old fin-
ish, stripping agents will also lift away
the filler material uwsed 1o fill open-
grained woods such as cak. mahogany

FOXFITS UNDER
THE VISOR AND

INTOYOURBUDGET

The Fox XK Radar Detector

is a sly buy.

For working people who expect
products to work hard, too. For thinking
people who wouldn't think of buying
something unless it's well worth the

money. For caring people who carefully
compare brand against brand.

Have we got a great value
for you! The FOX XK
operates on all bands, offers
3 to 5 times the range of
traffic radar, has filtering
circuitry to eliminate

falsing and works around

bends and hills as easily as

on stralghtaways.
It's always been our aim to
make radar detectors truly
affordable. Now aren't
you glad we did?

Only the friendly FOx offers
a limited LIFETIME warranty.
Also avallable in

remote version.

Call 1-800-543-7892 toll free.

PEHST QIO NOLAYA 'NOILYHO4HOD) HYAYHWOS)

v
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and walnut. Before refinishing these
woods, you will have to replace the
paste wood filler to achieve a smooth,
flat surface for the new finish.

Paste wood fillers vary in drying time
and consistency. so read the manufac-
turer's instructions before applying. In
general, the filler should be reduced to
the consistency of heavy cream by add-
ing benzine or pure gum turpentine.

Apply the fller with a brush, first
stroked in the direction of the grain and
then across the grain. Allow the filler to
set until it loses jits shine, {about 20 to
30 minutes). Then wipe it off with a
coarsg cloth such as burlap. Wark
against the grain at first, but make sure
all final wipes are with the grain. Allow
the filler to dry overnight, then sand the
surfaca with 220-grit paper.

How to apply stain

There are at least six basic kinds of
wood stain available these days: pene-
trating resin, water-basad aniline, plg-
mented ofl (wiping), nongrain raising,
padding, and warnish and lacquer
stains. All have advantages and disad-
vantages, but for the beginning refin-
isher the pigmented oil stains are prob-
ably the best bet. They are widely avail-
able and their coloration is easier to
control than with the other types.

To use this stain, begin by wiping the
entire piece with a clean cloth damp-
ened with turpentine. Next. wipe the
whole surface with a tack cloth, then
wipe linssed oil on any end grain areas
to slow down the stain absorption. (The
end grain always absorbs more stain
than the surface grain.)

Apply the stain, using rags or a
brush, and allow the stain to set for 5 to
10 minutes, depending upon how dark
you want the piece 1o be. When it's at
the desired color, wipe off the excess
with a clean, lint-free cloth. Always
wipe with the grain and allow each coat
of stain to dry for at least 24 hours.
Remember that it's better Lo stain too
light and then add a second coat, than
to go too dark with the first one. How-
evar, if yvour first coat is too dark, it can
be lightened by rubbing the plece with
a cloth soaked in turpentime. Finally,
seal the stain with a coat of 2-1b. cut
water white shellac thinned 50 percent
with denatured alcohol. Let the piece
dry ovemight

There are as many different kinds of

. finishes as there are stains, and proba-
bly as many application techniques as
there are serious refinishers.

The different types include oil, shel-
lac, vamish, polyurethane, lacquer and
French polishing. But because the oil,
lacgquer and French polishing meth-
ods—to be done correctly—require a
lot of work and experience, the begin-
ning refinisher should avoid them.

The first step in applying shellac,
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varnish or polyurethane is to buy a
good brush. Pick a natural bristle type.
At home, knock the brush against the
palm of your hand several times to
shake out any loosa bristles or bristle
clippings. Then dip the brush in brush
cleaner, let it dry out and knock it on
your palm again to loosen the bristles.
This preparation will remove any impu-
rities in the bristles.

Shellac is an attractive finish, It's also
easy 1o master, inexpensive and fast
drying. But it does have one big draw-
back: It does not resist water, alcohol or
chemicals on its surface. All of these
either discolor or soften the finish. For
this reason, tabletops and ocountertops
require a different finish.

Shellac comes two ways, either
water white or orange. For most jobs
it's better to stick with the white shellac
because it dries almost clear. But if you
are finishing darker woods, such as
walnut, mahogany, or even red oak, the
orange type imparts a slight amber cast
to the wood that is often appealing.

Shellac also comes in different
“cuts,” usually 3-, 4-, or 5-1b. cut. This
designation simply refers to the amount
of shellac in pounds that has been dis-
solved in one gallon of denatured alco-
hal. Therefore a 3-1b. cut would mean
that 3 pounds of shellac are dissolved
per gallon of alcohol. For beginners, the
J-lb. cut is best because it's the thin-
nest, and thus the easiest to work.
Using shellac

Apply shellac in long, even brush
strokes. Overlap the succeeding strokes
slightly to minimize brush marks, Shel-
lac must ba applied quickly and always
in the direction of the wood grain,
When you are donme with an area, for
instance the top of a dresser, and you
spot a flaw in the finish, do not brush
over it. Wait until the shellac dries, then
sand away the flaw, using 220-grit,
open-coat sandpaper.

The first coat should dry in about 30
minutes. After it's sanded and wiped
with a tack cloth, apply the second coat
in the same mannet as the first. Once
it's dry, sand again. Repeat the sams
method up to five coats if you desire,
then let tha pisce dry thoroughly for
two days and apply a paste furniture
Wax.

Varnish is generally a batter choice
than shellac for the beginner because it
has a slower drying time and is thers-
fore easier to work. And, it resists
water, alcohol and chemicals. However,
its working ease is also the source of its
greatest drawback. Because it takes 50
long to dry, a lot of dust tends to settle
on the finish, which has 1o be sanded
off between coats for a smooth finish.
Therefore, it is mandatory that you
work in the most dust-free environmant
possible. Also keep a ready supply of
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tack cloths to remove any loose dust
just prior to finishing,

Stant by thinning the varnish 50/50
with turpentine for the first coat. Brush
the vamish onto the surface with the
grain, then brush again at right angles
against the grain. Finally, go back over
the piece in the grain direction with the
brush tipped at a 30° angle to remove
all brush strokes and even out the sur-
face. This is called tipping off.

Sand lightly with 220-grit sandpaper
between cogts and put the last two
coats on full strength from the can. Let
the final coat cure for several weeks,
rub the surface with 4/0 stee] woaol and

then apply paste wea, if desired.
Polyurethane finishes are applied in
the same Manner as conventional var-
nishes. They have the advamtages of
better durability and shorter drying
time so that settling dust is not as much
of a problem. Depending on the prod-
uct you buy, application methods and
drying times can vary, 50 be sure to
read the manufacturer's instructions
carefully. Many purists consider a poly-
urethane varnish finish to lack some of
tha depth and luster of a natural resin
vamish, so0 compare the two finishes
side-by-side before choosing the one
you want to apply. e

THE BIGGEST ADVANTAGE OF A
NEW POULAN CHAIN SAW MAY BE
THE GUY WHO SELLS 1T TO YOU.

AFTER ALL, HE SHOWED YOU THE BEST VALUE
ON THE MARKET, DIDN'T HE?

When you buy < Poulan

chadin saw, you get d

combpination of quality |
and price that addsup to™ @
old-fashioned value. All the
features and performance N
. yOu want at a price you'll love, "W
. Buf you dlso get a Poulan G
dealer A mdan who
knows chain saws. Who
can help you select the |

BEAIRD POULAN/WEED EATER 8060 FLOURNOY LIBCAS BOAD
EMPEEVEPORT LOUSLANA, ik

£EE THE YELLOW PAGES UNDER “SAWS FOR YOUR NEAREST DEALER

right one for the job.

be ready to help if you

have a pr'obiem. ln fact, he knows so much
about chain saws that, chances are, he
can even tell you how 1o pronounce our
name ('Po-len). See a Foulan dedler today:

THE NAME MEANS

1?

MO MATTER HOW YOU SAY [T
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Eipper Aircraft Quicksilver
is the one that started it
ail. . .it's the original. . .3 legend,
Orver the last eleven years the
Quicksilver has become the maost

widely imitated aircraft design In
the ultralight industry. Why?
Because it is the bestl

the engineering excel-

lence of the Quicksilver MX
represents the result
of constamt =~ 4
research and
development
of the
Ouicksiver
those past &=
The stable flight manuverabamy of
the MX, its precision engineered
aircraft aluminum airframe, and
three-axis flight controls make it
the finest, most docile, entry level
uitralight made in the world.

on't settle for an unproven,

poorly made imitation.
Buy the best.
Buy the original
and be a part
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of the Legend. . . Quicksilver MX,

Ctantau your nearest Eipper
Adrcraft dealer for complete
details* or send 54 for a complete
brochure package.

= lpper

aircraft inc.

oS Langint lelavng i Daner of LS tralighe Adcrs

1080-M Linda Vista Dr. San Mareos, CA 92069
(619) 744-1514 Teied: 4990565

"N F.AA ot Bcense requined. Special deaker
Mght Eraining required, Oalcksiver M avallatie 21

# kE of Dealer aisembsied.
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ADD-OMN DREAM SHOP
{Cormtinued from page 53)

nails which hold bar clamps. An
exhaust fan is also inthis wall. The fan
is not an explosion-proof model. It is
usad only to exhaust nonvolatile odors
that frequently occur in a shop.

On the back wall, a recess on the left
contains a six-tier shelf for canned
items. The sander and planer are
wheeled into this spot when not in use.
A deep space below the entire back
wall, directly under the elevatad floor of
the adjoining storeroom and antry area,
provides storage for lumber and ply-
wood. Casters mourted on a sheet of
old plywood permit the load to be
moved out for selecing and stacking
stock. Boards are also stacked directly
on the floor in other spaces. The plastic
vapor barrier under the slab keeps the
floor dry.

A 7-ft. workbench is centrally located
against the back wall. Above it is a Peg-
Board rack for hanging hand tools (see
construction drawing). The bottom
frame member of this Peg-Board has a
series of holes for holding screwdrivers
and other small tools.

In the right recess of the back wall is
a smaller workbench with a metalwork-
ing vise. Shelves above the bench hold
cans of nails and other fasteners. The
lathe is set up in the back right corner
with a Peg-Board rack above it to hold
chisels and accessories.

The scroll and band saws and the
shaper, located against the wall 1o the
right of the overhead doors, can be
usad in place. When necessary, either
saw can be rolled outto an open area. A
Peg-Board rack between the windows
of this wall stores power-tool accesso-
ries and other tools. A mechanic’'s tool
cabinet stands in one comer. The space
between the two overhead doors is an
ideal spot for the drill press. A shelf
behind it holds bits and accessories.

The table saw positioned on wheels
is usually located in the center of the
room. A large, sturdy worktable made
of 2¥4 stock and topped with Y-in
MDO plywood stands Y& in. lower than
the table saw (see plan for building the
table on page 99). [t is stationed direct-
Iy behind the saw to suppart long work
as it exits from the saw. Otherwise, it
functions as a layout and assembly
tahle. A large shelf below tha tabla
stores numerous portable power tools.
Working at the cabinetmaker's work-
bench, located in front of one of the
raised overhead doors, is the next best
thing to working outdoars.

Powering the shop

All work areas have ample and con-
venient electrical power. Fourteen du-
plex outlets fused at 20 amps. are situ-
ated about the shop. Six other single

dropcord outlets hang from the ceil-
ing—four are 110 v. and two are 220 v,
The latter supply power to the table
saw and thickness planer. With the
exception of the 220-v. line, there are
four outlets per circuit. All the outlets
are protected by ground fault circuit
breakers.

Lighting is anothar area where we
didn’t skimp. The shop is evenly illumi-
nated throughout by 14 double-8-ft.
and two double-4-fi. fluorescent fix-
tures. These are divided among three
circuits. Each fixture has individual tog-
gla switches that conserve energy
whan maximum lighting isn't needad.

Real wood paneling

We splurged on the wall paneling
and decided to use real wood in the
shop and next door in the foyer. The
crafts studio on the second floor has
walls surfaced with vinyl-clad gypsum
wallboard.

The crafts studio gets planty of natu-
ral light from a round-top and a stan-
dard window plus two skylights. Two
fluorescent light fixtures and a three-
light ceiling fan provide artificial light
and a gentle breeze.

The workstations in the crafts studio
include a cabineted workshop (see
Build FM's In-The-Wall Warkshop,
page 126, Apr. '83). There's also a
large, plastic laminate-topped workta-
ble. A built-in cabinet and shelf unit is
tentatively planned over the entire wall
opposite the round-top window wall.
Two closets provide plenty of storage.

The planning and work involved in
creating the shop wing for our house
wias tremendous, However, the results
have been rewarding beyond all expec-
tations. ol

SHOPPING LIST

Ceiling tiles; Armstrong World Industries, Boo 3001,
Lancaster, Pa. 17604, Chatharm, 12 = 12 in

Shop equiprmmnt: DoWak div. of Hiack & Decksr (LIS)
Inc., 715 Fountaim Ave, Lancaster, Pa. 17601, 10-
in. radial-arm saw; Roclowell Intemational. Power
Tool Div.. 400 North Lexington Awe.. Pittsburgh,
Pa, 15208, 10-in. Unisaw, 6-in. debuxe Ilnnu-h-ud

T8 mmnmmum 3th‘.

Exhaua fan: NuTone Div., S-wleLMlﬁmmdhd
Bank Roads. Cincinnati. Ohio 45227,

W&Mﬁq: Armstrong World [ndustries. Box
3001, Lancamor, Pa. 1 7804, Fremier Sundis) Solar
ian. Baytown.

Floor pads in shop: Kendall Plastcs Inc., Kendalvills,
Ind. 46755

Vinyl gutter: Gandwa Inc., 7{34 Eam Coun St

Davison, Mich. 48423

Exterior paint: FPG Industries Ine . GO0 Third Ave.,
Mew York, N.Y, 10016,

Wall paneting: Georgia Facific Corp.. 133 Paachtres

. ma- SDSDG shop, Bridgeparn-Lantern

HV.F. 2214 = 22Y%-in, self wventilating.
Windows: Marvin Windows, Warroad. Minn, 56763,
round-top and E-Z til
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RIDE TO FREEDOM
{Comtinued from page 81)

landed on the flat roof of the facing
building. Again there were moments of
fright and waiting. They had brought
only four arrows with them.

Bethke took aim once more. This
time he scored, but not right on target.
Although the third armow went over the
roof of the West Berlin house and inmto
the courtyard behind it, their accom-
plice could not find where it had land-
ed. He spent an entire hour searching,
while Becker and Bethke “'sweated
blood.” The arrow was found shortly
before 4:30 a.m., stuck in a tall bush.

Now the East Germans tied a thick
high-seas fishing line, strong enough to
hold 198 pounds, to the first line and
played it out to Bethke's relative. To the
end of this they attached one end of the
steal rope. When most of the cable had
been snaked over, they fastenad their
end around the brick chimney shaft. In
the West Berlin courtyard, meanwhile,
their accomplice secured his end of the
cable to his BMW 525 and drove out.

“We thought the chimney would be
cut right through when the cable tight-
ened,” said Becker. "Mortar and pieces
of brick flew all around us. And the
noise seemed deafening.” But no one
heard anything, not even an elderly
woman living in a fifth-floor apartment
right under the artic.

Soaring free

Bethke tied a rope around his waist,
hooked it onto the handhold of his
roller, climbed through the window to
the sloping roof, hooked the roller over
the cable, bolted it and soared off.

Thair target on the other side was a
small, balcony-like clothes-drying area,
just under the flat roof of the Bouche-
strasse building. Bethke got within two
yards of it when his roller stopped. The
decline batween the two buildings was
less than they had thought. Swinging
his legs up over the steal rope, Bathke
just crawled and shinnied the rest of
the way. Then he beckoned 10 Becker
and hung his own weight on the cable.

Becker slipped the belt over one
wrist, and the loop onto the handheld
bolt of his roller, clambered on the roof,
hooked the roller and Jooked down once
more. Moments later, he was free.

For a second or so the two looked at
each other, then whooped up a storm of
joy. The din woke up West Berliners
and thea old lady on the fifth floor of the
other building. but not the guard.

"Poople say we took a lot of risks,”
Becker reminisced as he showed PM
the site from the safety of the West.
“Ewverything was carefully planned. I
call them calculated risks, not a gam-
ble. But face it. Life in freedom is
impossible without risk.” 2 |
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gnlyZ‘it Burpee’s

up,tlelrste:firﬂybﬁdTomatoes!
You'll get our FREE
rden catalog, too!

garden

We're convinced these
super-size tomatoes
out-taste all the other
“beefsteaks!"" Write
for special trial
packet now,

We' Ilﬂaim sqn&

you Burpees

184 apage ¢
Garden Catalog,

Send 25¢ to;

®
W Atlee Burpee Co.
3804 Burpee Buildng
Warminster, PA 18974
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L Note; Your seed packet and (ree catalog will be madled mn Jamiary, 1984, E
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If your racker is tenons, doubles
or singles, and you want 3 perfect
match every time. you can leam from
the professionals. They know a classic
way to join rwo pieces of wood together i
with a tenon that fits into a mortise.

Fine Woodworking magazine speaks
this langusge to mare than 200000
readers, people seriously interested in
making beautiful things out of wood,
Whether you are an aspiring novice or an
accomplished expert, you'll find @t an
especially informative magazine, with de-
tailed articles abowt technigues and toaols,
materials and design [ts written by master
craftsmen who share their many years of
woodworking experience. And #% printed
on heavy paper o withstand years of ref-
erence. All back fssues are in print and
indexed periodically

To start your subscription, at $16.00 per
year, just fill out the coupon. Or call us toll-
free, 1-800-243-7252 to charge your order
to your credit card (Connecticut residents.
call 1-426-8171). If you're not pleased, we'll
be happy to refund.

Please start my subscription to
Fine Woodworking.

O My check for $16.00 is enclosed,
O VISA O Asmer. Exp. O MaserCard

Name

Address

a1 Taie /)

Card N

Exp. Date

The Taunion Press
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NTS HOME TRAINING...

AN EXCITING WORLD.OF
HIGH TECHNOLOGY

NTS invites you to explore
new worlds of advanced
technology with WTRONC
home study programs in several
important fields. Courses include
state-of-the-art equipment to make
your training relevant and practical.

America's Industrial giants are turning more and more
frequently to home study as an effective way to
upgrade employee skills. You can benefit from the
experience NTS has gained in its V8 years as a
leader in technical training. Courses include a

wide variety of electronic gear, test equip-

ment, or tools, much of it for you to build or
assemble as you learn. And, depending

on the program you select, you can earn

up to 30 CEU credits for successful

completion, Send for the full-color

T:(E;ENF(;EE?;? catalog in the figld of your choice
COURSE for complete details.

features the advanced
b YZ-Chassis® NTS/Heath TV
“Smart Set” with computer space
command remols control and space
phone. This remarkable set has excep-
tional computer-controlled picture qua-

ROBOTICS Robots are playing lity, quanz-controlled tuning and 178

an increasingly important role In channel capacity. Plus remote antenna Simulated TV Reception
industry, and NTS training in Robot- swilch accessory for

ics includes the NTS/Hero 1 in two reception of VCR,
programs, one basic and one ad- VDR, Broadcast,

vanced, This is truly High Technology Cable, Video ga-

in one of its most exciting applications. mes, and Per-

You'll cover principles of industrial elec- sonal Compu-

tronics, microprocessor troubleshooting, ter Input {no

fundamentals of mechanics, and roboi- cable chan-

ics applications in manufacturing pro- ge). State-of-

cesses. You'll learn analog and digital the-art, and

skills, radio control, fluidic, pneumatic and then somel

servo-mechanisms, computer interfacing,
and robotic programming. NTS/Hero 1 moves,
lalks, picks up objects. He's programmable,
with memaory. The most exciting home sludy
pragram ever offered.




MICROCOMPUTERS The NTS/Heath HNB9A computer
is included in three programs. The experience you gain
in assembling these Kits is invaluable in the development
of computer trouble-shooting skills. With home-computer
sales expected to reach close to six million units in
1983, and perhaps ten million in 1984 the field for ser-
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aﬁ::ﬁ;. ff"f'i repairs, tool Course covers repair
and servicing of washers, dryers,

ranges, and small appliances. Equip-
ment includes the amazing NTS
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NEW OUTBOARDS
{Continued from page 86)

news item for ‘84, there are other inter-
esting developments.

Yamaha's new V6 outboard, a 220-
hp powerplant that's designed to move
your eyeballs back in their sockets on
command, has a computerized ignition
systam. It automatically advances and
retards the ignition timing so that the
engine derives maximum power from
the fuel it is using without detonating.
This doesn't mean that you can burn
kerosene. But it does let you run the
engine with fuel that might be of less
than the optimum octane without the
problems of detonation.

Yamaha uses a similar antidetona-
tion system on its 650-cc turbocharged
motorcycie.

The loop-charged Yamaha V6 has six
crankshaft journals, one for each con-
necting rod. This lets a cylinder fire

every 60" of crankshaft rotation, result-
ing in a very smooth-running engins.
Another interesting feature onthe VB is
a sacrificial anode in the cylinder
block's cooling system. The idea here is
that corrosion will focus on the sacrifi-
cial anode {which can be discarded and
replaced), rather than throughout the
cooling system.

Yamaha has several new engines this
year, including a series of in-line, three-
cylinder models: a 40, 50, 70, and 90—
all with oil injection. Chrysler's 55 has
been upgraded to a 60. A performance
mator, it features exhaust tuning, mod-
ular slectronic CD ignition, and a com-
puter-designed lower unit for improved
speed and performance.

New from Mercury

Marcury offers oil injection on its 150
and 200 V6s. For 1934 its T0-hp has
becoms a 60, the 80 a 75, and the 40 a
35. There are new power-irim systems

on the 70, 80, and 150. The 18 and 25
have been reworked. And there's a
completely new 2.2 outboard.

There's no question that 1984 is a
buyer's year. Regardless of the type of
boating you're interested in, there is a
tremendous variety of outboards to
choose from. Evinrude alone has 70
models.

Evinrude’s performance prop

Evinrude also has an interesting new
performance prop to add to its accesso-
ry line. Called the Raker, because of its
high-rake, custom-engineered design,
this highly polished propeller is avail-
able in sizes to fit the entire range of V4
and V8 motors in the Evinrude and
Johnson lineups.

Ready for a new outboard? Take your
time ing from the many brands
and models available. Compare fea-
tures, prices and warranties—you'll
find the parfect one for your boat. M

How Havoline Supreme’s 9 additives
help you geﬂhemosiouiolmuur.

Proven protection up front. Budu:lllylmmmcl mileage.

Havoline Supreme with
Texaco-developed additives
including a built-in friction
fighter, protects engines
against wear, rust, and bearing
corrosion—and helps prevent
acid, sludge, and varnish
depaosits.

What's more, Havoline's
multigrade rating offers
wide-temperature range
convenience for year-round
protection.

Havoline’s protection
is proven.

The final test of a motor oil

comes under actual driving
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conditions,
Havoline Supreme
has proven it .
delivers the kind of
protection needed
in tough, high-
speed state trooper
cars and severe
stop- and-go
driving in New York City taxis.
Havoline helps save
gasoline.

Fuel economy tests proved it
Compared to a conventional
motor o0il, Havoline Supreme,
with its special friction-fighting
additive, helps save gasoline.

. Havoline is
diesel tested.
1f you own a
diesel, we have
good news,
Havoline 10%-30
has the API-SF/CC
rating required by
most engines like
yours. And it’s been
proven in punishing diesel-
powered taxis.

Engine pm{ecuﬂn and
improved mileage.
They come tageth:e:
Thanks to Havoline
'iuprr:nm
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TOMORROW'S FIGHTERS

{Continuad from page 77)

could react fast enough 10 keep it on an
even keel. The principles of destabi-
lized flight hawe been known for
decades, but could not be applied until
the advent of quick-thinking computers
and digital fly-by-wire control systems
that actuate a plane's control surfaces
electronically.

In the AFTLF-16, one of the first
deliberately destabilized testbeds, a
computerized control system constantly
compares what the plane is doing with
what it ought to be doing and makes
instantaneous corrections, independent
of the pilot's control inputs. The pilot
tells the computer what he wants the
plane to do and the computer sees that
the plane does it without going out of
control in the process,

Strange new controls

Another new technology that's part
of the high-agility fAghter of tomorrow
is so-called decoupled fMight control—
the use of control surfaces indepen-
dently of each other or in other-than-
normal ways, instead of coordinating
all controls together as in a convention-
al aircraft. Tuming the AFTLF-16's
canards to the left, for instance, moves
the nose to the left independently of the
tail. If you also want to move the tail to
the left, you apply right rudder—the
opposite of what you would normally
do in a left turn. This moves the tail to
the left independently of the nose.
Together, these two separate motions
cause the entire plane to move side-
ways to the left—a maneuver not pos-
sible with coupled controls.

In a similar manner, other decoupled
control applications will enable a future
fighter to turm without banking, point
its nose to the side while traveling
straight ahead, or move up and down
while remaining level. Such decoupled
movements are called direct ift in the
vertical plane and direct sideforce in
the lateral plane. By snowplowing the
canards—tuming them so they both
point inward—a pilot can also induce
sudden drag for rapid deceleration.
This is known as drag modulation—a
fancy name for speed brakes.

In the AFTIF-16, only conventional
aileron and elevator functions are han-
dled by the usual control stick. Uncon-
ventional maneuvers are accomplished
by a special twist-grip control on the
throttle that operates the wing flaps
and tailplanes, and by foot padals that
actuate not only the rudder, but also, at
certain times, the canards and flape-
rons. It is this decoupling, or separat-
ing, of control functions that gives the
plane its uncanny maneuverability.

Canards, though not new in concapt,
have only recently been thought of as

POPULAR MECHANICS = NOWVEMBER 1783

active control surfaces. They first ap-
peared on the Swedish Viggen fighter
more than a decade ago, but were fixed
foreplanes designed primarily to im-
prove lift and stahility. In later models.,
flaps were added to the trailing edges,
but were still used only in special situ-
ations, such as during takeoffs and
landings.

In the latest Swedish fighter, the
JAS-39, a successor to the Viggen now
undergoing tests, the canards are fully
movahle control surfaces that pivot up
and down like the diving planes on a
submarine. Unlike the near-vertical fins
under the nose of the AFTLIF-16, the

canards on the JAS-39 are horizontal
mini wings that look like small ears
growing out behind the cockpit. While
both types of canards provide similar
functions, most advanced fighter de-
signs now on the drawing board use
horizontal foreplanes like the JAS-39's
in combination with & deep, delt-
shaped wing that aliminates a conven-
tional tail.

The canards are tilted up or down to
raise or lower the nose and are used
either separately for pitch pointing or in
conjunction with wing flaps to move the
entire craft up or down in level flight.

{Plaase turn to page ] 26)

The reasons are simple:
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TOMORROW'S FIGHTERS
{Cantinued from page ! 25)

delta configuration rumored to be one
of "the hottest new fAghters of the
present decade. Both it and the JAS-39
are expected to be operational by the
late "BOs and thus will probably be the
first production fighters with all-mov-
ing canards to see actual military ser-
vice. The AFTLF-16 is a research air-
craft not expected 1w go into production
in its present form.

Fighters of the future

In the meantime, other, longer-range
projects for the "80s and beyond are
taking shape both hers and abroad. A
European consortium consisting of

To move the nose sideways. the
canamnds are operdled differentially—
one tilted up, the other down. A down-
tilted canard on the right forces the
nosa to the left and vice versa. This,
working with the rudder, moves the
entire plane sideways. As in the AFTU/
F-16, the canards can also bo snow-
plowsd—bath tilted down wogether—
to provide abrupt deceleration.

A design similar to the JAS-30 is the
much-heralded but still highly hush-
hush Israeli Lavi, an advanced canard-

|26

British Asrospace, Italy's Aeritalia and
West Germany's Messerschmit-Bol-
kow-Blohm (MBR) has already built a
full-scale mock-up of a sleek, twin-
tailed, canard configuration dubbed the
ACA (for Agile Combat Aircraft),

The French firm of Dassault-Breguet,
maker of the vaunted Mirage fighter,
has a similar mock-up it calls the ACK
(for Aircraft Combat Experimental).
MBB and Domier, another German
firm, are also working independently
on their own canard-confiqured con-
cepts. The objective: an all-Eurofighter
designed specifically for the defense
neads of Western Europe and the Mid-
dle East.

New fighter for the U.S.

Here at home, the U.5. Air Force will
soon start evaluating competitive pro-
posals for a next-generation fighter
known generally as the ATF (for
Advanced Tactical Fighter]. When cho-
sen, it will ulimately replace the cur-
rent McDonnell Douglas F-15 Eagle
and General Dynamics F-16 Fighting
Falcon sometime in the mid to late *80s.
The contenders, in addition 1o MecDon-
nell Douglas and General Dynamics
themselves, will include such other
prestigious names as Grumman, Boe-
ing, Northrop, Lockheed, Fairchild and
Rockwell, most of whose entries are
still under wraps.

One project not being kept secret is
Grumman's X-20A, a daringly different
concept that incorporates not only
canards, but wings that sweep dramat-
ically forward instead of back Like
destabilized flight, the advantages of
the forward-swaept wing (FSW) have
long been known, but until recently no
one could make a wing strong enough
to point into the airstream at supersonic
speeds without tearing off. Now high-
strength alloys and graphite compos-
ites make the FSW idea feasible.

In conventional aft-swept wings, air-
flow migrates out toward the tips,
imposing an outboard load that results
in loss of lift and premature stall. In
Grumman's F5W design, airflow moves
inward toward the fuselage, leaving the
wingtips clear. The benefits are in-
creased lift, reduced drag. less danger
of stalling at low speeds and high
angles of attack, and greatly improved
combat maneuvarability.

Tt X-29A protolyps is nedring comr-
pletion and is expected to begin flight
testing early nest year. If it proves suc-
cessful, it may start a stampedsa toward
other FSW applications,

Improving the present breed

In the interim, still other programs
are under way to improve existing
fighters to fill the gap until the compe-
tition for tomorrow’s ATF is resolved.

{Plaase tuwm o page 128)

POPULAR MECHANICS + NOVEMBER |983



True . \
= bt &
Flavors 7/

You can't pick a more natural tasting, better tasting fruit flavored brandy than Mr. Boston.
You'll also love the many other flavors, such as apricot, coffee, peach, ginger and wild cherry.

And look for Mr. Boston’s two new cookbooks, the Cordial Cooking Guide and the Spirited
Dessert Guide. They're available at bookstores, or through Warner Books; 75 Rockefeller Plaza,
Special Sales, Dept. B., New York, New York 10019,

Mr. Boston Flavored Brandies.

W, BIETOM FLavDRED BRAANDIER. 70 PRDOF. WA BOST0N DRiTiLUl A% DR, DWEKSEDRD, KT, ALBANY, Q4. © )




TOMORROW'S FIGHTERS

McDonnell Douglas is rumored to have
2 canard version of the F-15 in the
works, and General Dynamics may be
encouraged to revive its FSW/F-16
project—which was started earlier,
then shelved—if Grumman's X-Z0A
sparks new Air Force interest.

Another variation on the ubiquitous
F-16 is the F-16XL, 3 new delta-wing
configuration designed te have signifi-
cantly greater speed, range and pay-
load than the standard F-16. Two
updated versions of the F-15 are also
undergoing tests. One, the F-15E, is
aimed at increasing the F-15's capabil-
ities as a ground-attack fighter as wall
as an air-to-air interceptor. [ts highly
sophisticatad avionics will, among oth-
er things, eventually enable a pilot to
fly trestop-level missions at night or in
heavy weather without having to see or
know the terrain—a sensitive radar
altimeter hooked to the autopilot will fly
the plana for him, automatically follow-
ing the earth’'s contours and avoiding
obstacles.

The second new F-15 variant is
known as the IFFC/Firefly III F-15B.
The IFFC stands for Integrated Flight
and Fire Control, a computerized guid-
ance system that combines the aiming

of weapons with the actual flying of the
aireraft in one automated package.
Once an enemy radar lock-on is made,
the plane will virtually fly itself to the
target. automatically firing its weapons
at the correct instant 1o assure a kill.
The system will evenrually be incorpo-
rated into the AFTLF-16 and possibly
the Navy's F-14 Tomeat.

Flexible plastic wing

Another intriguing development is
the Mission-Adaptive Wing (MAW)
currently being grafted onto a General
Dynamics F-111. The Wing, made of
flexible plastic composites. automati-
cally varies its shape (camber) to suit
different flight needs—straight for low
drag at high speeds and curved for high
lift at low speeds. In eddition, the lead-
ing and trailing edges flex to simulate
the functions of slats, flaps and spoil-
s, aven twisting in opposite directions
to create aileron affect for roll control.

The MAW-equipped F-111 is sched-
uled to fly next summer. Among its
objectives: reduced drag, increased lift,
a tighter tuming radiuvs and more agile
maneuvering control, including all the
new decoupled modes of flight.

As tomorrow’s fighters unveil them-
selves, two widely held assumptions of
the past are likely to be shattered. One
is that, as closing rates move up into the

Mach 2 range—twice the speed of
sound—~fghters simply won't be nim-
ble enough to engage in old-fashioned
styles of dogfighting. The other is that
no one type of combat aircraft can hope
to satisfy such widely divergent mis-
gion requirements as high-altitude in-
terception, long-range bombing strikes
and low-level ground attack,

Today, such highly maneuverable,
multitalented aircraft as the AFTIF-16
are proving both assumptions to be
untrue. A single, versatile, multiroll
fighter, able to do it all, is now conceiy-
able. Eliminating the nead for many
specialized types, it could save wvast
amounts in production, deployment,
maintenance and crew-training costs.
And 21st-century dogfights, though
fought over a wider sky, could be just
as wild as ever.

How good will the fighter of tomor-
row be? There's a rula in the industry
that if a new design can't be a quantum
Jump better than anything else in exis-
tence, there's no point in building it
The reason: It can cost as much as $2
billion to develop a brand-new fighter
prototype from scratch—even before
it's tested and ready for production. For
that kind of money, it had better be
good. Today, a lot of companies are bet-
ting a lot of bucks that it will be awe-
S0me. ™
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DRIVING NISSAN'S NEW 300ZX

(Continued from page 85]

Z-car 1

amily resembilance Is strongest from
behind. The T-roof b standard on the 300,

drive automatic buxzed the track at 125
mph.

The turbocharger lags a tad off the
line, but comes into focus around 2,000
rpm. That's when you begin to hear its
razor-edged whine and feel the seat-
back sweep you firmly ahead. Accord-
ing to factory figures, the 1984 turbo
five-speed does 0-to-60 mph in 7.1 sec-
onds flat. Compare that with 9.1 sec-
onds for the normally aspirated manual
Z. Estimated fuel economy ranges from
a low of 20V27 mpyg city'highway for the
turbo automatic to a high of 22733 for
the nonturbo manual.

Something old, everything new

The 300ZX is totally new from the
gkin inward. As you can see, there's a
strong genetic link to the 280ZX. Sus-
pension parts look as if they've been
carried over, but there's no inter-
changeability.

The 1984 model, as imtroduced in
Japan, comes in two body styles—2-
seater and 2+ 2—and two equipment
levels: SF and GS. Trouble is, Nissan
product planners don't intend to import
the SF, at least not right away. Yet, in
my opinion, the SF's cleaner styling,
lighter weight and lower price make it a
much more desirable sports car than
the GT-ized GS5.

If an 5F version is sold hers, it will
come minus power steering, minus
body side moldings, minus the soft air
dam, and without a lot of the jarz that
makes up the GS package.

The SF, though, does have smaller
rotors on its four-wheel disc brakes.
And yet brake performance is one of
the strong points of both versions. 1
pulled several 300ZXs down from well
over 120 mph a number of times and
never experianced the slightest fade.
By way of contrast, the 2B0ZX {provid-
ed by Nissan at Tochigi for comparison)
stopped fine from over 100 mph but
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Even 2+2 hatchback can hold lots of lug-
gage, which can be kept hidden from view.

then, at the track turn-off, took a great
deal more pedal effort than any J00ZX
for a normal second stop.

As for handling, new Z-cars with
manual transmissions proved much
more controllable than those with auto-
matics, and the two-seaters seemed a
little twitchier than the 2+2s. All
tended toward mild understeer, mov-
ing into oversteer during hard cormer-
ing while accelerating. Both conditions,
though, proved easy o control with the
accolerator pedal in five-speed cars,
less so in the automatics due to less
rear-axle braking Turms lock-to-lock
with the power-assisted rack-and-
pinicn setup are 2.8.

The comparison 280ZXs used a very
similar suspension system-—MacPher-
son struts, coil springs plus semitrailing
arms in the rear and stabilizer bars at
both ends—but didn't handle nearly 5o
wall as the 300ZXs. Not that the 280s
didn't cormer wall, but their structure

(Flevse tum to page 130
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DRIVING NISSAN'S 300X
{Continued from page [28)

felt noticeably less rigid than the 300s,
and shock control was also softer. This
showed up not just on hard tums, but
when driving both cars over Tochigi's
rough Belgian-block roads. The 300ZXs
were also guieter and smoeother riding
on bumpy surfaces.

The new 300ZX wrbo comes with
three-way adjustable shock absorbers.
You can set these shocks on SOFT, NOR-
MAL, or FIRM with a switch on the cen-
ter consocle. An elecric motor inside
each shock cylinder brings different-
sized orifices into alignment. Prankly,
though, try as 1 might, [ couldn't tell
any difference for any of these set-
tings—either in cornering or over the
Belgian blocks.

Nissan engineers told me that the
300ZX can pull a maximum lateral
acceleration figure of 0.789 g. That's not
bad, but it also isn't great. Current 2-28
Camarcs, for example, corner consis-
tently at 0.83 g. | have to give Nissan
engineers top marks for the Z-car's
manual transmission shiftor and for
stearing feal. The five-speed practically
shifts itself, and them's just the right
amount of steering feedback at both
high and low speeds.

The four-speed, overdrive autamatic
transmission incorporates an electronic
sensor and microcomputer that chooses
one of two shift modes: power or econ-
omy. [f the microprocessor senses that
the driver neads power for accelerating
or hill climbing, it delays upshifts and
even downshifts sometimes to a lower
gear. For gentle acceleration, it selects
the highest optimal mtio.

The 300ZX automatic also shifis
down when you hit the brakes hard. It

Unique &0° owverhead-cam Vo irve
mmwmzmwmtm

does this for two reasons: 1, to add the
decelerative force of engine braking;
and 2, to have a lower gear ratio ready
for quicker response after braking,

The GS-version 300ZX comes with
such standard amenities as air condi-
tioning, T-roof, a really fantastic eight-
position adjustable sport seat, premium
40-want sound system, power disc
brakes/steering/windows'hatch,  dual
alectric outside mirrors, complete ana-
leg (normal dials] instrumentation,
voice-synthesized waming monitor,
presettable cruise control, four-position
tilt wheel, four-lug 15-inch alloy wheels
with premium tires and an antitheft
system. Those, though, are just the bar-
est highlights.

Nissan really offars only three basic

1984 NISSAN 300ZX—SPECIFICATIONS

Dimensalons 2-smpter 242

Whealbase 91.3 in 38.2 in

Orvarall l@ngth 170.7 i 1785 in

Crverall width 665 In B66.5 in

Owverall haight 510in 516 in.

Traad, fronbrear EL. 7555 in 557565 in

Waeight 2.888 Ibs. 28974 Ibs

‘Waight digtribution 5140 S0/50

Fued capagity 19.0 gal 19.0 gal

Engine, type Ohc VB, mon block, 4 maing, waler cooled, electronic
fuel mjection

Bore & siroke 3.43x3.27 in, (87 =83 mm)

Displacemend 180.6 cu. in {2 960 cc)

Max. hp & rpm 160 @ 5,200 {urbo = 200 & 5200}

173 @ 4,000 (turbo = 227 3 3600)
6.8 p.g.L (350 mm Hg)

8.0:1 fturbg = 7.8:1)
Drive train, type S-speed slandard; aulomanc optonal
Gear ratios Monturbo Turbo Automatic
18t 3.321 3.950 2458
2nd 1802 2056 1.458
3rd 1.308 1.376 1.000
ath 1 300 1000 0686
Sth 0760 0.7 -
Final drive A E45:1 (furbd = A.700:1),
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options for the 300ZX: the overdrive
automatic transmission, the turbo-
charger package and a combined leath-
er upholstery plus digital instrument
group.

When you order the turbo, you also
get Goodyear Eagle GT P215/60R15
tires on wider five-bolt alloy wheels,
headlamp washers, front spoiler exten-
sion, rear spoiler, turbo door and seat
graphics, rocker panel and wheel lip
extansions, turbo boost gauge, oil temp
gauge, fuel antiknock control, plus the
three-way adjustable shocks. And if
you order the turbo with the automatic
trans, it comes with a manual overdrive
lockout switch.

The leather and digital package
includes full LCD instrumentation,
compass, acceleration'braking gauge,
leather upholstery and trim, electric
eight-way seat, leather-wrapped steer-

Interiors are phsh. In recent Z-car tradi-
tion. Leather wversion shown Is sportiest.

ing wheel, driver's wvanity mirror,
bronze-tinted glass, body accent strip-
ing, interior woodgrain trim, trip com-
puter, drive reminder that gives miles
to empty plus average and instant fuel
economy (also available on the turbo),
and an 80-watt, eight-speaker, elec-
tronically tuned AMFMMEX with dual
antenna systems. And those, again,
aren't full lists!

I'm not a great fan of digital instru-
ments, but the 300ZX's are the best
I've seen to date. They're clear, legible
and not terribly distracting. 1 do like the
analog compass, but [ have mixed feal-
ings about the accelerationbraking
gauge. This registers up to .50 g either
way, but the 300ZX can pull around
.60 g during a panic stop, 50 that par
of it tends to become academic.

The eight-way seats—with or with-
out power—are really terrific. They're
comfortable for everyday driving, and
they hold you firmly in place during
high-g cornering.

To me, the ideal 3002X would be an
5F two-seater with the turbo package,
five-spead, slightly larger stabilizer
bars for more roll stiffness and the
sport seats. That's getting back to the
basic Z-cars that made the line so pop-
ular from the beginning. Whether such
a car will become available here,
though, remains a question mark. ™
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Our catalog doesn’t just
sell you things. It teaches
')?Oll ﬂling& The Garrett Wade

Catalog is a now, 212-page colloction of woosd

working hand tools, machinery, finishing supplies

and accessories that are simply the finess
available. Anywhere

Anidd Beaides offering (ueality tooks from drownd

thie world, we alsa give vou a Tot of guality advice,

3 woodworking technigues. On picking the
proper ool for a particular job On inishing
sharpening clamping and more.

The catalog is illed with superh photographs,
hornest speciicarions and reliable descriptions 1t's
neatly divided into seventeen sections, inciuding

a section on our Swiss INIECTA INCA power tools

snnd Throughow the vear, our catalog owners will

reveive several handy supplemen s = frae of dharge,
lust send in the coupon below with $200, and

wi'll send out your copy of the 1982 Garrett Wade

Catalog It jusi may prove to be the

st usciul ol you own

Garretl Wade Co., Dept. 187
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e York MY 00
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PM OWNERS RE

PORT:

BY MICHAEL LAMM west coast enmos

CHEVROLET CORVETTE

“Absolutely thrilling to drive.”
—TENMNESSEE ATTORNEY

“Beautiful in its styling, but
poor workmanship.”
—FLORIDA SALES REP

“Body rattle is frustrating.”
~TEXAS RETIREE

"The car is great. Sometimes makes me

think it's not an American car.”

"It does everything they claim. Good

acceleration. Tremendous handling.” “Rough ride on bad roads.” —FLORIDA DOCTOR
—=50OUTH CARDLUNA NAVY OFFICER =NEW YORK SALESMAN
Performance wins raiselIr Qur questionnaires went out ta the
i b vary first people who bought ‘84 Cor- A NATIONW/IDE SURVEY
but EanY'ﬂr uction ugs vettes. At that time, customers pound- BASED ON 2 629
really bother Vette owners. =d onshowroom docrs, and the cars not b2,
only brought premium prices, butoften  O\W/NER-DRIVEN MILES

hristmas for Corvette lovers came

on March 21, 1983. That's the day

Chevrolet started selling its first totally

new American sports cars in 15
years.

At a base price of 521,800, some
pecple considered the 1984 Vettm a
bargain, while others just whistled and
walked away. Very few buyers, though,
actually paid $21,800.

The median price paid—ignoring
destination charge, tax, license and so
on—came o $24,733. A few early cus-
tomers spent as much as $30,000. On
tha other hand, several GM employees
(who happened to be among the mam-
ers we surveyed) got their new Vettes
for as little as $19,0001

132

there simply weren't any to be had. As
a result of this remendous demand,
dealers tended to pack their cars with
accessories and “services.” This led to
a group of very peeved owners.

Keep in mind, too, that the cars in our

survey were the very first ones assem-
bled. A few bugs simply hadn't been

smmmmmmm-ﬂ_dwmmmmhm
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worked out, and dealers hadn't had

time to put certain parts into their stock |

bins. In all, 35.8 percent of our owners

agreed that early 1984 Corvette parts |
availability was poor. It's undoubtedly

better now, but at the time. a lot of
owners got stuck.

One problem was the sarly smog-
pump pulley. The pulley, which is driv-
en by the Poly-Vee belt, had a habit of
loosening up or falling off. Since all
engine accessories, including the water
pump, take their spin from this single,
wide, flat, ribbed belt. the cars
wouldn’t run without the smog pump,
which is why a few owners told us they
had to wait weeks for new bolts to
arrive.

Those initial glitches, though,
weren't encugh tc damp the enthusi-

asm of most 1984 Corvette buyers. |

People drive Corvettes for all sorts of
reasons, but brand-newness turned out
to be one of the car's main attrac-
tions.

A California retiree wrote: [ was the
first parson in my wwn o own a 15984
Corvette. What a genuine thrill! When-
ever | park, a crowd gathers, and | have
to oblige by going through my little
show-and-tell. I'm 63 years old, and
while | might be slowing down on my
feet, I'm plenty fast on my new
whesals!’

Surprisingly few owner had COMMents
about Vette's color graphic instruments,

A Texas executive proudly pointed
out, “This is the only car I've been
stopped in by the state police just so
they could check it out.”

A California physician wrote, "Public
response to my new Vette has been
incredible. Seems Americans are
pleased to see quality and innovation in
a 1.8 car again. Moreover, Japanese
tourists have photographed my car, and
my neighbor is trading his Porsche fora
new Corvette-—if he can find one,™

It goes without saying that Corvette
owners have to be more than a little car
nutty. Almost all who responded to our
survey had owned sports cars befora
(B2.3 percent), and nearly a quarter
had even owned earlier Veties. Many
told us they still had older collectible

{Plaase turmn to page 134)
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OWNERS REPORT: CORVETTE
(Continuwed from page 135}

Caorvettes in their garages, and 1.5 par-
cent owned eight or more cars.
Several owners said “investment'
was their reason for buying. A New
York life insurance salesman said, "As
there are no official 1983 Corvettes, |

hope collectors will consider all 1984
models built before August 1983 to be
‘83, and thus waorth more than the rest
of the '1984' production run.” Time
will tall.

The question for the moment,
though, remains: How do these new
Corvettes feel? How do they perform
and handla?

“Looks sexy and goes like a bat out of
hell, and it handles better than any oth-
er car I've ever driven,” commented a
salf-employed lowan. A California fire-
fighter: “"Sticks to the road like glue and
cornars flat as a board.”

“Great handling,” said a retired
Georgia air controller, “but you pay a

{Flease turm to page 150)

SUMMARY OF 1984 CORVETTE OWNERS REPORTS*
Total miles driven 632,629 Specific dislices: mmmw Two cars 02
Rough ride ... ... ... 18.4% Yoy ... 56.9% Thres Cars 312
Average miles per galion: Nolss and ractles . .. .. .. 131 Mo . 431 Four or more cars 251
automatic Entry and gt ., ... ,... &I
Inwown, . .........., 166 Squoaky brakes ... . .. 8.6 What type of toubls? Makes of other cars owred:
Om the highway . , 228 Parts aren’t available 63 scqueal 2L.T% Chevralet . .. 39.5%
Wha changes would you liks? meschanksm 200  Corvems Uncloded in e
R e . 1agey Vadme 173%  Smegpump. | 108 cheramerm " 187
1 a0 Botter ride 121 Windshindd wipers 104 Ford PEE 14.5
| B rastarl ... &% GESpErme—m W e v
cholces: Moro horsspower .., 7.5 Dealor ropairs sacisfactory® Loes i
Delce-Bose sound systam  50.9% Yes [ 62.9%
Z-51 handilng packsge . . B6.6 How much did you pay? No 371 mnmmw
..... 19 Daaler N 78
did you - ? Hangs %10, 500-530,500 muqhu. S 211
Fast axperisnce .!i'l ____________ !
Tt Vi o i R o ek
Handling . . Ve 169 Awerage 48 No 4.0
Made in Amarica na Poor ., a5 Have you owned @ spors car Maybe, 168
Specific liles: Comfort H Yea . 82.3%
Sryling .. . TH A% w : B1.5% M. 177 distrilsution of oevimrs:
Handling . . .. . -k Good ... 340 1529 yoars ... .. 13.3%
Performance . . - 606 Avgrage 30 Number of vohickes ewned: 30-45 yoars 0.8
Comfort .. .. 9.2 Poor ... R E- This car only . .. . 13.6% E0-plus . . 167
*Porcantages might not equal 100% dee to rounding of nsufficient data
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COMPACT DISC PLAYERS
{Continued from page 88}

show still scenes from an opera, the
libretto in three languages (choose the
one you want) or even the musical
score, so you can follow the orchestra
and singears as blood and thundear storm
out of your speakers. A live recording of
a rock concert could have either stills of
the evant or tha lyrics and music.

Thae players in our present roundup
are part of the first CD generation.
Judging from their sophisticated per-
formance, digital sound is going to
make a lot of friends, It won't be cheap
at first. After all, who can afford to
spend about a thousand bucks on hard-
ware evary time something new crops
up? But it looks as though the CD, once
large production runs in the factories
bring the cost down a bit, will revolu-
tionize how we listen to music . , . and
how much more of the music we'll
hear. Here is how the units stack up.

Akai CD-D1 ($1,000); The Akai looks
suspiciously like a cassette deck. In
fact, it even looks as simple as one.
Well, that's correct as far as the ulside
is concerned, but the inside is some-
thing else. That holds true for other CD
players as well, but this is an especially
good example. On the back there's an
output that's variable so you can adjust

the unit's signal 1o a level your amplifi-
er is best equippad to handle, You can
zip to the chosen bard or song on a disc
and there’s aven a feature that allows
you to home in on individual phrases
within that selection. You can also see
just where the head (the laser optical
unit that “reads’ the digital informa-
tion on the disc) is in relation to the
start and end of the disc, because
there's a meter to follow it

Hitachi DA-1000 (§1,000): This play-
ar iz small enough to fit nearly any-
where it's convenient to have a front-
loading piece of audio equipment. It
can sample brief segments at the start
of each selection on a disc. The head-
phone output is separate from the rear-
panel jacks, allowing headphone levels
to be adjusted indepandantly. It shows
elapsed time, what band is playing, and
indicates the location of the laser head.
The label side of the spinning CD is vis-
ible, and the entire unit has & very sim-
ple, no-nonsense ook,

Eyocera DA-O1 151,050): Displays
on this unit show slapsed time and
what track is being played. A variable
output allows mawding w amplifier
input capability, As far as program-
ming goes, this player offers the best
indication of what these first-genera-
tion players can do with a CD, Using its
simple controls is a straightforward

process that makes you forget you're
controlling a very advanced version of
home entertainment equipment that is
more computer than “record player.”

Meagnavox CD-1000 ($800): This is
the least costly of them all, and also
offers the most simplified controls. Its
sonic but simple performance is a good
reminder of the fact that sophisticated
programming contral is very nice to
have, but that digital sound with its
clarity and transparent reproduction of
the original master tape is still the heart
of the Compact Disc. Incidentally, there
are two other players in the same line,
both offering more contmal functions.
All three are made by Philips, which
developad the CD with Sony. The CD-
1000 is top-loading.

Phasa Linsar 9500 ($995): The 9500,
too, has variable outputs and will locate
bands or phrases within bands. It
shows elapsed time and, if you have a
CD without phrase-indexing cues, you
can set the player to start playing at any
given time within a band. For exampis,
you can cue the player to band 12, tima
3:40, and play will start that amount of
Limme into the 120 selection on U dise,
A very thorough and clear manual
explains the player's operation and is a
good intro to the world of the CD.

Sanyo DAD-8 ($958): In shape, this

{Fisase tum to page 136)
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COMPACLT DISC PLAYERS
{Comtinued from page 135)

Sanyo is like the Hitachi, but has more
visible controls. A nice feature is fast-
forward and fast-reverse sampling that
lets you move quickly through the
music, hearing properly pitched sam-
ples {not speaded-up “'Donald Duck”
passages) of everything as you go
along—very handy for finding a spot
within a song or symphony. The head-
phone output is separately controlled,
s0 a headphone listener doesn't have to
compromise with speaker volumse and
other listeners. Program in your band

numbears, and this player will go
through selections in any order you
choose.

Sharp DX-3 ($950): Like the Hitachi
and Sanyo players, the Sharp is just
ower a foot wide. It repeats songs, plays
chosen selections in order and has an
indicator that shows time played on the
disc or the relative place in time of a
selection just cued up for play. Its out-
puts allow a choice of levels so as to
match what the amplifier handles best:
high or low level. This player, too, is
Very easy Lo use.

Sony CDP-101 (3200): First-time use
of this sleek and glamorous player con-

STUDIO SPEC”MAGNIFIER LAMP

AT '59.” YOU
CAN'T AFFORD TO
BE WITHOUT IT

This quality all-metal construction
UL recognized lamp uses a standard
22 W Muorescent circling bulb (the
bulb is included!). Features of this
great buy include a polished, dis-
tortion-free glass magnifier (X

4-way, all metal clamp brae el a
full 45" reach. The lamp is available
in two colors: Ivory or chocolate
brown.

You must agree, it's a steal at only
§59.85 ea. (plus shipping). If you
buy 5 or more, it's only $54.95 (plus
shipping). Order No. MX114.

Shipping is only $5.00 ea. in the
fil_ . continental USA,
SPECIAL BONUS! IT
t our LTSI0

e LTS103 is UL listed to 100 W, utilizes a
m:mlain socket, and includes mounting brackets.

L
ORDER NO.
LTS103

magnifier lamps, you can
{plus $2.50 ea. shipping).

@ORA

ELECTRONICS

i DAy OF B UANCE PR ARCH CORTRAN,,

*OUR SERVICE MAKES THE DIFFEREMCE”

18215 Parthenia Street, Northridge, CA 91325

sou buy one or more of the

bench lamp for only $10.95 ea,

To Order Call Toll Free
800) 423-5336
Calif, Toll Free
(800) 382-3663
Local
(213) 701-5848
' MasterCard and w
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Visa accepted. ==
:-'Illlilll'lllIII'III-Ill'lll.ll'll'--II‘--.---‘.-‘---F-'-l'-'l’--.-"--:
s ORDER NO. COLOR  PRICE  SHIPPING EXT 3
H B1-MX1 4 — icb.pse £5.00 =
: SLLTSI03 10.95 2.80 :

: SI-MXI24R  REPLACEMENTHULB  5.08 2.00 :
% “Omly 454.95 for § or more FOR AN TOTAL :
T Credit Card # Exp. Date -
E Name (Please print) E
E Signature =

firms that Sony. one of the developers
of the CD, is also one of the best sup-
porters of the CD format. You can
saarch backward and forward in proper
musical pitch, at fast and double-fast
speeds, until you hear the pan of the
music you're looking for. It shows total
time and remaining time as well as dis-
playing the time played. And. so you
don't have to stay at the maching itself
to do all this, there is an infrared
remote control box that duplicates wir-
tually all the functions of the front pan-
&l. If you want it 1o, the main unit will
gven give a mutad “chirp” when it
meceives remote instructions.

Technies SL-P10 ($1,000): With the
ability to program up to 63 selections,
the SL-P10 is not likely to become a
museurn piece soon. It will program
songs in any order. regardless of
whether they are punched in by band
number, phrase index number or time.
You can even program when to stop
playing a selection. Multipurpose or
not, this is a remarkably simple deck to
use, and it grows under your fingers, as
nerw uses suggest themselves. Chang-
ing the order of movements in Beetho-
van's Fifth Symphony used to mean
hunt-and-pock needle dropping, but
now it can happen painlessly and with-
out retuming to the machine.

Toshiba XR-Z90 ($1,000): This unit
will sample the music in fast forward or
fast reversa, too, letting you find the
spot you want. It's as simple to use as
any of the players. You can switch on a
little “'chirp” that lets you know a com-
mand has been received—a nice confir-
mation, because the touch-plates and
buttons of most CD players are so quiet
you wonder if you've done anything
when you touch them. The XR-Z80 is
massive enough to be the centerpiece
of any audio system, yet it's small
enough to fit where any other compo-
nent should.

The CD and the future

There currently are about 450 Com-
pact Disc titles available, about 40 per-
cent of them classical. At a list price of
$17 or so, most of them are not in the
same price league as budget records
that cost five bucks. Future players will
handle today's CDs and, of course, this
first generation of the CD players will
remain compatible.

The prices for the discs and players
are high now, and we can't guarantee
when they will come down. So if the
availability of absolutely pure music is
tempting even at this price, you may
want to be among the first to spin a
Compact Digc in your own home. But as
more of these are sold, we think the
prices will fall to more accessible levels.
It seems sure that, someday, a disc
player will not cost much more than a
turntable doas now. |
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Stabilizing shelves

STANDARD
-~

" ADJUST SCREW IN OR OUT
UMTIL SHELF IS SECURE

g - il

BRACKET

A fathead screw can stabilize a shelf
when inserted into the back and sup-
ported by brackets and standards
Adjust the depth of the screw until it
pressas firmby against the standard and
the shelf front touches the bracket
—Dr. Tom Baker

Inaccessible hole

SHISH KEBAR SKEVVER
OR BAMBOO STICK

ov— N

MANELIWVER BOLT

‘#
INTO HOLE & aoLT

[/ —

=7

Recently. | needed o insert a bolt
through a hole about 8 in. from the end
of one wall of a length of Ye-in -dia, con-
duit, To place the bolt, or similar fasten-
er into an inaccessible hole, | devised a
tool made of a thin bamboo shish kebab
skewer. | purchased a package of skew-
ers &t the grocery store. First. | careful-
ly made a -in.-long split in the end of
the stick. MNext. [ wrapped tape around
the closed end of the split to strengthen
it. leaving a loose tape end. Then |
slipped the shank of the bolt into the
split. secured the bolt with the loose
tape end and maneuvered the bolt into
the hole. After grabbing the end of the
bolt and running a nut up it so it
wouldn't fall out. I pulled away the
bamboo stick.— Mees Trussel!
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(YarRD-MaN )

snowbird
SNOWTHROWERS

There's a Yard-Man
Snowbird that's perfect
for you. A size and

just right for your walk,
'drmr pﬂﬁﬂ,-;}. il g
and open o
spaces. At.a
price you can
afford, :

to handile.. qulgt.
and fully winter-
ized, All steel

throughout. Steel
intake augers,

second-stage impellers and new extended discharge
chutes plle the snow up high...up to 40-feet away!
Single-stage Snowbirds, too, Crafted so well

each carries the famous Yard-mMan-2-Year Limited
Warranty.

Buy it for its value. Then value it for It'; reliable
performance...year after year, See them all at your
local independent Yard-Man Dealer. He's listed in
your Yellow Pages under “Lawn Mowers.”

(YarRD-MaN )

An @D company P.O. Box 36940 Cleveland, Ohio 44136




SALE!

SAVE OVER $15.
Sold Nationally at $45. Only

Now $

2888

&. TRIM...

The Easy Way!

Enjoy All
the Health
Benefits
of Biking
— INDOORS /
— ANY TIME — /.
In Your 4
Home or |
Office!

Deluxe Model

Strong,

Lightweight,

Compact— : —
Stores Easily

in A Closet! P

The "Closet Cycle’ weighs only 10 Ibs. yet is extremely strong
and will not tip . . . Folds flat ag an ironing board for easy slor-
age. The special dynamic resistance of the pedals can be ad-
justed to simulate all riding conditions: hills, flat lands, or even
"coasting” if you feel like a rest. Padded seat and handlebars
are fully adjustable for riding comfort of men and women of all
sizes, all ages. Terrific for health and fitness—A very specialvalue
at just $28.88. Order yours loday, on full money-back guarzntee.

FULLY GUARANTEED

Unique ideas, unique quality, unigue value—We promise you will be
complalaly pleased, or return within 2 weeks for full refund [except ship.
& hand!.}. Our policy is to process all orders promptly, Credit card
orders are processed upon credit approval. Delays notified promptly.
Shipment guaranteed within 60 days.

Old Village Shop Hanover, Pa. 17333

Serving Satisfied Customers Since 1934

r--—-—-—-—!————i—l—l-—--_q

foldaway exer-cycle

Sets Up Instantly—Folds Flat
To Store— Fits In A Closet!

Not$100...Not$75...

onty*2 888

Sold Nationally at $45.00

Get a Healthy, Exhilarating Workout
Whenever You Like—With Mo Fuss,
No Bother, And No Weather Worries!

Here's a really enjoyable way to stay in shapa!
This ""Closet Cycle" is parfect for getting your
day off to a good start, or for use whenever you
have a few spare moments. Professionally de-
signed to build stamina and fitness . . . A faw
short minutes of "'riding’’ can give you the same
benefits as a run of several miles! Helps shed
excess pounds . . . tong up muscles . ..
strengthen the cardio-vascular system. Use it
in the comfort of your home or office, where it
never rains, there is no traffic, and no dogs to
nip at your heels!

OLD VILLAGE SHOP, Dept. wZ-2538
Bidg. #9, Hanower, PA 17333

Pleasa send my Foldaway ExerCycle(s) (Z2949370)
as indicated below, on full money-back guarantes.

O One Cycle $28.88 plus $5.00 heavyweight ship-
ping and handling.

Enclosed is§_____________ (check or money order)
{PA res. add sales tax)

CHARGE MY: [ American Express 0 Diners Club

Ovisa [ MasterCard

City
Acct No.
Exp. Date

Frint Mame

Address

Zip
—= @ HHL inc. 1983
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TECHNOLOGY

I MILITARY

Russia’s strong suit

Thnra's no escaping chemical weapons unless one s
equipped with sophisticated protective gear, such as
the butyl rubber suit reportedly issued 1o Sovier troops in
Afghanistan. At a European human rights conference,
Afghan rebaels turnad over to the Institute for Foreign Policy
Analysis a captured Russian suit and gas mask. According to
a report released by tha U.S, Defense Intelligence Agency,
the sult provides excellent protection
against “yellow rain,”” a deadly chemi-

UPDATE

cal the Russians reponedly use in
Afghanistan, Chemical warfare is pro- it
hibited by the 18925 Geneva Protocol RAAZK
and the 1972 BHiolegical and Toxic
Weapons Convention.

FM, which acquired the gear through
sources at the Cambridge, Mass., [nsti-
tute, found it to be very hot, heavy and
difficult o maneuver in. The suit
includes a coat, knee-length boots and
gloves. To provide complete protection
against chemical or biclogical agents,
the suit must be worn with a specially

treated undergarment. :’;é;'i:
The mask—which fits completely | ©PAT
over tha head—is effective only when
attached to its fitered canister. The | e
small eyapieces restrict side vision and | CANSTER
the lack of voicemitter hinders commu-
nication. In addition to providing pro-
tection against chemical weapons, the
suit can be used as a raincoat, ground !
cloth, field shelter and fAotation bag. BooTs W

Afghan rebels testifying before the
U.S. Congress have said that all Soviet

troops carry the special gear,

GLOVEL ¥ i

I'-"'tc\-:'r'-'_;:',1|'.l'.-, B LTl ey TTan
This Sowiet chemical warfare sult, reportedly cap-
tured by Afghan rebels. includes a hooded coat, gas
mask, gloves and knee-length boots, In tests, ttpto~
vided excellent protection from
rain.” For authenticity, we added an Ak-4 rﬂll:

supplied by Navy Arms Co. of Ridgefield, N.J.

RADAR FINDS
TOXIC WASTE

Experimental Sub-
surface interface Ra-
dar [SIR] &5 being
used In Michigan to
search for hundreds
of drums of cyanide.
hydrochloric  acid
and paint sludge bur-
led in landfllis some-

time In the late

19705. The 5IR. made by Geophysical Survey Systems Inc..
consists of a rope-pulled dolly under which an antenna s
fixed. The antenna sends out radar pulses and receives
reflections from objects buried 20 feet or mare. Computer-
lzed recorder units on the dolly can be removed and hooked
up to Iar-%mr computers after an area s dragged. That

produces clear images of where the drums are located.

'SPOTLIGHT FOR
LASER TARGETS

Before there were laser-
uided missites and artil-
ery shells, the Army

used flares and spot-

lights to nighiight tar-
gets for gunners. But to-
day's weapons are often
guided to their target
by laser light. Hughes

Ajrcraft’s new Modular

Universal Laser Equip-

ment (MULE] can be car-

ried inta the field on foot by a soldier who points the laser at

a target, then adjusts a computerized rangefinder device to

put the enemy In the middle of a site. When the lazer light Is

fired, it triggers the missile, which adjusts its heading toward
the target based on reflected laser light.
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Will atoms take off?

nuclear-powered airplane could be airborme by

tha 18905 if the military or an airline compa-

ny ordered one, according 10 our sources at the Air
Force Institute of Technology. In 1961, the govemn-
ment scrapped the idea of a nuclear-powered jet,
but the concept was revived in the past few years by
a team at Wright-Pattarson Air Force Base. The key
strategic use of an atomic plane would be in sub-
marine surveillance: The A-Flane would use two
conventional engines to get off the ground, but a
pair of nuclear-powered engines could be fired permitting
the craft to stay aloft for months at a time. The airplane
anvisioned is of a canard-type design, allowing engineers to
place the reactor farther away from the crew than would

_Retm'n of the P-51

HEAT
EXCHANGE
COILS

EXHALIST

INTAKE =

COMPRESSION FANS

TURBINE SHAFT TURBINE F AN

Poor man’'s AWACS

- - r el =.

No belly scoop, but still a famillar sight.

Ithough it lacks the original’s dis-

tinctive belly scoop, the plana
you sea above is almost a direct copy of
the famous P-51 Mustang fighter of
Waorld War II. Called the Piper Enforcer,
it's designed as a low-cost companion
to the much more expensive tank-bust-
img A-10 dive bombwer,

Why build &8 new ground-attack air-
craft based on a 40-year-old design?
The answer: proven capability at a bar-
gain price. Enforcers cost about $3 mil-
lion apiece, compared o as much as
$18 million for the A-10.

The 2.,445-hp twwurboprop plana
carries assorted cannons, missiles and
bombs and can do 403 mph—making it
actually a tad slower than its illustrious
Aancestor,
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Bargain AWACS: Tiny blimp with big eyes.

Flw'.ng radar stations like the
AWACS and Hawikeye can be an
affective war deterrent, but are too
costly for use by many friendly nations
of the Third World.

Now, howewver, the U.5. Air Force
thinks it may have found a simple, low-
cost substitute lhal suyone can afl«
ford—a small blimp fitted out to carry
sensitive radar detection gear in an
underbelly pod.

The 250,000-cubic-foot, helium-
filled airship, currently being tested at
Homestead AFB in Florida, is 175 feet
long, cparates at altitudes up to 12,000
feet and can be remotely controlied
from the ground with no crew aboard—
just in case some “‘unfriendly’’ takes
potshots at it

have been possible in the "60s. The reactor, a high-temper- |
ature helium-cooled type, would send heat through heat
exchange coils surrounding the turbine shaft. That would
help compress intake air to turn the jet's turbine fans. ‘

4. Safe In sling. Aquila is gently lowered.
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Far-out flying machines for the 21st century

an not building airplanes for the present, engineers
at the Lockheed-Georgia Co. like to dream about
futuristic concepts for the next century. Some of the far-ow
ideas they come up with are dillies. Imagine an antisubma-
rine patrol craft able to remain at sea for days at a time
without returning to base. In between reconnaissance mis-
sions, the huge amphibious Sea Loiter (upper left) would
just park in the water, becoming a floating outpost ready to
take to the air at a moment's notice.
The Delta-Wing Spanloader (upper right) is a giant, all-
wing cargo wransport designed to eliminate the weight and
drag of a conventional fuselage. Tts airfoil shape, thick

enough to sccommodate boxcar-size loads, converts the
entire structure into a lifting surface, enabling it to haul
400-ton paylocads more than 4,000 miles.

Or take the Flatbed Freighter (lower right). It would carry
containerized cargo on its open spine, making loading and
unloading much faster and easier than in a cabin plana.
Perhaps the strangest concept of all is the Ground-Effect
Transport (lower laft). A flying boat with cupped wings, it
veould fly across the ocean only a few feet above the surface
without ever getting out of ground effect. Riding a cushion
of air, the 238-foot-long water skimmer could carry 220-ton
payloads at better than 300 mph.

1. Unmanned Aquila iz guided toward mobile net.

3. Net stretches to absorb the Impact

] 2. Buli's-eye| Craft hits net at dead center.

Gotcha! New aerial snatch saves spy planes

Lau.mhing an RFV (Remately Piloted Vehicle) is easy, but

getting it safely back down is another matter. It has no
wheels and can't be landed like a conventional airplane.
Until recently, such unmanned observation craft were
recovered by parachute—a slow method that subjects them
to enemy fire and ground impact damage.

The U.S. Army’s newest RFV spy plane, the Lockheed-
developad Aquila, has no such problems—it's snatched
right out of the air on the fly, as shown in the photo
saquence above. After a reconnaissance mission, it's guid-
ed back to the launch site and flown into a mobile capture
rig that looks like a place kicker's net stretched betweean

POPULAR MECHANICS - NOVEMBER 1983

football goal posts. The net is designed to give way pro-
gressivaly. slowing the craft and forming a U-shaped sling
to cradle jt. The sling is then lowered to the ground.

The retractable capture rig, which mounts on a standard
five-ton Army truck, can be moved quickly to any location
and set up in minutes. The Aquila RFY, fitted with TV cam-
eras and sophisticated surveillance gear, will give the Army
a new set of long-range electronic eyves for pearing deep
into enemy tarritory.

Eminor: Denns Eskow
Conerbgters: Sheldon M . Jack Harmmonad
Michael A Fillon, Pradis man, John Genibetg
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This Kodiak is a bear
he's 500 gross tons of steel, composites and wood.
Named Kodiak I. this bear is the first Sea Titan-class
tug, a supertug designed to pull supertankers and other
massive or difficult loads. The Kodiak I's four diesel-electric
engines produce a combined 12,280 hp.

For long-distance towing of semisubmersible oil rigs, the
supertug has two chain storage wheels with a combined
pull of 500 tons. Pulling a full load, the Kodiak | can move at
16 knots. 1t has a pair of twin bow thruster motors driven by

N ALTERNATIVES

Earthquake-resistant building
onstruction is under way in San Bernardino County,
Calif., on America's first earthquake-resistant build-
ing. It's a four-story office building located near the San
Andreas Fault, a crack in the earth from which comes most
of California’s quakes. The building sits atop 90 “elasto-
metric bearings" made of synthetic materials with the con-
sistency of rubber. The bearings were each subjected to
stress tests (above, inset} which indicate that they will be
able to absorb most of the shock from a strong quake, W

142

Reliance 750-hp DC engines to add to the vessel's maneu-
varability. Well-protected fuel-oil tanks feed the diesel
engines a maximum B00 gallons per minute of oil.

The main control room is totally computerized and the
crew monitors radar, sonar and the well-being of the ship's
hull with TV cameras. The Kodiak I carries a crew of 27 in
heated and air-conditioned staterooms located close to mid-
ships. The ship also has its own sewage treatment plant,
permitting safe dumping of waste.

NN INVENTIONS

TIME-RELEASED PILLS

When did you take your last dosage of
peniclilin? if you're sick, you ot
rememiber. Now, Bart Zoltan, an .
itan Cyanamid engineer, has Invented
a medicine bottle that records the date
and time [am. or p.m.] when it was
last opened. CAP, as the bottle s
called, is expected to be on the market
next year.

Cement Is very strong. but untll
recently, Its use has been limited
Its lack of elasticity. in England, =

of Oxford researcher David

combined a and
additional water with Port-
land cement. The result B a very
hard, but resiiient. substance that has
been made into a spring.
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Presenting the Shopsmith® MARK V, your ':

complete home workshop in a single, space- | FREE One-Year g{lm#;unn

saving unit! to “Hands On”!

One MARK V gives you the Asafspecialgﬁtwerllmpnlrgﬂ
most a one-year su

5 tools you need ' mtgr"Hands Gn'.Th&I-F'm

The MARK V can help you craft fine, Workshop Magazine. Packed

durable for your children or r with useful articles, project
grandchildren — and do = 4 , B\ ."-J it ] plans and practbcglﬂiipa, this
almost any other home [t T LT magazine is yours just
woodworking project ) , nNissg, for rapiylna.
The MARK V is a table saw, ; J I TT
drill press, horizontal boring Mall in the
machine, lathe and disc cou today!
sander, All in a single, free- Why Wﬁn“" & SOOrs
standing floor unit that takes you act, the sooner you'll
nnEmu;\a mmﬁ t%g;gygief receive your power tool
acho i
by the same magazine subscrip-

tion and information on how

eavy-duty ision-built you can own a Sho RI{IE"

motor, oo, That means the |
MARK V costs much less

than the individual single- the tool to start with ...

urpose tools you'd have
% 1o match its the system you grow with!
lities. Cually g Tb%: ” '5?:
I !
Send for your H
mfmu'll find out more abotlé[ what the MEEFIKVcan do N e
ou when send in this cou  AS 500N a5 'we & Fome pCompany
recﬁéw i, wa*ltllr’ush you a MAR Eﬂ‘u?infnrmat'rm Kit :ﬂm%‘ﬂqﬁ s
absolutely free, P
You'll learn about the exclusive Shopsmi
Medal Buyer Protection Plan and how you Send in this coupon today!

Or for faster service, Calk: 1-800-228-2220
[In Nebraska: 1-800-642-8778)
*Shopsmith s & registerad irademarnk of Shopsmith. Inc

----------------------1

®% O YES! 1 wanttofind out mare about the advantages of doing
v fira woodworking and saving space with tha Shopsmith

& MARKY. Send mea FREE copy of “ How To Determine Your Baat
Powar Tool Buy" and & one-yaar subscription o “Hands On”
Plus rush ma compbete information on the MARK V and detaila
ol the 30-day RISK-FREE trial | understand | am undar no

obligation.

MName

can try the MARK V in your shop for 30
days risk-free,

... and recelve a fact-packed .®
guide to power tool selection,
too

!

Wwe'll also send you a complimentary
copy of “How to Determine Your Besl
Power Tool Buy." This handy bookiet will
help you select the power 100ls suited o
your needs, interests and budget.

iFl Siaw _Zip

Send o Shopasmith, Inc. Dapt. 382F
The Haome Workshop Company

43| 750 Center Drive, Vandalia, Ohio 45377

. i-'----------------------



Only one anti-freeze
formulation is approved

by GM, Ford, Chrysler

&yAMf/Jeep/ Renavult...

Only-one anh-lreeze lormulation has mel the tough standards of all four major car
makers. Only one lormulation has won their unquahfied approval tor sate and effec-
hive usen all thewr cars. That formulation contains a high pertormance corrosion
inhibitor system called ALUGARD © 340-2 _and you'll find it in & number of major
ant-treezefcoolant brands this year

All the major car makers have raised thair anli-ireeze perlormance reguirements
significantly, because today's cars run holler, and because of the potential serigus
engine and cooling syslem damage thal can be caused by overheating, Anti-freeza/
coolants thal you've used in the past, simply aren't good enough loday

Il you care about your car and wan! 1o minimize costly problems, look for and
use brands that contain ALUGARD ™ 340-2. They 're recommended for all new and

alder cars, including imports. LY
BASF| |5/

Look for the ALUGARD 340-2 Symbol on the jug label.

THE ANTI-FREEZE FORMULA APPROVED
BY GM, FORD, CHRYSLER & AMC.

NO OTHER ANTI-FREEZE GIVES YOUR ENGINE & COOLING SYSTEM MORE OVERALL PROTECTION.



{Continuesd fram page E7)

master of car design, Giorgetto Giugia-
ro, the same man who did the Lotus
Esprit, the YW Rabbit and Scirocco, the
De Lorean, the Maserati Bora, Merak,
Quattroporte and others. The basic
Impulse design first showed up at the
1979 Geneva salon called the Ace of
Clubs.

Isuzu said from the start that they
intended to produce the car. It was nev-
er just a styling exercise. And the Jap-
anese have translated Giugiaro's lines
very faithfully into metal.

What's it made of?

The body not only looks good, but
most panel seams run along natural
parting lines. The hood cut, for exam-
ple, follows the coupe’s beltline groove.
All glass fits flush, and the radio anten-
na rests inside the left windshield pil-
lar. Doors lap up into the roof for easier
entry, with hidden drip channels above
them. And lift-up eyelids above the
headlights cover part of the halogen
quad lamps to give not only slightly
better aerodynamics, but o impart a
more cunning expression to the car's
faco.

The Impulse was introduced in Japan
in late 1981 as the Isuzu Piazza. The
Piazza was powered by a 135-hp, twin-
cam version of the same 90-hp, sohc
engine we get here, But the Japanese
car comes with 13-inch tires and
whesals: we get 60-series 14-inchers.

Machanically, the Impulse bormows
its unitized floorpan, suspension, five-
speed manual and overdrive automatic
transmissions from the Isuzu I-Mark
gedan. The Impulse engine has the
same intermnal dimensions as the Pup
half-ton pickup.

The Impulse, like other Isuzus, sticks

with rear drive and front engine place-
mant.
It's all relatively simple, low-tech
engineering. But we don't say thatina
derogatory way. It's trendy nowadays
to go with front-wheel drive and inde-
pendent rear suspensions, but sporty
vehicles have tended to stick with rear-
wheel drive and the Camaro and Fire-
bird don’t have independent rear sus-
pension. Low-tech engineering resulis
in lower selling prices and, often, high
reliability.

Front suspension echoes GM's tradi-
tional coils sandwiched between dou-
ble wishbones, but adds high-mounted
gas shocks. There's a three-link live
axle around back, again with coils.
Acceleration and braking reaction is
taken through a torque tube that is car-
ried in a heavily bushed crossmember.
Both ends of the car have stabilizer
bars.

The engine's fuel-injection system
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uses a hot-wire sensor inside an intake
passage that reads airflow temperature
and air density. An on-board computer
adjusts the fuel/air ratio to compensate
for extremes of cold, heat and baromet-
ric pressure or altitude. In other words,
if you're driving up Pike's Peak in win-
tertime, the engine should deliver the
same powar, torque and flexibility as it
would if you were oossing Death Val-
ley in July.

Engine mounts use hydraulic fluid
inzide a double-chambered rubber con-
tainer. The fluid moves back and forth
between the two chambers, much as in
a conventional shoct absorber. At idle
or low vibration frequendes, you can
see the gearshift lever shaking like cra-
zy, but you can't feel engine pulses at
all in the floor, steaning column, or any

Pods on each side of the wheel give finger-
tip control of lights. wipers, A/C, vents

part of the passenger compartment. It's I

really something, although not an orig-
inal idea. The Porsche 944 and Mazda
626 had it first.

Versatile steering

The steering is interesting. too, in
that it uses a variable-ratio rack and
pinion, whose powsr boost decreases
with road speed. During straightline
driving, the steering ratio is 16.6:1. But
this changes to 20.0:1 by about the
time you've got 180° of wheel lock. The
idea is to give the doiver threa things: 1,
quick steering response for high ma-
neuverability; 2, good road feedback at
cruising speeds and during normal
handling maneuvers; and 3, greater
boost for parking.

The Impulse performs capably, but
not outstandingly well. It's a good road
car, but not a great road car.

It is, however, a great-looking car,
and that counts for a great deal in
today's style-conscious world. ™
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Burns over 24 hours

TRY A SOTZ HEATER FOR
ONE YEAR AT OUR RISK!

=Produces more heat than 2 or
3 high priced woodstoves.

*Tremendous radiating sur-
face area gives you more
heat with less wood.

»Airtight design and draft con-

trol engineered to limit the
amount of oxygen entering
stove for controlled. safe.
efficient heat. Prevents over-
finng so drums con't burn up.

sLifetime tapered, formed self-
adjusting door and frame
seal. No dusty asbestos
gaskets to replace.

Thousands In use by U5 Army,

Navy, Dept. ol Nol. Resources,
Agriculture, Fadarol, state and local

gevernment agencias.
PRICE:
DELIVERED FACTORY
TC YOUR DOOR PICK-UP
30-Gal.- Boftom  §30.94 52694
55-Gal - Bottom 38.93 492
Tog Kit fits both 20.93 1792
(Drumns Mot Supplied)

WISA and MASTERC ARD RUSH ORDERS
CallL 1-800-321-98%2

(insiche Ohic CALL 1-216-236-5021)

or SENMD CHECK OR MONEY ORDER
Somy, noC.OD's

SPECIFICATIONS: Door. door frome. fue color, oralt
confral, nhemngl ceal chamnel of 13 g0 el B0
1780 stesd hingay, Katch. cotch of 37 n sest nuts
ond bofts Top Drem Connector Aanges pips
Ok, O rething Enackats faut and bofts

“THE COMEDIAN"
1 knew there was a catch to the stove kit
and Monster Maul, For the past 3 years
I've read your ads and successfully re-
sisted. Finally [ weakened and bought
both the maul and kit for the 2 Barrel
stove and as | suspected, there had ta be a
catch. It does heat a basement and upper
floor of & 25'x40" building. I'll admit that
it does hold the fire for 16-18 hours effort-
lessly. Sure there are not hot spots or
sparks. And maybe the ease of assembly
does impress me. Some of my neighbors
even agree that the maul is better than a
G-pak of wedges and axes. But: If this
whole set-up is so all fired great, efficient,
convenient, dependable, clean, and low
cost, why won't my wife volunteer to cut
the wood?

Dr. Larry Vickrey, Louisiana, MO

I CAN'T BELIEVE
I got my 2 drum heater working like you
said it would, 1 built mine with a 30 H

SOTZ GARAGE SHOP HEATER

OUR 27th YEAR 1

-
Patented INTERMAL DRAFT CHAMNMEL - Air
entering fop droft coniral & prahactecd os
il & draown down inside of door and is
sucked into bottom of heater with a tu-
bulent gction, miking with tha wood
gases. This rrckes the 551z stove tops in af-

SPARK-FROOF DESIGN . . . Because of oul
internagl drafr channel, kot sparks cannot
jurmip out of haater as in othars with draft
straight open 1o fire

SolzIne., 1344] Station Rd., Columbla Station, OH 44028

kit, 1 put a 35 gal on top of a 40 gal. ...
works better than my neighbor's 8500
heater with less fuel. | have had people
see this in operation they say "1 cantt
believe it." | am ordering a 55HDD kit
today. Well pleased with this unit and
can't say enough for it and your service,

Jay E. Neal, Strattanville, PA

“"DISREGARD
THE DIEHARDS™
I have used the Sotz double drum stove
for 8 years now. [t completely heats 3000
sq. ft. of my residence. My Sotz kit has
cut wood consumptlion in half and re-
gquires much less attantion feeding the
stove. After apeing my stove and the re-
sults it gives, several friends have ordered
one like it. Of course, there are those die-
hards who aren’t satisfied unless they can
spend $600-3800 for a heating unit. We
Sotz users just smile and mentally count
our blessings! My sonis 13 years old now,
and 1 balieve the two of us can make a

$34 92 luéﬁ?ru;nk‘:kli‘un
$26.94

Kit converts 55 gal, or 30 o 15 gal.,

drum ({not supplied) inlo high
capacity stoves.
You've seen our ads and read unsolicit-
ad testimonials from folks just Bke you for
many years. Bafore you tpend 5400 to
S50 on o wood heater, try o SOTZ
HEATER kit If (within one year) you don't
ogred it outperforms any wood heoter
money con buy of (within 1O years), If
the kit Crocks, worps Of Dums up, your
money  wil be refunded including
shipping charges

Use ol draft conlrol allows you to
heat large or small areos. Basement
Installation heats your antire home.
Greal for your garage, workshop, or
cabin. Top drum squeazes $0% more
BTU's from hed! normally lost up the
chimnay. Heavy steel kil bolty 1o-
gether quick ond easy.

vALL MODELS SAFETY TESTED TO UNDER-
WIRITERS LAB. SPECS. BY GEISSER EMGRS.

THE ONLY KIT SOLD

»With enough muts and Lot to complate
stove.

«501z Top Drum Kits include connecior
pipe, ofhars don't.

=55 Gal. Stove has king size 154" dia-
gonal fuel door. Less wood splitting,
easiar fire tending.

»30 Gal Sotz hos bigger opening (94"
rncl.) than othar brands” 55 gal. kits

FREE D a0d even more efficiency 1o the already

2.Drim Healen Leomn oboul heoling waber, dning
wiod, Irepce-10-woodiove:

few extra bucks by selling our surplus
wood.

Russell MeGuire, Glasgow, KY

WHY BOTHER?

Please send me the Sotz wood stove as
shown in the Mother Earth News Maga-
zine. My parents have one in their house
and it works great. It heats their 7 room
house easily. My uncle has one in his
house also. | don't know why you bother
giving a guarantee on such an indestruct-
able product.

David Mundy. St. Ann, MO

“DOWN ON THE FARM"
We have one of your double barrel heaters
in our shop on the farm. We are very
pleased with it because it does an excal
lent job of heating the shop which is 36'x
48" with a 14" ceiling. We also have a gas
ceiling heater to supplement the wood
heater which we have found that we never
have to use since the wood heater does ag
well. Jim Lyons, Plainweall, MI



HOW-T0 BOOK CLUB

More projects, more practical useful
information, and more ways to save!

Shows you hundreds
of ways to do-it-yourself,
do-it-right, and save money, too!

Select 6 Books for*2%
Save up to *1

29T
Lind 518695

1044 1160 T3
Lisf $12 08 Lisl $13.85 Linl $5.95 {paper)

ELECTRIC QiSRRI Jnaes ek i 53 SPAEE-SKVINE
MOTOR ~ Rans e DRAFEING e

T E&T_ﬁ“ REFAIR

1IN
Last 5795 [paper]

SR
e

et Bl

1X76 1434 Falis] i
Liist 51355 Lisi 52193 List $14.9% Liw §19.83

THE
WELDER'S

HIRLE
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OWNERS REPORT: CORVETTE

huge price in the car's rough ride.”
There was lots of agreement on that
point. An Alabama engineering manag-
ar suggested, “'It's the Z-51 handling
package and the stiff Goodyear Eagle
GT tires that cause the rough ride.”

A Texas postal clerk said, "I don't
balieve the Z-61 handling package is
desirable for anyone who's not going to
actually race the car. The standard sus-
pension system gives outstanding han-
dling for the average owner while still
providing a comfortable ride.”

A doctor from Ohio: “"Handling is
sensationall Seats offer excellent lateral
and lumbar support.” In all, two-thirds
of our respondents bought cars with the
Z-51 handling package and a third had
the sport-seat option.

One thing the sports seats tend to do
is make entry and exi: rather tricky. A
Missouri engineer said, "Entry into this
vehicie is extremely difficult.” And a
Wisconsin navigator explained. “The
high rocker sills and seat wings make
you learn to shoshomn yourself in and
out.”

Thare weren't many comments
about the digital LCD instrumentation.
A few owners mentioned that the dis-
plays wash out in bright sunlight, but
no one seemed unduly annoyed.

We did register many comments
about the Delco-Bose sound system,
both pro and con. An Illinios butcher
admitted, “'Initially, [ didn’t think the
Delco-Bose stereo was worth $895, but
1 had 1o take it to get the car. 1've sincsa
changed my mind. It is worth it!” But a
Texas banker said, "“The Delco-Bose is
capable of deafening you without any
distortion, but [ think it's overrated and
not worth the money.”

Transmission checks out okay

Ome word, too, about transmissions.
At the time of our survey, the manual
saven-spead Doug Nash overdrive
transmisgion hadn't been released. Ear-
ly Vettes came only with the Turbo
Hydramatic 700-R4. This automatic has
nonadjustable, computer-cortrolled
shift points and an overdrive (70:1
ratio)] FOURTH. Comments about the
THM 700-R4 transmission were gener-
ally favorable, although some owners
felt that it shifted into the upper ranges
too quickly. The idea here is to give bet-
ter fuel economy, Other drivers men-
tioned that they left the selector in D3
around town o keep it from shifting
back and forth between THIRD and
HIGH.

The quality of the new Vettes
received mixed reviews, with many
owners saying the car has a terrific
body but so-s0 mechanicals. Just over
70 parcent of our ownears rated the new

Corvette's surface smoothness excel-
lent. Most also raved about paintwork
and general finish.

But owners weren't too happy about
the way somea of their cars' mechanical
parts were put together. They talked
about just tha little things—accessories
and the like—not engine or drive train.
On these more minor items, only 51.8
percent gave workmanship a mark of
excallent, while 15.1 percent graded it
average 1o poor.

A majority of the owners said they
had mechanical problems. But more
also fixed those problems themselves
{17.7 percent) than for any car on
which we've ever run a survey. This
means a lot of the repairs ware minor—
things like regluing trim to the rear
security shade or tightening screws.

Brake squeal

Not counting recalls for the smog
pump and replacement bohs for the
frent brake calipers, the biggest single
mechanical gripe was brake sgqueal.
The WVette's superlight, Australian-
sourced Girlock binders apparently
sing lowder than most.

Nor was the one-piece, lift-off roof
panel the handiest. For one thing. it
tended to rattle. For another, since it
uses four bolts to hold it in place, this
targa top proved a pain to remove and
install.

The power window regulators, too,
had a way of going out. The electric
motors either quit completely or, in
some instances, raised and Jlowered the
glass so sluggishly that it amounted to
a defect.

Another mechanical problem was
the tendency of the electric outside
rear-view mirrors to come out of adjust-
ment, aither when the door slammed or
when the car ran over rough surfaces,

A GM auto-design group leader—
one of those insiders we happenad to
snag in our survey—had an interesting
comment, though, about the Corvetta’s
mechanical repair costs. “‘Chevrolet
parts are so much cheaper than for oth-
er sports cars that this becomas a hig
plus in the Corverte’'s favor. I've had to
buy parts for imports and know what
thay cost. Porsche parts are out of this
world.”

Corvette owners tend to be much
more critical of their cars than most
drivers, but in the final analysis, the
vast majority wouldn't trade their
Vettes for anything else on the road.
Only 7.8 percent said they definitely
wouldn't buy a Corvette again, which
means that, despite all those early bob-
bles and some dealer gouging, most
ownars had no regrets.

As a Maryland warehouse manager
put it, “After all. how many people can
get excited about driving to work in the
morming?" ™
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Today's Chevrolet

Move into more wagon.

More cargo space, more passenger

more engine than any front-drlvc wlgnn

before. That’ a lot in one wagon. But then there’s

never been a wagon like our new Cheyrolet Celebrity
on.

Nine cubic feet more total room than Chrysler
K-Wagons. Comfortable full-width seating for six. Plus
a three-seat model with room for eight.

Standard power rack-and-pinion steering. Power
brakes. Side window defoggers. And even the under-

New Chevrolet Celebrity.

floor cargo compartment is carpeted.

All moved by a bigger standard engine than in any
front-drive wagon before.

More mileage than many smaller cars.
39 Est. Hwy, [25] EPA Est. MPG* from a standard elec-
tronically fuel-injected engine so advanced it’s fine-tuned
by computer as you drive.

Performance aided and abetted by the surefoated
traction of front-drive. In a wagon so easy to drive, you'll
forget there’s all that wagon behind you.
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No other front-drive wagon has this much
room at a lower sticker price. You've squeezed
into small wagons. Now move into maore wagon

Try to find any front-drive wagon that gives you
more, for less, than the new Celebrity Wagon

Today's Chevrolet, bringing you
the cars and trucks you want
and need today-that'’s
what Taking Charge
is all about
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CHEVROLET
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How To Get The Most

Here are video cassette recorder add-ons that will really make your picture shine.
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BY DAWN GORDON

r since the Arst Betamax
video cassemte recorder
(VCH) appeared in '75, the video
accessory market has been close
behind. Accessories come in all
shapes and sizes, from simple
video head-cleaning cassettes to
expensive and complex color pro-
cessors. It's all there waiting for
you, but be careful. You might
just get carried away and end up
spending more on accessories
than you did on your VCR,

Probably the most interesting
and popular black box is the vid-
eo stabilizer ($80 two $175). All
prerecorded videotapes incorpo-
rate & copyguard signal that
causes the picture to roll when a
video dub is attempted with
another VCR. Because the verti-
cal synch is weakened, video
dubs are prevented and so is
piracy of copyrighted material.
Well, maybe. A stabilizer, when
connected between two VCRs,
will correct the problem and
allow taping to take place. Of
course, it is illegal 1o tape copy-
rightad programming, but it is
legal for you to purchase the sta-
bilizer because 1t can be used to
dub homemade movies, and to
correct picture roll and jitter on
too-sensitive TV receivers.

Image enhancers ($150 to
£300) are usad to increase image
clariry, brigghten faded colors and
eliminate whita haze, all unfortu-
nate symptoms of tape dubbing.
Enhancers can also improve any
poor recording and sharpen video
camers images even while shoot-
ing is in progress.

What can you do to get rid of
commerdials when you tape a TV
program automatically? You can
buy what is known as a commer-
cial killer. The commercial killer

154
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FromYour VCR
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(5150 to $350) automatically re-
moves commercials during VCR
timer operation. Killers wuork in
various ways. Some simply sense
the fade-out that occurs whan a
commescial is about to begin,
whila others work only with black
and white programming, sensing
the commercial's color signal and
stopping the VCR. Almost all of
thesa devices take a few seconds
to stop and start the recorder, so
there is a certain amount of lag
time involved and some of the
program may be lost,

Color Processors ($200 o
$500) work just as their names
suggest, They process color im-
ages in any way imaginable. One
control found on most units var-
ies the color intensity, while
another knob (the color phase
control} adjusts tint for effects
such as green hair and yellow
eyes. Yot another feature (burst
control) on some units varies the
frequencies responsible for flesh-
tone reproduction. Color proces-
sors are quite useful for dubbing,
as well as for playback enhance-
ment.

Other assorted black boxes
worth noting are: noise-reduction
systems, which subdue some of
the hiss associated with video-
tape; stere0 simulators that
recreate the real thing from a
mono source, such as a VCR or
early CED videodisc player; and
Dolby extraction units that de-

Showdiae =<

1L e T

Srafuen ST omDe - WatOEL BESa

Showtime's audiofvisual code the rear channel still intact
processor (IF.) allows om most stereo tapes and discs for
LR e (e male a spectacular surround experi-

ence. Some units are single func-
tion. Others provide multifeature
convenienca, such as a combina-
tion image enhancerfcolor pro-

CBSES0T.
This nea video accessory is
the most useful one. It doasn't
(Pleage tum (o page [ 56)

G. 1 a color processor
from Showtime, The

mwvitcher (M.] also from Show-
time, lets you feed and uF
to four signals to Vi R
switchers |L. from 4. from

and K. from Total Video] mean further customization.
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The Husqgvarna 50 Rancher
weekends

cuts down to size.

No matter how often a saw is used, it should have the same
high standards of quality and performance that professionals
demand. That's why the Husqvarna 50 Rancher is built to the same
professional standards as all our chain saws.

Besides its easy-to-handle design and excellent power-to-
weight ratio, the Husqvarna 50 Rancher features electronicignition.
An automatic oiler. An anti-vibration system. Plus a totally automatic,
permanently adjusted inertia chain brake. Also, it's easy to start
and restart.

The Husgvarna 50 Rancher. Designed to make the non-
professional work like a pro.

Don't forget. Husgvarna prices have come down. Getting
Husqvarna quality won't set you back as much as it used to. In fact,
you can buy a tough, rugged Husgvarna for about the same cost
as a chain saw of lesser quality. So if you've ever considered owning
a Husqgvarna, now is the time to get one.

For the dealer nearest you, consult your Yellow Pages or write
Husqvarna, 224 Thorndale Avenue, Bensenville, lllingis 60106.

Get a free carrying case
when buy a new Husgvarna
44 50 or 61 Rancher chain

saw. at participating dealers, while supplies last.

EIJ Hurna

The Chain Saw Professionals.

VCR ACCESSORIES
{Contmued fram page 155)

take up much space and its cost is fairly
low ($30 to $175). The RF switcher is a
device that conveniently switches be-
tween inputs and outputs, and makes it
easy to select the input of a VCR, video-
disc player, antenna, cable convertar,
video game or computer. [t eliminates
the rat’s nest of wires that often accom-
panies video gear and, at the same
time, allows differenl sources to be
routed to different TV sets. Most
switchers will produce a small degree
of line loss (3 to 7 decibels) because
thay do split the signal, but the majority
of homes with a strong signal shouldn't
be affected. In residences with a weak
signal, switchers will tend to increase
the snow level To prevent this, and
also to boost any weak signal, a signal
amplifier ($25) is the answer. This unit
is sometimes called a mini-amp, and it
boosts signal strength by about 10 deci-
bels, This will generally get rid of snow,
and afford a better picture overall,

One unfortunate fact of VCR life is
that cable TV converters prevent you
from watching one channel while tap-
ing another. The converters disable a
VCR's programmable timer and leave a
TV receiver's remote control totally
usoless. While these problems may
seam unsalvable, there is a light at the
end of the tunnal, and it's called the up-
converter. This unit {$30 1o $75), some-
times called a block-converter, relo-
cates all VHF and cable channels to
UHF frequencies, which the VCR tuner
can pick up sasily.

Maintenance accessories

The neort set of accessories to look for
is designed 1o extend the life of your
WVCR and keep everything in good run-
ning order. A bulk eraser ($50), for
instance, is & convenient item that will
8rase an entire tape in seconds, and can
provide a cleaner tape than a VCR's
erase head.

Video head cleaners should definite-
ly be included on your shopping list.
They come in all sizes and shapes, and
are usually marked as to what VCR
modeals they will work on. Other clean-
ers are in cassetwe form with specially
treated tape or cloth, and some manu-
facturers use a wet solution. A new
idea comses from the Koss Corp., whosa
WVIP cleaning system features a replace-
able premoistensd cleaning cartridge
that's thrown out after it's used.

Videophiles want their video librar-
ies protected from humidity and dust.
Manufacturers offer an assortment of
dust covers, storage holders and cases.
Many firms produce custom VCR cov-
ars designed specifically for machines

of varying sizes, so be sure to specify
your model number when ordering
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them. As for cassetta storage cases,

buy only those that store the cassette VCR Maintenance

on its edge. i
Some cables are prepackaged with F- ike the average Bulck, your VCH neads cassettes are, they cannot clean every-
cunnmrsataa:hznd.a:;gmismakas aitention and care if it is to last many  thing perfectly. They should be used on a
them ¢o tie Hiatare ah years. The asverage life span of video regular basis, but once a year you should
oY g : you heads is 2,000 hours, but that figure can  send the machine out for & $125 clean-

buy cables and connectors separately be mxtended if you keep them clean. ing. :
for |'3|-'|§lﬂl' runs when needed. 0’%9 The first thing to do is make sure that If you are very careful, you can purchase
interesting prepackaged cable set iS | your VCR is placed in an ares where a VCR cleaning kit and do the job yoursalf.
called Interlink II from Monster Cable, there's adequate ventilation, Do nof posl-  Of course, this typs of procedure will
and it comes complete with heavy-duty tien the machine neer any heal sources invalidete your werranty. Cleaning kits
shielding terminated in twin 24-karat :‘fﬁ#a“m.hﬁ;m:ﬁwuwg ‘pmuullfm:::awih ﬁnﬂhdu;maﬁml
gold-plated connectors designed for di- - If possible,  dust cover important read), special Q-Tip-type
rect audio and video inputs. The com- memmm cleaning instruments {do ool use regular
pany also offers special 18-karat plated the outside of the maching with a damp - Q-Tips) and & special cleaning sobution

A cloth 10 keep it dust-free. using a chemical calied Frean TF (Todhlor-
adapers in F-connector and UHF con- Some pedple clean video heads every 25  otrifluaroathans), Make sure that only this
figurations that fit over the RCA phono | 1w 30 hours (this includes both playback  solution is used, and that there are no oth-
pins for even more fAexdbility. and recording time). Others prefer to wal  er additives such as any type of aloshol.

Splitters let you divide any video sig- until the picture shows actual degradation Following the detailed directions, open
nal for routing to ancther source. Some in the form of snow and white streaks. A the machine and clean the video heads
mp]mm Bk SEBAES. ADCH IS Rettar ?E?]dhm 11'1“ ha uu;ﬁm wmhm&mmmm

; : ; or 50, If you have
?Mmﬂm;ﬂgmﬂhﬂ:;:ﬁ: ing track of hours, clean the heads oncet & across the heads. Then gently clean the
should be listed on the pac month if you are n beavy user and once tape guldes and their corners. Mext, clean

- Imgal. every three months if you are a light the rollers and the sistionary erese, audio

Finally, when you're shopping for | e and control track heads. When you are fin-
video accessories, you might be sur- Choosing a cleening system is a person-  ished, close the machine tightly. Some-
prised to find that most discount houses al matter. The wet systems ars lass abra- times, it's best to let an experienced per-
oither don't have them or aren’t very siva than the dry ones and sometimes . gon take you through it the Brst time,
knowladgeable in that area. For the afford better cleaning because their solu- Finally, the most important measure
more expensive items, such as signal tions dislodge din from the heads, Howew-  that you can take in the step toward per-
processors, it's best to go o the local er, many dry systems are quite good, espe- fect maintenance ls to use the highest
video specialty store. As for cables and cially those made by Fuji and Sony. Wet quality tspe. Cheap, off-brand tape will
the Hke, the helg hood el 7 systam manufaciurers 1o take note of are  tend to shed and clog up your heads, caus-
smrﬂ“ﬁlldn fine E[:Ltnluml:s Koss and Mormronics. As good as cleaning  ing mare wear.—D.G.

Gel these protessional advantages al no exira cosl
when you take Locksmithing Institute training.

BE A LOCKSMITH!

Learn the money-making art of  key machine, locks, keys, parts, due 1o rising crime. The Institute,
Locksmithing! Home study with the  picks—azll al a price man grad- ol course, can't guaranieg you a
famous Locksmithing Insti-  uates say would be fair lor just the job or income, bul we have suc-

lule is like an actual ap- instruction! cessfully trained thousands of
prenticesnip .. in your START NOW! men and women with basic me-
OWN wall-equipped chanical aptilude in this mosi
lock shop You work  Inmere weeks you can be ready o essential profession. If you can
under a Master Lock- make money copying keys or in-  Study at least 1 hour a week, we
smith instructor, re. Stalling ‘ocks. Later, you can get can do the same lor you. Write us.
celve your own electric  Into even more profitable areas ol It couw/d ba the key 10 & new fulure!
locksmithing. Our course also |n- .. Approved by WN.J. Com-

cludes a special unit on Fire and /—\ missioner of Education
Burglar Alarm Systems—anolher |\ /{; State Approved Diploma.
Held with new earning potential == Approved for Veterans.

LOCKSMITHING INSTITUTE

Estabtished 1848 « Division of Technical Home Study Schools
=3 Little Falls, New Jarsey 07424

o i PO S

r----------'--‘.-“.---'---------------------.---.---'-
"l bawve altmady “The lessans, |8 TO: Locksmithing Institute, Depl. 110-113 Littla Falls. New Jarsey 07424 :
m"'IEIFe:HI :1;1:‘ mtlll'fltth and in- : 1
m 3 Lodge slructors were
St 3% Agary: EXCELLENT .. |n Please send FREE Op-  NAME -
= kmr:';_tnl-...m nlu N Lok 1Imnuullw tnin?a : porlunity Bookle! and  AnDRESS_ . N ]
see my jocksmith course (3 the Locksmithing coarse, Am
pricheally paid for! | was Leling my friends about the |B 33Mple lesson male- o gy . :
ﬂlgl 50 tnﬂ':llj.lurf”wllh s ?“:ﬂl!ii.! a5 01 i well warth : rials. Ho obligation. No Srive s §
sonL in my entire life!" & haition™* A (]
Adelindn Orsi, ir., ” Frank R, Bishap, |8 salesman will call, :
Amsa, Calil. Halt, Mich, | ¥ [0 Check here I Valoran .
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Don't let those memories grow brittle
or fade. Here’s how to keep your home
movies in the family for a long time,

BY CLIFF GROMER

gy are the treasures and memo-
ries of a2 lifetime—otherwise
known as home movies, Stored away
and forgotten, countless reels silently
decay in the back of hot closets and in
dark, dank basements. But the destruc-
tive procoss may not nood yoars to
occur, Given the right conditions, a reel
of home movies can be ruined in
minutas.
Damaged movie film often can be
saved by a professional lab that special-

Flim can get brittle, then decay and mildew
while he?r?g stored. Here 3 & severe case,

Fix Sprocket Holes

Use a nall clipper | left] te fix a torn sprocket.
Area | [right) shows clipper’s cut. Areas 2
and 3 were made with scssors. Area 4 was
made with a commerclial notcher.

158

izes in this type of work (a fact that
most home movie buffs and even cam-
era store personnel are not usually
aware of). There are sven some mea-
sunzs you can take to save damaged
film. But there's a great deal you can
de through a progmam of film and
projector maintenance—to  prevent
damage from occurring in the first
place.

Most home moviemakers bealieve
that once a roll of movie film is
processed and put away in the
can or box, that's it. The film is

threaded upside down in the projector
will have the sprocket holes on the
wrong side, The projector sprockets
than punch holes into the picture area,
or in the case of 8 sound film, punch out
the sound track.

Auto throaders are a wonderful
invention, but they sometimes act as
auto shredders. If you use an auto
threader, take off the projector cover, if

{Plpaso turm to page 160}

Test For Brittleness

good for lifs. No so. Movie film
is perishable. Made of an ace-
tate base that is coated with a
gelatin emulsion, film can dry
out, become brittle and shrink
when exposed to high heat
and low humidity conditions,

or when left neglected over a
period of years. It can become
a victim of mildew when
it is stored in a high moisturs
environment such as a damp
callar.

Twist a length of film to see If it's too dry. The film
should curl smoothly without cracking or snapping.

Use A Film Editor

Ideally, film should be
stored at 50° F. or lower and
50 percent relative humidity.
Temperatures above 75° F.
will start drying out the film.
When film becomes dry and
brittle, it will snap or tear
when run through a projector.

Often, just taking film stored
on the top shelf of a closet,
where heat collects, and plac-
ing it on the closet flocroron a
lowar shelf, where the tem-
perature is cooler, will enable
you to save it.

Movia film can be
scratched, tom or crumpled in
its initial screening if it is
threaded improperly or run
through a dirty projecor. Film

POPULAR MECHANICS - NOWVEMBER 583
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Wet-cleaning film with a commercdal film
cleaner removes dirt and mildew. But more
importantly, It adds molsture to the film and

prevents it from diying out.,

PRESERVE YOUR MOVIES
(Continued from page I58)

possible, 50 you can see the film as it is
being threaded. Splicing a long leader
on your film also offers insurance
against threading damage. If a problem
oceurs, it will be the leader rather than
your pictures that gets sacrificed. Dam-
aged leader can be cut off and new
lsader splicaed on.

If you thread your projector manual-
ly, use the manual operation knob
{most projectors have them) to check
that the film is engaged properly bafore
switching on the power.

A clattering noise when the projector
is running, usually accompanied by a
flurtering picture, is a sign of a film—
not a projector—problem. The cause
may be a torn sprocket hole or a tom
frame. It's important 1o repair the film
as s00n as possible. Running a film with
torn sprocket holes will lead to more
torn holes. Small tears lead to big tears.

Damaged frames should be cut out
and the film spliced with a film splicer
(available for $6 to $10) and cement.
Splicing tape, while faster and simpler
to use, isn't as good becauss the adhe-
sive tends to ooze, causing flm layers
to stick together.

Tom sprocket holes can catch on the
sprocket teath, causing the film to tear.
This problem can be fixed in saveral
ways. The frame with the damaged
sprocket hole can be cut out and the
film spliced. Sprocket repair tape is a
quick fix for a series of torn sprocket
holes. It reinforces the area much like
loose-leaf paper hole reinforcements.
But the adhesive on this tape also can
ooze. Using too much of this tape will
build up the sprocket side of the film

160

and cause uneven winding on the real,
which can crease the film.

If one or two sprocket holes are torm
in one area, cut the outside edges of the
hole to keep it from catching and tear-
ing in the projector. Use small nail clip-
pars. Don't use scissors bacause they
leave sharp edges that can get caught.
A commercial notcher makes round
edges, but leaves no square area for the
sprocket to grab. Sprocket holes that
are slongated, but not torn, should be
left alone if there is no picture flutter.

If the film does become creased,

How To Splice Your Film

either by a threading problem or by
uneven winding, it can be straightenad
to some extant. Lay the film on an iron-
ing board, cover it with a towel and
press carefully with a steam iron.
Movie film often is ruined by running
it through a dirty projector. Dust and
dirt, especially in the film gate area, are
abrasive and scratch the emulsion. This
shows up on the screen as flicks and
specks. The damage progresses with
subsequent viewings. Dirt gets wound
up on the film reel and creates bigger
(Please tum to page 162)
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fiim emuision side {(dull side) up In splic-
left-hand section |1} Trim excess

flim splicer's cutter |2). length of
flim to be attached inright splicer sec-
tion |3} Lift up the right-hand section and
moisten exposed flim to soften the emulsion

POPULAR MECHAMICS = MOWEMBER 1983



TECHNICAL KNOCKOUT.

Chevy 5-10 Blazer 4x4 with Insta-Trac. Here's a breakthrough in four-wheel-
drive technology that'll knock you out with its convenience.

The revolutionary Insta-Trac system is standard on every 4x4 S-10 Blazer, Regular-
Cab and Maxi-Cab Pickup. Shift from freewheeling 2-wheel drive to 4-wheel-
drive High and back at any speed. A lighted action-display console shows when
you're “hooked up” to 4x4 traction.

Number one in sales. Insta-Trac has helped make Chevy S-10 Blazer 4x4 the best-
selling sport utility vehicle in the U.S.A. There's also the available muscle of a V6.
And, with the optional rear seat folded down, you get a longer cargo length than
any full-size sport utility vehicle. Chevy S-10 Blazer. It's a knockout.

Some Che ﬂmnt trucks are aquipped with engines produced by other GM divisions, subsichanes, or atfiliated companies
worldwide Ses your dealer for details Lat's get it together  buc r|-='ut

‘CHEW 'rouan ls ’rAl(l m,i eqnnef‘

- J'-q




Meet L-P-Waferwood® It does
plywood jobs even better than plywood.
It cuts and nails more like solid wood. It
splinters less. And you can use it indoors
or out. Best of all, L-P-Waferwood costs
less than plywood. A lot less. Try it.
Made by Louisiana-Pacific C tion.
Your dealers name? Call toll-free,
1-800-227-3800, extension §27.

PRESERVE YOUR MOVIES

' scratches that show up as running lines

and “rain” on the screen. Sound tracks
cen alsp become damaged by dirt and
sound scratchy.

Trying to blow away that “‘dancing
hair" while the projector is running is
not an effective cleaning method. Take
out the film gate and clean the aperture
with & small brush or alcohol-damp-
anad cotton swab. Of course, running
old, dusty film through your projector
means the unit is now loaded with dirt
again, so be prepared to reclean your
projector,

Just about all modemn projectors are
lubricated for life at the factory. Older
models require periodic lubrication and
have oiling holes for this purposse. Fail-
ure to lube the machine causes it to run
unevenly. This puts a lot of strain on the
film and often elongates or tears
sprocket holes.

Don't make the mistake of thinking
you can squirt ofl on the film while it is
running. The oll simply will mix with
any dirt in the machine, creating an

II'I cotton swal 4]

are lubricated for life at the
may require you to do regular olling (1)

ﬂlﬂi'iddlrthmm rmtl'uﬂlm film vi sat of
sm&uﬁungmagmn . the gate Iﬂ- st oo e
an‘smauyjuhmmmnlpﬂwem mounted about 3 feet

(Continued from page 160)

abrasive sludge which is disaster for
your film,

Another source of film damage is a
bent real or a metal reel that has a burr,
These scrape and gouge away at your
fiim. Trying to bend a reel back into

subject to burrs, they tend 1o be weak
and can close in at the top, rubbing
against the film as it unwinds. New
reals are inexpensive insurance.

One of the fastest ways to damage
film is to grab the end of a loosely
wound reel and pull to tighten it up.
The action of the flim tightening
against {tself can cause cinch marks
throughout the entire roll. If your film is
rewinding loose, hold back the reel
with your hand to create more tension.

The bast thing you can do for your
home movies is to run the film into
another real and then back onto the
ariginal reel, and wet clean it with a
commercial film cleaning solution
{available at any camera
store). This procedure,
done at least once a
year, aerates the entire
length of film. This pre-
vants the emulsion from
sticking to the layer of
film above it on the real.
The film cleaner, in ad-
dition to cleaning, adds
moisture to the emul-
sion and protects the
film from drying out.

When cleaning the
film, use a fold of lint-
free ribbon or welvet
dampenad with clean-
ing sclution. Do not use
gilicon cloth. [t is not
antistatic and  will
“magnetize” tha film,
making it attract dust in
the air. Also, when han-
dliing film, it's a good
idea to wear inspection
gloves, These are just
soft white cotton gloves
that protect the film
from finger marks. In
addition, as you're run-
ning the film from one
real to the other, the
gloves will pick up prob-
lems such as tom
sprocket holes and poor
splices.

You can wind the film
back and forth by using
your projector rewind, a

{Flaase turn to page 164}
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In just a short time, you can be ready
to joln one of the fastesi growing indus-
tries in America...an Indosiry where
qualified men are making from $10.00 to
£15.00 per hour...and that's just for labor.
Paris, engines and accessories add even
mhlhrprnﬂu.

Because the small engine industry qu
grown so quickly, an acute shortage of
gualificd Small Engine Professtonals exists
throughout the country. In fact, it nol
unusual for a good small engine man to be
three to four weeks behind in the summer
and at feast a week behind in the winter,
When vou see how many small engines
are in use today, it's ensy to undersiand
why qualilied men command such high
prices —as much & $17.50 for a simple
tune-up thal takes less than an hour!

You get all this Professional equipment with your
... ALL YOURS TO
All at NO EXTRA COST.

course, PLUS 4 H.P. Engine .
» KEEP....

in SMALL ENGINE
service and repair

Start your own money

65-million small engines
are in service today!

That's right — there are over sixiy-five
million 2-cycle and 4-cycle small engines
in service across the U5 A, That's the
official count from the Engine Service
Assn., and new engines are being built at
i rate of one-million per month! With
fully accredited and approved
Folev-Belsaw training, you can s00n
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out und pay you well to service and re-
pair therr lawnmowers, tillers, edgers,
power rakes, gardes tractors, chain
saws. mini-bikes, go-carts, snowmo-
bilex, penerators, smowblowers, paini
sprayers. . . the list is almost endless.

Hu e:pnrlema necessary.

You don’l need 1o be a *born mechanic”
or have prior experience. If vou can read,
youl can master this profitable trade right
al home. in your sparelime, without miss-
ing & single paycheck, Lessons are fully
tllustrated — so clear you can’t go wrong.

Send TODAY
for this
fact-filled

FREE

Cash in on the
huge demand for
small engine repair.

everystapo!meway

You receive trade secrels

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business. what (o charge.
how to get free advertising, where to get
supplies wholesale ., all the “tricks of
the trade™. .. all the inside facts you need
to assure success right from the start.

Increased Income
Ylve had abour 8
FEArs €IPCrieRce
repairing small en-

Riney ., but re-

pairs were only

mimar . . wniil 1

started the Foley- i - S

Belraw Courte.”” ialter H, Sirick
Camphedl, Califomda

With our famous “leam-by-doing” train-
ing meihod, you get practical “hands-on
experience with specialized tools and
equipment that you'll receive with your
training fus 4 brand-new 4 HP engine —
all vours to keep !

SEND FOR FREE FACTS!

You risk mothing by accepting rhix
affer to find out how Foley-Belsaw
iraining can give you the skilfs vou need
to increase vour income 0 a high-profit,
rertssim-{.rrmf business of your own,

Just fill in and mail coupon below (or
send posteard) 0 receive full information
and details by return mail. I IT TODAY!

FOLE¥-BELSAW INSTITUTE of

SMALL ENGINEREPAIR
S0317 Fiely Bidg., Kansas City, MO. 4111

BEAT INFLATION!

Work part time, full time
A right at home- we help you

THEIBHIIIIBLHTIIIIN

[ T A -y

FOLEY-BEL3AW INSTITUTE 50317 FIELD BUILDING
WANSAS CITY, MISSOURI B4

[J YES, please send me the FREE boakdet thar

qives full detads about starting my own bosiness m
Small Engine Repalr, | undarstand there is no obligaton
and that no salesman will call

BOOKLET!

Lrzin in e oiar oy boss
in apreditable Sparetsme
of lulllene bisehesy of
your owe PLUS complete
aetisfs emouy 1B-Day

MO RISK Trial Ofter!

1
]
1
]
i
I
1
1
I
i
Tells how wu guishly =
]
]
1
1
1
1
[

-
1
1
1
1
1
I
i
]
]
]
[ ]
]
1
]
]
]
]
1
)
1
]
1
]
1
i
1
1
I
1
1
1
I




P
r

$22,300
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NO DOWN PAYMENT
BELOW-MARKET FINANCING
SEND TODAY FOR
[ s i ek kst s
e
Pleaso send me (chock one): I

O Free colar brochure
O 80 page, full color catalog. (Fleass enclose

1 you thought you couldn't atford a
home ol yourown, think again. You
still can! Owver 20,000 families just
like you have buill Miles homes i
using our step-by-step instructions.
Ower 50 exciting do-it-voursell
models plug a full selection of
optional materials — like heating, I

plumbing and slecirical packages 33 chock or money order)
— are available to give you the Mullto: Miles Homea®
home you want al a price you can 4700 Nathan Lane, P.O. Box 58485
afford Mple, MN 85440
*Sea Catalog for delinition I PHONE NUMBER | ] l
u I HAME |
0 e I cITY STATE I
Miles Homes . == 2

You're Miles abead
with no down payment

MM ] 1ED

I:.um. O Owa O Making Paymeats O Looking
¥ _§F 8§ §F F
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Skylighting with
ENTARAMA

Cutaway Viaw of New LO-DOME ™=

FEATURES:

= Copper llashing

+ Insulated doma,
clear, bronze or
white f

+ Manual, pole or - - - o
molorized cperator - ] " attractive

iuw sithouetle

Give your home a light and airy atmosphere with VENTARAMA
Skylights. VENTARAMA has 33 years' experience making skylit
homes nol only beautiful but problem-fres.

Easy-to-use screenfstorm panel system, silent molorizalion and
pale or hand-crank operator will give years of easy carefras servica,

%‘mﬂm’-"lﬁ‘rllﬂﬂf CORPORATION

\_ 140 Canliague Rock Foad, Dept. PM11, Hicksville, NLY. 11801 {316) 831-0202 Y,
e

PRESERVE YOUR MOVIES
{Continued from page 152}

apart on a board. You can even suppor
the reels with pencdils as a last resort.

When cleaning the flm, create an
apex of a triangle between the two
reals with the cleaning cloth. Allow suf-
ficient distance between the apex and
the takeup reel so the film will dry
before being wound, If the film is
wound wet, it will stick to the layer
above and the emulsion will crack.

If you find home movies that have
been stored untouched for a long time,
inspect the film for brittlenass. Make a
finger-size loop in the film and rub the
ands together lightly. Brittle film will
snap. A second test is to twist a length
of film to see if it can curl over on itsalf
without snapping. Brittle film may be
maoisturized to some extent with film-
cleaning solution, But this remedy will
be temporary at best. Once dried out,
film requires the services of a profes-
sional for lasting results.

If the film is coated with a white
powder, it's a sign of dried mildew
caused by excessive moisture. Film
cleaner should remove this powder, but
mildew sometimes can cause stains o
be cast right into the frame. Here again,
588 a pro.

Film that appears wavy on the reel is
dry and most likely brittle. Sometimes,
the film is so brittle that you can't even
unwind it from the reel without it snap-
ping. The only thing 1o do in this case is
o moisturize the film wemporarily so
you can see what's on it (sometimes
you can run it through a viewsr), and
decide if it's worth the monay for pro-
fessional rejuvenation. Moisturize the
film by putting it in a plastic bag and
then creating @ water vapor aumo-
sphere in the bag with a home vaporiz-
&r or steam iron. Be careful—too much
moisture can cause the emulsion to
float right off the flm base.

Film that's dried out usually has
shrunk, which means the sprocket holes
in the film no longer line up with the
teath on your projector. Use a viewer,
not your projector, to view dry film,

Of course, careful film handling and
good maintenance are of no value if you
rest a real of film on a hot radiator while
setting up your projactor or transport
the film in the hot trunk of your car.

If you decide to have your home mov-
ies rejuvenated, you can send them to a
specialized lab such as Film-life Inc
(Film-life Building, Moonachie, N..
07074, 201-440-8500). This is what
major movie studios, like Walt Disney,
do to renew f[eatures that they re-
release periodically. Film-life has spe-
cial equipment ta clean film thoroughly

(Plaase rurn to page 167}
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Sale on quality woodworking tools
MAKITA FINISHING SANDE FREUD COMBINATION BLADE

This powertul 1008 15 Amenca’s best selling mdustrial paim sandar This cartade tipped industrial biade has been
Qur standard trade show demonstration i 10 have 3 275 [b. man rated a5 the Bbest all-around biade.Rip of crose
stand on it while 275 running. It hardly siows down. Try thal with cul hard or saf wood, plywood, compasition
amy other sandar! Rectangular design lets you Sand Hght Comers. materials, et Specually desigred teeth cut
12,000 RPM assures smooth sanding clean and keave a smooth finish, 107 diameter.

50 testh
wate: 804510 Lt $79.00 o | $46.95 '  Model LUBAM1Y Uit $74.50
opd

Absg gwakable Frewd teflon casted supest cutal
blade 107 diamete:, B0 teeth. Madel LLESMID ST B.98 0

. PLUNGE RPLES
RYOBI 3 HP. FLU anerciseL ll  MIRACLE SANDING BELTS

1 R— So good that many of our BStOmers Bguia
Powerfut 3 HP. mator sm"a.:;'lfrshaniﬁ'll. Set SET boits 2 1 7. Ha?lubﬁ:uﬂ mmzmummwr
routing. hocepts 147, 38 st three-way 5tap Diock These Tamous biineleope Enghsh {or More} and try a belt in vt
rmmuam"mmw?gmmm This chisels are made of taugh Shel we do Mt umwmn?"mm' e
i N BY a a wory atfordatild feh steel Versatie em'q: ot for 3 fuf retue Prices are r::l:!::a:flaﬂmm e
alatie handwork a5 well as -
fth it adaghers. and QUGES. |45, :&wﬂmwmauwmlk’-* e g hgmk' ——Mﬂ
m heavy s1sel terrule mates Ihe 217 100 w 120 $@ e >

e sl b i s x A0 324 100 o 120 $8.90

fains Y, Y7, W and 17 60 9.00 :g :-.-;g

:: i 10,99

2.80 @ 11.20

10 day money
back guarantes
Linming asy o in o
by ge g, W ITE met

WhH P rpaied, retue
W i orhpteai’ covifiinn foe

== ::—-ﬂ. | " i ‘ - ® Pl Pl
PROFESSIONAL WOODSCREW KIT
QUICK RELEASE VISE

These screws are widely used in lemniture manufaciuring and cabinat making. The

SOUATe TeCess in tha head hedps. prevent slippage (and damage) and le13 you sock This amaring visa clamps 1o bench surlaces ok ]
scraws down bight. Exiruded thread (#8) cuts clean. Thin shank efiminates ihe ty uselul ﬁlﬁymv; Ouichly mﬁ:};gmﬁgﬁ_
nmdhumﬂmh‘q.ﬁcu‘ﬂaﬁlﬂﬂﬂmxmﬂmlﬂi".1":"1". m“mmﬁmmmluwm‘mm
iws Tl flart, round or odd shaped pieces, 47 wide, 4 opanng

1%y, 27), hand screwdriver and power drill bit. Super Valun
AL UL ust $39.98

' °/$13.95
Mail coupon
or call toll free:

300'343-3248’ Rpotil's new miter 3w is g .
wikhorss B I
800-322-6100 (Mass.) § oo rmmpnSornrn L
TREND-LINES, INC. iy o ot Wi the heacl Angl markings are per. ——— 4 I
P mﬂwhtastmbm Lock this baauty intg cut-oif o miter posi. " 5
170 D Commercial St. Box 189 and 0o to work, Blade includeq . i

Malden, Ma. 01890

Guaniity e Price

ACCRESIrY W indydes [
& wisa,
1001 #nd thust bag. Special $10.00 when p“‘r:’““ S'UE{ axten-

MAKITA 3/8”
CORDLESS DRILL
With Free Light

rrﬁmnmmm

79 = o0t in the

ot i (001 o 0ud fo the bast Hrﬂhti'ﬁ“;rh-&r:;::ﬂdl

Cay Wmmdmi,m'remmwwm

i ip ﬂm*lmmﬂ 48
ey . o howr charger and car-

D Check o Money Order Enclosed Phooe Model 601001

o e — i .
A L) v sso.os l.g®
D .00, 5500 deposit sach idem. Dt Sarry, no catalogs by phone except wilh arder

$2.50 per ttem extra for C.0.0. shipments. : 29 $1.00 _ Free wilh any order.

in continental U.S.A., we pay the freight!




Now you can share music with these tiny,
lightweight, portable stereo speakers.

Turn Your Walkman ;::uy;:al stereo

Into a

Entert

If you own a Walkman or any other per-
sonal stereo. vou know there are tmes
when your headphone s just plain in-
convenient. Times when you wish you
could share the music with frends. . .at
the beach...at work.

Now there’s an answer, These foldin
mini-speakers expand your persona
sound system so that others can enjoy ft.

There’s Nothing Mini
About the Sound

Plug these speakers into the headphone
Jack of your Walkman (or any personal
stereo] and instantly vou've gol a power-
ful desk top sound system, And, the 24
connecting wire acts as an FM antenna.
Now your personal slereo becomes the
most compact, portable big-sound sterea
system you can own!

Mini-Speakers Fold
for Easy Carrying

When you're packing. ..and you wanl (o
pack light...these minl-folding speakers
measure only 4 x 2Ve x 1" No ?_'tfger than
o cassette tapes! The sturdy, hinged
design protects the speakers (rom
damage,

oy

Folding Mini-Speakers G33,065

Add $2.50 for o F$1 495

postage and handling
.. =13 Order Now
[ T call Toll Free

|| OrderteMink-Speakers or

the Dynacharge Battery
r either
and save 810 Use VISA, MasterCard,
Diner's Club, Amer. Ex s or Carte
Blanche. Call anytime, 24 hoursa day.

1-800-257-6173
In N.J: 1-800-232.-6677
Most orders shipped within 48 hours

Charger with Batteries,

No Risk Guarantee

IT vou are not completely satisfled with
your purchase. return the merchandise
In its original package and we willcheer-
fully refund vour money I full.
We back our products! We give ourown
uarantee, as well as the manufacturer’s
or one full vear aflter your purchase.

namic Portable
ainment System!

away on short-

| Introducing

SEND FOR FREE FULL-COLOR CATALOG
America’s largest mail-order marketplace of thousands of fascinating values
in watches, health, weather, electronics and solar energy for hobbyists,
gadgeteers, students, schools and industry.

Toorder by maldl: We accept major credit cards: include aceoont mamber and expiration date,

or Il you

er, mail check or money arder. Include item number and

tagehandling charge.

NJ residents add 6% sales (ax. Most orders shipped within 24-48 hours

Edmund Scientific Co.

101 East Gloucester Pike, Depl. 5223, Barrington, NJ 08007

Stop throwing your money
lﬁ‘e batteries,
take advantage of this
special offer now!

the
First “Smart”

Save S10 now.

Save hundreds of dollars a year!

When you order the folding mini-
speakers, we'll send you the Dyna-
charge Battery Charger lor only

$9.95___that'sa ten dollar savings off
the reqular price of $19.95.

Either way, vou'll start saving hun-
dreds of dollars a year by recha 1nﬁ
batteries at least 1,000 times. ﬁc
setl of Dynacharge Rechargeable
Battertes s guaranteed for 1,000
recharges or 5 years.. .whichever
comes first. Think of the money
vou'll save, not just on vour personal
stereo, but on any batterv-operated
product you use: camera [lash, port-
able radio, elecironic games. ete.

Recharge Your Batteries
and Save!

Order the Dynacharge Battery
Charger and a set of balleries in the
size of your choice. We guarantee
vou'll start saving money immedi-
ately. or just return evervihing in
the original package and we'll cheer-
fully refund your money.

Dynacharge Battery C rG33,.077
Reg. $19.95; if ord with Mini-
Spealeers or batteries, 5
only
Rechargeable NiCad Batteries
“AA [ .of 2) G33.,073 &7.95
“C" (pkg.of 2] G33,074 995
“D”(pkg.of 2) G33.075 10.95

9 Volt (pkg. of 1) G33,076 11.95
Add $2.50 for postage and handling,




PRESERVE YOUR MOVIES
{Continved from page 164)

and get the dirt out of the scratches,

Scratch marks, seen as running black
lines on the screen, are removed by an
interesting process. Using a combina-
tion of chemicals and heat, the process
swells up the emulsion and then melts
it down several times. This softening
permits the gelatin of the emulsion to
be absorbed and blended into the
grooves of the scratches. The process
does not affect picture sharpness. [t
works only if the scratch hasnt pene-
trated down to the blear film base in
black and white film, or penetrated
beyvond one color layer in the emulsion
of color film. The process does not rely
on a surface coating of any kind.

Brittle and shrunken film is remoistu-
rized {a process that can take up to 72
hours) and then stretched. The stretch-
ing is only temporary, but it allows
encugh time for another copy two be
made. Film-life also can copy shrunken
film by using a special printer that has
adjustable sprocket teeth,

One last note. If your home movies
should become damaged by water,
don't try to handle the situation your-
salf. If you let the film dry on the real, it
will harden and be beyond rescue.
Unwinding and cleaning the film also
can endanger it. Keep film damp by
putting it into a plastic bag and get it to
a professional as rapidly as possible.

Film-life charges $15 per 50 feet of
black and white and §18.50 per 50 feat
of color film for its rejuvenation service.
It's a lot cheaper to maintain your pro-
jector and films. And it’s the best form
of health insurance for your home mov-
ie family. ™

The Videotape
Alternative

More people than ever own videns cas-
sette recorders. and home movies are
beginning to make a transition from film
to video. For the past few years, the
Fowomat people have been transferring
both home movies and skides 1o video-
tape. By transferring to video film which
is beginning to show signs of damage,
you ensure its survival. We tried it with
our own home movies and noted no loss
of quality. Indeed, Fotomat was ewven
able 1o comparsate for & minoe or so of
overexposed frames,

Movies are transferred directly. You
just number the reels in the order you
want them placed on the videotape.
Slides can be transfermed with a variable
delay batween each one.

If you buy the video cassette at the
same time -as the transfer, prices are
about $40 for the first half hour. If you
supply a cassette, the cost is lower, Exact
prices vary from region to region.—N.5.
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If you're still it's because you
drinking haven't tasted
whishey gold rum

on the rocks... on the rochs,

old rum—the
qmm:ﬁ alternative to
bourbons, blends, Cana-
dians, even Scotch. The
first sip will amaze you.
The second will convert
YOUL

Make sure the rum is
from Puerto Rico.

Rum has been made in
Puerto Rico for almost five

: 2 centuries. Our specialized

skﬂls and dedlcanon have produced rums of exceptional
clnmess and purity No wonder 86% of the rum so
in this country comes from Puerto Rico.

RUMS OF PUERTO RICO '

e L
Aged for smoothness and 1aste.

For irpm ‘Aums ol Pusrio Fion” recipes, write: Pusrio Fican Aums. Dept. PA-3
1260 Avenca of the Amancas. h{‘r‘ N‘r‘ 10102 € 1982 Governmant of Pusrio Rico
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Bell Hellcopter [facing page ) took

us lrside the cone, which was covered
with ash-laden snow [above). Once
Inside, we faced the volcano's shield
|right}—that mountain of dried lava
that plugs up the volcanic vent. Lava
bullding up pressure under the shieid
will eventually blow it out like the
cork In a champagne bottle. Sdence
Editor Dennis Eskow looks on (far
right] as U5 Geologlcal Survey
sclentist Don Swanson uses a laser
distance meter to help measure

the growth of the volcana's shield.




MOUNT

ST HELEN'S

We helicoptered inside the cone
of a volcano that has taken at least 23 lives
and given us new insights into geology.

; *, L aaN BY DENNIS ESKOW, Science Editor

Bell Jet helicepter shuddered against the cold wind as we skimmed
the treetops. Little ponds of blue and green water broke the verdant
carpet every few yards, a familiar aerial view. But just ahead of us, inside
the top of snow-capped Mount 5t. Helen's, awaited a scene from another
planet. The pilot, a Vietnam vet who also had seen action in rescues after
the mighty volcano exploded in 1980, slowly took the bird 10,000 feet up
the mountainside. Our first look inside the crater of Mount 5t. Helen's was
sudden and shocking.

“My God, how are we going to put down in that?" 1 asked through our
headset communications system. The crater, as deep as a football field and
about twice as wide, was coverad with cinder-laden snow and pyroclastic
rock. There wasn't a sign of life below us as steam vents sent clouds of
sulfur and water billowing from what could easily pass for a lunar land-
scape. The land below looked soft with gray volcanic ash. Here and there
we could see deep fissures in the earth, ominous holes that could swallow
a8 man, As Warren Fortier set the chopper down gently inside Mount St.
Helen's, we saw a thin white trail zigging and zagging across the crater

{Pleaso tum fo page 172)
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La Fédération Internationale de I'Automobile presents . ..

The World’s Great Performance Cars

—incredibly precise and detailed minted miniatures

The 100 greatest performance
cars of all time —portrayed

in brilliant micro-detail

by the master engravers and
craftsmen of The Franklin Mint,

Attractively priced ar 59.50
for each gold-on-silver miniature.

First Edirion Proof Sets
fimited to 25.000 world-wide.

The minted miniature. Microscopic sculp-
tured detail . .. roised in precise relicf
against a mirror-bright surface of 24 karat
gold. Perfectly formed ... a triumph of
exacling craftsmanship. All in an area no
larger than the eve thai beholds it.

This is fascination of the minted minia-
ture—and the secret of its appeal 1o collec-
tors throughout the world.

MNow you are invited to discover this
amazing achievement of the minter's art for
yourself, in The World 's Great Performance
Cars Miniatures Collection.

Issued by La Fédération Internabionale
de I Automobile— the world™s foremost au-
tomotive authority —this extraordinary
new collection will consist of 100 intricately
crafted miniatures. Each will portray a
history-making performance car that
proved the value, on road or track, of a
dramaiic advance in automolive tech-
nology. And the First Edition of the col-

of pure gold on solid sterling silver.

Hand-held miniature above shown actual size.

lection will be minted in pure 24 karat gold
electroplate on solid sterling silver.

These richly detailed miniatures will
honor such renownad cars of past and
present as: the 1982 Ferard Boxer, rated the
fastest road car in the world today, The /978
Porsche 911 Turbo. ore of the most im-
pressive sports cars ever. The 1% Ponriac
GTO, first of the big eagine U.5. "muscle
cars.” The 195 Merceges-Benz 300 5L, the
famed fuel-injected gullwing coupe. And
the 1930 Cadiflac, with its whisper-silent
¥-16 engine,

Each gold on silver miniature will be
struck in flawless Proof quality. Further-
more, these miniatures will be minted in an
elongated rectangular shape—displaying
both a front and side view of each car. Just
the way you'd look at il in & museum, at an
auto show, or on a set of working auto-
maotive drawings.

Acollector's case, magnifier, tongs, Certificate of Authenticity and reference Toldars will all be provided
i subscribers at no additional charge, Ministures shown in casc are for purposes of illustration only.

Your miniatures will be sent Lo you at the
convenient and avstéematic rate of one cach
month, and the attractive price of just $9_50
for each gold on sterling Proof will be guar-
amreed 1o you fTor the entire series. In addi-
tion, you will be given the option—without
obligation. of course—1to complete your
collection ahead of time once all the Proof
dies are ready for minting.

Few of man's great inventions have a
richer or more nostalgia-filled history than
the motor car. And so, as you build this
collection, you will have the satisfying op-
portunity to share with family and friends
vivid memories of those exciting auto-
mobiles that have been the best of a very
special breed down through the years,

To acquire a limited First Edition Proof
Set of this important collection. return the
accompanying Subscription Application to
the official minter, The Franklin Mint, by
November 30, 1983, Subscriptions will be
accepted on an as-received basis. Once the
limit of 25,000 gold on silver Proof Sets
is reached, no further applications can be
accepted. It is important, therefore, 1o
respond a8 soon as possible.

First Edition limited to 25,000
FProof Seis world-wide.

Please mail by November 30, 1983,

La Fédération Intemationale

de I" Automobile

S0 The Franklin Mint

Franklin Center, Pennsylvania 19091
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Please enter my subscripton for o Firs :

Edition Proof Set of The World's Grear

Performance Cars, consisting of one hun- |

dred 24 karat gold electroplate on sterling |

silver miniztures. 1o be senl 1o me af the o

ralz of one por month and at the guaran- :

teed issue price of 39.50° per minature.

| need send no money now. | will be billed 1§

prior to shipment, A collector’s case, :

magnifier. ongs and specially prepared

reference lilerature will be sént o me ot o

no additional charge. :
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The Franklin Mint is the world s targest privale
mint. I is not affilinted with the 105, Mint or any
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SENSAPHONE.

A TECHNOLOGICAL BREAKTHROUGH IN
HOME AND OFFICE PROTECTION

WHAT IS SENSAPHONE?

Senzaphong is a home and office sacunty system. I8 will call you
in the event of tire or breakans. Sensaphone allows you ta listen
in 1o Ylive” sounds inyout home or otice while you are away. It
will alert you in case of electrical failure it the room
lemperalure goes up of drops excessively. . even || your base
mant tloods, And Sensaphone is also an automalic phone
dialer

MOMNITORS ENVIRONMENTAL CONDITIONS

Connectad 1o your telephone, INe Sensaphone checks lor power
tailures, monilors the lemperaiure In your home or office
listens for any wunusual soundz and three conditions of your
choice when used with our optional accessories. Il the
temperature rises, it the power fails or your smoke alanm goas
off . . _Sensaphone will 1ell you

Sensaphomne

INSTANT TWO-WAY COMMUNICATION

The Sensaphone s 50 intelligent |l speaks to you. This compact,
casy-lo-use unit identifies itsel! in plain English, gives the car
rect time, the room temperature, il the electricity is on and then
lets you listen in through its built-sn microphone, Even if your
power falls, the Sensaphone assures full operation and memaory
retention with its own battery back-up system The Sensaphone
will call the preprogrammead numbers 1o warn you the powear is
off or il 115 ballery power i5 low

HEAR “LIVE" SOUNDS

Whether traveling, out for the evening or just checking on your
vacation home, you can call from any phone in the world and
check the status of all condltions. The Sensaphone will answer
with a "'hello™ and your lelephone number
All =ix conditions will be accurately
reported and then you can listen far noise
An excellenl way 1o lisien n on the kKida
when you're away of 1or unusual sounds in
your home of ollice

AUTOMATIC DIALER

You can also use the Sonsaphone as an
autgmatic dialer when you're at home
Eas=ily program eight of your most fre-

quently used numbers (up to 16 digls
long). Press the dial key, and your San:
saphone will automatically dQial the
| number you wani

EASY INSTALLATION
Even installing the Sensaphone (s
easy and takes only a lew seconds
Programming takes just a few
minutés and you can continue 1o
use your phonea |n the normal man-
ner. Installation of the Sen-
. saphone may enlitle you 1o an
msurance discount of up 1o 10
— percent. (The Aetna Casualty
] and Suraty Co. now offers 8%
o o when used with & smokea detec-
tor.) Conlact your insurance
agent for detalls. Fire, elec-
frical fMailura, break.in,
Hiooded basamant, excessive
cold or heal, Sensaphone
calis you the minule I hap-

s,

Dimensions: 71 " 2 2" x BY"

Thres accessary S&nsors are available separately tor the Sensaphone: a magnetic reed switch which can be installed on doors, win:

dows, drawers or anything thal cpens or cloges. A waler level swilch for any area (such as

yaul basemeant) where ‘waler damage

could ococur and a remote lemperalure sensor allowing you 1o monitor the temperalure at a remole lacation.

Mow you can protect your home, your vacalion house or the security of your oflice wilth & Sensaphong, a produclhof Gull & Western,
made in WS A Next to your home, the Sensaphone could be the most important investmen! you make.

WE ABSOLUTELY GUARANTEE!
Use the Sensaphone with your home or nrnmphm{m both) forup 1030 days. | you decide for any raason you are nol salislied

retumn for a 100% refund,

S81000 . RRE Jold Hiath melol paak Ll $230.85
ar $225.00 each for lwn ar more units
SBO0H (Magnatic Reed Swilch)

e N T

(ADD §5.50 per order for shipping)

..$ 1095 each
SB0012 (Water Level Bwiten) ... .. .00 000, - aaasm
SBO021 (Remola TEmperature Se0S0M. ween: s b 1095 ach I

1 SELECT HAHKETIHG, INC.

I maygall LT iree 24 hases &

ORDER TOLL FREE 800-854-0561 Ext. anl

I CaliforniafAlaskal Hawail (714) 953-806)

FI'! Vil | Golivery, Maslor Charge and Viss oredit card hobters
L ADH- eli]. B EPBCE OF My’ he
raskdanl g pad 5 tay (a)ow 46

I‘b«rmuﬂnﬂmm
wopks for Jalivary). Mo GO0 D s sccapind.

|
i
|
i
2020 W, Hawell, Sulte G, Anaheim, CA 02808 J
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i You've heard of the
Shopsmith’ woodworking

machine — now lake a look

at Total Shop — the improved
woodworking machine.

For example!

1 1. Addilional headsiock bearing sl
1 the lop of the quill shafl, permits
overhmad pin rauting while adding
exira slablily and durability.
I The Shopamith’ machine does not

have Ihis exira bearing.

2. Basic machine weight of Total
Shop ks 275 pounds; the Shop-
! smith” machine welgh: 198

pounds.
: Let us send you 12 more
raasnna Total Shap is a
1 beller buy,

Tor5L SHopy
P O Box W6297rGreenvile, S 29606

Total Shop . . . the
name for quality.

CALL TODAY

of the 1ol free |
Bible 1-BO0-845-9356

in 5.C_ call

2B8-4174
fup Far bedon it

e e Pl

Dept. |
FO Bos 16297
Creanyiie SC J9508

Wour Mama
Addreyy -

cy Shain

3
i
I

e e

b
b

JACK DANIEL'S
FIELD TESTER SHIRTS

These are jus! like the shirts old Wallace
Beery used to wear Of course, my shirts
have the added feature of a "Jack Danial's
0ld No_ 7 Field Tester” on the chest. Made
of 50% cotton-50% polyester they wash
easy and keep their shape Colors: Natural
with brown lettering, red or black with while
lettering, Sizes: X35, 5. M. L. XL 515.00
delivered.

Send chach, money ardar or won American Express,
Dlusra Club, ¥isa or MastarGard. inchuding all nan
Kﬁﬂimtwmﬂmm lax for TN

delbvary ) For a free catalop wrile to Edidie Swing at the
above address Telephane: 615-75%-7184

V)

FREE

COLOR CATALOG

Bulld Your Own Grandiather Clock
Prices Starting Under

260

[ine i
rovement and dial)
s lg-it-yourself case

kits, parls pre-cut
sfinished clocks
#5alid 3747 hard-
woods: black
walnut, cherry, oak
sHierloom quality
sFaclory direct
prices
»30lid brass
Wesl German
shiming
movements
= oney back
uaranlee
ompt shipmen

UWASTERCARD ana
VIGA ACCEFTED

| Cali gr Wit

| W EMPEROR*
| CLOCK COMPANY
1 WORLDS LARGEST MANUFACTLRER

OF GRAMDFATHER (SLOCKS
Inctustoal Pars
"-Irhn-. AnETa

Prusne 1 208 S28-2018
™ CANADA: Emparoy Clook g
B0A Nuwebaiid Sivmsd | praion, Dﬁﬂﬁ

IHSIDE MOUNT ST. HELEN'S

and a tiny white X" that marked our
landing strip.

“"When we put dowrn, you guys run
out in front of the chopper. The geolo-
gists will meet you,” Fortier said, even
as the bubble pitched forward less than
100 feet above the "X."

“Why don't you just cut off the
engines?’ | shouted above the mount-
ing engine noise. ""We're only staying a
half hour or s0.”

Fortder's good-natured smile showed
as he turned to me and said, T don't
stay hera.” Photographer Vic Huber
and | quickly discovered why. As we
were grested by U.5. Geological Survey
scientists who had landed moments
before us, a distant crackle—much like
a sustained barrage of firecrackers—
gave both of us rooldes pause. Was the
mountain exploding again?

"0Oh. no. Nething like that. [t's just a
rock slide.” sald geologist Christina
Heliker., one of those brave souls who
sponds most of ovory daylight hour
inside Mount 5t. Helen's. “Look up.
You'll see a rock slide,” she said. And
there it was. All around us rocks tum-
bled from ledges along the rim of ths
volcano. The air-filled balls of silicon,
iron and quick-dried lava cascaded
down the walls of the volcano, falling
less than 100 feet away.

Lava shield growing

Heliker had been working with geal-
ogist Don Swanson inside the crater all
that week. They and other USGS scien-
tists have been watching Mount St
Helen's expectantly as the shield of
driad lava in the center of the valcano's
dome grows about 1.5 centimeters a
day. American geologists are deter-
mined to improve the accuracy of their
eruption forecasts.

When Mount 5t. Helen's exploded on
May 18, 1980, geclogists were far from
surprised. Daily earthquakes and other
signs had alerted them that the volcano
was about to spit hot lava. But they
were astounded at the eruption’s force
and at the fact that the cone of the
mountain exploeded outward and not
upward. That helped contribvte to the
deaths of at least 23 people. Another 52
are missing and presumed dead.

While much about the way volcanoes
evolve remains a mystery, some impor-
tant facts have been well established by
the studies of Mount St. Helen's and
other volcanoes. Recent studies indi-
cate that a buildup of silicon in the
steam coming out of the mountain is an
indicator of an approaching axplosion.
The silicon apparently comes from sand
that falls into the beiling magma (mol-
ten earth} lake bensath a volcano.

{Ploase turn to page 174}
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_ Now...$1 % per window
for an inside window

insulating system that
stops cold air and
increases R value by 90%

One Kit Easily Insulates 10 Windows

* STOPS Cold Air Drafts 100% = Packaged On A Roll For Easy
« Easily Installed In 5 Minutes Installation
* NO Tedious Measuring or « Wipes Clean With Damp Cloth &

Cutting Folds Away For Reuse

* MO Malling, Screws, Magnets or = Opans For Easy Acceas or
Channels Claaning

* Household Hair Dryer Pulls « Can Be Seamed Together For
Window Tight Large Windows

* Heal Window Delles Detaclion

Our Doubla

farm with rmost Inaid-u wilrndOw
wn! products on the market Inda]p
bsen | wre difficult 1o install ook
EVEN WOk,
'H'-lvnll have seen homes with a

cancepl 10 windows in homes and bus)-
m The system is simple, fow n cos!
m S0 SUDBHON 1o wi products
ng 5 10 10 thmes an much. Anyone can
mru.slwl rasults inminutes, jus? by

l:ll’ﬁwdr tic fixed 1o the appl mumra:ryllcﬂmbhtmﬁt tastenar 1o Arywhere in USA
m Nﬂtml‘rlnt mwﬂmtul Hoat-Window Film 24 rs a day —
effectiveress as a window insulator falls ﬂ'mwlthmurﬂm .3?1 iy st air 7 days a week PLUS POSTAGE
ilmuul o pero. 10 the surlma | e | ﬁﬂ tightans Dperatnm Only Qualified
Wa have adapled a technoid that was dirum nnd wfforllessly. You have To Take 5;;19;5
developed for the lnduulﬂal g just pro mlw y sealed your window from
anu:w Wea ::ﬂ m urwpmducl:: that mT naHlda and mh:a. Io‘mad k;“ thermal barrer OME TEN WINDOW KIT
keap will redhucs haat cold drafty =
product freshness by keeping aif oul windows and prevent cold air inflitration into 40 Inches wide by 41 feet long on a roll

The Hest Window lakes this technology & 110 feet of Fastening Track.

r living area
few steps further and applles the same el

ENERGY ARSENAL HEAT WINDOW DEPT. PM-11
254 County Line Ad., Hatboro, PA 10040

GUARANTEE

Tast the HEAT-WINDOW
SYSTEM. Trial test
without risk, Install the
Heat-Window and should
teal that it did not
ncraase the overall
comfort level or did not
perform 1o your expecta-
tbns!hnrﬂu?rlhaﬁudn:mf
portion within 1 or
a rafund of the pum&
prica less postage.

Pleaso gand me __________ kit anlnp-laqt mlmim Palio Door & Picture Window Size Kit
— T feat x 9 feat with laatgning track §

One 10 window kit — 40 inches wide by 41 'I'Be'lh:rlﬁ 11DIHIuﬂmlminqtm¢kf-n-rtrnlm prica of
$14.80 PLUS $1. ?sﬂm
A 20 window kil — in-:heuwidq B2 teal bang with 220 feal of fastening track and easy instructins
for 526,00 PLUS $2.00 Postage. A of §1.80 if

A 30 window kit — &0 inches wide by 123 feel long with 330 feat of 'I'ul:qninp track and sasy
instructions for $41.95 PLUS $2.25 Postage. A Savings of $275 If purchased saparatoly.
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SALE ... NOW!
FACTORY TO YOU

o Any 110/120 KAC
sullel

= |5 Amp groundsd
outlets

w100 American

«  Cord
wilth ground
= Al WL
compaonenis.
» Sale. vasy o

gwitch light

Ideal for Computers, TV/Games,
Workshop, Kitchen or Basement

e Ee—— e E—— i —

Send check or maney order payahble
lo: CIRCUIT LINE. 111 New 3L,
MWL Joy, Pa. 17552

Includs §2.00 for pestage and handiing. [P ma-
ey add B cabes lae)

ETATE

Fhe American

Clock Builder

NEW!

100 PAGE
CATALOG
$2.00 ppd
(Rethanded wih
yourtisiordery [o ]
LOWEST /%
PRICES [
IN THE [§

LARGEST SELECTIOM!

& Do-i-Yoursel! Clock Kits

Musgic
Firishing

Solid Oak L ST
School Clock . vf#.lh'
Only $19.95

Ipiun §2 50 shappingl

1733 Xo1 Complete
Kin Inciudes:
& Sodid Dak Party
& Quarty Movement
= Matal Dial and Handy
& Corvax Glass
, WAntiqued Esgle

ITE O 1-312-564-0600 P r-re-
(Craft Products Co.
CLOCK BUILDERS SUPPLIES

Unpl, PMIN 2200 Dean 51, 51 Charhes, IL 80178
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| INSIDE MOUNT ST. HELENS

| {Continued from page 172}

As the silicon builds up, it traps the
gases needed to fuel 8 massive erup-
tion. As the gases collect, the magma
reservoir expands, pushing lava up a
vant in the mountain cone. At the top of
the vent, lava that has time to cool
forms a shield that plugs up the vent.
Eventually, the pressure becomes s0
great that the shield is blown out like
the cork from a champagne bottle,

Mount St. Helen's is a “composite”
volcdno. It erupts every couple of centu-
ries. blowing away its top. When tha
volcanic ash settles down, the original
mountain is buried and the new site is

far higher and broader-based. Other
types of volcanoes include cinder cones,

killing hundreds and sending oumt a
plume of ash so thick that metedrolo-
gists baelieve the upper atmosphers
may have bean covered with a thin film
that has helpad contribute to a slight
decrease in the Earth’s temperaturs.
There is an average of two earth-
quakes & day inside Mount 5t. Helen's,
according to Wayne George, an observ-
er for the Coulitz County sheriff's
office. George and his wife live in a
cliffside trailer less than three miles
from Mount 5t. Helen's. Their job is to
watch the tiny rivers that meander out
of Spirit Lake. In the 1980 blast, the
laka was so filled with lava that it could
no longer contain hundreds of thou-
sands of gallons of water. The outrush-
ing water formed new rivers and cut
sudden valleys in the soft volcanic rock.

i 2

composed of very loosely packed ash,
and shiseld volcanoes, such as Hawaii's
Mauna Loa. The latter are made up
entiraly of steadily flowing lava. A
fourth class of volcano—the lava
dome—is & cooler mountain from
which very thick lava flows.

Besides Mount 5i. Helen's, the most
notable activity in North America has
come from El Chichon in Mexico. The

composite volcano erupted in late 1982,

Today, dried lava in the lake hangs
on tenuously to millions of gallons of
water that could burst through and
flood nearby villages. To lowar the
pressure, the U.5, Army Corps of Engi-
neers pumps the lake 24 hours a day.

“If the lake ever goes, I'm here to
wam the county that the river's com-
ing,” Wayne George says. "It might
give folks a few hours’ head stan to get
out of the way." o

EL CHICHOM PRHOTOGRAPH BY BRIAN B WOLFF, LLLSTRATION BY ED} LIPIMNSK



He likes jeans made of tough,

cotton denim Jeans that iit nght and
look good, withoutfrills or fancy
stitching. He's the man who Knows
there's more lo quality than an
inflated price lan The man in the

Plain Pockets'Jeans
onyat JCPenney 15%




The Lincoin AC/DC-

Professional results at a do-it-yourself price.

non-ferrous and many other elactrodes.
Standard features include input plug
and receptacle, electroda holder, work
clamp and cabla, Flus a free "Waldor's
'] Guida" with llustrated Instruc-

Big brother to the AC-225-5. Easy
to use. Easy to afford. The ideal welding
tool for fabricating, maintenance,
farm repalir and construction, piping
and hardsurfacing.

Gives you the choice of DC or AC
and runs on single phase 230 volt
power. Great for code quality welding
with Fleetweld® SP. Easler welding
in all positions. Low range sta-
bility for thin metal whare a
smooth arc 5 essential. ldeal
for Stalnweld?® low hydrogen,

tions and tipa to bettar welding.

utor In the Yellow Pages undar
Welding Equipment. Or write: The
Lincoln Electric Company,
Cleveland, Ohlo 44117,
Canada, France and
Australia.

[
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Bratton Machinery

IESEMEYER =

Great $avings

= ROCKWELL #RC-33
137 % 59" Planer

2h.p., 1 ph, 230 volt

=1 450
5200

. $1.250

' (casters & stand extra)

Less Re uate

Mus! buy by 12-31-83
(FOB Mamphis, Tn)

FOR ALL YOUR
WOODWORKING NEEDS,
CALL BRATTON

BRATTON MACHINERY
& SUPPLY, mc
ATTH Dwpl

i Tanahasasa £ 1738
4 0— Bl Frun: 1mm:u
= In Fiode: 1-000-33- 1
r_-v L (0] 333-all]
=3 L#lﬂl'ﬂ'urm-pl Enmuwmm-lww

“~ Limited quantities of sale ems. Adverlissd
{ prices are cash sales Visa and Mastercard

+ Rockwell Rebate:

A space age polish
that remeves and
prevents pitting!

SEMOVES st pREVENTS PTG

met-a

"'-U‘lrluuu Fm..lﬁ"
T n'ULAN'I"'"
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S - £
VR - |--|I

MONEY BACK GUARANTEE!

MET-ALL aluminum polish,

Cleans, palishes, waxes and profects
in one application. sale, last, easy
1o use.

MET-ALL shines aluminum and all
ather metals toa mirror-like finish,
Great for home, auts, marine and
aviation use_ Tested and approved
by the three largest producers of
aluminum.

MET-ALL. Removes the dullness,
not the metal.

Ask your retailer or write to:

DARS MET-ALL INDUSTRIES, INC.
29-00 Review Ave., Long Island City,
NY 11101 (212) 837-3535

HINTS
FROM
READERS

Look for your Lincoln Distrib-

Storing fasteners

COUNTERSUNK SCREWS

WIDTH OF
PAMN PLLIS 118

114 x 114"

1 =% 1™ HARDWY/DOD DADO

1 %8 PINE 114 x 2"

PLYWrOOD0

No-:“wmn
——CREWS

k. 5

M4 = 112"

318 x 308~
RABBET

PAN DEFTH
PLUS 1427

Wil
Y

CADO

¥ ou can make an excellent storage sys-
tem for nails and screws with bread
loaf pans from thrift shops and a few
scraps of wood 10 serve as supporting
shelves. Cut as many shelves out of a
1%8 as needed. Several stacked
shelves generally work better than one
long one.

To determine the height of the shelf
sides. add ¥ in. to the pan heights of
gach row plus the shelf thicknesses.
Rabbet the top shelf and dado the sides
to receive shelves. Make pan rails by
ripping a 1xX1-in. strip of hardwood.
Dado the strip on both sides and cut it
into rails the depth of the shelf. Also cut
end strips.

Assemble by setting one rail the
width of the pan plus % in. from the
shelf end. Check that the rail is perpen-
dicular to the shelf then glue and tack
it in place. Use a pan as a guide in spac-
ing. Locate the last rail test-position
the end strip and trim the shelf length
as needed Bore and countersink the
top to attach runners with No. 6 flat-
head screws. Glue and screw the
shelves into the sides. Attach a Y X
Z-in, plywood strip behind each shelfo
serve as a stop.— Glenn D'Cnofmio
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Bald? Thinning? Worried? Read. . .

"BALDNESS CONQUERED"

Medical Breakthrough Successful In More
Than 95% Of All Casesl

by Michse! J. Ross, noled Ressarcher & Halr Tharspial

Doar Friend,

it was with gresl pleasue that | answered an invilation fo bring you news of & remarkabis

breskthrodgh for baidress:

A Iriumph of what [ beligve can be called nothing less then surgical skl and daring imagina-
tion, combined in 8 program thal has been lesled on over 1000 forfunale men who needed our fhalp._ . . and
our private ciimic. In fact, since | was inmvoived in ifs

sod o anmounce thal now. .

could affard the snarmous cost of attendin
development from the very baginning. | am p

= IF 'OU ARE BALD = [F YOU ARE CONCERMED ABOUT
EXCESSIVE PRESATURE HAM LOSZ

I]l PROGRAM OFFERS YOU A& WAY
%!ﬂuﬂ? SE THE SHAME AND SUFFERING OF

E'u'qn |1' rm: m mmplula bald. mn if you haven't
nad a 5 ram:l uf nalr an ur Em years. .. with

you can laok
alrnng \'Ir le. Inﬂ dmrabie ain. . mth hair that
commands raspect, thu kind of hair women love tarun

their lingers through,

16 YEARS OF HAIR RESEARCH 0 BN
SPENT W SEARCH OF AM AN lﬂ'mh m'!
My HAIR SUPPLAMTATION research began more than 15
yéars ago in England where | worked with some of the
most respecied hair therapists and praclitioners in all
ol Europe. To be fair, some don’t consider
baldness a major problem, but you wouldn't knaw it
from falking to most men wha are bald, going bald, o
warried aboul losing !Imr hair, To these men loss of
hailr means untime ing, endless ambaraumant
problems with co Imot and ulllmateli r -
EIT 'ﬂ'hlcdll is \rdh'grE: less than E10 M LH{ has
n investad worldwi rhan £om-
nigy and researchers in WI&T BALD-
ER 0v both sides of lheAllann: doctors, chemists,
and biolo Jists joined the work
SUCCESS
L]

THENW CAME THE BREAKTHROUGH: OVER
I SUBJECTS WITH MALE PATTERN BAL
Thanks to the lireless efforts of dedicated researchers
and the selfiess mur m‘ u arly test subjects—tha
mysiary of HAR SUP was unraveled, At
lpng last we had found tmauuw 10 stop ihe tragedy
nf hnmnu:s inits tracks and help almost arg man o &
ht new beginning—trom P25-year-plds with
51??1tlznrnmng hairlines 1o mlﬂdhﬁ-ﬂquﬂ mEn with
raashoe of hair 1elton their scalps. With years

of development and testing nur rReRarch was

proven out. And among men whi have visited our
elinic in New York Clty—even thoze with so-called
“irreversibie” male pattern  baldness—wa  have

achieved a consistent success rate of over 35%.

THE HAIR SUPPLANTATION ERY:
I‘&F MEDICAL COMPOUND
twa results in over 1000 cases, our key HAMR
II.IPF MTATION discovery is a medical compound,
developed and patenied a major gnaffiliated dro
Euna I‘nm miraclg is that its use in the HAMR SUP-
TA process was enfirely yatoresesn until our
testing bagan, Hworks by clinically preparing thescalp
iwithout chemical irritants ar dan urnushnrmunﬁ IIJI
povide an environment where
can occur. .. safely and naturall
cliant puts it, the HAIR SUPPLANT l'tI.

15 Mt
RAM is

-s:mt;{u:;cuyumr :haululoqlcalmuhanlsmsmwm
lex to be adequately explained in this
KMo b "’::S'..#.‘?‘“:E“'Fi"? Short Tited BALONESE
) @-Hiusirated re e
fﬂlm oh the NAIR SUPFLANTATION PROGRAM snd
he research effort fnr.ll ANEWER TO THE PROBLEM DF
I.ﬂllﬂt now available to hose who wigh fo seethe
ITIVE PROOF in the privecy and comfart of their
homes , ., without theexpenseof traveling to New York
for 3 private consultation.

NEW! FOLLICINNH3
PREPARATION (5™
FOR HAIR o

FOLLBCIN-MNE Preparation Far
Hair has been spacially
formusated 10 provade scaentific
suppart for conlinued normal
hair mh. NediF Aourishment.
S e oo

i 1] Bre I

e mast—FOLLICIA N s
'lunt:llnn specific” micro-
nufrient group works ﬂmw 1]
promabe essential biol
activily ., ., while Ihe g
B3 regimen halp insure fat
hair follicles are praperly
sgryioed by the micrascaps
capallaries that the
chemical balld ks
MECESS3 lu-r THFRUL HAIR.

i Qatte simiply,

i1's gab what yo

nmt.n nsure |
& beautiil,
OF Wi

NOW AVRILABLE TO THE GENERAL PUBLICI

Through a special arrangement with & natienal maker
or Haur l‘n-a "H Ju";-duc we are now making the
0N availabie to the gen-
eral nuhlh: Thig marks lna very first time we have
agreed to reveal the f pgram successfully tested on
over 000 bahd and balding man at our exchusive chinic.
Because we ftrrﬁr believe that knowledge of THE ULTE
MATE AN BALDNESS should not be lkmited to
1he pn'rllnagad few
WHO HAS USED HAIR SUFPLANTATION?
Men of all ages, but mostly atluent ones since the
program was designed o b3 administered by b fbnty
paid doctars and hair ther l;ts . with treatments
costing 52,000, £3.000, and more, But what all
these men had in comman was that they had tried

|

hing TO GROW MEW RAIR.
nnt @ market, Many were complet ¥ bakd. Others
found thal day by dljl urann by strand Ihﬁf Were

. BYE lﬂlkand lotion

Lﬁ'“i tgmr htahr ri-nt ing ﬁmud 1o help. Yel
& 1 EVETY ZENQIE ONE O ESE MEn
A FULL HEAD OF mﬁ T nciude: s

FAMOUS HMEHIT I:Ili ‘Pﬂluiﬁﬂlﬂ% -'W
'II,"'E L 3 L]
« MEM FROM EVERY WALK OF LIFE
We can't name names in nrlnl}!hni.lqlulluru will receive
signed and notarized pmar 0 amous salis-
fed customers with ﬁ@ ﬁ rder]. bul we can lell you
that you wioukd recognize therr names instanily, know
their faces from nﬂ'spap«s and T.¥. and be
astounded at hnwﬂ TI‘ fook. .. thanks to the
miracle of WAIR SUPPLANTATION. And These ate men
who came 1o us full of despair, desperate for R BALD-
MESE SOLUTION.

STANN

18 W. 2T ETHEET, NEW YORK. N.Y. |

O Please send me my FREE copy of BALOMESS

CONQUERED. And RUSH me the supply of

FOLLICIN-NH3 checked below

1 MONTH SUPPLY OF FOLLICIN-MK:

&45 plus &2 shpg & hndlg. (Tota! S47)

COSAVE §14—2 MONTH SUPPLY OF FOLLICIM-NH3:

£80 plus 83 shpg, & hndlg. (Total $83)

O SAVE S27T—3 MONTH SUPPLY OF FOLLICIN-NRZ:
$130 plus 54 shpg & hadig (Total 5114)

O SMWE 3122 -—RECOMMENDED 6 MOMTH SUPPLY
OF FOLLICIN-MHI: 5160 ('We pay shpg & hndig )

Total Enclosed § — L FT Y]

1
1
1
|
1o
1
| O
1
1
[
]
i
:D\frsa O Master Charge Bank ¥_ _ __ ]
I
]
1
|
i
I
|
I
I
I
|
I
[

HESEARCH INTERMATION

Account ®
Expiration Date

Name_____ =
T S v
City

b | [ — Zi
SATISFACTION I‘ll.l.llIT[lB R YOUR MONEY BACK
Use FOLLICIN-NHI for a full & monthe You musd be com-
pletety delighted or gemply refurn smpty omtles lor a
ampl full refund. . no questions asked 1
h aciurer’s Mol While initial results are glien Seen i 1
30 days o less, for mawimum gifects gur cesarchery
recammend the dady use of FOLLICIN-MHI tor & fult 6 1
manths




Look

for trouble
...and find it.

New “Understanding Digital Troubleshooting™
book from TIL.
The ruwe is an to digital cireults, inceeasing the need
tor cxpert mainenance and repair toubleshooting,
Before trouble finds you, get the new TT Under-
sendimg Sevies Digital Trosdbleshooting book. The ook
ciwens hasic concepts and operaring principles and
[eads you through to accurnte mw aring
rechnigues.
This 264 page book is filled with the larest
informarion, clear illustrations and self-hel
tests, [t everyching you need ro find rrouble

in digiral systems,
E

TEXAS
INSTRUMENTS
Creating useful products

and services for you.

—_——— e — — —

Pletse sand me: Z Gusnilty  Prica Mzl o
lewl Tiitretoatrg — Texais Instrumnenits I
| [ Ugeaning S0k St Enciones Wl LTI, M 0t |
1 —
[] Uneberutanding Mhcrigeocesion — (LCBSIYY) i DA fow Undenmambing Series. Prices subjpecr ro change with-
| ] Ungersianding Caicelasss Warh — (LCAGOAZ) L] T e I
(w] COMMTREEHINS -
I rmml.m i L Encclome check or momey onder with sales 1 {exceps I
I [ Undersianding Compuie Soencs — [LCESI T I-.‘l AK, DE, NH, CRL Forrign onden st be in LS. I
I [!Wum““m_dammmt —— @ BB Liln and include shipping chimes. Mo phone onden, I
(LCBETTY) wag Pl
| tndersiantng Bwcorose: Secersy — |
l Syamarr —{LCBT20H) "t . I
[ Underalanding Ectrone Comtral of Ensegy
I — {LCBE6A2) — BB Ak |
1 Telephone Eecironics —
| osman  auw |
I [ Unchestinidshg Fieciipme Conthsl of Astomafon Liirw I
Sy — (LCEEGAT — T
! Ll ey Comsnee . |
[ A Aucn (LCASASTIAL Be? (LEWETGE) — L O Iy
| O 0c A (ucns07y0C o i1CwiED) R |
I 7 Loaming Comber Librory Cotwlog |CF-TH) =it he © el T Fﬁ.F«-]ih'-!I

o — — — — T S e — L S S S G NN RS A S Ao A e Ee E

THE FUN MACHINES ,

that work, too! A

\ e FUN TO BUILD!” |V 2R
J_ﬁ,_‘ e FUN TO RIDE! \h¢

Fle <~ These rugged off road wehicles B o
are powersd by 5 hp 1o 16 hp .
Amgrican-made ongines
Engine is completsly as-

A and painted. You just bolt 4
everything together G

;m:‘r starl r: ing.

i priced rom
$479.95 1o $1279.95. MODELS

" e Lol O g
comp B, 'write or call:
I'I H ”‘ﬂ! Dept. NMT, P.O.Box 1148, Benton Harbor, MI 40022
I LL FREE 1-B00-253-1030; In Michigan call §16/849-3400
Il Il I = E N

NEXT MONTH IN PM

PW’'s adventurous editors. . .

m Fly a new hot-air balloon that
you can backpack.

® Bulld a log house.

® Ride the fastest motorcycles—
over 140 mph.

® Design an electronic office
on wheeis—in a van.

m Shoot the new crossbows.

BURBCRIFTION BINVICE: Populsr Mechanirs Magnons wil
wapun reewipl frem iie reader of & cempleis new or remewsl b
meripesen srder, undertake fulfiimant of thet ordar &5 s 5 pro-
whde L dalivery Yo Che Posisl Rerr within six 4a
twrlve weehas, I for soms reason Chin camnst be duns, pou w1l be
mgtly fuatified of Uhe aeas dite Deal will begl yusdr osbeddip-
lom, with & request for asy Puribher isslrariions you mey have
concaTing youl efder. Flrsss sddress &l oach ofders Lo s 80
Popular Mechanics, Pa, Bux Disd, Des Maines, Lows S006)
hauabd pou have "':f prohlém with your subseFploon, plees
wrrte Joan Harrs, Customer Servier Depastmesl i‘upulu
Mechanics, PO, Boa 10080, Des Moines, lows B0 Te sasure
quickest servier, plesss eneloss mmarling lnbs] when writing
ta Wi OF Shel FEREWIRE Fial il e Fiplion
Herreal ordars must b feceived ol leasl righel wesks prine (o
ENPEPRLHIT b0 SN caniTvied srvher.

Popular Mechanics

P.O. Bos 10060, Des Mones, ks 50050

Please enter wre
Y E S | my subscnpbon {o
" POPULAR MECHANICS for:

[0 1 year$11.97
[0 2 years $21.97

Paymeniof$__________ isenclosed.
Bill Ma

Il et

M
Adoress

City = Zip

Your first copy will be on NS way 10 you in six &
fwehia woaks. Walch for it!

A publication of the Hearst Comoration.

Charge orders subdect fo publnher's sceptance
(Above prices apply i LS. & Possessions only. Cansdian
#nd Toreign prdes. upon reguesl.]

CHANGING ADDRESS?

It you're planning io move, piease let us know at
Ieast sighl weeks balors changing your addmss.
Anach current address [abel and fill in your name
and your new Bddress, This will serve 0 insurs
prompt sefvice on youd suhscrption

Sand oid label with your name
nd new addraas b

POPULAR MECHANICS
F.0. Box TDOGH, Das Madnes, bowa SO350
or codl toll-free BOO-24T-5470
Stuin of lows residents ealk: $00-332-1271

MAME

{Ploase prini)
HEW ADDRESS
T BTATE ZIF CODE

POPULAR MECHANICS « NOVEMBER 1983




VITA-MIX®
STAINLESS STEEL
POWER GIANT

*Food ﬂ
'Nut-ﬂtiﬂﬂ k e =
v eTime T
SA E -'I{Iiuney J— , g Ma]ie TOTA.L JUICE
% .E:‘_; £

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

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

Vita-Mix® —the one that throws

nothing away — grinds grain — ’ﬂm JFoimd
makes 3-minute bread — makes tota LEMONS (Vit. ©) %0 mg 346 mg.

ORANGEST 1Vit. ) 108 mg. 319 mg.
APPLES Vit Ab 160 LU 380 LU
*Per pound of fruit

tFresh ripe Valencias

Grind any Grain easily,
and MAKE BREAD Fast.

GRIND whole kernel wheat into

Jjuice with whole fruits and
vegetables — cooks — freezes —
makes yogurt, salads, purees,
baby foods, peanut butter,
cakes, special 22
diets, party ot
drinks —

grinds meat cereal or flour and immediately
— chops ice MIX and KNEAD it into
— over 800 BREAD DOUGH (all in one
recipes. simple three-minute operation,

with precious vitamin oils and
fiber retained).

COOK BY IMPACT —

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

by excessive heat.

#* FREEZE ICE CREAM —

o M e ® instantly
Vita-Mix® Makes Instant .. .without artificial color or filler.

Total Foods Simple as Make your own Yogurt easily
One, TWG. Three. . . By cup or gallon — Save money!

(1) Put wholesome unprocessed FREE with each Vita-Mix® !
gﬂ;adréﬁ;; exclusive splash Order now and get a big Iﬁ-pﬂge recipe and instruction
h : book and enough wheat for your first loaf of bread free! Ask
() Flip lever for patented for our low salt, low fat, low sugar, low cholesterol recipes

head on impact.
(3) Open pressurized spigot e O I et ..

. nothing wasted or | WRITE TODAY' SEND COUPON TODAY TC: |

thrown away! Cr PHONE TOLL FREE: V- t M- ® Il
1RO LT A1 -

CHECK THESE FEATURES IR 1 ?m > nEEm.m |

|
I
Corporal

= Safe Stainless Steel Construction : 8615 Usher Road * Cleveland, Ohio 44138 :
* Standard 115 Volt Grounded Outlet | WE'LL HUSH TO YOU A GIANT FOLDER giving complete. exclusive
' e
I
|

{also available 220/240 volt) tails. . _plus WHERE TO BUY information. ..and SPECIAL PRICE. :
* Call About Unbelievable 5-year Warranty'! i oo I
* U.S.A. (Since 1921) Nationwide Service Hame el |

I
I
|

s Self-Cleaning | Address
* Super Power Motor i
* UL Listed - Heavy Duty Quality Lf“r State Zip

—————— ————————— — ——— . — S  —— ——




HARRY WICKS

WORKSHOP
MINICOURSE

Power planes pay off

Virtually everyone making a living in
woodworking knows what a power
plane is—and how effective a good one
can be. However. most do-it-yourself-
ers | come in contact with {in my aduk
education woodworking class, for ex-
ample), do not know that such a tool
oven exists.

Basically, a power plane does every-
thing a hand plane does. The difference
is that the planing job becomes effort-
less because the tool does all the work
You simply guide it. The power plane,
depending upon its maker, will have a
spinning blade with one or more cut-
ting edges. located about one-third of
the way 10 halfway back from the lead-
ing edge of the tool. To obtain depth-
of-cut. the front shoe adjusts up or
down (in the same fashion that a sta-
tionary shop jointer does), Because the
entire cutter on the bottom is exposed
when the twol s in use it should be
used with extreme caution. Every man-
ufacturer 1 know includes a thorough
manual with its tool Read it through—
especially the section dealing with
safety, No matter which brand you
buy, you'll find that handles and grip-
ping portions of the wol are well away
from the blade while the 100l is in use.
Make certain vou grip the tool as the
manufacturer specifies.

| am not aware of any “'cheap” pow-
er planes. Since they are designed for
lots of use, most can withstand the pun-
ishment that constant usage and toting
10 jobs imposes. | have a pair of them in
my workshop: the comfortable-to-grip want,
Black & Decker Industrial shown here
{which has just about eliminated the
jack plane from home carpentry tasks)
and a smaller version by HRockwell
which does those tasks [ would normal-
Iy use a block plane for.

If you're contemplating a plane pur-
chase. rent ome for a weekend the next
time you plan to do a lot of planing
Heft the ool about and use it on prac-
tice cuts. Once you've mastered the art
of genting the spinning cutter on and off
the edge to be cut without making a
dip—thus a gouge—you'll want your
own.

We'll discuss power planes some
more next month. ™

DEFTH-OYF -
CUT KMNOB

The it knob Is rotated in order to achieve the particular cut that you
ammow on the knob serves as the poimer for aligning with index

180 POPULAR MECHANICS + NOVEMBER 1583



SOTZ WORK GLOVES

FARM, INDUSTRY, WORKSHOP & GARDEN
LeatherPalm Astow s

(Shown) $
= Gray, cowhide, split leather paim, finger- per pr.
fips and knuckle area. =

» Elastic at the back of the wrist keeps gloves (Factory "'“" up)
fitting snug.

* Soft cotton lining for maximum comfort
and warmth.

* 22" high gauntiet-style cuff for extended
wrist protection.

* Double stitched In stress areas adds longer
life.

» Supple leather for flexibility .
LEATHER PALM GLOVE FEATURES

Wing Thumb Full Leather Farelinger
Ma Seam On Palm
Far Longer
Reach

Leather
Finger-Tips

TS —
Slrgngih

Continugus Full
Leather Thumb
ANl Argund

Thumb Seam

Continuous
Pull Paich

\

= & ® ¥ ®w W = & ® @ # # % ® & ® & ® 2 ® = oW W

Brown Jersey

: These are the same heavy-duty work
(Not Shown) 8 9 ¢ ' gloves we use in our manufacturing plants
perpr. ,

Lexther
Hnuekig-Strap

* Form-fitting knit cofton gives and construction projects. They last as

dexterity, insulation and comfort. long, feel and look as good as the gloves

(Factory Pck-up) .
i times more. With the Sotz tremendous
* Knitwrist cuft. buying power, low profit philosophy, we

---- L] L] L] L] L] . L] L] [ L} L] L] - L - L L L

Cost Torhal Cosd Inchades
Pecbr  Snipping BHanding

Jersay 1pr. $1.49 1 1 S ———

Gloves.  BUOL, [W1O%...... LAS NO RISK INTRODUCTORY COUPON

can save you much money.

-
| I
I |
i o o L sy T | Low price, top quality, an offer too good to be true? |
leather  1pr.  $3.49.... 4.39 } Stil not convinced? We'll let you test both kinds and |
Gloves “Doz 2.59.... 12.29 | only pay for one. :
1 Doz 1.98 2688
{ lprleatherat ..........oovennnnn... s4.39 |
MINIMUM CHARGE CARD oméggé%?o I ITprlemseyat ........cvviviiiiiireiens FREE :
VISA or MASTERCARD RUSH

{Imsice Ohlo) 1-214-236-502) 1 We've been In business since 1958 and you've seen our ods for |
— many. mary yedrs i you are not fotally satisfied for any reason, your I
SEND CHECK OR MONEY ORDER : money wil be refunded I

PAY BY CREDIT CARD OR MONEY ORDER
AND WE SHIP WITHIN 3 WORKING DAYS [ Qoo intiaducion COURCOREN Custome |

to 3 weeks dediv IEyvers,
Sorry No CODs o N R O, e 4

Sofzinc. 13743 Station Rd., Cclumbia Station, Ohic 44028




: |
SESMULTIPURPOSE WRENCH [E ey
L“ | Al puaprass wander knite. Red
v T et ooy e
Fits Virtually Every Nut and | | | e o
Bolt in Your Home or Car! | 1,75 MO i
Automatic Seff- Adjusting Ratchet b 1/ AN g 430ea
Design Wrench Loosens or ' "'i BN A ‘“’: ":‘
Tightens Every Nut and J '\ 3 o
Hﬂﬂﬁ'ﬁm ".r'u"'l.‘ﬂ 1#1!‘ M '- Hand
Wity Sales PO Bos 44, 3177 Maoie A
o Eliminetes a whole toolbox 1 Waestbory, N Y. 11590 Dl E-11.Ph

full of closad wrenches.
O For bike, boat, car or tractor.
O Use at home, office or shop.

MNow thare's an amazing, virtually aute-
matic wrench that almost makes all those
closed wrencheas in your ool box obso-

lete! Mo more hunting through the lool ™ T ot & Foly quaranimec v v
box for the right size wrench for the job, Stk e
because this one ool fits almost every- .
whera that a cfosed wranch is neadad!

MAKE MONEY

WITH ¥OUR OWN
MAGNATRAC
TRACTOR

)

ARERC b Tyl T UAMANTEE

AMERICAN FAMILY, Dapt. 234 PMA  Box 21,
Kansinglon Stateon, Brogalyn, MUY, 11218
Pigasa send rmg the amazing Mylti-Purposs Wrench
Tor only $4.44 plus 5150 postage and handling
[Send check oF Momey order in WS, Currency oily)
WY, P, Ca, M snd 1L resigents aod approprials
Bales lan

SAVE! Order two Aulomatic Weenches for onby
£7.99 plus $1.99 postage ana handiing

SAVE MORE! Order ihree forocky 51149 + §2.25 PR

BREEZE THROUGH THE TOUGHEST
TIGHTENING AND LOOSENING JOBS
Thiz ingenious bul simple ratchet action
wrench takes on even the toughest, rusti-
asi most stubborn nuts. Loosens even
rounded bolts! To tightan, simply place

Bah a MAGNATRAC Kit topather and ¢o ndg b for sxira
cazh, Thousands 5okl lor IDadng. Sopng armi DaEndening
= CATALOG of Kit consiruction and (ees - §7.00

= ASSEMBLY MANUAL - 57 00 [relurded o &by gurchase
STRUCK-KIT, Dept P13 Ceaartarg. W 302

wrench over boll or nul, apply pressure i:ic:m .

and wrn, The gnip increases as the furn- _

ing gets tougher. And at the remarkably i F REE TOOL
low price of only $4.44, you'll want i

saveral. State Iip -

General Offices: 1386 33h 51, Brooklyn, MY, 1121

WE DARE YOU
TO COMPARE

PRICE = QUALITY » STYLES

WESTWOOD OFFERS ¥YOU MORE . ..

CLOCKS
14 Models To Choose From
MOVEMENTS
| Diifferent Moverments £ Chals
OFTIONS
Beveled Cia Caning @ (ak or Birch
ilicls & Purls
Easy To Assemble Pre-Cut Kits
or Factory Assembled and Finlshed

E F s

CATALOG

Fine Woodworking Tools

Send for your FREE copy of our new color-
ful catalog, Fully ilustrated wath the finest
woodwiorking tools, supplies, books, hard-
ware, and more. Satisfaction Guaranteed
Write today for your FREE catalog

WOODWORKING MACHINES
5 in 1 Combination

WITH ELECTHIC MOTOR WHICH
DEVELOPS 3 HP
= 34" LATHE
+10° TABLE BAW
= 113" DISC SANDER
= 16';" VERTICAL

Dept. PM113
41 Atlantic Avenue, Box 4000
Wolbuarn, Massachusetts (MB35

——---------——J

r-ﬂ--

A Business of your gwn

Eann mhiie pou maer af bome Wb of s w o ges
KA. (Hagung femy gic . ropd SoneDang: W Sl pou
MOW  5Eac spate ves o yoor DaEERTI O garage. Beg
CppaTe Ty A5 HiGEPoaraly

Wrke fow ndddage Mo PR andl el Daoevis Ot

i Tt HYDRAULIC JACK INC
\EF P.0. B0X 18, ACCORD, NY 12404

VERY IMPORTANT
o Trer oy maching built with

. A ALL CAGT IRON TABLES

| B.HEAYY DUTY DEBIGN

C. DEYELOPFS 3 HP MOTOR
D, BUILT A% AN INDUSTRIAL

Supply Co.

MACHIME toy pavtrernss praris/daseks
ONE PLACE FOR ALL YOUR NEEDS . : ll:'-’:T.l'ilI{'::; .\:l:. —
M ake Fuosrvs o rp
CALL NOWI FOR GIFT LR Tabise Ciig. LA w4700

Toll Frea (1-800) 421-2467

IN CALIFORMIA CALL COLLECT (212) 549-0T81
O wiSa [ MASTERCARD [ MOMEY ORDER
PLAMNT:

MASTER WOODCRAFT CO.
BOO SPRUCE LAKE DRIVE - PO BOX 669
HARBOR CITY, CA 30710
A Repubdic-Lagun Group

Datership Avaitable l |

162

» Buy Factory Direct and Save 3_—-:&

= Thousands In Use = Free Brochure ‘=—— o —
* Easy Homeowner Installation TR
& immediats Shipmeant by UPS or PP~ B
HELPMATE Equioment Co. Desl Pi-113 Baroda, MI 4510
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“NEW”

ULTRAS I

ULTRASONIC POWER
GUARANTEES

RATS, BATS.
MICE, ROACHES,

Numm&

FLEAS AND OTHER FLYING OR
CRAWLING PESTS.

ULTRASH, the most
nwmmmm
exterminaiors.

Gets nd of rodents and many insects: indoors and ol
S difically s prsts wilhout poisons, s and
sprays. Uitrasonic forca field drives (hem way pema-
nenty. Advanced circulyy generales ullrasonc sound
waves on frequences al which pests communicale
These nerve crushing sounds, 1o mdents and insects,
perwirata e brain and nervous system causing pain
and discormion, but are inaudibie bo humans anddormastic
animas, and ane complelely sale

Remaricable braakthrough in ulirasonic lechnology
combines unprecedented power and omnidirectionsl
transmission,

This new mMiachine does hot hava the imitatons ol other
pest repefiers. A powestul ultrasonic transduoer [rot 8
speaitar] sonds oyl signals in all direcions | 360°). You
don’t have b "aim” 1,

Covers up 1o 20,000 Cu. FL (2500 5q. FLL

Atacke tough pest problems evenyafene: home.
aparimean], vacahion home, or tam

Scientific Hoatth Services” Extarminalors usa & in
schoois, hosprals, nursing homes, and restaurants hor
indoar-ouitoar profection, Our Paest Control Divisian
has found in Sest Mer test that ULTRAS N is the first
neally e desvedopmend i wTrasonic pest repeliers.
Specifcatons and Features

Caanet - nalural finsh, § 4" high x4 %" dia Weigh
2105 Uises lags Ihan 2 walts. plugs nteany 110V outlet
(2200 available) - Sound pressure. 128 of) 20 42,000
He + Amancan rmade o the foughest commercial
standiargs

MPERMGHMTEETNHFHHM
I Mot Pleased, Return For Full Refund, Also
Covered By & One-Year Manutacturer's Warranty.

TO ORDER - Send 569,95 plus 53,00 Yor shipping and
handing (Pius 5% sales tax i Mass. resident) by check
money crder, or MasterCard'Visa numbes and expira-
tion date to:

SCIENTIFIC HEALTH SERVICES,

Pest Control Dovision, Depl. |

1266 Sokders Field Aoad, Boston, MA 02135

(A CALL TOLL FREE 1-800-134-0854 E).-583
N.C. residents call 617-783-3187,

SCIENTIFIC HEALTH SERVICES
Prest Contral Division,

POPULAR MECHANICS « NCAEMBER | 983

@ naver slops searching for
techninques 10 make a job easier and
more gnjovable And, mare imponant, he

naver s1ops kearming abowt 1ools., | . how 10
choose them and how 10 use Ihem

Mow there's a catzlog for the woodwaorker
who wanis 1o know more Shopamith’s
Better Woodworkng Catalog & Guide ™

Here you'll fird
hndreds of looks (many
of them exclusively from
Shapsmit®} thal wil
hielp you DECome a
mare confident
craftsman The results
will be mcre profies-
sional-looking

projects, completed m
less me than youaver
Thought possibie

Send for your FREE
introductory copy
today!

Lel us help you

become a bener wood-
wirker Send for your fres
inlroduciony 1ssue of the
“Better Woodworking

Catalog & Guide™ "oday il N

Tools, tips &

techniques. ..

for successiul woodworking.

mndmltliu W“ The Homa Workshop Company
and mail it TODA 350 Cervioy Drive

Vandala, Ohig 45377
 Shopsmiin ine 1983
Shopsmith® 15 a registered (ratemank ol Shopamifh ine

_____________ —_———————————

O YES'1 want to becoma 8 beller woothworker
Please send rmy lree copy of the “Belier
Woodworking Calalog & Guide ™ | understand
sl | aeme unger no obligaton

O | currentty cwn a Shopsmah power
wiiwarking 0ol

e
Pl — —

iy

T g o

Ehopumith, Inc., 730 Centar Drive, Yandalis, Dhic 432377 Dinitl AXEY

e
|

183



Rare

TECHNICAL

Discover bundreds of mangyals, edugisel Bandbocks
paparBacks, raprinis, and privaiely published papars on
unusLal technical subjrcts ronging from meginng metsl
18 budiding winodmills, and from fanring hides 10 widda
meshnalogy

¥ou'll soe instantly why g @ e most remariabie
mailordar BGkaore mvarl ¥ou donl know what you ve
bemn missing! Ya probably hawa just tha informglion
You v Bean Searching for Hoe years!

Wide \rar_i_etw

Dimedwar baooks T
rawinging.  hydraulics stesT
ehgirie design, wind and  ediu
power, shpctng sutos] Tan g Mided
Make sompl Books on magnets
Sitirfing engings, batenes, UL 1o
AC imwverters,  surdials, redwilding
of lpthes pnd mlling machines
el Sal oup &
phating  shopl .8 madonde
Dusangng| Lewin calcokes! Plastics
tachnobogy! Transsion alerironirs!
Barild vadiog] Moo .

Highest quality

Every book = guarsnissd to be
high guadity, This B NOT a book
chi, You'rs frem to pick pnd
chooss only the wvery bast books
from the best publishers with na
obdganon, Since | canmal possibiy
offer pvary book published, |
gligrafitee thal only the besi books
&t fisted in my catalog, You cmn-
orgdar with confidence

Build a Iathel

Build & precision lathe lor lpss
than 380 withoul power (ool or
othes precision instruments! s
trual Build & shaper, mifling
gl machine, drill press, rotary table
and indewing head, 8 shest metal
brekel Learn how 10 moke 8
surfaca plate and rebuild machine
tools] Build = small angine without
castings| Collsct and regtore old
glagm angines! Build a welder)
Make yvour own dnll bte. lads,
dies, reamars, and mills, sed
miueh fdrel Discower amn i
credibie 2000 page mechanical
anginger’s handbook|! Ses ctim-
ulating books on designl Ses
Low cost bookints on acraping.
{ding, indaxing, construction of
lathe indicators, and much moral

incredible "how to” books!

Marrm

I Stzeml
Ly

Learn Iaiwr wow can furm an pld Sail
and blowsr into @ ponwerful furmges l’lﬂlﬂ d

it can malt sluminum cans snd m
wormp, oot melal and brasz. MNa m ta
bult one for about 8101 Lnes FOUNAIYI
procary  sRore -:I;:;:nﬂl Paur

Custom casbngs| s on

sgned caiting, Jost wan casting, puur
casting small metal and  suboes
parls,  advanced patterremakiog,

cupbld seorats (for malftog cas) i
o and mong! Discavi how 1o

makg g mell  glass,  bekd

biatincas di P Chings,

magnatsl Quscoves the secrets of
Whetwarth's  1B63  micromeater Me‘t
that could measure to g milliontt of

o anc R DHaS over Books on slpciric Me I l!

harnaces, rmaking charcoal ang
cokn, bodars, and mush margl

Much more!

See technical schoo! fexibocks on maching tood
-:bpqg:r.i-:n, dwnel tepair, nd refrigeration, Learn hgw th
sncipnts rafinamd sl by pas oF msaial fram io o foid! Gt
thousshds & watts from @ comemon suto abterenios | Ryn
three phasa maiors on gingle phael Learn the secrets of
lppd-acid barieries and enwerteenl Start YOUF SN
Faritriew! Rapge small goa enginesl Lesen lockemithing!
Be a srmall nirme operator! Mol

Write for a catalog!

Write for oo copy of the latest
jarn-patkpd pdifion  of I.undnma
Tachracal Books  catalog.

100 US & CAN ($4.0 ;u'rr.m
Farmignt to covar first cliss ﬂﬁ!lm
& Magrglineg, ¥ou 'l sew in g minute
Wiy everyona & taking about This
incradible  madonder  booksboie!
Many of these special nterest
books suddenly go out of pring
You've slropdy missed ool an
oM@ incredibig book=! Write far &
calming and eder the books Yiu
reed while theyre atill avallabia,
Writa For & catalog TODAYI

L ____ &R ___ L ____ R ____ N ____}

Lindsay Publications Box 12-Jw
BRADLEY IL 60915-0012

O Send a catalog! "ve enclosed $1.00 US & TAN
154 Q0 foraign airmail) I

|
S —

BEAUTIFUL
WOOD FINISHES

Watco Danish Oils provide an elegant
extremely durable penatrating finish IN
thie wood, nol ON it' Primes, seals.
hardens_ protects and beautifies in one
lasi. easy apphication

Matural and Medium,
Dark and Black Walnu!

colars for all woods.,
Write Watco-Dennis
Corp., 1756-22nd  SL.,

Santa Momica, Calit
0404, Depl. PM-113

POWER TOOL OWNERS

ELECTIO'
PEED CHANGER

FE‘TUR.ES
LW EEN BV 3 TINES
= SPEED 9 RFM EY I TREDL
= BETUNM SPEED TO
GRIINRL P
= BFU CRANOES Chl BE
HADE 4 BECORD
= | YEAR WARRANTY

APPLICATION

s fnyi PRESSEA

& LATHEN

& AdERaETH NG 10 ER

= WOET OTHER TS0
LN 8 FANE BOONT)

WIDE SELECTION OF
MOTOARS AVAILABLE

" (213) 894-0636
PO, Box 3380

HANSON TOOL CO. (4 uanen ca sosn

B addBieal mlymrior rel B

Telephone Listening Device

Record felephoms ConvErsations in you!
arfice or home  Coamecls between amy
cassete of tape recorder and yout
Telaphose o belaphome LINE

Starts

SO0y pocapd, O :ﬂllﬂq sl iransmitiers woce scrambler
r
and oiker spaciaity dems, enclose 5200 1o USI Carp

WHAT'S HE DOING!

Making 2 Concrete

Flower Poll ... and

$0 CAN YOU!
Make and sell your own

Ruth $5.00 for Bosk
sboul Aluminum  Molds
with prices and production ftrade secrels
direct fram world’s largest mold manufaciurer,

Ovwer 350 designs to select from.
Send §5.00 CHINERY COMPRNY
Teday Ta 3 P, 0. 50X ASS . NICKORY, M. C. 28500

CONCRETL M

A FAMILY TRADITION SINCE 1916 —
KUEMPEL CHIME

Our Experioncs..
Your Craftsmanship

Build the Flnest

* Save 50% on 1]
assamble Red-1-Kul
Grandiather Clock Kits

* 3/4" gherry, oak or walnul

* 1* berveled glass included

* Handcrafted by grandisthers

* Tubular I:!ql'l movemenls

* O start from seratch 3 plans
for $5.00

Write lor Free Literaturs
or Call
1-800-328-6445
Belwoen Bam & 4 p.m.

KUEMPEL CHIME Clockworks
Dagd, 513, 2115 Minnetonkn Bhwd.
Excelsior, MN 55331

NEW!3IN 1

POWER-FEED
PLANER/MOLDER
JOINTER

The lirst affordabla shop
ol iz kind!

\ : FLANER

FACTS
ITs

Mom lera low Cosl rough & PROF
jumber wlo valusble finished

stock o grmrmr oocks, i _':' F ..
turniuee. house-irm =t |
trames el io oihers. Mokis sl i
popular patiered & custom desiges. | |-r 0t
m BN oS withul : r —F“--!-l

5 0 SR
081 PN ALty s __ | wsomuarow x|,
3 CALL TOLL-FREE 1{800) 824-7680. Oper. 642
] OR WRITE TO: 1
= WOODMASTER TOOLS, INC. I
] I848 Terrace, Dept, PF2Y, Kansas Cily, MO B4108
L.--ﬂ-u--hu---------------—‘
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New! Perfect! Warranteed!

Yoics Encesed  Sire. Built-in Augped
actusted doubbs resl 13%"W  mike and  matal
O Rl yEiam, 3%"H spoakdr, Caes.
spate on 100

MUST LIQUIDATE

AT FAR BELOW AT&T COST
commercial Phone Answering Machines

CODE A-P ONE

A commercial quality model made

in U.S. to strict, high quality specifications of AT&T.

& Receives your phone messages 24
bours s day!

® You can pickup messages by remote
control from any phone, anywhere!

#Lets you screen incoming calls to
avoid taking nuisance calls!

Sure. you can find “cheaple’ models at LESS
cost than this Code-A-Phone, And, if you're
lucky, those “'cheapia’” plastic modeks might
wwan work most of the tima. But remambar:
“Ma" Ball put its reputation on tha line with
@ Code-A-Phone thay leased. And only
lmEST is good enough for “'Ma"" Belil

Thas is the sama model kased by *‘Ma®' Bell to
maora than 50,000 businessas and individu-
ais. o you KNOW it must be an excellent ma-
chine! Ford Industries, Inc. of Qregon pro-
duced Code-A-Phones by the thousands. BUT
with tha “breakup” of ATAT, the Ball Systam

rua: wera prohibited from ﬂumhtﬁng
any further products for leasing 1o N3 custom-
wers. That left Ford with a backlog of more than
10,000 Code-A-Phonas!

‘We are authorized to liquidate the inventory.
MNow YOU can & genuina Code-A-Phone
for your home AND your office at a fantastic
savings! At FAR less cost than ATET paidl

TOLL-FREE PHONE ORDER SERVICE! m

Cradit card mambars can order by phone
24 hours a day. 7 diys & waak

Toll-Free: 1-800-328-0609

in Minnasota, calt Toll-Free: 1-800-T42-5685

C.0.M.B. Co. :

THE NATION'S LARGEST AUTHORIZED MAIL
0 TORS OF CONSUMER PRODUCTS
ZRHth AVE N @ MINNEAPOLIS

1 busy signal, or it no answer, cait. Toll-Froe: 1“32&-5?2?

MINN 65441

Code-A-Phona festures top gquality mmugh-
out! Dapendable solid-state design. Micro
processor circwitry. Handsome solid \'ﬂll'llﬂ
frarne with sturdy metal l:lbinﬂ It's built 1o
take the abuse of a buty office . . . or active
youngsters at home.

On “cheapie’’ models. you can usually find
low quality tape end reels. Code-A-Phone has
a high quality DOUBLE resl system. Ona for
your “hello’ message and one to record in-
coming calls

Listen to messages by Ramote Contral
You can get your massages from any phona,
enywheral A little Pocket Coder device acts
a8 your parsonal key to "unlock " the messag-
] remata control from any phona.

The systam iz voice-actisted (o avold long, i-

bani m on the tape. Flip a switch and listen
to n Tnur messages. Repeat messeges for
caraful reviewsl. Tape both sides of a conver-
sation. When you're busy,. screen calls with
Code-A-Phone. Turn ua the volume and take
only the calls you wani. Record all other calls.
Code-A-Phone i3 simpla 1o install with just
twa qu]?‘rlui- ina. Dlon®t miss any mons im-
portant 5. Put this handy wizard 10 work
for YOU in your hame AND office. Our supply
is limited. Order TODAY!

U.S. District Court

Jan. 1982 (Wash., D.C.} — Justica Dea-
partment and ATET setthe their law suit
and agree to restructurs the phone com-
pany. After J 1983, Bell System
companias e:nmuu buy and resell
or lease telephones and any peripheral
equipmant to their customers.

News ltem

Jan. 1882 (Portland, OR| — As & result
of ATAET settlement with Justice Dept..
Bell System companies can no longer
buy Code-A-Phone tslephone answer-
iy machines for lsasing to businessass.
l:nd- A-Phone’s manufacturer is left
“sranded” with over 10,000 units!

Public Notice

Aug. 1983 (Minneapolia, MN) — Tha
C.0.M.B. Co., Inc., the nation's largest
authorized liquidater, acquires 10,
Code-A-Phone machines for iguidation
to tha public st far below the Ball Sys-
tam’s costl

Look At What Phone

Companies Charged!
Here are examples of what it cost
business firms to LEASE Code-A-
Phone from phone companies for
a THREE YEAR period:

cult:::o.d.:utmuu . 51375
chlii':':zn:dmtmers ..... 5835
MNow YOU can get the very same

model ai a HUGE SAVINGS. .
at just a ONE TIME cost!

Manufacturer’'s
Suggested Retail

s550 00

DIJT THEY GO AT ONLY:

*188

Preca subject to chan e.h-rﬁﬂﬂl-ﬂ
Otter void ounside w A48 slates.

'————-—--—-—.u.—-—__——————_—-——

C.0.M.B. Co. / Authorized Liquidators
14605 Z2Bth Avenus Marth & Minneapalis, Minsesots 55441

Dapt. F-207-TE24

I Sand o Cohg-A- M:rnlllﬂﬂnmmﬂ? Eﬂndtl‘ﬂﬂi g and handling,
[Aficssr 3-8 wesmbon Tor o v Add 2-3 ks @utra if paid by ehack Bl 1

-lddi“luh sakes tax Eurrr mcun orders. |

O My chack or monay order is enol

Ch-nu e pys O M“mﬂnq' (] 'WSA O Avrmperican Expross O D Chuly

hoot. Mo Exp

PLEASE PRINT CLEARLY

Mame

Addinsy

City Statw ZiP.

Phone (Ares Code:
Sign hera
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MONSTER MAUL

FAST-N EASY WOOD SPLITTING

DELIVERED (INCLUDES TAX)
LOWER PRICED THAN IN 1980

OUR 27th YEAR

sEnds broken hondles, stuck oxes and
fiying wedges.

sHardenad splitting edge lasts and
lcasts. Resists deloming.

»Spilits most logs in one lick,

*MNo struggling litting heavy logs up to
high priced power splitters.

* Mo gosolins, no set-up, Ho fokedown
«Shape of head prevents sticking.

srop'am. saw'em, sfandem up ond
split erm

« Mo gimmicks, just simple physics.

GUARANTEED 10 YEARS
AGAINST FAILURE

Fof many yeors, you've seen our ads
ond read unsglicited letters from folks
just like you saying how unbelievably
effective the Monster Mau really &
Try o MONSTER MAUL AT QUR RISKI
Within one year, if you don't think it's the
fastest, east fitng method of spltting
firewood, et us know. and we will give
YOu  your morsy  Dock  inchuding
shipping . . . phus it's Quorantesd against
toilure for 10 years,

weight: (Total weight 15b.)
Price:  $19.94 Foctory pickup,
$24.94 Deiverad fo your goor

WVISA of MASTERCARD RUSH ORDERS
CaLL TOLL FREE 1-BCH0-320-98572
Irsicia Ohio 1-214-234-5021
O SEMND CHECK QR MONEY ORDER
Sorry No COD's

I-YEAR TRIAL OFFER
AT OUR RISK

Solz Inc., 13643 Stalion Rd., Columbia Station, OK 44028

MONSTER TALES
Have been as busy as a fox in a hen house
with vour Monster Maul. Have been split-
ting tough red elm which could be some
of Minnesota's toughest wood, Can now
split without & crew. The winter of "78 and
7% sold 300 lbs. with a pickup trock.
Come May, 1983, [ will be 74 yvears old
and enjoy splitting with the Monster
Maul. Have bean heating our home with
wood the last three winters, Do like to
heat with wood it is such a welcome heat.
The good thing about this Maul, you can
stand it on end and will stay upright, My
good friend “Leonard” may you find &
bass under every lily pad.
Math Reimer, Long Lake, MN
DOCTOR REPORTS!
1 recently purchased your “Monster
Maul™. 1t is gratifying to find & mail order
item that is exactly as advertised. T split
knotty, live oak with ltile difficulty. The
most amazing thing to me is that com-
pared to all the other systems, 1 have ever
used, the Monster never gets stuck. Also,
the newspaper that sccompanies the maul
is full of useful information. Being on the
receiving end of many work-related in-
juries, | appreciate the emphasis on safety
as well,
Ira B. Fishman, M.D., King City, CA
MONSTEROUS!
This latter i= being written to thank you
for letting the world in on your wonderful,
high aquality, snd simply fantastic, tools &
equipment, Your "Monster Maul" is just
the most hard working, beat-taking
“Monsterous™ device that has ever come
on the market, and neadless to say, we are
totally happy with it. As we are located in
a very wooded area, we have found it
necessary Lo use wood heat in our offices
& school in the winter months, and 1 don't
have to tell vou that without your “"Mon-
gter Maul™ we would have never made it.
Habbi lsrael Stock, Trumbull, CT
“AMBASSADOR JIM"
I'm writing to tell you how much [ like
the Monster Maul, I used the maul for two
hours on Thanksgiving Day, and one hour
the following Saturday. In that time, I
think | cut more wood than 1 would have
in 30 hours with a sledge and wedges. 1
brought my next door neighbor over, and
he was skeptical as [, at first, Then he
quickly became a believer, He said he
won't use anyvthing slse to split with now.
What amazes me the most is that every
extravagant claim you made for the maul
is troe. Believe it or not, 1 felt really good
that & company can promise so much and
then ectually deliver it. I have become a
self-appointed good will ambassador for
the maul, and have told everyone 1 know
who splits wood about it. I've been ex-
tremely pleased, and wanted you to know
it. Keep up the outstanding work, and if
1 can sell some for you. T will. It sure
works like hell,
Jim Murphy, Upper Darby, PA
A MEAN MACHINE
1 have used your Monster Maul for 2
yvears, and consider this machine the
handiest tool 1 own. I call it 8 machine
because it saves so much time and effort.
1 talked to a young lady in your office,
and | wish to thank her for being so
friendly and helpful. Nice to do business
with you. B. Jaeger, Hot Springs, AR



NOW YOUR VERY OWN

It Really
Pays Off.
Holds up
to $250
in :nins

AR [fa par b % Thee Cine Asit Barda - Banue
vk 8P jaCAD S eingitey of B Bl i 1P

BT playdsg mowdes b I yind Sawi Mney 8 I
SET [T J-u"~| gy s !r|l.' P $i0] - 4 Qince s of iPe
|'|||c'|| W IR 'weeels start 1o spen Ose by e ey Sipp — the

A I CHRG o

i

.J ....-.nl. SN (o Fal 1T qfn'rl
L ih

|: §.4 rnr.-znr Ilrl

Nol o By Wiewghs &
Gomes wilh 3 Tull Mirs

|-.. ulr Bace 3 aanchke T mpecsl ofler

EAVES VOO L I l-\.

Send ghech or money ander fedny dor aaty SA% wecd pinn 34 med e

whippimg or chiege of 1o yaar TISA MaaterCard Americes Expresy

Dwers. [Incinde cord memibete gas Gice]. Send i1 Mad bguines Dagt 163

VIY E Woafewer Spemmn, Bragachers, NC 77403

VGEE MED INC

Credit card charge orders may call

TOLL FREE 1-800-345-1328

In P& 1-215-TER-2050

‘““| Made *1500 In Two

Weekends Selling
Mini uunuts” 4.5, Ilinois

Set up at Flea Markets, FE
Sports events, Counly
Fairs, Bazaars or other
waekend evants. Lil' Orbit
equipment makes up lo
1250 minl donuts an hour. |
"We earned $350 for 3%
hours our first booking.”
say A & J. Wade of Texas

A Family Business 3 p
An Ideal family busi
ness because any per- Portable S!aml

son age 10.or 80 can operate it,

Ideal Business 0Of Your Own

Small investment. Operale sparetime or
fulltime, A complete merchandising unil
basad on 6 years of experience, All tha lea-
tures you need {0 make big money with mini
donuls. Completaly self-containad.
Or Go Anywhere With Mini Donut Factory
== |ighiweight, yet sturdy. Take your
ey Wi Conut Iamrl.- 1o ciférent
- EVENTE BVEry Weak-gnd

Financing
pvallzble

ITRIIE A
dnw and ul B0
13 maggnti 1o DAY
hased 0 ErEds
prEeglandd

A Quartum Group Cmmn,
BA51-130 Ave Mo, Depl 734
Minnéapobs. Minnesola 55441
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LEARN UPHOLSTERY AT HOME .. . restore old
chairs, sofas to like-new condition! A clean, en-
[oyable wa 'F to pul spare hours to profitable use.
Old cast-ofts picked up lor dollars, worth hundrads
when redpholstered. Fascinating home study
coursa includes tools, kils, supplies. Earn as you
learn — slarl your own businegss?

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK DN
UPHOLSTERY and the uzholstery business and a
sample lesson showing how lhe fabulously suc-
cessiul MUl system is taughl. It costs you nothing
1o get tha information and there's no obligation
Mo salesman will call,

Modern Uphoisiery (asbule,

B0199 Feeld Bldg.. Wansas Cily, Mo, B4171 o

——————— L =
rmm u.nhm Inntitate,
| 0190 Field Bidg. Kanses City, Mo. 64111 3

Please mail ma
' FROFESSIONAL UP-

| Your bk, |
HOLSTERY for Fun and Profit.,” 1 ander-

sland no one will call and there i no obligation 1

| hame L L — .:

| Addegss i

|

NOW! MAKE UP TO

$12.00

AN HOUR
IN YOUR OWN

BUSINESS!

b Now you can yuickly e spare time e CASH 1
H pru1|1s‘ Mo sellipg of fm‘:nnl.nlr*ﬂnms needed. With 1

§ 'his Complete Shop, you can be your own boss, sl :
| vour own howrs! u:rmnﬂ's come (o you pay g
1 o cash 1o sharptn sawh, hrinves, chasel, somsors, 1
i gurden iools .. . all cutting edges, ]
: Fhone Toll Free |-B00-524-TRE8 Oper. 642 1
3 Wondmuaster, Depl. 4SH. [
§ 1849 Terruer, Kumsan City, Mo, 64108 H
1 YES [ i
: please send me the FRAEE BOOK thal gives tull details 1
j Mame_ e Pimgnw Prin :
I Address —_—h
: City/State — Lip :
Guas to Electvic —
Conversion Kit

S LAMP BUFRS $71 10 B0 OF GAS PER

YESR. DUR COMVEREN KIT OPERATES.

O 1 THE COXTI0F BAS. Fasy bo

irvstal bl hnkor dupicales the

chisim and increates he gt ouput ol

1y gas !, Indludes aubomali Ow Al

ity — (0T -t Ll Wt com-

e Ashitabibe o 13 vl o 115 vall

FOR MORE INFO 'WHITE:

Gaslight Canversions, Inc.
1018 CHARLES MoE_ ST.. PRLIL, Wt 55004

L E A
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u INSTITUTE
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e have gone to work

Most Tulsa Welding
School Grads Do!

In Fact, the first paychecks for students
who graduated in the first four months of
1981 and went (0 work welding .

ranged from 2 low of 3793 to a high of
56,846 This is a yearly salary range from
9,516 to 82,152 Worldwide
construction and pipeline firms competc
for our graduates. Full course is only 16
weeks {others aa littde as 10 weela ),
There are more jobs open throughout the
115, — and the world — than there are
qualified webders

Tulsa Welding School, established for over
30 years, is recognized for the guality of
its graduates throughout the world. Do
well at T.W 5 — work hard — and your
income as & welder can be higher than
many college graduates.

TO TAKE COMMAND
OF YOUR FUTURE . . .

Call Toll Free I-800-337-2934
In Oledalsoma, coll (918) §87-6TED

, OR FILL IN AND MAIL TODAY!
—-—--------------—-'—ﬂ
Admissions Director

Tulsa Welding School
P. 0. Box 9829

Talsa, OK 74157

We'll send you 2 complete course catalog
plus job list and pay at which recent grads

Plit 1 -83
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FREE

G4 pages packed with products for clock builds
ing and woodworking. Amertcan Made quantz
movements, woddworking tools Bt dstoum
prices, clotkbuilding plans. and naw pra-Ccul
hardwood clock kits. Mundraeds and hundreds
of unique and Interesting ilams al the lowes!
prices you gan lingd. Graat tar the hobbyist, es-
séntial lor the business person Mall coupon
today, or call

(414) 248-1150

HE

h e gy O, BOX 620
KLOCKIT Laxe GEneva, wi sarar

AME

AOOEER:

™ TATE e

L. Vidw May thede B 09 lnal claas calalog rialing ‘

NEW 24': inch
3-Speed

BAND
SAW

:'!-[I DAY

FREE TRIAL
vovia, A proesage, band saw proced for the home shop!
Big 2480 throns easily handles farge serobtwork.
comples curves, 4 4 K dheets, %00 veriscal cur makes
Fasy 1o revaw valpable hardwoods  Ball hearing
comdruction. Fasy Termn, Send for complete [wcis
today?

Fhone Toll Free 1-800-814-TNEK Opr, 643

-

Woodmaster, Dept. SP13 g

l 2R4% Terroce, Kansan City, Mo, 64108 :
'] TEg D 1
| Didze sind mm Mo FREE BOOX At Jives hull delails i
1 Mame i
: Mg aky [}
LCuy-Sulu o — T = :
HOT WIRE CUTTER FOR STYROFOAM

H
STYROCUT 3D WSSOIRES

Cuts any shape with any rpiidd, )
stesl wire 0.5-1mm dia,

hobby
products ¢o. e

PO . " s
s On 40207 614/445-9621 [ Bt

MEN

1L1F wOuen START MAIL ORDER

i HOME IMPORT BUSINESS

FIb sengd ydss @ Tréde farmple impodt 0o prosve WO e
WiekE g oy 0 el Owver SpaEeTull Tirmee B ndEs
Mo (hwestrnenl o steeck.  World's most Tarmsaus bviparter
waall mguicke yoae,  CHE thas ard pood for Hiew Sxvipda anc
tug Free Fepodt Pl alll Ofter Fmmen 1o sduits
Madl thin ad foday THE MELLINGER CO., €100
Warwl Ave. Dept. EZZS5B, Woodland Mills, & 01364
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Trial—
If You Don’t Love I,
We’'ll Take It Back!

The Mantis-20 is a revolutionary new
congept It is a TilerCultivator that will
rgl yank you all arowund your garden. if
has tines so fough that if they ever break
wi'll replace them free. It has an engine
%0 depandable that it comes with a Jife-
time replacement agresment

Despite its compact size, the Mantis-
2015 & precision maching designed 1o do
every jobi i your garden after the first
plowing. N plants ard lurrows It cul-
tivates a sensinle 6 fo 97 wide. Because
it weighs jusi 20 Ibs. pelite ladies ang
older folk just love the Mantis. And it -
sfantly converls 1o an edger, a lawn
aerator, a de-thatcher, or a hedge/shrub
trimimer

Sounds 100 good 1o be true? Prove i
to yoursel! with our unigue 3-Week In-
The-Garden Trial (all
your money back if

not delighted!)

Maritis Manufacturing Co

l W5a County Line Ad., Dept. 334 I
Huntinggon Yalley, P& 18006
l O Flease RUSH all the exciting l
I detads on 1he Mantis Tiller' Cultivator l
] =
l Address I
7 i
State ip —
HE L T S N - J

F.-E-'.". .....-’q

Build—Restore
Refinish
anything of

WOoOo
104-Page

Catalog of wonds, veneers,
tools, plans, how-to hooks

!
B |
| {
\ ¢
1 i
. CXPERTLY mutc ! Ay finish! ‘
‘ EXPERTLY mutch any wiend! Ay finish! Build .
! }
1 b
} A
| !

\
\ 3
|
U

40line’s

any  Jurndure yoo peed! Constantioe, hesd-
quarters fir woodwirkers, offers everything in
ong gianl catabog. Finest woods, vemoers, bnkays,
tmirders, cabinel hardware. Wood linishes,
tch-up materials. Cane, rosh. Lemp paris.
Carved molding, Traming. Sliding, revolving
hadwe, Coffee mil kil U phol. supplies. Specially
Tuiabs. 2 AW hord-to-Tind practical products.
TEAR ©UT AD. MaAll TODAY.

CONSTANTINE Fsr. 1812
2051 Eastchester Rd,, Bronx, N.¥Y. 10461
WOODDWORKERS CATALOL
plus Wonnd Samples. $1.50 refunded

C52 enclosed 15150 refunded) for combi-
nath Weosdworkers Catalog and 20 beawtiful

. Wond Samples — fascinating seseers from
aroand the world Teak, Fehrowood. Arvodice, .
Bovarmosul, :\Iﬂmﬂl‘l’_h Walnut, Pa .

cfe. ldentified. Uselud in muiching u:a“?g
wodeds. $1.50 refunded on Ist catabog o .

Dlncioses 51 for catalog without sampies.

heart,

ol D, 1 A — i . .

‘ LY B LR T —— e - = -

e m——— N ——- | T, S
'.......J

— -

Buy our Dvill Press Ml Table an 08 regular price
of $69.95 and our Swivel Vise lor 51885 a
s-a".llr:\gs of 520.00. (Plus 5500 for shipping the
Pt

DRILL PRESS MILL TABLE
Makp precise posilive movements of any work-
piece in X and Y directions Tor facing. slofting,
milling, and drillEng just lke & ful Size mil
machang, 519" = 17 work surfaca, 117 = 7" travel,
aluminum construction, salin anodized, wi T0#,
6995 » 400 S4AH
SWIVEL VISE
Holds small parts for drifling or machining. Swivels
360 lor v;umrg angles. Has "V grooves iR Ews o
round parts. J° steel jaws, alum., irams and basa,
satin anodized, wh. 64, 530,05 + 250 S&H
For fastes! servica phane in your order. Detwaen
1230 - 4:00 PM EST and we will shap o the mext
day Sorry - no toll free number Byl with all phone
crdgrs fram this ad we will ship a fres 35" lour
flute and rmilt
SEND FOR FREE CATALOG,

ViISA A MASTERCARD ACCEFTED-Inciude sl tombsrs.
daten and mgnabsre

Michigan résidonts phease 23d 4% sahes tax, Safstacton
guarantesd. M you am nol 1008 ploasad wilth your pur-
hasa, you may rabu f 1o 2 Tull rehund

M. J. LAWRENCE, INC,
Dept. 113, P.O. Box 1841, Warren, Wi 48050

313-798-3538

POPULAR MECHANICS - NOWVEMBER 1983



Here's the safe built to take care
of all your worry-causing valuables,
from your tiny delicate jewelry to
golf clubs and guns. Room even,
for your high-fi equipment and
cameras when you leave the house
for a week-end or 2 vacation.

And the Cannon gives you more
hard-steel protection for your
money than any other safe. 740
pounds of steel, anc 24 cubic feet
capacity, with Ya-inch of steel
plate all around. Heavier and thicker
steel protection than in models
costing twice as much.

You'll appreciate the Cannon's
handsome, antique styling. too

$599

F.O.B. Factory
Cholce of custom interiors available {or $99 95

If you want to take a vacation
from worry, Cannon should be
your first resort.

Inside, the Cannon will also please
you, with sturdy cak-faced ¥-inch
plywood shelves lined with high-
quality knit pile upholstery fabric and
a variety of interiors 1o let you tailor
yvour Cannon to your exact needs.

There's a size Cannon that will
fit your needs. Call today. Right
now is the time to be safe rather
than sorry.

Please send me additional inlormation on rh-xl Cannon
Salvs, and the name of my neanesl diabe

MName

|
|
Addresy .
i
l

Ciry, Stnle,

> 1CANNON |
- ﬁn%ggilfgﬁcma .

(800} 242-1055 Cuiside California l
{800} 222-1055 Inside Califomia

| e p—p———

THE HEAVYWEIGHT

BUILT FOR THE PROFESSIONAL - PRICED FROM $189

The Heavyweigh! s enhirely Amencan-made with lop-gquably
malerials and construchon, I's phced for the hoblyist,
bt tough enough for the professional wood worker
A V2HP molor wilh lour-step pulley provides
power 10 spare lor turning, sanding, grinding.
butfing and & grilling. Accessories
inChsde a: complete o0l
turming set and
a lace plale
and sanding disk
for outhoard
turning

12" Wood Lathe
Ground stesl ways.

100% American-made.
Cast iron head & tail stocks,
527 long; 38" between centers,
Sealed ball bearing haad Stock,

Free brochure on request

WILLIAMS & HUSSEY MACHINE CO. %
Dept. 51, Milford, NH 03055
Toll-free: 1-800- 258-1380 In NH: 1-673-3446

w'  CLIMB!
with Super Sfop_

* Built 1o last
P DA S NI N T R O T S A e G i

—_ PORTABLE AIR TANK KIT

= Iaflate Gion Yires, Biow Glom vk
tanch, CIean car parts Anmd draimns wilh
COMprassed ar
+ Convert yout empty relngerant tank
NG portabds Al power
- w518 postpaid. Satssfaction guarantesd
" Goodall Mig. Co.
TS558 Washargton fve. §  Eden Prainia, MN $A344

iTEE
700 Crange s 89 95
Wilmingeon, O£ 19804 L]

Tawar Sunpess Thep, Flacss tand ma ity

Super Stefs] Of your low pnoe of 58995 [Pl

£ 90 00 shipsping and hardling ped und]

Chack ona Poyrreant EnClosed Crage Fhiy

purchase fo D VIBA T AMERMCAN EXPRESS,
MASTERCARD For faster sernce call TOLL FREE

1-B00-441- 700

TOYM&KERS FREE!

Sand for irea price lat of wood 1oy parts,
wheals, pallsrna, books. Plus
Toymakers” newsletter “How To Creats

Suel Toys For Fun O Prodl™ Wumy! Get in on the
2c1ion now! Speclal Topmaken' starier offors included

TR TR

n mumm .
nhmunmn lﬂm.ﬁ hdmunninm
7-Teal 5o G0 cen ‘795 now e
HTMIEH.I:IH"FH'HH g
b

ing

S Even Mol Bol 5ol dow
Tun "3 Sais [Limied Ting)
Money Bach Susvaitee. Rid "I tor thippeng
oy Lraas grders add 5% tan Enpded onden ass 4,
' U5 SURPLUS CENTER, Depl 300

gy Gaeeian Hen Anbgnin Teses TR

N —————
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EARNUPTO
12 AN HOUR 25

INYOUR OWN
SPARE < ,
TIME or
FULL TIME

SHARPENING BUSINESS!

m nlm ¥y 1184 NoBing: by accepding this
ofer in S0d how $addy yhu can
m_mT lip e rﬂur spary Bemg indp big Gash
Profits with wour own Complee

FREE  Svveoms dnes o seiog
N0 Previous EXperisnce needed
mﬂ Our famous Sharp-AH sad
shutrw-ugrm insinaciion snt you up
1o make 5300, 500, £700 2
nFFEﬂ masih CASH smatpening Saws
Erigng, Scissors. Liwnmowers
Shop and Garden Topds F1

1 W# cufting edges
L, af Send for all the facts)

Our free Book lells how 1o
sart @ profitable. lifelime
hxma sharponing DusIness.
T e halp you grow, how
wa If finance you

\@m@

Gand for FREE detisdy — myll oupan Babuw OF fogieaid TODRY
Folep Balssw Co. BEMEZ Field Bulldiag. Kangas City, Mo BT

Mo Obligation Mo Salesman Wil Call
.“=1Umm.wu P T r————

s please send me the FREE BODK thai gives lull details.

L]

- T
L]

® dddiremy =

L]

® o Siata T,

LR E ] lll.illl‘!llllni-‘m--m[

g P

BEFFEAA AR

TUNE IT YOURSELF

Auto-Mechanics On Video
Cut the cost of automobile maintsnance by doing
the work yourssll - with the help of Rayje's “Auto
Mechanic on Video" system, Our unique VHS and
Beta tapes help see you through a first GM or Ford
tune-up, brake or air conditioner repalr.
Beat the high cost of aulo repair with Rayjo!

Far tully |{lustrated brochars end tree gift other,
sond 254 o

Rayjo Company, Inc.
9566 Great Smokey Drive  Baton Rouge, LA 70814

MAKI Plans, Kits
4 Hardwood
rl!"Ys Wheels, Parts

k¥ Catalog $1.00

Chifry Troe Toys, Bedmon), OH 43718 1614) 4640748

LEARM

MEAT CUTTING

'l-'\mn WHIRY B shery wesks 81 Toleds

fer i Beight falurs with security (R Lhe vikad
meal Bushessd. By par. Puil-Lies  jobe —
WAVE & FACFITABLE MARKET OF YOAMR
Al Time pmyfmend ples aveilebls D
plima glven. Sob help Theussnds of sur-
casadul praduates uq.rn. s FEARS Bl

« A STUD FINDER
“THAT FINDS STUDS
—NOT NAILSI

Non-Magnetic Tool
Measures Wall Density.

ZIRCON'S STUD BENSOR™ is the
warld's first stud finder that actualiy finds the
wood studs rather than the nails, This device will
electronically pinpoint the exact location of wall
studs, fine breaks, and caifing |oists.

Linlike magnetic detectors, i wses patented
Ttechnology 1o measure wall density. Lights go
of indicating 4 change in density when the en.
sor 15 moved ower a stud. Because it calibrates
o each surface, you can use it on virually 2l
wall materials and even spraved acoustical cail-
ings with the same precise results.

[sA1 il about ime you stopped making hokes
in your wails looking for 3 stud? Use STUD
SENSOR and do the job right.

Try it now! We guarantee
your satisfaction or your
money cheerfully refunded.

* Only $19.95 Each!

Plus $2.50 postage and handling
{CA Res. Add 6%% Sales Tax)

e Call Toll Free »
(800) 227-1617 Ext. 355
In CA call (BO0) 772-3545 Ext. 355

Yes! Send me___ STUD SENSORS™
al $1995 plus $2.50 p&h. If I'm not fully

LOWEST PRICES On
Log Splitter Components

2-STAGE HYDRAULIC

LOG SPLITTER PUMPE

# Top gubty usits. Heede beorings, %,
s hiwdened gaers, OW ressroa, high
purfprmony winoding mbve. reserie

flow check welew.

& T 0068 . 15 GPMIISO0RPE. e .

with, 5-4F. Seg. 11 B . $147.60
= I #1070 - 15-7“”5@“ (E1]

with §1F, Ty, | £159.50
LT RN :|"I i-mir:mm Uu

with 10-HP, Sop 13 &8, . ... . $2471.50

AUTO-DETENT VALVES FOL Lnoste
B[l porss 304" MPT. CVL paris 178 8PY

PO 91081 - - RaAg-Suimar
Tormert 0nd reverie. ... BO9.95

. SPLITTER RAMS
el meting, 117 MFT porey
o R BLTE T Tl | con 0P ) 1098
® BRI T o UPS ) $139.50
" BI - T, Tred (g Ul |, .. §159.93
BRI o 0w 30, T el | T B ) $174.50
oA S deed P rd, L. - $303.50
A porty § VG B, § PO lsssls
BRIGGS-STRATTOMN GASOLINE ENGINES
- * Brare] g, dorpchs, herisemsl ghatt,
e POLE Lncsls
* [THM 18471

5H|:“h.-; Eamw “3!.!5
el ... $214.50
e .. $360.95
Send $1.00 For 124-Page;

Equipment Catalog = #

o Ph. (402) 474-4366 [

SURPLUS CENTER
Dept. PM-113 Lincoln, NE 68501

[Knife Resharpener
Hand Operated
NOW Resharpen Indus-
trial Knives for Profit

at a Minimal Investment
Sharpon Knives for v
Haoma & Municipsl Brush Culling |
Sawmill Chippers .- 1
Cabinet Makars, l.:ar;-.-nln.-ra-"' —
Waondwsrking
Home & Commarncaal l
Joinfer- Fh‘inar U

Bark Flur!-':-vm

_&.-"' 1 f’:‘-
Covar thase marnksls:
Langscaping
Lanad Clearing Contraciors

Desigred & Manals:
LIty Coemi
luread by & Leader Bty P

satisfied, | can return it within 15 days for | | [inihe knife Man. i i
a full refund including postage. ulaetusing Busi Puile Mills
Enclosed § T Won Procesaing Hants
[l Check ] Money Crder FEATURES
'Chﬂ Fg& m'ﬂ' [ Visa [ Mﬂstﬂl'c ard @ 1THP 115Y Molor = Precisson Sdjustables
Card # * Machanical Knite Enils Bar Atignmant
i Bar with Increman Mechanism
Expiras__________ MC Bank# 1al Anghe Adjustment = Hand Operated In
Signaluru B & Sharpans Knrves o Lo cramental Dawn
W' Thick n 5" Wide Faed Sysbom
MName 20" or 36 Long
Street 20 Model yagsss el
Cil‘y 36 Model $1995 55 4158
Add 5% lor Freight boxing and handiing,
Stﬂiﬂ :ip Send Creck of Money Order or Beguest SO0

ELECTRONIC HAHDHRE EFE'I:IA:LTIH
PO, Box 127,
Los Gatos, CA 5031

Call Collect §18 - THE-A858
o Wite: Michigan Knile Co.
Di=zaton Philbrick Prodysts
120 Pere Marquatte, Big Rapids, Mich, 45307




Modelmakers

UNIRAT |

A small machine-tool set for turning,
drilling, and milling wood, plastics
and soft metals. The 6V drive by a
battery or transformer gives a spindle
speead of 1500 rpm idling. Distance
between centers is 5.3". Weight is
approximately 3.3 I1bs. The Unimat 1
mini-workshop, as a lathe, drilling or
milling machine is ideal for junior
modeimakers or when total precision
iI5 not a necessity,

Order one today with a satisfaction
or money-back guarantee, Visa/MC,
maoney order or check acceptable.

ﬂetﬁ't"f
price 'S

§120%

Call or write today for more Information

hobby products co.

P.0O. Box 07846, Columbus, Ohio 43207
Phone: §14/445-9621.

POPULAR MECHAMNICS « MOWVEMBER |983

FOLEY-BELSAW ONE-MAN

PORTABLE
SAWMILL

Goes right to the trees!

The only ONE-MAN PORTABLE
SAWMILL of its kind in the world .. .\

TURN YOUR
TIMBER
INTO

arnid still wordhy of its 50-Year repuiation for turning ] =
awd acourately cud lumber af a LOW-COST!

Yes, f you're needing good, hlgh-uu.‘_ihljr
lumber don't & today's infiated lumber prices
stop your impoetant building projects. Take the
Foley-Belsaw right 10 the trees and tum out
foot-after-foot of smocth, true-cut lumber . .
gven beginners get excallent results. For power
use your ractor PTO or other gas, diesel or
glectric unit as small s 25-HF Our factory-
direct selling keeps the price low, and conve-
nient fime payments may ba arranged

\ Send TODAY for

|| Sawmalll Semd px

[ pless fwcls on the Ovedan

And The Foley-Belsaw Can EARN You Extra Cash!
Just gne man (no crew needed) can easdy saw
enpugh on weekends to SAVE hundreds of
doliars over high lumberyard prices. Bul you
ean also Custom-Saw for others of sall he
lumber produced from your timber and EARN
gxcellent Cash lncome — with a Foley-Belsaw
the choice is YOURS, And when Y0OU are the
Erusrsut:uu'm%lﬁ hnuu;s ﬂt: woark and ALL the

ofits go in p N
Thare is NO lion &nd | N 1y |
NO salesman will call! iy |

r--ﬂhﬂl'-lﬂ------

Foley Batsaw Co.
L] :
30244 Fieid Bulini
Kansas City, Mo, 84111
Flease serd all facts amd detalls PLIT FREE
Thow Tor 5w Luumsber’ Bocacder. | understand there 55 foo Obligation
and thar o Saleammn will call oo e

]
".'-l'l"l"
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sesssessssnass FOR ORDERS DALY TOLL - FREE (80012210820 seoeesssanesse
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UNITED STATES TREASURY
MINTING ERROR

Creates Rare Collecting Opportunity

Actual Size of
Susan B. Anthony 31 Coin

AN OPPORTUNITY LIKE THIS MAY
NEVER OCCUR AGAIN IN YOUR
LIFETIME! It's the result of 8 most unpredict-
able turn of events. When the LUinited States
Mimt first fssued the Susan B. Anthony 51
comns in 1979, they never intended them o
becoma coins for astute collectors or investors.
But, singe they stopped minting them in 1981,
this 1% how it seems to be turning out.

Here s the story that makes the Susan B.
Anthony coin a rarity. In 1979, the United
Siates Mint produced millions of SBA coins for
general circulation, and then foumd that no one
wanled (o use them, In 1980, they drastically
cuftalled the minting and 7 1981, they did not
mint any at all for general circulation.

What's so remarkable about
this set?
Consider thesea facts:

= These are most likely the last one dollar
circulating coins the United States will ever
ISEUE.

* Forevery 75 Susan B. Anthony coins struck
in 1979, the first year of minting, oaly one
was minted in 1981, the third and final year
of minting.

® This final 1981 minting was mever refeased
through banks o the public.

" Congress has debated whether they should
onder the ULS. Mint to melt down the emaining
Susan B. Anthony coins,

® This may be the only complete “closed™
coin issue you will ever be shle to buy in your
lifetime at this price

* Susan B. Anthonys are undoobtedly one of
the shonest lived American dollar coins
ever minted.

LIMITED AVAILABILITY

The Columbia Mint has acquired a3 limited
guantity of Susan B. Anthony United States
Mint coins in Brilliant Uncirculated condition
and assembled them into complete nine-
coin collections, consisting of one coin for
esch of the three years they were minted
{1979, 198011941 ) and from each of the only
three U.5. Mints (San Francisco, Denver and
Philedelphiaj that mined them. Each coin
bears the individual mintmark 5. D. or P of the
mint tha! produced iL This unique collection is

housed n &
specially  designed
customn case. The case
protects  their value and
provides an anractive display
showease as well as convenience
for your safe-deposit box

When our supply of the Brilliant Uncir-
culated nine-coin collector sets s depleted,
this affer will automalically expire and any
wnfilled orders mdrnmnnmwl.ﬁ be returmed.
We urge you to place your order immediately.
We regret thal we must restrict each individual
order 1o a limit of three zollections. This limit
npplies whether you are 1 collector or a profes-
stonal dealer, ensuring the same opportunity
for all. Do not delay, order today.

SIMILAR COIN WILL HISTORY
WORTH £1.200.00 REPEAT ITSELF??

The |ast time there was & similar coin was
maore than 100 years ago when 20-cent coins
were minted in 1875, 1876, 1877 and 1878,
The similantics between that 20-cent coin and
the Susan B. Anthony coins are astounding.
The old 20-cent piece was about the same sire
a5 & quorter just like the Susan B Anthony.
Consequemly. the people rejecied it—just like
the Susan B. Anthony. Circulation quantitics
of the ald 20-center were struck— just like the
Susan B. Anthony. Believe it or not, 1875 20.
cent pieces Inm Uncircuated Condition—the
same condition as the Susan B. Anthony's in
this collection— |0} wears afier they were
minted, are worth o5 much as 51, 200,00 today.
What are the possihilities for the 981 Susan
B. Anthony's 100 years [ram nlw?

Mot only will these SBAs enrich your own
collection, but they should become (amily
heirlooms to be passed alang o your children
and your grandchildren,

Agauin, we must empiasize that our nine-
coin collector sets are severely limited. These
coins will never be minted again. We challenge
you to iry 1o assemble this complete nine-coin
ot voursell. Go o any bank and =sk for a

MINTING ERROR

% The error that makes this a rari

Take a quarter and lay i1 on the
Susan B. Anthony pictured abowve.
Mote the similarity in size that tumed
outtobe its problem. People relused
{0 use it—perhaps you were ong of

them. When the US. Government
became aware of thispublic rejection,
they recognized that there had been
an ermor in judgment. Susan B. Anthony
coin minting ceased, destining the
coins to collector status. i

THE FIRST SUCH OPPDHTUN:‘TY
IN OVER 100 YE

ACT TODAY!

Brilliant Uncirculated Susan B. Anthony dollar
from just one of the three years of minting and
you will then quickly realize the opportunity
you have. We strongly suggest—to avoid dis-
appointment—that you not delay in ordering.

EATISFACTION GUARANTEED
If for any reason you are not completel
satiefied with youwr Brlliant Uscirculs
nine-coin Susan B. Anthony Collector Set,
o mmrum it within mm{w: daysform

LIMIT—3 SETS PER ORDER
OHDER TODAY—AVOID DISAPPOINTMENT

& PRIORITY ORDER FORM

— e e e T e o Sy e G EEEIE

The Columbla Mint ine. HBa4
0% Shxteanth Strast, N.W.
Washington, D.C, 20008

QFFICE USE—
DO MOT WRITE HERE

Envalops posimark date

Fleide :nln' & prinfily ﬂnh‘ lor e, Bagod uEl:n
i Bor, el ) B nnrnﬂl!d
compiebe nire-coin Eum H Anl Collachor Seb{sh a4
thae curtessl price of § 70 per sei ples §2 for msured delivery.
Each sat will consist of one Brillland Uncirculabed coin from
mach al e oniy three mints iSan Francisco,
Phallacelphia) that misiled Them b the throe years ey
wern minded (1579, 1580 15815 W [ am nol salisfied,
may rebam mry crdar within 30 days Por a tull refued

01 | #m enciasing my remiTlance Tof o
a Mi_mwl‘]lhnlc.ni!]'ﬂ
O Americas Expresz [ Diners

Exp Dty

Card w

Signaiure

\chaipe: prmers s D mgned 1o be vahd)
Prinl Maime

Address

Ciry, State, Dg

Crad® cand ehaepe ordeny may call TOLL-FREE

14800-345-1 328 5AM-10FN Eagien T
Ia PA 1-215- TRG-20E0

Tew Coplurmbi Mk iy nof affidiated wet® The Usied Siates Mind
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SAVING ONE LEG WITH THE OTHER

| Surgeons can now mend a patient’s chronically broken leg with a graft from the healthy limb.

The procedure, also used to repair fractured arms, has saved dozens of people from amputation.

l ten ineffective. The usual alternative? Amputation. But a
new procedure now avoids the issue by transplanting
| “spare parts” from the patient’s healthy leg.

| Normal healing takes place in the vast majority of frac-
tures. The blood clot that forms at the break is penetrated
by capillaries and by fibroblasts, cells that give rise to con-
nective tissue. Within 48 hours of the break, the fibro-
blasts differentiate into osteoblasts, specialized cells that
form new bone tissue.

. In some cases, though, poor blood supply in the frac-
ture area, or other complications, may prevent healing.
These patients may suffer from pseudarthrosis, an often
painful false joint caused by the unmended break. Most of
them undergo conventional grafting procedures to trans-

growth.

Dick, have performed successful transplants on 31 of 35
such sufferers with a fractured tibia, the thick, weight-
bearing shinbone. The patients, many of whom are chil-
dren, usually had broken the leg several years earlier;
some had had fractures since birth or shortly thereafter.

One four-year-old girl was operated on three times and

" had two and a half years of electrostimulation before her
transplant. “These are usually desperate people for whom '
- nothing else has worked,™ Dick says. “They're up against |

| the possibility of amputation.”

ather than take that drastic measure, Dick cuts from

the opposite, healthy leg two to eight inches of
| fibula—the thin bone in the lower leg—along with the
' surrounding muscles and blood vessels. “The fibula is a
| leftover from the time when we walked on hands and
| knees,” explains Dick. “'We can remove it and still get full
| function from the donor leg." After excising the damaged

part of the tibia, Dick grafts the fibula section into the

| gap. An external fixator is then screwed into both ends of
| the tibia to keep the new bone in position until it begins to
knit. After six to eight weeks, this bar is replaced by a cast
and, later, a brace. The procedure, which often takes eight

hours in the operating room and can involve six surgeons, |

six nurses and three anesthetists, costs between $5,000
and $10,000.

As the patient gradually puts weight on the limb, three
| to six months after the operation, the grafted fibula sec-
tion grows thicker and stronger. "By the time the bone is
healed,” says Dick, "it has grown fat like the one it re-
placed. It's a spectacular phenomenon. Most people end
up with a normal walking leg.” "

TBusiretion by John Karapelow/Columbss Llndversity

roken legs that refuse to mend can force patients 1o |
undergo treatments that are seemingly endless and of- |

plant bone chips from their hip. And many also receive |
therapy utilizing electric current to stimulate new bone |

Since 1979, orthopedic surgeons at Columbia-Presby- |
terian Medical Center in Mew York City, led by Harold |

Others were operated on for bone cancer or had tissue |
| removed because infections didn’t respond to antibiotics. |

EXTERNAL
FIXATOR \
\ \ I
. L \ :
|
1
\
]
|
FIBULA
GRAFT

TIBIA

™,

\ \

LAY
. f))“ |

A section of fibula inserted fnio a domaged tibia bridges its
| severed ends. Anchored temporarily by an external bar, the
transplant begins to knit, Then, with acrivity. the graft will
thicken wntil it's indistinguishable from the original bone.
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NERYE GRAFT

MASSETER .~
MUSCLE

SURGEONS
FREE UP
FROZEN FACES

Plastic surgeons are literally putting a
smile back on the faces of patients suffer-
ing from facial paralysis.

This condition, which afflicts thou-
sands of Americans each year, occurs
when one of the facial nerves is injured or
partially removed during surgery, The
standard surgical method 1o correct the
paralysis can restore movement, but it
does not allow the patent proper control
of his facial muscles.

Michael Sachs, director of plastic and
reconstructive surgery at the New York
Eye and Ear Infirmary, cxplains that the
facial nerves are connected to several dif-
ferent muscle groups. A normal person
can move his eves and mouth separately,”
he says. “When he blinks, his mouth
doesn’t go up and down. When he smiles,
hit eves don’t close” But this is exactly
what has been happening in cases of facial
paralysis, because traditional reconstruc-
tive SUFRery is nol very precise

By treating the upper and lower zones
of the face separately, Sachs, along with
John Conley of the Columbia-Presbyteri-
an Medical Center, has been helping pa-
ralysis patients regain a more natural fa-

pr——— e

Paralysis patients regain facia! conmtrol
witen surgeons reconnect the facial nerve
with a graft and shifi the chewing muscle
from the cheek area 1o arownd the mouh.

cial expression and more coordinated
movements. First, a graft laken from a
nerve in the neck is used 1o reconnect the
facial nerve 1o muscles around the eve. To
restore lower-face movement, Sachs takes
the masseter muscle, which runs from the
checkbone to the lower jaw and ix used
for chewing, and divides it into two parts.
Omne part, with its accompanying nerves,
1% positioned above the mouth; the other,
below,

The masseter muoscle can function al-
most immediately wfter the operation.
The only trouble is that when the patient
wants (o chew, he moves the masseter,
which is now around the mouth, and may
involuntarily begin to smile instead
Eventually the brain will “realize” tha
the chewing muscle is in a new location
and allow the patient to smile or chew at
will. When the nerve graft heals and the
eye muscles can be moved, the patient
must learn to coordinate his facial move-
ments. Peak performance, says Sachs.
takes about 1wo years

Although the operation does not en-
tirely restore normal movements. most
patients should be ible to derive some
benefit from it. Also, the procedure can
be performed even years after the onset of
the paralysis. n

WHY MEN
DON’T SPEAK
THEIR MINDS |

We all know the scene. John Wayne is
off to fight some war or other. Hix wife
begs him not to go. Sobbing, she cries,
“John, [ love you so much.” |

“Sorry,” says John, “I've got a job to
do.” He may have strong emotions. but
he won't express them, It isn't manly.

Actually. the truth may be that John
can’t alk about what he's feeling. There
is evidence that men's brains are put to-
gether in & way that keeps them from put-
ting emotions nto words. Martin Safer, a
psychologist at the Catholic University of
America, thinks the problem may be that
the brain’s two halves, or hemispheres,
don't talk 1w each other as easily in men
as they do in women.

The bruin's hermspheres, though inter-
dependent, have different specialtics. The
right hemisphere controlzs nonverbal ac-
tivity and spatial perception; the left is in
charge of language and speech. Both
halves process emotions, but the right
handles perception, while the left de-
saribes them with words.

Safer did an experiment 1o sé¢ whether
emotional information entering just the
right brain would make it over 1o the lefi.
First, he showed test subjects a slide de-
picting an emotion-laden face. Then he
flashed another, but directed this one
anly to the right braim.

To understund how he did this, look
straight at a vertical line—the place
where two walls meet 15 2 good one. Any-
thing you see 10 the lefi of the line is en-
tering your right brain. Things on the
right enter the left bram

Safer found that when the second shde
was projected foward the right brain,
women were much better than men at
telling whether or not 1 matched the
emation seen on the first. The implica-
tion: Emotional data that enter the right
hemisphere of 8 man’s brain seem to stay
there. In women the information travels
more casily over to the left side, where it
can find expression.

Is this because women's brains are
physically different? “Maybe," says Safer,
“or maybe it's cultural. Culture might
even determine neural development.™ =

IF YOU MUST BE BITTEN by a |
black widow spider, do so in early
summer, The venom can be 10 times
as potent at other times of year,

~ |
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CIGARETTE PAPER MENDS EARS

Torn eardrums are being patched with |
an unlikely Band-Aid—plain old ciga-
retle paper.

Why such an odd medium? Physician
MNancy Snyderman of the University of
Arkansas Medical School answers: “It's
cheap, reliable, easy to handle—and it
works."”

To understand the logic behind the pa-
per patch, il's necessary to know a bit of
car biology. The ear is divided into three
regions: outer, middle and inner. The ear-
drum, a thin, flexible membrane, sepa-
rates the outer from the middle ear and
vibrates in response to sound waves. |
These vibrations are ultimately converted |
by the inner car inlo nerve impulses that
the brain interprets as sound.

Extending downward from the middle
ear is the auditory, or custachian, tube,

dent, the eardrum can ruplure.

This is where cigarette paper can help.
Explains Snyderman, “The eardrom
heals in an wnusual way, IT'] were to put a
bit of paper on the cardrum and film what
happened over several weeks, [ would sze
the peper move and eventpally stough off

| into the outer ear. This is because the car-

drum is always in flux, making new cells
and regenerating itsell. It mends as it
builds new cells against the buttress of the
paper. Without the paich,” she says, “the
eardrum would probably still heal, but
with it, healing happens quicker and
more evenly.”

The simple office procedure has al-
ready resulted in the successful paper-
patching of more than 4,000 ears. =

which equalizes the air pressure between
the middle ear and the world outside. At THE EAR IS A versatile sensor.
one end of the tube is a valve thal opens Mot caly can it bear 2 plane taking
into the upper nasal cavity. Generally the off, It can hesr the sound of
valve remains closed, but when there is an ‘ breathing—10 billion times less in-
imbalance, the valve opens and air moves Tense.
cither in or out of the tube to equalize the
pressure. |

Yawning or swallowing will also open
the valve. This is why chewing gum while TO TEST a woman for pregnancy,
on a planc helps a traveler adjust to | | amcieat Egyptisns sdded her urine
changes in air pressure. When the ear to barley, If the seed grew, the tesi
"pops.” the pressure has been equalized. was said to be positive. Hormones
If the imbalance is more than momen- in & pregmant woman's urine do, In
tary, however, or if it becomes too great fact, encournge plant growth,
too fasi, as in an underwater diving acci-

EARDRUM

PAPER
PATCH

AUDITORY
TURE

Sometimes theres ne need for expensive medical materials. Doctors are finding our
that a simple piece of cigarette paper works fine as o bandage for torn eardrums. | transfused lose all his color. m

IMustrsiing by Robert Frank

' “FAKE” BLOOD

FROM REUSED
RED CELLS

Microscopic bubbles of fat filled with
hemoglobin are showing promise as a
temporary stand-in for blood.

Blood banks and hospitals often run
short of blood for transfusions. The red
cells, which contain the oxygen-loting he-
moglobin molecules, begin to break down
after just 21 days in the refrigerator and
less than 24 hours on the shelf. And cer-
tain blood types are hard to come by, yet
the donor's blood must be meticulously
matched to the recipient's.

Pharmaceutical chemists C. Anthony
Hunt, of the University of California, San
Francisco, and Ronald Burnette, now at
the University of Wisconsin, Madison,
have devised a simple process that yields
universally transfusable pseudo red blood
cells called neohemocyles.

“When enzymes break down the red
cells in stored blood,” Hunt explains,
“the hemoglobin is still good, even if the
system isn't.” Then why not use hemoglo-
bin alone in transfusions? Because, Hunt
explains, its molecules disintegrate easily
and are readily excreted. So, 1o delay deg-
radation and hide the foreign hemoglobin
from the body's defense system, the re-
searchers developed a fatty coating simi-
lar to a red blood cell’s membrane. Out-
dated blood provides the hemoglobin.
Eventually, animal hemoglobin may be
used for the neohemocytes, creating a vir-

tually endless supply.

Tests of the cells on rats have been en-
couraging. Even rats with 50 percent of
their blood replaced by neohemocytes
show few adverse effects. And half of the
animals survive until their body restores
the lost cells. Human trials should begin
in several years.

The cell substitutes can now be stored
for two months, but Hunt and Bumette
arc aiming for six—and two wecks with-
out refrigeration.

MNeohemocytes are free of blood-borne
diseases. “I1's conceivable that we could
take hepatitia- or AIDS-contaminated
blood and use its hemoglobin,” Hunt
notes. And the spheres, which are much
tinier than red cells, can slip past clots
and constrictions.

Another “artificial blood,” a petro-
leum-based white liquid called Fluosol
that was developed by other researchers,
is now being tested in humans. But it
must be administered while the patient is
in an oxygen tent. And, Hunt says, it's
disconcerting to watch a person being
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THROAT SOUNDS FAKE ASTHMA

An impostor has been unmasked, and
for nine people who thought they had se-
vere asthma, it's almost a miracle.

A group of researchers recently discov-
ered that in a handful of patients they ex-
amined, a vocal-cord disorder had been
disguising itself as asthma. The ailment
causes such asthmalike symptoms in its
victims as episodes of wheezing, extreme-
ly labored breathing and a sensation of
suffocating.

Pulmonary researcher Kent Chnisto-
pher, of the National Jewish Hospital in
Denver, and colleagues suspected that n
vocal-cord problem might be the true cul-
prit because the pattents had not respond-
ed to traditional asthma therapy. “Things
just didn't look right, so | pursued it,"
says Christopher. "The patients” breath-
ing difficulty seemed to be coming from
the throat, not from the lungs.”™ Truoe
asthmatics suffer from conatricted air
passageways in the lungs.

The researchers were able to confirm
their suspicions by Jooking a1 the patients’
vocal cords with a fiber-oplic scope dur-
ing an attack. What they saw was that the
vocal cords were behaving abnormally—
they came together in such a way that
only a small opening was left through
which air could pass. Normally the cards
do not close 1o this degree.

The cause of the disorder 1s not known,
but the rescarchers have developed tech-

nigues that allow patients 1o breathe
through an attack. Initially, they are
asked 1o inhale a combination of helium
and oxygen, a light mixture that casily
passes through the constricted area. Over
time, and with speech therapy, they can
learn how to relax their vocal cords.

One 32-year-old patient, a former
nurse, suffered through eight years of
what she was lold was severe asthma be-
fore her vocal-cord problem was identi-
fied and treated. Besides bang subjected
1o a continucus regimen of medication,
she had undergone eight tracheotomies, a
surgical procedure in which a tube is in-
serted through the neck into the windpipe
to facilitate breathing.

Mo one knows for sure how many of
the millions of Amernicans who have been
diagnosed as suffering from asthma actu-
ally have the vocal-cord malfunction. Al-
though Christopher says he suspects the
number is not large, he strongly recom-
mends that any asthma patient concerned
about the possibility of having the disor-
der consult & physician. =

body's hardest substance, a den-
tist’s drill whirs &t half a million
revolutions & minete,

VOO AL
CORDS

With a fiber-ppric scope, a docior can see {f the vocal cords are

normal (g} or abnormal (B), fr the latter caze, there’s only a tiny hole for breathing.
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HEALTH FOOD
STORES GIVE
BAD Ry

Il you go to a health-food store for
health advice, you could be asking for
trouble. That's the conclusion of a recent
study by the nonprofit American Council
on Science and Health (ACSH).

The ACSH sent researchers into stores
in the Mew York area to find out how
managers and clerks reacted to customers
complaining of serious symptoms.

One investigator, for example, visiled
24 stores and said his mother had an eve
problem. He described symptoms of acute
glaucoma, a serious ailment that can
cause blindness if not treated. To their
credit, six employees recommended see-
ing a doctor immediately. Of the rest,
though, 12 offered their own diagnoses,
withou! even seeing the patient, Their
wrong guesses ranged from allergies to fa-
tigue to emotional stress. And several
others prescribed varous vitamins and
mincrals—some in risky doses and all
waorthless in treating glavcoma.

Another health detective phoned 17
stores complaining of a recent drastic, un-
explainable weight loss—among other
things, a warning sign for cancer. Again,
fewer than half the stores suggested a visit
1o a doctor, several made dingnoses over
the phone, and more than half tried to sell
the caller a remedy. These included the
prediciable vitamins and mincrals, as well
as high-calorie weight-gain products that
would not address an underlying medical
problem at all.

In another part of the survey that dealt
with products, a woman called 10 stores
and said she was pregnant. She asked
about bone meal and dolomite, two
sources of the calcium she'd heard she
needed. She didn't mention that both had
been cited by the Food and Drug Admin-
istration as having levels of lead contami-
nation that could be dangerous to unborn
babies. In most cases, the stores didn't
mention il either, and recommended both
supplements,

Some stores were even willing to sell
iterns that have been expressly banned by
the FDA. Seven out of ten asked still car-
ried starch blockers, diel aids raken off
the markel over a year ago.

"These people can cause a lot of
harm,” says Victor Herbert, head of the
Hematology and MNutrition Lab at the
Brona Velerans Administration Medical
Centler and an adviser to the ACSH. Be-
sides, he adds, “There's no such thing as
health foods. All foods are healthy in
moderation.” = |

Nhsserueion by Micheed Resngold
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FINGERPRINTS
A CLUE TO
SENILITY

Your fingerprints may be able (o pre-
dict whether you will one day develop

Alzheimer's disease, the number-one

cause of senility.

The evidence comes from research at
New York University, where a certain
fingerprint pattern was found to occur

three times as often in Alzhcimer's pa- |

tients as in nonsufferers.
Herman Weinreb, the neurologist who
did the study, was led 1o look at finger-

prints because of a known connection be- |

tween Alzheimer's and Down's syn-
drome, » form of congenital mental
retardation. "Virtually evervone who has
Down's syndrome and lives beyond the
age of thirty gets Alzheimer's disease,™ he
says.

One well-known leature of Down's
syndrome s a greater than average fie-
quency of a fingerprint pattern called an
ulnar loop. Weinreb reasoned thai the
pattern might also be common among
Alzheimer’s patients. He compared prints
of 50 presumed Alrheimer's sufferers
with those of 50 normals ("' presumed™ be-
cause a confirmed diagnosis of the disease
can be made only in an autopsy; these pa-
tients. though, had enough symptoms to
be good bets},

When Weinreb looked for patients who

had ulnar loops on at least § out of 10

fingertips, 72 percent of the Alzheimer's
group qualified, compared with 26 per-

CONTACT LENS
“CURE” STIRS
CONTROVERSY

When Robert Buffington forgot to
wear his contact lenses one day, he real-
ized that his unaided vision was belter
than it had been in years. Upon having his
cyes examined, he found that they had
changed in a way that improved his near-
sightedness. He had another pair of lenses
prescribed, this time with a slightly differ-
ent curvature, 5ix months—and four
pairs of lenses—later, his unaided vision
was perfect, he claims.

Buffington, an optometrist in Sacra-
mento, California, is a subscriber 10 a pro-
cedure called orthokeratology. This con-
troversial technique involves using a
series of progressively modified contact

lenses as tiny braces to adjust the shape af

Gf the eight siandard rypes
af fingerprint patiern, the
ulnar logp (*) shows up with
unusual freqguency in people

who suffer from the sort of
sendlity calfed Alzheimer’s
disease. There appears to be
@ connection between it and
Down’s syndrome, a form

af inborn mental deficiency.

ulnar loops on all 10 fingers, 14 were Alz-
heimer's patients, but only 4 of the other
group had the pattern,

“This is a statistical finding only,"” cau-
tions Weinreb., “It certainly does not
mean that anyone with the ulnar loop on
eight fingers will necessarily get Alz-
heimer's disease.™

He now plans 1o use fingerprints as a
confirming test for senile patients whose
specific diagnosis is uncertain. Scnility is
caused by several different discascs, says

the cornea, the dome of transparent tisspe
that covers the fronl of the eye. By chang-
ing the comnea’s shape, the eye's focal
length is altered. In nearsightedness, for

| example, images focus in front of the

light-sensitive retina—mnstead of on it—
because the distance from the cornea 1o
the retina is too long. By flattening the
cornea, that distance 1s shortened.

The philosophy behind the treatment is
to correct the vision problem, not simply
accommodate i, s glisses do. “Ortho-
keratology is for peopl: who are tired of
just treating symptoms and want to treat
the cause of the problem instead,” says
Buffington.

The idea isn't new, By one account, the
early Chinese placed tiny sandbags on
their eyelids while they slept in order to
improve their vision, The modern-day
form requires a substantial investment of
time and money, and even after treat-
ment, patients must wear prescriptionless
“retainer” lenses to keep the eye in shape.

THustrwisoms by Mina Wallacr, rodrawn [room orgimal an m Medicine magaine

Weinreb, and is not an inevitable conse-
quence of aging. It is important to find a
way to distinguish true Alzheimer's suf-
ferers from those with other diseases, he
explains, so that scientists can isolate its
cause and evenlually learn to treat it
For those tempted to look at their own
fingers for a preview of their mental
health in old age, Weinreb says, “Don't."
It's ecasy to misidentify your prinl pat-
terns, he adds; only somecons who has
been trained can be sure. ]

The procedure has been practiced since
the 1960s, but many experts still question
its effectiveness and safety. Ophthalmolo-
gist Alexander Traykovski, of the Man-
hattan Eye, Ear and Throat Hospital,

. warns that forcing the eye 1o adjust to a

fMat lens can do damage to the comea.
“We've seen some preity bad corneal
scratches,” he observes.

But Buffington argucs that orthokera-
tology does not use brute force to cormect
vision. A properly fitted lens, he says, is
not flat. It parallels the cornea and pas-
sively changes its’shape, though exactly
how this happens, he admits, is not
known. =

THE HUMAN EYE is continu-
ously but imperceptibly moving.
Muscle contractions cause it to
quiver 30 to 60 times per second.
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WATCHING THE BLOOD FLOW BY

CORDNARY
ARTERIES

Doctors can now observe the rate and quantity of flow as blood feeds the organs.
Computer-processed X-raps are projecied on a video screem in a five-beat sequence,

doctors a powerful tool in the diagnosis of
heart disease. For the first time, they can
see the pulse-by-pulse Now of blood as it
moves through the vessels that feed a pa-
tient's heart. They can even watch blood
penetrating the heart muscle itself.
"With these measurements, we can lai-

Vogel, head of the team that developed
the technique at the Ann Arbor, Michi-
gan, Veterans Administration Hospital,
Vogel estimates that 25 perceni of the
100,000 coronary bypass operations done
last year, for example, eould have been re-
placed by less dangerous treatments.

The new imaging system is based on an
established procedure called digital sub-
traction angiography (DSA). In DSA,
blood is dyed with a substance that shows
up on an X-ray. Piclures are taken before
and after introduction of the dye and are
then converted into digital data. A com-
puter subtracts onc sct of data from the
other. Since the only difference is the
dye's presence, the resulting image shows
just the dye—and, therefore, the shape of
the artery it is flowing through.

The new process takes DSA five steps
further. Instead of simple before-and-af-
ter pictures, the computer compares un-

taken after the dye is introduced.

Creative use of a compuler has given |

lor therapy to cach patient based on the |
condition of his artenes,” says Robert |

dyed blood with a series of five pictures |

Five beats of the heart are seen in suc-
| cession; the distance the blood advances
with each beat appears in a different color
| on a video screen. The spreading color
shows not only where blockages are but
how they affect blood Mow. The computer
can then zoom in fer a close-up, revealing
| flow dynamics in extreme detail.

By testing patients both at rest and af-
ter exercise, doctors can see if the heart is
getting adequate nourishment when it is
under stress.

Ordinarily, the heart’s constant mo-
tions would be a problem for DSA; image
subtraction only works when tissues sur-
rounding the dye remain in the same posi-
tion. The computer program takes this
into account by ensuring superimposable
pictures. [t instructs the X-ray to flash at
the same point during the heartbeat every
time.

According to Vigel, the system could
be used throughout the body. "I see no
reason why we couldn’t use it to look at
how blood feeds the muscles, or even the
brain,” he says. L

NEVER TRIFLE with a bluefish!
This viclous animal often kills 10
times as many figh as it can eat, for
no apparent reason.

IN BRIEF

If you're overweight, don’t bother
controlling your sweet tooth., Control
your fat tooth instead.

Scientists already know that, contrary
1o what one might expect, fat people tend
to be turned off by large amounts of sugar
in food. In a recent experiment, though, it
was discovered that the obese like fat—
the more the better. Pudgy test subjects
preferred cream to milk and liked heavy
cream laced with safflower oil best of all.
& small amount of added sugar made the
effect even more pronounced, but it was
the presence of fat that made the real dif-
ference. Most responsive of all to Ffattier
food were those tesiees who were former-
ly fat,

Eat like a bird; it could keep you
from getting cancer, says a professor of
medicine at New York University,

Walter Troll says that enzymes found
in all seeds—including comn, beans and
rice—can prevent the spread of melano-
ma in mice injected with that virulent
form of skin cancer. They also seem 10
stop the development of cancers of the
liver, colon and breast. That could ex-
plain, says Troll, why human populations
whose diets are rich in these “seed foods™
have lower rates of similar cancers.

The enzymes, dubbed protease inhibi-
tors, combine with protein-digesting en-
zymes in the stomachs of the mice. They
then pass through and out of the digestive
system. No one is sure why that should
prevent cancer, and it seems unlikely that
the answer will be found soon: there
hasn't been much interest in funding the
research, Troll reports.

The catalog of vitamin C's benefits Is
expanding: The substance that prevents
colds (maybe) and apparently prevents
some cancer seems also to be effective in
treating a form of male infertility,

In short, the vitamin unglues sticky
sperm. When more than 20 percent of a
man's sperm cells clump together—a con-
dition called nonspecific sperm agglutina-
tion—he is infertile. Rescarchers at the
University of Texas Medical Branch at
Galveston have found that these men also
have a borderline vitamin C deficiency.

Experiments with supplements have
yielded dramatic results: In just one
week, the average number of sticky sperm
in test subjects dropped to 14 percent; in
three weeks the number was down to 1]
percent. Not only were sperm less sticky,
but they were also more motile and lon-
ger lived.
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A Popular Mechania Special Section

HOW DOES THE KIDNEY WORK?

More than 40 miles of tubes running through the kidneys cleanse all of the body’s blood supply
many times each hour, Of the 500 gallons processed daily, only a quart is considered waste,

very minute, a fourth of the body’s supply of blood—

nearly one and a hall quarts—passes through two re-
markable organs on either side of the spine: the kidneys.
Only four inches long and five ounces in weight, these
organs dispose of the body's metabolic wastes and excess
water, excreting them as urine. Some 190 quarts of fluid |
pass from the blood into the kidneys daily, yet all but a
single quart is recycled.

How can the kidney work so efficiently? The answer
lies in a million or so tiny, tightly packed structures that
act as a highly sophisticated sieve. Called nephrons, they
filter a constant stream of blood, reabsorbing nutrients
and water vital to the body and secreting urine.

Blood coursing into the kidney first flows into one of
many glomeruli, each a tight bundle of capillaries that
marks the beginning of a nephron. There, rising pressure
forces water, salts and small molecules out of the blood
into Bowman's capsule, a cuplike structure surrounding
the glomerulus. The larger protein molecules and whole |
blood cells remain behind in the bloodstream. From Bow- |
man’s capsule, the filtrate enters a series of twisted tubes,
where various essential nutrients—glucose, amino acids |
(the building blocks of proteins), ions and minerals—are |
extracted and returned to the bloodstream. Nearly 99 per-
cent of the water passing through the nephron is also re-
absorbed, and of the 2.5 pounds of salt processed daily by |
the kidneys, only one-third of an ounce is disposed of in
the urine.

From the nephrons, the remaining material drains into
collecting ducts that transport it to the center of the kid-
ney (the renal pelvis) and on to the ureter, which delivers
it to the bladder.

In addition to filtering the blood, the kidneys help regu-
late the body’s internal environment—ifluid volume, blood
compaosition and blood pressure. Kidneys produce the en-
zyme renin, for example, which adjusts the blood pressure
s0 the nephrons’ filtration rate is nearly constant, regard-
less of the amount of water ingested and expelled. This, in
turn, ensures that the blood's volume, salinity and acidity |
remain within a fairly narrow range. And if the kidney |
runs short of oxygen, another enzyme stimulates the for-
mation of red cells, the blood's oxygen porters.

hat happens when the kidneys fail? If one goes out
of commission, the other enlarges and picks up its
load. In fact, we have so0 much extra kidney tissue that ‘

SR I 3 it dih i

only a third of the nephrons are needed to filter blood
normally; a scant 10 percent can still sustain life. Re-
searchers have yet to perfect a portable artificial kidney.
And since successful kidney transplants are still few and
far between, for most people with acute kidney disease

=

Prramid-shaped units (left) in the kidney comtain the tangled -

there is only a tedious and expensive solution. They must
be hooked up to a machine the size of a file cabinet for
several hours every few days to have their blood

cleansed. =

| nephrons (right) that cleanse the blood. Vessels fa) carry blood
toand from the glomerulus (b), where waler and other molecules
| are drawn inte Bowman's capsule (c) and through tubules linked
by the loop of Henle (d). Most of the fTuid reenters the blood:
the remainder goes into a collecting duct (e) and i excreted.

Thusiration by Michssl Rengnld
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WHY DOES
FRUIT RIPEN?

Growing old is a fate most of us dread:
Apging all too often means a loss of
strength, vigor and attractiveness. But in
the world of peaches, papayas and other
fruits, things are different. There, old age
turns a mouth-puckering persimmon into
a Juicy delight, a hard, 1asteless avocado
inte soft nutty butter.

What's behind the ripeness process? On
one level the answer is simple: A single
chemical called ethylene, a gas produced
by the fruit itself, choreographs the dra-
matic changes a fruil undergoes as it
grows older and better.

Fruits don’t all follow the same path as
they grow old. Some ripen best on the
vine or tree: others, such as avocados,
| don’t ripen until they fall. (The avocado’s

EVERYDAY SCIENCE

stem is like the pin on a hand grenade: As
long as it is attacked, the fruit will not
ripen.) Most fruits soften as they get ripe;
a few, though, including coconuts, be-
come harder.

Ripening is heralded in many fruits by
a marked increase in ethylene production.
This seems to affect the fruit's physiclogy.

It begins to respire, to “breathe™ oxygen, |

a process that raises its internal tempera-
ture slightly,

Respiration can increase three-, four-,
or even five-fold, providing extra energy
for the work ahead: Chlorophyll is bro-
ken down and the fruit loses its green, un-
ripe color, Stored starch is converted to
sugar. Acids (and thus sourness) de-
crease. The pectin that cements cell walls
together begins to disintegrate, softening
the fruit. A corky layer may form at the
base of the fruit's stalk, causing it to fall,
Finally, many fruits produce aromatic
chemicals that impart 10 them an enticing

COLORADOD
SPRLCE

WHY ARE
EVERGREENS
EVER GREEN?

Why don’t evergreen plants lose ther
leaves? The answer 15, they do.

We are duped into thinking they don't
because, unlike deciduous plants, which
lose all their leaves in the fall and replace

them in the spring, evergreens lose leaves

while adding on new ones.

This is mot 1o say the leaves don't live a
long time. They do The longest-lived ev-
ergreen leaves are the needles of the bris-

tlecone pine, which lasl an impressive 30 |

years before they self-destruct,

Besides the conifers, many shrubs and
other trees, such as those thar live in the
tropics, are green year-round. And some
trees, like the red maple, are deciduous
when growing in New England bul ever-
green when basking in the Florida sun.

Why aren't evergreen leaves everlast-
ing? “Mothing lives forever,” says plant

ecologist Brian Chabot of Comnell Univer- |

sity, “We don't really know why any or-
ganism has a programmed life span.”
But evergreen and deciduous leaves
also differ in their construction. *Decidu.
ous leaves are designed 1o be discarded,”
says Chabot, On the other hand, the
tougher evergreen leaves are built to last.
They have a double epidermis—the su-
perficial laver of cells covering leaves and
other plant parts—and a thicker cuticle,
the waxy outer covering. In addition, ev-

The evergreen leaf & taifor-made for a long life.
It has @ thick cuticle, or euter covering, and &
double layer of epidermal cells to make it hardy.
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aroma.

But why? Why do s0 many plants ex-
pend so much energy and effort sor-
rounding their seeds with tasty fruit, only
to have it fall 1o the ground and rot or be
carried away by bird, beast or man?

The key scems 1o be dispersal. Planis,
forever rooted in one spot, take advantage
of the mobility of animals. Fruit is bait,
dangled temptingly for all to see. Once
“taken” by some hungry forager, the
seeds within the edible exterior pass un-
scathed through the digestive tract and
are deposited far from the plant that pro-
duced them. [

NINE-EYED, blue-blooded and
belmet-shaped, the horseshoe crab
is not a crab at all but, rather, a
close relative of the spider,

ergreen leaves are stuffed with supporting
cells, called selereids, and they're choek
full of noxious chemicals to deter nasty
bugs.

Considering the time and énergy an ev-
eTgreen puls into growing its complex
leaves, it makes sense for it to keep them a
long time. “The longer the leal lives,™
says Chabot, “the greater the plant’s re-
turn on its mvestment.” That is, a leafl
that lives five years will make more food
for the plant than one that lives only a few
months,

The argument seems (o run in circles:
Evergreen leaves need to live longer be-
cause their sophisticated structure is
more expensive (o make; they need a so-
phisticated structure in order to be hardy
and live longer. But Chubot says he pre-
fers to view this as a positive feedback
loop that is advantageous to certain
plants in certain environments. s

ON ANY GIVEN spot of beach,
more than 2 million waves break
per year—about 5,500 a day.
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direct ordsl kndwe-Dow, MNew ram helps you
learm the ropes. evoid costly mistekes \Wnite
today for axciting detalls:
RICHDALE COMPANY
70 NORTH CENTRAL AVE, DEPT. 2
AAMSEY, NJ D7 446

HYDRO-RAT AIRBOAT
Spaed 75 MPH, using stock Briggs &
Straftan o Tecumsel sngine y
Semgls conabracion, LB Conm G
Bidildhimg matensls. Mo webdeg, mo e
o lasa

indo, bookied H, re-

lusndabie on
purchase of “10
plana.

ROCKY MOLUNTAIN AIRBOATS-P.0. Bax [15-A, Morgan, Utsh, BEI50

NEARLY 100 NEW PLANS FOR 1983
BTRUCKS N PLANES
SBEOAIS N TRAINS
@ JUMP N OWETLE TOYS
& 10VROTES @ FURNITURE
erME PRIVECTS eFREE
MMAS PLAN WiTH ORDER
' “ W TIUSTRATED CATALOG
CHMAN'S SAWMILL  DEP
0. BOX 5381- PHOEMIX, A B5

FULL-SIZE PLAN includes instructions for
m&tﬂ bate & um:r tambour roll top with

kshetf, Dask 2 pull-out manuscript
boards & 7 drawers, two with suspension files.
Full size template for tambour is included.

Sireis 21" x * 2 48" high., Prica is $12.50,
ARMOR PRODUCTS
P.O.Box 290, Dept. C, Deer Park, NY 11729



Fiberglass
Travel Teader Kii

Build Yoursell! Save Gas

TRAILER FOR THE 80's—Buro Traes Traler
kit shedps four Linder 1,000 fhs Fibarglass

Faacy 1o tow Fncsh imarics only  Wrile Burrd
PRITT TATAT 218 Avenae Morth, Plymouth, MR
G544 . Fowr full cotor Al ng send 100 1o pamew
hipriamiing Fnfal Opooe uifetes

PYE CASUAL FURNITURE
IF WE CAN MANE IT - YOU CAN MAKE IT
With just a hackssw measuring lape and our step by
#lirp inslructian Manoal, you can SAVE MBNEY by
tnnlding your own PYE Casual Fumiare or MAKE
MANEY by hutlding and sefling t yoursel! Our man
i ual will give you sssembly chnigues and
& 4| eany diagrams to kllow - complete with
-y 4] proven desins al oo extra cos)
Wzll:abuairlsey:ruwhmrn

s buy high grede materals at

’ low eost Comglete Manual
T 51135 Send check o
momey order b F1A Inc

P10 Bax 1248 Pinellas Fack, FL 34290 1240

Convert your woodstove
to a CATALYTIC BURNER
® Bumn less wood
® Reduce creosote up to 20%
® Fits most stoves
@ Easy to install
lee

® 5 year guara

For information
write lo:

CAT ENGINEERING |
Dept. PM.11-83
AL 6, BOX 131

ELIZABETHTON, TH.

L 1E]
§15-282-2929

BunLd youw own JET EELICOPTER
 EASY TOFLY—INEXPEMSIVE TO BUILD!

= ® Carfgs ona person-phas
& Saimple BEnd-hood BEserifily
& Lses low-cosl fusl

Prars—corpletely dlusiates $9 00

e HELMCOPTER HOBEYBOOK s Srary

inclyes Plans lor budding

B peaion-gngine Dawered BOTH ABOVE BOODES
Hesoogter pillus ) S8.00 oy $54 00

P.O. Box 18488

\ Ime.
Baitimons, MD 1217

Train 8 home b5 LpEre Do No previsus axpe-
rigngy mpaded. Tooly and materials Indudll!rﬂh:
course. Na Ealwnt reguired. Wa Fhow you

| whatinde. hewiods it LEARN nnnﬁhul
AT HOME! |

L1 I

|

LRI ]

Reid NORTI AMERICAN SEHOOL OF DRATTING. |
mear SO0 Cunpet Or . Bae PROM MimtoA Nhach. 4 9360 )

ADD TO YOUR INCOME

Emmn a sacond ncome Prough Poputar
Mechanics Classiieg.  $1.00  booklet
whions youl P B8 Slad your G Business
with Classfied adverteng, ($2.00 rebate
with fiesi orgor], Populer Mechanics,
Depl. DM, 24 W. 5Tth 51, New York,
NY 10018,

/” 2nd MOST IMPORTANT
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

MOLDER-
PLANER

Almost as basic
Q5 YOUr Saw . ..
molds, planes,
rabbets.

From $430

= Moster Chorge
= VISA

FREE BROCHURE

WILLIAMS & HUSSEY MACHINE CO

Deptl. 17 Milfoed . N H. D3053
(603) 673-3446

POPULAR MECHANICS « NOVEMBER 1983

A SINGER'S DREAM!

s over
o faere and dermo

-
I||'||r|1r'I| LT Sound, Dept, PM, PO Box 338
Storw: Mountain, GA j-DCIHb
gt Call Q93 1.2

lmlﬂ.ﬂnnﬂ "0FF-5E " SAVINGS Adw A

eitect lor o e e ]
|Fiaase Proml Chearly) E
il

LT %
AR :’;
(= §

| Slaim Sip -s.u

TILLER USERS...

Can your machine
do all of this?

+ Handle with just ONE HAND.

# EVENLY break, turn K till soil.

+ Shred vegetation withoul tangling.

# Leave NO WHEELMARKS or FOOTPRINTS.

The TROY-BILT® ROTO TILLER-POWER COM-
POSTER can do all this and more! That's why
seflous gardeners consider it the
finost tiller available See for
yourself! For complete details,
OFF SEASONT SAVINGS. and
FREE 26-page bookket chip this
and manl leday to

TROY-BILT* Tillers

102nd 51. &
2o Minth Ave,,

: '-H
m'l'-ﬂ"ll"‘“"-f-"-lrm
102nd EL & 9in Awe_, Trey, W.Y. V2180
Plesse send (e whaly wandecful o

ol TROY B8, T" Aoy |

| wnme -

Etutrlﬂnswun againgl the
Hndnllmwl e mow!

"MUCTION TRAIN AT HOME 1N SPARE TIME
Make r~|ru ey i spaie i Whalg yinid traks Bor o Tall-
fime poh. Mo odd fmbs Foe fricads amd nelghtors. Save
money doang yowr cen clrcrrical work, Lesra evervihing
Iraam fepairs and maimenane b comgplebe elecingal tmtal.
laties, Mo previais expenenve meedel Everyihing exs
plaitied ia ehsy-io-iedersnnd imguoge wiih plengy of
demwings, divgramrsm and phoden Tools, materal, nes
eqjestpamend i loded with cowisg  Approsed for Yepersne
and Or 1's. Be ready 10 1sbe mlmiog any cleomiclan licen
mp evaminglem ol fered by o, city or county H
i ol mmlga:mmm1wdcal' .
- S RURCH TORNY, .(m.,"
“Eiciicien Scbosl, Brpl. FORD ,
ICE Coeter, Seranton, PA 1R515

Auih iran insts e el how | can frem ol ko
1 B WP WSS IaTa

t"!’f.-.av

ABRAERE - —
EITY STATL/TIF e e J

ATTENTION KEROSENE HEATER OWNERS!
15 DAYS FREE TRIAL!

IF THE ALADDIM' KERDSENE HEATER FAN
DOESN'T MAKE YOUR ROOM FEEL MORE
nnumn'raaLE, WE'LL REFUND EVERY

—— PENNY!

WarTn air |5 Circulated
idtwind 1ar groater comian
BNl i BT S0 oyt

Mt B ol Kafosane Faalir Thi
P Alacldin haated &0 may b the bek mwlirren o
P heaaling you B aver mmaker! I you e POl Corrpately
satishod within 15 28y, we B rafund the gurchasa
phcE-intipng nanaling ard shipping

wst 3995 _Aladdin.

Call To-Free 1-B00-251-4535, £xt, 88
In Tennesses Coll Collect §15-T48-2653, Ext. 58

State ip

| WiSA
Card Mo

HERENEREREER

Sigrature

| Masierlant  Expiraton Date

{Fedurrmd for sl G Caeid Dt ana)
e, it sk (ol 30 Ak NSl s, Incorporated
nad il b Alacdin, Depd. 58, P.O, Bos 100960, Mashvilie,
Tennesses 17T,




Tt LAl 1984 GOVERNMENT

T IISURPLUS DIRECTORY

Wilitary, Wadieval, And Chess _“ BUY FOR AS LITTLE AS |
Set Figures, Complete Casting Py T¢ ON THE DOLLAR |
Sets And Dver 100 “(4d Time™
Toy Soldier Molds
Cast tull round, detaied, S4mm fgures. Specid offer
Compiete: Sarter 51, $79.95 Includes electnc stove,
pouning ladle, Coldstream Guard medd, work gloves,

nnr,han!t Guarantee |
| S3sbng metal and mare (ol recommended loc children) J | [JEEPS. CARS as low 15 $30. BOATS, HELICOPTERS. |

= s TYPEWRITERS, TAUCKS. You ca% $1l Buy cvai B0, oo
e o ot e (Do ey rovoometen gems troem the U5, Government. This manu < [[ﬁu
- : s now o fing these Dargans in your area a1 TREMEN l

Caed o Eupurer | SRVINGS. Some scluy prices. CARS 530 PGKUPS $40
HAE SHIRTS 22¢, 50 POWER BINQOCULARS 53, and MORE, ]
— THIS NEW 1584 up-lo-date dlrsctary includes 3 Biddars
ADORESS - mt%mmnm Iisting of Detense Sakes (Hices. Qur
CITY STATE e =) BIGG T [:umwau SIVE DIRECTORY Only §3. ml

Cut ot this = and send to: SURPLUS, DEPT, ml
\ Caslings, PO Box 422, Longwood, FL 22750 | 4620 WISCONSIN AVE. W W. WiS INGTON. D¢ 200

SHARPENING i ol B v e O

EQUIPMENT! T T e

i P e 0 Dl W o o

USED and NEW!' BUY or SELL' 3 o W Mtd P, Foger DBisie 1

SHARPENERS HEFPORT Moninly Newshetter A eyt Hardnary R § Placeie Tt 8

Alsa teen infn hpe Sen what oibeds ate aoing' We ~n —?:-j" ;m—-ﬂi.dé."fxllﬂ *-.rjw. ey
The SK0G Company, Dept F“" P.0. Boa 27559 NE“'PQHT ENTEH“I&H "“:' 4 PG,

Minneapaolis, MN 55472 I'w. Burbank Bivd., Bursnk, Callf 31

FOR HOME OR TRAVEL

SECURITY IS NOW POSSIBLE
only ANYWHERE WITH THIS
$29%5 PORTABLE ENTRY DOOR
ALARM. ADJUSTABLE TO

FLUS $2.00 SLIP EASILY OVER ANY
Shipping DOOR AT HOME OR
WHEN TRAVELING.

“Idwest sWuﬂty *Creat for Hotels, Motels *Fully Assembled

0. Volt battery Included “Ideal Gift
RR 6 Box 3314 *Sound-rated at 85 decibels *Made in U.5.A.
Paris Ill. 61344 0. Res 23d 35 #1004 Guarantee of Satisfaction

POWER HACKS AW

BUAD-T-YDURSELF
$62.50 compivea xit ol s HATKEAW
pasis fesa pufley Cuis 120
ORI

- 5 -| =4

Casting iaitlee,

H‘-—"_" o sso1 ,___.-J

VE 40% ON TOP QUALITY CHAINSAW PARTS

Char bars pAd yiecichegs i i all
Eove TR B Qoed Or Dotler Ban
gl parts Plus 100t and l
st Warnhomos m Gl
DA wrd FL Fros X7 pagd calamg
Wil Caislog olfice
Bos 15139, Depd. 1803
Sacrarnenio, Ch #5858

N L S HT RS L P

Make Drilling Quick
Andd Easy With
These Featunes:

N Curres amy # dreill s
W 0 s e dlasseer.

2 Hslds Uk hits in plare

B A A RS 16 &Ry WAERELE wirlbie.

A e b 160 T e, §4.88

ey $1.50 for shpiang Allow 1 o F ey delepy
WiRConEN resicanis s 5% L

Send chats of mandy andar 10
W WG PO B0 11407 L wWALKEE Wi A3 1

=, BUILD :%% POWER TOOLS

METAL PARTS KITS AT LOW
xg Y FACTORY DISCOUNT PRICES FOR: b i

Fawlusesd in Woribescn, Popgler Brience Wechygsin Iusifited. M maCRis-
=g, »n weiding Sbpdyelsp plers, gt 'uloeiEa palterss shiw
bow. §-Yew Gueranise Sénd B3 amch play Bl Yo poslape, siateng
ot plarvs masie; Cataomg mcipmied O, et 31 for Cotwiog!

EILLISN D BNC. Dept PM-00, TTOD Gokeswr Fowy. BE Clavlen, SO 01

WUDDEN TOY PLANS

JTETTE ] de 15
, Gy
l:lllh'

H.lhnpnl;ﬂlf?ﬁ-ﬂm Prepaid. Only §7.25

YT'% FLANS, F.0. Boa 1056
Jupiter, FL 334851056

Portabla Steam Cleanar
Sieam n 60 seconds

CLEANM:
Engires, Alr Fillers, Lawn lowers.
3 yoar guaranies on fire box, cods. ses
hquia soap, propand fired, Yesght 120 10e.
Auxiliary pump Bguired on low sealee
presue

| WEDCO MFD. ING., DRt M-14
B0 Wasl Broadwyy, Jackson, WY B0

Build this all-time favorite. Size 26 x 36. Full-

sitze plan & sccessoriss kit svailabla. Kit con-
tlll'l'l vinyl & foam for padded seat, fur fabric
for mane & tail Hw& viny | for bridla,

PLAN-245 ... $8. ‘:“""g . $1.00.

HA KIT lmm!lﬁ 00 ppd.
ARMOR pnunuc

P.O.Box 200, Dept. C, Deer Park, NY 11720

Merry Christmas and Happy Treasure Hunting ==
This seascn While's Eleciromcs again olfers. Models from STOHE z
special gifts with their finest metsl - i g
delectors:  GOOODN Series 3, BOGGD, 5000, 2 ity s Loy
40000 and P1 1000 Series 2. Melal detectors Syt PA2
make fantastic ouldoor hobiaes - fun and pro- P C——dm
litabis - for The whols famity TALL TOLL FREE |-S00-887-8811

WHITES ELECTRONICS. IX(. Seeri Homs. 00 87388 @

ELECTRIC
SCOOTER
57989 complele

BUY DIRECT FROM
THE FACTORY!
Freedom Ior those
whosa ability to walk
is losi or bmaled
Write to:
STRAUCK ;DRF.
MY ,
MMI‘E. Wi 53012

RUPTURE ..-..ances

FOR COMFORT!
When you alip inte & geo- j'

work or at play! Thirteen
million sold, since 1880, You buy direct from the
{actory - never sold in stores - beware of imitations.
Omnly the highest quality materials and workman-
ship. (Especially for older people who wish to avoid
unnecrssary operations for reducibde rupturs). Send
for our FREE il lustrated booklet with no obligation.
BROOGES APFLIANCE COMPANY (Maodicare

Depl 821, Marshall, Mich. 48068 Pays B¥z)

POPULAR MECHANICS - NOVEMBER 1983



DISH ANTENNA §

DOWNCONVERTER : Satellite TV

A e T e v S
'- L] Il“II. ¥ ;_I.-”' By S D L PKG | -
AT LETE HOME SATELLITE TV SYSTEM

Satellite TV, Inc. ™ e ow : COMPLETEH

Box 3108, M-11, Delray Beach, FL. Antennas. Receivers. Sources.Photos
|334u Send your r-":’EL FERENCE BOOK lor $11.95 “ Our BOOK takes the mystery out of satellite

plus $2.95 shgpmg & insurance (U5 tunds o call gy technology. The prestigious Mass. Inst ol'l
Jj ovr 24-hour €.0.D. Order Line (305)27 6-2941 ® Technology, U.S. Army, Navy and libraries

MName o 1l by worldwide h d our BOOK. l
- L S S B GBS BE B B BN BN OE aE B --------‘:ME'E“EE-----

CUT HEATING COST

Stop losing that valua-
ble blanket of warm alr
In your atthe this Wintar.
Cover your wind tur-
bines to reduce healing
bills, save bearing wear,

_'—'E.l - reduca attic moksture.
% . —_ - Two Turbine Togas for
™ - o only $14.95

To order, send choclc of mondy order for $14.95
plus $3.50 handling and shipping for each palr,
specily numbat of braces on your turbines (0,
3 or 4) and mall to;

AMERICAN TURBINE COVERS, INC, Depl. M
1045 S. Mova Rd., Ormond Beach, FL 32074

[GARDENING?| "0%"

TILLS KMEE DEEP! . WEEDS SHALLOW

AUMNS SINGLE HANDE_[.] . MAKES S0IL
WEED FREE FAST wr‘rﬂf_‘:uT H.AHD WORK

'h'ndn 20 Pownds  Tills Deeper Tham  Weeds Fani from
Gasdling Powered  Ofhes Tl Da 12 e 2 inc Wi

M STORES FREE GARDEMNING GUIEDE

F 7O ALLEMTOWN TILLER CO . DERT |
& Allaniven Fesd Co. Maln 50 Alisataws, N.J 08507

Coras Rasors 70 Sotun_[Supariibe Coioes B ror Aian iamg o Lowmner caf anyj Ly 93&0

Lakaunf i

Biz 400 cid Chrysler et
Gets |79.8 Mpg

£25 Mile Test Run

C.N. Pogue Femlily Reveals High MPG Secret,
Haips Rey Covey Achieve Major Breakthrough!
Rebirh of the ndary “200 MPG" Carburetor?
Pusaildy, Pugus verpnnied MPG wilh light cen, small
umln.i “eloan™ fuel m‘ 18308 Famed inveniors grand-
Statford, just installed Mgnrln

'.r1 Pontiac i VEI reports T1 MPG. 1 mille frig!

n-umn FUEL BEFORE CARE IMDUCTION

el NDWATCITS | $309 | IS YOUR ENGLISH
.. HOLDING YOU BACK?

new C.1. Mathod you can siog m-ulngmb-
takms, build up your vocabulary, speed up
mmemmm learm 1he ' secrets of con-
wversafion Takes ony 15 minutes & day in your own hodma

M, baild devce 15 | l?mmz- Coatn litthe! Sand coupon or wiile loday lof fres bookiet
m'&'a‘ in uun;FEm ing u’u gm-m- llumh?‘ .di"g; - ' Don Bolander, Carver Instinure, Dep, 1102113,
exhausi gases. pracisshycontroiled for 100% fual vapo Mnmmmrmmmsmmmmm" 1500 Cardinal Drive, Linle Falls, M J, 07424,
Hzation! slie SarS tubishar li)lfll ingtantly vapor Decor Inticator waih foid i i rod or chsk o wall | oy oee mail me your FREE bookler on good English.
rizes; trawels to small swnge tank for ful under miount, Outooor instremants of durable aluminum welh shactn-
m.mmw oF that Nils ower Car, cal parts enchosed in F viryl housings. Easy o Bssambie Mame
mEtars VR on & demand. Low cost dusl systom and install. Attach directly 1o roof or pole. Comes wilh wing and
rung on high as 10010 1 airffusl ratio with Ao powar loss! materiais lor ing{alaton up 1o 60 feet. Uses regudar 1204 AC Address
YOL'RE INVITED TO JOIN AOAD TEST TEAMI Ui ke amp crcuit for absolute satety. A Fascnating home ;

BuBd your own o hawe i bulll, 81 @y matsl ERop Addeon. Five year imited guaanies. 15 Oy tnal. Sabstaction | Ciny Susre Lip

ow you may vaatly-incresss migage of m o mongy hack Only 33555 pus 52.00 & . Check, Viga
car, truchk, or AV W lurmsh spacd, conslructinn de Mast © Give Numbar ang Expiration it Imrmacicata

Parts Kits planned bul pre-production data naeded. ILD ON T
e pie i tesueeni ke Som | | WINDWATCH MFG. Sapt s, 1osemany e east LG

* Ban Amionko, Texss THZOS It may not have to be fully paid for with Curtis.
tlam, Tl detais Wi 7 ;
Carb Rasesrch Center, Dapt. PAIT1 We do difficult framing, you complete and save

PO Box21  Chelses, OK T4018 £1,000's. No money down, low monthly pay-
ments. For free catalog, write Curtis Homes,
ﬂﬂAMAZING T FORSTNER PM-1, 2201 Florida Ave. So., Minneapolis,
e MM, 55426, or call toll free 1-800-228-6505,
R BITS
PRDFESS]GHAL iy
P88 s s e rOrce D | | | - PROEESSIONAL | WOODWORKERS!
tors. LASERS lor wesapons, Buarmiryg, choud wiillrg,
holography and specsal athects. NUCLEAR particle acoel- Fur cldan jootesry, shnoss age
m:%m FPLASHA, %mWWE knl-xnu;umlrm-:‘nr;xu-:l ] | & magasine for both moviee and
HIGH ESLA COILS pen- w1y, Wans Brmarur's Wi Gy, G oy, o 3 desd
erators. TRANSMITTERS and CONTROL devices for se- :f::;:;;f_‘:,‘:; Srgpijach i ‘f\ ' ;.T.,.:';., ﬁﬂ.ﬂf’rf:m.'n, e e
curity, inrusicn debection, nalure lislening. Thaya caveluily engrmeered ind precissly muchine of Early American, Shaker, English,
PLUS PLUS INFRASONICS, ULTRASOMNICE, ENERGY, Farsirst biis cleasly el (lal Ssapnmieg Salss in gl aoods, ' mporary  (oeminiere chocks
CHEMICAL gnd PERSONAL PROTECTION and SAFETY whether i OIPPcut gram, Selicais vener, o demueit Maarranad Pl kg et ;
DEVICES. SEND 31 for caliop of plens, s and complet i Bloreitcops b i ey o AT ok
Bimes Ao 0TS M a
IHFﬂHHlﬂﬂH ummﬂ l"c lm:p:fp-r hith parfarm feu wif Srill prev o il gunie, ALL FOR LESS THAN 20¢ PER PLAN
W d ful £am e ed i R dnith w ik vhush 8" o= lager, Hilw e Pl 1S Begular greicies on shop tips.
P.0, Box 716 m Ma 19 oy, DRametern are engit mach e, Sl af § meludis z vt |
s 2 ' (TR T2 S T RO TS IUW wres sl heiyw Jig-building. [mishing techniguis
Amherst, N. H. 03031 S I RS AT O and money-making ideas,
ORDER TOLL FII.EI'. :
1 ¥E wlmm 11200
P R, s B exceci I T T
’ LS . Aihraens SRAEY) FOSTPAID 1M L% lerqn zs 1 year —51 yEArS
: ;:‘.I‘;E‘.‘;.ti,amﬂ;'.“,., SRS Please maske payment n U5 Furdsi
W sy, Imech o Bt ]
j Adgamin b "
Ii't o) i nages i S > B TN 1+ The Woodworkers Journal
==y 'umlica.mnc.hm _ _:-25"_ _ : :;H :EEE POHOK (63N NEW MILFURD, CT D670
mery sy E1000 mﬂ\h Sernl 51 g Bits NAME
Jhoe BB s e fou idsss $99.95 roswain | | D anarss
Ty STATE ar
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CLASSIFIED
ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Kethy Cusumano, Classified Service Manager
Rate: $5.70 per word payable in advance sach ingartion. Minimum (nsertion ten woerds
Bold face capitalized words-—51.00 per word additional (Firs! word set in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advertisement in America’s Mo. 1 Classified Section is JANUARY, The closing is NOVEMBER 4th.
Send reminance payable and arder 1o Popular Mechanics, Classified Departmant, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad |5 to appear, As a consumer service and in cooparation with our mail-order advertisers
who use post offica box addresses for their converncence in handling your order, Popular Mechanics
maintaing & register of such mail-order advertisers cortaining their complete names and strest addresses.

Adwvertisers using P.0. Box number must fumish compiete name and streol address for our reconds
To avoid delay in the publication of your ad, please send descriptive materials with your redquost.

CHRISTMAS GIFT SHOPPING

DISCOUNTS |, Bonuses! Cusfity Merchandize. Large
Selgction. Catalog 51.00, Arfundable Markeling, Box 3819,
lale, KS BET4S.

HIGH Milsags Cartwretors, Faoe Details. Box 89, Draper,
Litar B4020-0563

EAVE QASOLINE!! Bypass polufon devices - - eaply,
reweraibly! Posco (G8-11). LaGrangavile, MY 12540

GO KART, MIML-BIKE, MOTORBIKE PARTS. Tires,
Clhches, Miotors and Compspte Carls ard Mire-Bikes at Dis-
cownt Prces 3% Hp. mobors 51055 Hp. 5130, Sand 51 00 for
Booklet MNortam Hydralics, PO Box 1218, Depl. 50503,
Busrsilie, MM 55337

FREE Catakog Desticctive gifts by mad. Wobe MiNA
MICHOLS, 14037-2 Saficoy, Van Nuys, CA 01405

FREE Catalog, Ouality gits. Ciathing. Cleaning procucts.
Wegmens. and more. Big Savings. Gafts. Box 1P,
Middsatown, CT 06457

SEIKQ TY WATCM, Fren Catmiog, 3100 P & H
[Fshpndatie] CarGa 2101A Farmwood, Conamnson. M.
08077

QUALITY Jewsiry Catalog §1.00 Retundable. Big Sale, 24
idaho, Cowentry, BRI 02816

QUALITY, Gema, Cutlery Cuarameed, Camiog 57.00.
rafuncabls  Millgse, Dept M, Box 7H7, Freepom, BLY
11520,

APPLE Twin Compulers, Accessoras Buid O Easy ad-
war K We Service. Pro-Xmas Sale Catalog. Pincor, 530
Palace, Aurora, IL 60506 312-898-00156

PERFOMALITED MNAPKING Greal G#fs
Onginalraps. 1747 Salty, Sanl Paul BN, 55104

Samples.

SN Cuats Pure Maple Syrip 558000 Dan Johnson
Jeflrey, NH 03452

HUMDREDS FOR CHRISTMAS, Gns. Jowealry, Books. Efc.
Frow *Dotwls, Rosshanna, Lid, 2108 East drd Street,
Bollpchasse. Lo TOOI?

AUTOMOBILES

HOW TO CONVERT A CAR ALTERMATOR TO GEMER-
ATE 110 YOLTS AC For Piars Enciose $5 00— Chegua or
Mormy Orcer To Order Mouse inc, PO Box 547
Learnington, Ond. WEH JX4

QUALITY liberglass bocy parl, melal reghacamant panes
Catakeg 3200, Doc 1, Box 100357, Minnaapoks, Minnesola
55440

AUSTPAOOF WITH OIL!l Bustrated Bastseior 57.00
Guarantend'! WOP, Boa 3130, Counenay, B.C, WIN-5N4

FAHTASTIC GAS MILEAGE! - Il's Easy! - FREE Froal® -
DryraTak B11, T20 Jordan. Rockioed, inois 61106

SELL YOUR USED CaR for HUNDREDS MODRE-FAST-
ER! FREE DETAILS, Top Dolar, 12600 Homesinad, White
B Lake, Mty 55110

AUTO SUPPLIEL & EQLHPMENT

PICHUP JACKING DIFFICLLTIES ENDED! “S1MPLE-
SRCE,' wilh wour bumper pck iy simpie and sabir, 5095 M
whd W Erismrises, 3820 Graves, 28, Asingion, Texas
013

ALTERMATDOR Genesaior  Raebuilding Bose . Prics
Hisdalnd Engosenng. Box 26024, Las Vegas, NY. B3126.

PERSOMALITED LICEWSE PLATES. Dasign your gwn
Pnrt Cwary Words of Names you Descs. Wik Colors
Incluges Chrpers Frames Bolty ard Piesi-stoaid - Sandg $10.00
o [t & K Enterprisss, Bew 34 1, Middieton, MA. 01945

YOUR BATTERY LIVES AGAIM, With a Touch of Mage:
For Complels llusirated Instractions, ancliosa 55 00— Che-
gss o Monay Orgar Too Orger House ine PO Box 547,
Leamingion, Cird NEH 34

SUPER milmage camurmiors! Free report PM1Y, Box
308AZ, Amariia. TX 79120

AUT - Care 38 Easy Chimical FORMULAS Monéy-Mae
Save-Mongy 31000 HOLYBA Box 420154P% Misms FL
32420154

QLD CaR FANS: subscribe to HEMMINGS MOTOR
MNEWS, world s larges? old car markeiplace snce 1954 Ower
450 pagers of aos aach Month. Srarmemed with thousands af okd
cirs M sale—pha parts, [fersuee. restoralion shops and
maors, Ondy $15.50 lov 12 piani ssues. Subscnbse 1o the bible
of ol caw rats boday. Send 10 Hemmengs Molor Haws, Dept.
14}, Box 100, Benraglon, Vermont 35301

STOPF PINGING. Save. Froven Cotane Booster Formutas
2295 Beosp 13433 N E 20eh Sute EXI. Balavus, WA
SE00

FACTUAL REPOATE— Backyard Alcohol Fue— 10 Gal-
on” “Stog O Boming—COker Cars”  Both—51.000
FResgarch, Box 184PK, Antoch, Tennasses 37013

PROTECT Car and Conterna 520 95, Ray Digl, R 7, Box
207TA, Brewster, Washingion 96812

ET! MPO. Ray Covey's Carburetor does 1l in Chrysier 400
Cad. VB, Learn How, Send 25¢ HAA, R2PM. Bowling Grean,
BAD B33

“RIDE ROLLERCOASTER CAR™ —Repon. Mew, Aulirmo-
bile changes unrecessary. Gives rag) “Fokercoasies sifect.

Easy, Inaxpensive.  Complete dadads, 400
"ROLLERCOASTER™, Route 3, Box 202 Eion Colege, N.C
el
198

RESTORING AN OLD CAR? Munteds of Body Tools
Supples for proewinung resultsl Creale peich pansl (kat it
fugh, Repar parmanandly wih gad ks Aslingn staniess
Blminem trm wih polishng ks Howio boeks svadtabie.
Cataksg £1 00 [rafundabln). EAISTWODD, 15 YWaledsa, Box
S24FM. Berwyn, Pennsylvana 18312,

GO WARTS, Mnitices, ATV S, And Kits. Parts, Engines.
Lowesl Prices. 56 Page Calalog 5200 Refundabie. Waen
worid, Dept C, 1488 Manior Ave. Pemesvila, Qfio 44077

AVIATION, HANG GLIDING

CHOPPY wralight single smat halcopher. Simplifed con.
siraclion mogipreyels angine. Inkamatons 5300 Polynova,
Box 870 M, SL Ferm. Custec. Careda JOL 200

DESHGN Budd Aurplanes, Hang Ghders, Simpdted Pubica-
hons. Brochare 20e. MoCoy Awcraft 12820 5 Figueroa, Los
Anpeias, CA SOGE

GrROCOPTER, Asroplans, Litiralghl. Hovarcrafl. Aaboal,
Lanasuber, Buld your cwn Send $10.00 Marey Oroer tor 3 -
Virw Drawsngs, peclormance Dala, Took ang Time reguired
o butid Ede. Hormmbui Arerall Supphes, 7932 Ontero Strasd,
Ovnahm, NE GB124

SPACE & ASTROMAUTS

ANTIGRAWITY Propulsion Device! Free Brochure, RDA,
Bax BTINL, Concond, NG 28025

BODMEAANGS— INCREDIBLE RETURNS! You (an oo
i Escifing spot! Order FREE CATALOG ioday.
Boomedanghian, 306 Fadm. Moowos, LA T1201

EPACE Snunmie For Inlormaton on NASA Celaway Spe-
cuals, A the Requiterments tor Pubic Fghvis. Send 35 B and
¥ Entarpnsa, PO Boa 1344, Belimose, MY 11710

BEAM WEAPOMS Explamed 176 pags. Color, driwangs.
£7.95 postpad. Ao Pubhshess, Depl PR Falbrook, Ch
92028

SPACE SHUTTLE PATCHES MASA Desgn Worm By
Astrongauts. Fus-Color. Embircidersd, Three Diteren! Palchaa
Sard 510 Too Venindlo, Box Z2X6PM. Tiuswdle, FL
A2TE1-2219

PARTS: Amy Jesp and truck parts. Spare Pars &
Eguipment Ca, FP.O. Box T5%, Lewinglon Meobicky
HO504-0751

REVOLUTIOMARY SHOW CHANES! New Yom Eutdpe
negh-hech Milz-Rng; mownt i seconds witfoud jacking up of
maneuvering vahicta, even (I suck. Free inlomaban from
mpories. A-Tech, G265 Lite Applegata, Jecksonville. OR
FTEI0

BURLD Sala Whasiramps, Strdy, Slabis, Sigratie, Plans
200 Wonden S, Box 4307, Engiewood, Colbrada
BOVSS

CORYAIR Parts—¥00 Page Huestrated catabog, $4: Clark's
CORVAIR Parts, Inc. Sheibuma, WA 01370

BRITISEH Sportscar Pams. Autlin Hedley, Jaguar, MO Ko
gan, Trumph SteelFibergias: Body Pansls. Concour
Liphotstary, Carpets, Tops. Tonrgaus, Chicma Wire Wheeks
Grilles. Bumpers, Exhausis, fubber Trem 300 Fage Calakog
£5.00. Sports & Classics. 512 Boston Posl Road, Danen, CT
OEA20. (203) E55-A7)

BICYCLES. SUPPLIES

RECUMBENT Boycw *om fwo Owld Frames Box 741,
Tempe, AL G528

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

BICYCLE SUPPLIES. Bargsn Calmlog %1.00. BIKERY,
PhiM, Boa 12000, Costh Mesa, CA 92627

HOVERCRAFT

HOVERCRAFT Plan All Sirea Catalog $1.00. Univecgal
Haowercraft, Bon 281, Cordova, lihnois 61242

AERD-CAR Amazing Hovercrall buill easily wih oedinany
oals. Lianmcwer sigine senesr. Carnes oo man pha. Hoy-
ere. Mies foeward. backward. Sudeways over 1800 snow waber,
Compleler oonstryction plans  and brochees, 5985,
Agro-Progects, Box 5118PM, Climon, Mew Jorsey 0BB09,

CHS, RADIO & HAM EQUIPMENT

CB RADID Boors, Kils, Modlcslions, Calalog §1.00
Aslundatls. AFS, P08 263, Newpon. Al 02840

POUCE Scanmars, Bearcal, Aegancy HPA, Bon 19224,
D, CO. BO21E.

CB MODIFICATIONS, Convermons, Books. Plana, Kis.
Calmiog 52 CBCI, Box 31500M. Phoaniy, AT B5046

ELECTRONICS

TESLA Coil Bupldess Aser Newsiatier 20 Stemp  TCBA,
A3, Box 181 Gions Falls, K., 12801

GOYERNMENT Surnplus receiwors. Fanamiliers. snocoer:
socopérs, partd. Catalog 252, Meshna, Nehanl, Mass
01908,

BUILD YOUR DWHN Telephong Actessores. Exphcd llhes-
tratad Handbook $10.00. Sound Advice, PO Boa 14655,
Phoanic, AZ 85019

{Continued on next pege)




ELECTRONMICS
{Continued from

LATEST Elscironic Bugging detectors. Lierates. $1.00
Clifion, Box 2200, Mismi, Fiorida 33168

NEW COMPUTERT Here are sl valuabie programs o any
microcomputer, Sand $5.98 fo: SKM, Box 428 Charlesfon,
MO E3834

T-S8A4A cwners. Send for fres kst of rew and exciling, ow
cost software. Dynamic. Bax 124, Hichsyille, MY, 11801

TRS-80 COMPUTER DISCOUNTS. Lowes! pnces amy
whera. Free pnod e Radio Shack. 1758 W, Detsea Dr,,
Vnaland, N DEIGD. BO0-257-0428

FREE WiC-20. C-64 Calalog LIGHTHOUSE SALES, Depd.
8, P.0. Box 68, Tranion, M1 48183

TIMEKSIMNCLAIR Ownars il Mew Program Lesfing dnd
Catanog. Sand §1.00: JFR Sotware. Box 4155, Winder Paf,
FL 32™a3

FREE Trmin VIC-20 TIES-4 A Comrodom-£4  pragrarms!
SaSEscaiatoge. Inexpensivel EIRAETRA, Box 5227MN,
San (hago, California 82105

m.iﬂl Adar, CEMES, ViC 20. Free catalog of games,

WOl FOCERSING. Spread-shesly. Dusiness, slc Kompaber
HKongu®ants, P O Bon AL Lake Geove, MY 11755

JOBE Today DCemand Compuler Knowledge Beginners
Book “Undarstand The Compuier Fius CF-M Samplihed Can
Cuasly YOUr $20.00 PJ Fox, Box 518, Balboa isiand, CA
2582

STERED, CASSETTE TAPES, ETC.

RECORD-TAPES! Discounts to T @l labets: no par:
chase oirigetons. niwletiers, dgoourl dvidend corifcates.,
100% guarantess. Free dedads. Discoud Muse Clob, B850
Main 51, P.O. Box 2000, Dept 11183, New Rochelia, Mew
Yok 10801

BULT-IN STERED SPEANKERS Palenied Space-Saver
Design Provides Flush Mownt-In The Was-in Between Studs.
Full Fdelity 3 Way Sysiem Connecis To Sterea Or Bag Soreen
TV. Only 317995 Pair, Chock of Money Order, Westmark,
8181 Commerce Park, 3708, Housion. Texas TTO38

THOUSANDSE OF QLDMES? Hard:to-fing 45rpm ha raconds
brown the Las? 40 year wcluding pop, country, rock, and soul.
Sand 53.00 for calakag 1o Actestican Pag, PO, Bos B8455,
Dapl. PM, Los Angeles, GA. DO0DGE

CAR STEREDQ Equpment At Wiolosaw Or Below. Tape
Players Equalizers Speakers. Mew AMFM Sieeo Cassetie
hs Low A8 $49.95. Full Factory Waranty, Free Beochure,
Discount Eectromic Sews, PO Box 6558, Mobie. AL
ISEE0

TV & VIDED EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION RECUIRES STATION
AUTHORIZATION.

WORLD WAR il history ard combat on wdeo tapes, Sro-
chug §1 00, SASE. Corfer Productions, L, E 5309 Boone,
Spokana, WA BR206.

SATELLITE Systorns. Buad Seve Send $1.00. Refuno-
apie. Moo Electromcs, Box 31688, Cadliag, M1 45601

. VIDEQ MOVIES. Everythung imaginable! Bargams! Catalog
§1.00, Towsr, Dunkirk, M0 207540313

EVINRUDEMERCURY 1043 Bagans M mres
Soott MeCulioch parts .. 52 tendlng . . Elecira Manoa, 610
Mtk Roed. Lynbiook. MNew Yok 11583

BOATKITE - PLANS - PATTERMS - FRAMEFACS -
LARGEST CATALDG - 300 Designs B B0 - Phywaod - Fiber.
ginss - Steed - Ship Flankng - POWERBOATS - Inbadrds -
Dusbaards - Crusers - Sporfishers - Hydroplanes - Runabouts
(KAYAKS CANDES - Large Seechon - Phywond - Fibangiass)
- SAILBOATS - Daysarers - Trailersailirs - Multiteils - FIBER-
GLASS MATERIALS - Ciih - Remins - Foam - CATALOG
$2 00 “ingludes FREE Maisnaly Brochurs - Eguipemani - Fig-
gingzaits ¢ (Book AMATEUR BOATELILDING' - Fibarglass
- Plywiod - Wood Epoay - 5600 CLARKCRAFT, &7
Agiaians, Tonawanda Ny 14950

PONTOOM and Housabaal it irem §1,984 00, iInformakon
5100, 1-800-522-1500 e G042 Watercraft. Box 902,
Cotumbia, TH 38401

UPHOLSTERY SEWING MACHINES

UPHOLETERY Sewsng Machites with Walking Faet, oo
plete ready 1o use—onky 348500 Thompson Mods! P 103-
AGEF AVAILABLE FROM YOUR LOCAL DEALER, o order
drect (Master Cherge-Visa), Datho Mig. Inc_ F.O. Box
1210 Lubbock. Tesas Pasi2—Phona: (B0S) Ta4-6774

MACHINERY, TOOLS & S-I.IFH.IH

SMALL FOUNDAY Furnaces, Supphes. Free libaratume
Pyramid Progucts, 3736 South Tih Avarus, Phosnie, Anzona
A5041

4" METAL Cufiing Lathe 587 35 Tag 15048 Pmochor,
Inctustry, CA 92 T4R

1400 Catalogs Listed and Described. Scunces o0
thing imagirable 5400 Masteriog, Box 8788, Fawia, CA
B4830.

FIBERGLASE - RESINS - Foars - clath - epoeies - rmal -
oic. Factory gricen - CATALDGAUE 51.00 - [Boockh “COM-
PLETE FIBERGLASSING" 5500 Clarkeraft, 1647
Aguatare Tonmwarda, MY 14150

BOAT KITS - 27 truierable models - POWER and BAIL -
B-30°. Molkded hberglass Mulis and decks oome laciory
Basamhied - wou inElal Laciony Suppied imterar. Save el lac-
Tofy-Buill most. No éapenerce mgueed. 48-poge  catalog -
$1.00. Lugesr, Dt BC A, JRO0 Wyl Highway 13, Burrswile,
Mnnesats 55337 61285903000

NOW! TRIM AND TILT KITS FOR ALL OUTBOARD
MOTORS. SIMPLE INSTALLATION MON-ELECTRIC.
DOLE FLUID POWER BOX 1327FPM, HUTCHINSON,
RANSAS 67507, J16-663-8301

BOAT PLANS - FRAME KIT5 - PATTERNS - Hundieds al
designs - Wood - Fiprgiass - Siel - Sailboats - Powerboats -
Ouiboards - Candes - Kiyas - Rowboats - Duckbosts -
Donds - Houssbos!s Proven methods moclude instreclions
especially lor amatears. Prolessional resulis! Mo Lokmg!
“Supples’ - Fasienings - Fibeeglass - Resins - Glues - Boows
Sead 32.00 for Huge T44-page calakg or S4.00 Airmail
bnchucies Frea ~Boatbuideog Supphes” brochune. |meestigate
aur “Pogy-Shietd Poiy-Gro’ wobd epoxy boatbuiiding sys-
tern - Manue - 52.00 GLEM-L MARINE, 8153 Rosecrans.
Box THEMP, Belifiowes, T8 90708,

BOATEUNILDER'S PLAMS. Patlarns - Mayaus. Canoes.
Swibants, Pirogues, Fisheng Boats, Duckboats, 40 modeis
Cataleg 25¢ Thaidoor Sporti. Box 8710, Brentwood, TH
anger

AMATEUR BOATBUNDERS! Buting a Boat? Conssder-
ing A7 Send S FREE Brochuwe: INTERMATIOMAL
ASSOCIATION OF AMATEUR BOATBLILDERS. Dwgd
P.M._ PO Box 1855, Rockyill. WD 20850

FOR A Easy Changs . Lite a0 EASY CHANGE . Hew
O Changing Produet - Onby 524 95— Duick & Clean, For
Delaits Send SASE To: PO Box 323, Antiech, (0. 60002

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIOGER. More Powerful Musches + lagber!! Free Boasdet!
Ureeernal, Box 56544 Detrad. Michigar 48240

SATELLITE TELEVISION ANTEMMAS complele detaliad
plans lor home constracton by anyane 3500 Jansen
Essctronics, PO, Bow 1888 Dunces, Om, 97115

BUILD MASSIVE MUSCLES! Free Packet! Mus-L-Lip, Box
1616X, Fomsna, CA 92335

AMAZING ELECTROMIC INVENTION Comvers House
Wires [Mo GLANT TV ANTEMNA . . . Brings Evecy Channal
Shermp and Clear Attaches In Saconds. Morsy Bace Gisas-
antes. 3585 Apas, PO Box 5485 Compus Chash TH
TB4D5

KUMNG-FU Fres Lessona. Send 51.00 ke Postage: ‘McLass.
Box 1745 Dept. PMEIN, Hanpluu, Hanwl SEEB0E

BATTERIES, GENERATORS

FAY TY Amalew TV RECEIVERE. Wholesale 1o public
daaker inqusnes imed UARANTEED FINEST, FREE ro-
chwre. Send farge SASE 100 Jank. 832 Wes! Doran. Sute
#10d, Glendase, CA 51201 213-556-5835

NEW Elecirone TV Antenna Brngs s Every Channed Sharp
and Cigar, Free infprmaton. Send Stemped Emvvalops. L58
Cnly. ASH, #314PW, P.0. Box 311, Broaw, NY 10456

MICAOWAYE TELEVISION. "Downcorventor Kis. Cala-
ogee. 52.00. (Felundabe). NDSCO, Box 12652, Dabas.
Texas 7525

GIANT SCREEW OSCILLOSCOPE convered tom ANY
size TV. Techaicians, Hbms, Broadcasiers, Mabbyists: Moor
rexpensie changes corver TV io super-sensitive lestng
denca. Mo supenence nesded. Foligw clear-cut plars. Fuly
Bustraind. Portoect for Worksheg, Lab, Sehoal, Ele. ANY size
scrmen . AMY size TY complels plans . 54 (phes §)
Postage & Handing) MILLCO, Depl OP-02. Box B5G61.
Waco. Tesas TE714

BOATS, OUTBOARDS, TRAILERS, &

COMPRENENSIVE Foam Fiberglass boal bullding mandal
ncluces plans for 12'% ool 48 pound seif. 520, Waters
Press, AT 1, Bos 1000M, Ery, AZ BEZIN

SENTRY Gonecalors With Without engine. Big discount 1)
Enlemaises. Bos G800, Oubkssh. W 54002

BATTERY REBUILDING SCHOOL

BATTERY Renukding Tools, ingtrueticns $328 00, Manual
$65 00 Traning Available. Sun Bafery 10415 98 Sebnng,
Florida 33870

ENGINES, MOTORS

SMALL EWGIMNES Lame Dacounis. Send Stamped Bus-
ness Ervelops Too Engnes. Bos 166-PM, Ashiard, W0,
85010

INEXPEMSIVELY Opernie tves phase molors on sngle
phase. Send §10.00 Morey Order 100 Thres Phase. Fiom-ail,
Jdaspar, TH 37347

TOOLS FOR SALE

DISCOUNT TOOL Cataiogue - §1 0. Hoossar Disfributng,
3003 Sampw. South Bend. Indigna 486139

SCAEW machne, seal. brass, slminum. bars Cateeg:
£1.00 METAL BY MAIL, 3719 N Fremont, Chicago, [iinms
EOELD

BRASS. Sieal. Alurmnum, Stainess. Acrylic, Mylon, Tefion
Mo minmum. Catalog $1.00 (Relundable) METALE, Box
11204, Claylon, MO 83105

STEEL, Algmaum, Beass—-Shes, B E*WEWPHI
Plams, Write. CEL, AR Box 163, Cameron, IL 81423

BOLTS, Mias, Scrows. WHOLESALE, Crect Guaiantesd.
Free Catalog Carnak, Dept. 44, Box 65, Bastol, Wisoondin
S04

BILMO Hardwars, 188 Page Hand & Powsr ru&{:.-i-gg
3100 Dopt. PM-3-11, 2205 Richmond 5t Philadelphia, PA
18125

PHASE Converers. rolary and stalic, new and rebui, jo
run ihees-phate aquigmen on Sogle phase. Bode:, InG.
T3 Brioges Ad. Cincinnab. Oeo 45230, (513} 2316713

BANDSAW BLADES. Any sige, Power Tofd & Shap
Toois, Frea bersune. Kng Sa&w, G541 Tioewabsr Devee,
Morioh, Virgina 23509

WILD VINE FLORAL BASKETE IM 30 MINUTES WITH the
WOVYEM TOOL 330 HOURLY PFOSSIBLE. 520.85 + §1.00
SHIFFING. TRESKAT SUPPLY. 5TIA MONTALRG HWFY.
SHIRLEY, M.¥, 11987

CATALOG METAL AND HARDWARE 3200 Felunded
with Fwal Onder. Brass. Copper, Stasnless Sheel. Alirminem
and Sleed. AR Shaoas and Sires. Bots, Muts, Fevats. Screws.
Bagrings. Sprocwats. Bughings, etc. TWF Industries. 102
Sauth First Sareet, Baman, M 58311

WMETAL Mactymsls Scale 6 « 7500 « 0327 $3.99.
Mela-Graphics. 114 41k Averus. Stretiord. CT 06497

BELBAW SHARP — ALL OWNERS Spwn M on
Name — Brard Supples. brvoediale Stapment. FREE CAT-
ALOG. Woodmasisr, Dapd. 20, 2840 Terace. Karmas Cay,
MO B4108. BOO-821-B651,

ENERGY SAVING

GET 25% %0 40% mare heal om your presem heating 5yy-
e, Send 51895 To, Heal Exracior. MPO, Box 2184,
Nagas Fabs, MY 14302

EVAPORATIVE AIR CONMDITIONER OWNERS Fevoli-
fipng@ry new way bo winterge Eveporative Air Condshona s, Mo
more poor fiting and bulky AT toveet Minemges dust,
farigiang cookr and cocher pad ile. Energy saving and sy
o inatall. Ore ses s mos? slandard resadendal Evaporative
coolers. Mal 51595 par st check or mondy ordes Yo, E.MLT.
L. PO Boo 9558, Dopl. M, Amanso, Tosas 79114

FINAL TOUGCH To Insulased Atic. THERMAL STAIRWAY
COYER. Free Liemature. UFI PRODUCTS. Bos §14%
Canshchockan. PA 15428

SOLAR & ALTERNATE ENERGY

BOLAR dog house Compisle plans. 53 .95 Cuma, 1421
Locks, Milingion. TR 38553

HYDRO-POWER| 60 Pages Sre Evalusiing, Equipment
Sedocton, Pigns and Ideas. 510 00 Hydmo-Power, POB 338,
Bunn, MO 275048

EASY do--yoursall &nd 3ave Solar Heatng Imstruchon
Bookiels. Soveral proects avadable For brochure write:
Solarman, 4033 Anzona Stesl, San Dwego, Cablorria
221

SOLAR AND ENEAGY SAVING PRODUCTS CATALOGI
MATERIALS ; Comperests; Complpte Systermn. 50 Paces, 18
Secnons. Our 1081 year! Order 110 one Bxpert source— fhe
Couliy S ares! anaigy savng maid order houss® Call us &l
BO3-BEA-0186 o send §1.00 ppd. BOLAR COMPOMENTS
CORPORATION, Dect. M, P 0. Bax 237, Manchaster, NH
o5

(Continusd on next pags)




SOLAR & ALTERMNATE ENERGY
Continued from

SUN TRACKING SOLAR COLLECTORS 'Workds mos: ath:
cigrd Sales Franchises Aalable. Brochuna 52 00, Foss Solar
Syzhema. Madina, Washinglon 98039

SAVE masy 10 buid iorg bislng Tortad & Teplace ingen ot
Irss than $100 using ondinary band loots. Serd $10 i plans
To: J Polovick Co., 5800, San Jusn Ava. Citus Heghts, CA
BSE10

$50.00 Solar Hesler Culs Heat Bills 3407 (Typica? Instal-
Iehonl, For Prioss, Fae ndepindent Repon By Recagrted
Solar Engemeenng Adihonty, Send Neme and Address To
AAM, 230 Gouth 39t B1.. Boukder, CO 80303

HOW 1o bustd wind ganeralor from becpcle parts. Send §1
and SASE bo: Hegh Point Mig. Co.. Erish. N.J. 080481

FARABDLIC SOLAR COLLECTOR. Conceritates suns
Eys. 14007 lemperalures possibiel Insam hol waler, Fians
§7.00. Solar Devices. Boo 16832, Onanao, FL 538871

RECHARGEABLE FLASHLIGHTS. wholesale, Relail
Frew Dedads. Diptrbuions Wanled, Pollak Enleprzes, Bos
6307, Ay, CA 4708, Telan 775101

WIMD POWER. ETicien! mbw YWirdsiream pensrates sbec-
sty for coftages, boats. R, emangancy power Only §485!
Frae mdormaton. Therman 11, Ons Wil 51, Budngion, VT,
05401

DAMPERS for ar solar gystems backdrf and molonaed,
HOT STUFF CONTROLS ING_, P.O. Box 306, La Jam, 0O
B1140

HEATING. FUEL SAVERS

WOOD BUANING CHRCULATMG SYSTEM. Word s Most
Efcent. HeatsCoots, Simple adaptable desigra for insen
ang treestanging. Paten Pending, Plans $5.00. Circulater,
1215 N. Edeson, Stockion. Cahforna, 95203

FIREWCOOD from SAWDUST Easy Formulg 310000
Todeys ideas, Box 22304-0. San Francisca, CA. B4122

BULD your cwn hol walar preheatng und. Details fres:
BuiTar PO P 110 Rathpages MY 11714

SAYE MOMEY Mew And Easy banual Log Spliftes! Bald 1t
Yoursell Pland Wish Parts List 5425 Home Froducts, PO
Bax 30024, Phiadelphia, PA. 18136

WALMUT Lumber catwrel grade. Soushes, Guisbics
Blanka. Vansar, lowa-Missowd Walaul Co. Dept. M. Slation A
Box 65, 51 Josaph, MO 84503

WOOD TOYS - COMPUTER wih fawvireg pars. Four-wset
drives, Comera, Game. Panes, 10 Plans - $5.00. Hiiage
Crafts. PO, Box 561, Munoie, Inghang 47305

FAVORITE WOOD TOYS, Pabemns, Parts, Wheels, Cata-
g %1 Toys And Joys, Bon B2EM, Lynden, Wiash. D264

WOODCRAFT PATTERNS, Yindmells, Wishing Wels, Berg
Houses, Fesdars. Flying Duck. Pheasant. Oulcdoor Planters.
Catalog §1.00 Crafers "84 US. 2T Nomh, DeWi,
Moo 48820

WOOD WORKERS Atactws Manging Window Flani
Shetves Plany 5200, Autledge. 1336 Shiracod, Otlumma,
rwa 32507

DRAFTING TABLE PLANS. 35 - 48 and 36 - 60, two way
acjustment. Send 5795 w: G-N Dusigns, Co. 1724 NE
1a0n, PO Bax 20122, Podland, OR 87220

CATALOG FULL-SIZE FUPNITURE PLAMS — 52.00
Pabunded with fest order Tradtional, Eafy SAmencan, S
170! Fumitume Desgnes, 1425 Sherman, Oept. CP-B3,
Ewarston. kg 60201

SANDERS, ROUTERS, JGSAWS, PLAMERS. RAYOH.-
warid s |asges Discasier SPECIAL - One HP plungs router
588 ppd Free calalog add §1 postage. Master Crafisman,
Dept 1103, Boa 307, ¥enia, (ho 45385

KIEMILE Bafisry Clock MoveTsanis (Cuarz ) and Seoesso-
res. Froe prica b1 Morth Amercan, Box 7T-ALK. Fox Reear
Grones, lllingig B0031

BUILD YOUR OWN FLeninyrm, Toys. Gompiots Easy Plana.
Samphe and Catalogua 52 50 prus 75 Hangling To: Pinestar,
Dept. PA. P 0. Box 4746, Downey. CA G024

WODDWORNKERS CRAFTSMAN Over 280 Do-n-Yourssl
Complets i

Prpecis, Plans, imatruchans and money Saving Bpe.
$1 00, Pefern Pae, Dept 377 P10, Box 30083, Phasns, AZ
BS045

PLANS, BLUEPRINTS, PROJECTS

“CLIMBING SANTA, " Pius 4 Full Siza Climbang Toy Plans|
53.00. Dasigns, 40353 Wonhington €1, Cangon, Mi 48188

WOODEN PATTERNE Cataiog of over 50 availaie plians.
et Duikhng ingtruchons for wood oy, heniune, anliguis,
dtd il Sead §1.00 [telurdabie). J.J Entefphdes. PO Boa
18658, Ancheater, WY 14818

PRECISION CUTTING ali angles, wih your cecylar 3w,
Buitle easily. urder B10.00 in gn heur_ Carry arpwhers. Plans
600, Pyssaw. 10221 Staer Avenue. Sude 103 Fourtan
Vallay, Cald 52708

POKER TABLE PLAMS 34.00. Tradmons, 3080-F
Olaidane. Savengving. M1 25127

FURNITURE PLANS, Smni front gesi. ionbos and mors,
Send §1.00 (refuidatie wih fivgl prdec) b gur prodect sheed,
Fimmmermark Astocates, Boa 201.-PM, Fuorsd Park, NY
14002,

BUILD ¥enz Dwn HOME DRAFT BEER SYSTEM Mamsal,
Electrie. Con Dparabed Sive Moy on Baverags Cost Plans,
Parts Lisl. Budding irstructions. Availabla For Dedads SASE
Ercagse 55,00 Retundable With Crder. ALUTOMATIC BEER
TAP CO., P.O. Boa 4317, Mow Windsoe, MY, 12550

FOR THE HOME

YOU CAN BUILD Furnfiee, Toya, Accsssaned and Shog
Eguipmenl. Fre Fee Plans wih lusiraled Catslog 700
Reres. Sand $1 .00 lor Detads Mayco Sabes, Boa 2931PM,
Mgsa, Anzona B5204

HANDY WALL CMART] For ramoving SPOTS AND
STAING, “Great for lBundry roocn,” Guarieed 53,00, Chan,
Box 2043, Madson, Wi 53701

BATTERY CLOCK MOVEMENTS. Gelow wholesale
prices. Bos] Cuality Cataiog $1.00 iretundabile). Yankes, Box
28, Thompean. Conmeetcut 06177

QUARTZ BATTERY CLOCK MOVEMENTE, nands. dials,
accossanes. Supert movemants by workd s wedng manulec-
torpr of guarty braprices. Duartty discounts. Calalog §9.080
Cas-Ked Co.. Box 2347- Cocnnah. Ofeg 45201

HOME BUILDING & REMODELING

SAYE UP TO 50% ON A MEW HOUSEL Mew guide, "150
Top Manulatiurers of Faclory-Made Howses thal You Can
Build Yoursed™ Plus from do-d-yoursel] homabuiding seport.
Orily 1. The Buiding Instiute P4, Purtmon, MY 10988

DOM'T busd or remode! without our Books. Laam, Save.

WATER SKIS, Plans with Patern, §5 00 Dennis, P 0 Box
1008, Cak Hartor, Wb GEITT

CUT GAS WATER HEATING Fuel Costs - 20%-30"%' New
Reguistoe — Warrarsed! Detaily Frae: Pery Masesng, Boe
MTPMIT, Miw Yok, Y 10021

HOME CRAFTEMAN

HOME ADDITIONS GUIDE 38.55 No QOO  hovells
Havwiins. 3102 Josephine, Deower, Colo. BO2OS

CHRISTMAS PROJECT. Serpie! Easy’ Twelve WODDEN
SOLDIERS From Qe Foot 7 - 2 Pams 5325 Tam
Azsociates, P.0, Ban 781, La Grance, Cragon STASH

G ad. Frss Calalog: Builder, Box F11A. Sants Barhars,
Cag3102

AMATING low oSt stader homes you can Duikd for bess
han 14 Detals Free, Corstructon Shorouts, 713 Sa Avelon
{11, Wesi Mampms, AR TZ301

"DONT PAY TWICE"” Know how o choosa a gualifed con-
ractor. Secd §2.85 o Sonny Howard, P.O. Bow 54997,
Lewingion, KY 40507

WODDWORKERE, Hobbysis, 1984 Calatog Containng
Chait Cang, Wooden Wheels, Larmp Pans. Toois, Fimakng
Matenals, Hardware, Plans, eic. Send 51.00 Barap
Specinlios, PR11EL B35 Beliows, Frankiot, Ml 48635

HOMEQOWMERS Save Mundreds! Prodsd Your Home
Frestn Tarmibed And Dry-Flol. lkestrated Boshbst Contains Twa
Generaiors Prolessional Expenence. Send $8 100 Bear
Mourtain, Bos 4747, Medicrd, OR 7501

OVER T§ PATTERMNS! Erydy Mahking Frofdabie Wooden
Giatts. Toys. Househoid . PLUS "Shog Secrels”
Oaly $5.00. Accors (P.113), Ban 262, Darvers, MA 01523

WOOD WHIRLIGMGS, Fub size patlerns, inslruchons, 13
& Beo, Coyote. Duck. Roascrunner, Cal, Songturd, Cog,
Chiprnun, $3.00 sach or any fow, $10.00. N SKOV, 3380
50, At Avae. #54, Yuma, A0a. B5365

LARGE Sefecton of Plans. Fumdure Designa, Loam, Spa-
ming Whast, Clocks, Dothouses, Cradies, Toys, Alphabets,
Berd Houses, Weathervanes, Mées and Mo Calaiog S0e
Grafiplars Co . Rogers. Minrgsota 55374

TOYMAKING for fun peald!? Hlusireded cieas!® Pafmarmas,
suppben. whesls!! Inipmaton free Morgen, PO1803, 1123
Bardstown, Loupyilis, Kenbocioy 40204

FREE CATALOG Tooks, supnlies iof crabls, hobiies, wood-
working, seawelry, slained glass. Forsdom Dremal Maxcn
#ic. DISCOUNT PRICEE. ‘Wrils: Bargain Book, Bax 218
Halendade. CA BZI42

UMFINISHED piciure frame mouwlding Factory closaoul
B dmoount. 200 shyles, Wrin: Japs, 176-PF Seventh Noih
Hapking, MN 55347

MAKE TOYE- Plans, Hits- Hardwood Wheals, Pasts, Dow-
wia- Coalog $1.00- Chery Tree Toys, Balmonar Ohio
43M8

WOODEN Toys Ao Better. List OF Plans $1.00 U5, Cur-
rancy Only. Woodbulchars Toys, Bow 514, Lesis, hben
5251

FAMILY TREE rames, hull w28 patlerns. delaled dusiraied
mstnictans. excalen gifts. 3 00 0 M Erterprises, Box 5666
Roswall, MM BA201

LOG Catsns, Vacabion Homes, Piia®s 0 Avod Baefors
Eﬂ:iung 5750, Limthy Puslicatione, MP1, Box 205, Prsdmont.
TAOTH

T PLAMS useg Counry WeshDoards. Lamp, magarne
TACK. recpe fe, paper owes daperser, planier. BRICE Calnnel
wilth clack, medicice calinel. Plons 81 50 sach, T for S18.50.
Remember Grandpa's Outhouse? Rushc ront door message
centar Plans §3.50. Tater Bins! Shawer design, 1 targe bos,
awr figs presgreos produce ignger. Plans 54,50 All pians sasy
0 budd, sell fasl. Jim's Workbech (F113), Box &3, Elisay,
Gecrgia J0540,

30 WOODEM TOY PATTERMS - Sturdy Favortias - Cans.

Trucks, Traders, Tram, Amplenes - 5500 . FRAMKS,
1202-F13 Secord, Boonevise, W5 38820

SWING AND STAMD patterns and plans 5400 Richard
Savoep, 404 West 11h 51, Cut Of, LA 70345

HOME MADE CMAISTMAE 5 Wooden Cars, Wooten
Plars & Copler, of Focng Hoss 5500 Ea. Catalage $1.50
MatireFians, Oepl PW. PO, Bos 6230, Fals Chueh. VA
bl

MULTIPURPOEE Tool, Built from Scratch & Pars. Big
Lathe, Jorder Bandsew Shager, Dnils, Gnrds Sands and
mich more. Saeed thousangs, Works Greal Complele Plans
E2.00, Inoglasd, Ellswarth. NE #5340

PORTABLE CRADLE PLAMS 5500 P.C. Box 283
Hatand, 1N 47541

PLASTICS

CASTOUITE Lwguid Plastes. Crysial clear. colors. For cast-
ng, ambaddrg, coabng, berglassng: . ndesry, aborio-
rs, orafl woek Approduce your desgns woth our mold
materialy. Cataiog 51.00. CAETOUITE, Depl. G3PPM Boa
391, Woodsioch, IL. 60088

DO IT YOURIELF

POOR MAMN'S CATALDG U-buld power fools, saws
lathes, Banders. BNQEAYING MAachine, SNerfy Sawers, crals,
and more. $3,00 Patterson. P.O. Box 1300, ApopRa. Fionda
ATA-1380

PROJECTION TV . Coamvedt your TV b8 prosect 7 Foot
picture . . FAesulls comparable o 2,500 progecion . . Tolal
Capsd bgss than §30000 PLANS & LEMS 51095
trated mformation FREE  Macrocoma-BC.  Washinglon
Cmstng, Penrsylvsta 18977 Creditcard ofdeds 24 Hre
[215) 738-3570.

BUILD YOUHR DWHN BEEHIVES, An sxcellant copyrighte
150 page book. Comphebs procedures with 22 driwgs and
Mugbratons, A must ior hobbyists and besvespers. Build hvas
ard el bor prof. 513095 Podsl Pa: Bue Ridge Publihars.
PO Box 606, Dubiin, Vagints 24084

HEW- £500 00 Fram one shest of Phewood. Guarantesd
Daksivmp Woodcral, 3630-Pu11, Paciie Way, Longiew,
Wagh 98533

FUANITURE PLANS CATALDG — 51 00 (miurcatie with
hirgt ondar). Insude and outsics Srotumg. Han-0-Cratters, 1709
Cavoga Courl, Vieging Baach YA 23456

LICGANDWODD & WOODEROX RESTORE ROTTED. DE-
TERIDRATED WOOD 1o rawe ie. I8 holgs. cracks. naplace
midsing wood permansntly. Lieraturs 5200 relundabie
Abgtron, V4t Carder D Depd. FM, Gibens, 1L 60136,

WORLD'S LARGEST CATALOG?T Thres pounds TO4
pages. Every Tool Supply, Machine Imapnabls 5500
Aefundable. Mokilligan F-11E3, Johnson City, New York
13790

260

MAKE WOODEN TOVS, Cades Whosbarows, Bird-
mouses. Easy - Proltabie’ Send For Catalog Now  §1.00
KEEPSAKES, PM7. Bon 16731 Shrewvepost, LA 71138

PLANS: HEIRLOOM WOOD TOYE 352 fov o safurd-
abie. Lincie Ray's Workihop, 4058 5o, 14th. Seatie. Wa
BE16E

ELECTROPLATING. Complels amateur's texibook Al
mipigls Elsciropiaie malallic nonemetallic iiems §11.85. Dedads
Trisis Trypt, B 98P, Patrn Bary, Flonds 3905

SAVE 00 pars 50r Lawnmiwers, Minished, Kars, Chain:
saws, Small Engnas. THOUSANDS OF PARTS. Send £3.00
Four Catslog, Sav-On-Parts, PO Boa 231 Somenille, Mass.
pera L

WATERBEDS! Plan Ard Accessory Catalogue §1.00.
Wanerneds, 12104 T Sreel Vancouwnsr, Washinglon
AGET

UPHOLSTERING SUPPLIES $1.00 Tor Proes. Vangly
Products, Box 566F. Lathrup Viage, Wheh. ABOTE-0566

1408 Catalogs Listed and Deecribed. Sources lor Ewary-
hi?ﬁm”m 54.00. Magteriog. Box ETS-F, Fairdax, CA
B

[Continued on naxl pags)



DO IT YOURSELF
immmh!nw
HOW To Build Backyard She@terhouse— Insxpensive racre-
mion and giorege under one roofl Frea indoemation —
Sheferhouse, Box 3P, Millbury, OH £344T-0030

ARTS, CRAFTS, SUPPLIES

LEATHERCRAFT Cataiag. Took. Leathor, [Dyes. Deegs-
ings., Saddie Blamps. Buckles much mare. Send 52.00 (re-
fundntie with crder) 1o, MacPherson Bros, PO, Box 99442,
San Francisco, Calil, 94105

WOODGRAIN STEEL DOORS - Expenance the sagy and
redhshc woodgramn beauty weih fe Oid Mashers Waodgramng
KA, Information wris: Masier Products, Box ZT4PM. Orange
City. 1A 51041,

FREE CATALDG Toots, supphies for crafts, hobibess, wood-
working jewelery, slaned gias. Foredom, Dremel, Maxon,
ot DISCOUNT PRICES. Wris: Sargan Book, Box 215
Hglendale, 4 92342

CUSTOM Embredersd Emblemi—FREE Calakgue
Cuohies, Aush Setch. Stardom, 61 Jand S0, New Yok, NY
10014 21 2-580-D008

EMBROIDERED EMBLEME - your design. Low minimem.
Frig brochore with pnces. Southern Emblem, Box 8P, Toast,
NG 27045

ANTIQUES, RELICS, INDIAN GOODS &
CUROS

WOODEN HOBEY HORSE Flans 510,00 P.O. Box BESE,
Merw Ovieans, LA 70182

“GETTING Started m Stawned Glass $1.00 Whiatemore,
Box POEET, Hangwer, Mass. 0339

FREE ELECTRICITY . ., Eagy 1o Fgwire Car Alsrmator for
110 Vel AT, Use wih Wind, Hydro, Gassine Engne, Free
imormation | Waterwhsel, Box T35, Nomtwda, Michigan
SIET

HEW!. . REPAIR AMY TV .. . EASY. Anyune can Wrils:
Publications, RF& Box G01H, Cobile. WA 59114

PRECUT STAINED GLASS Niflarry style How-5o Kes. Cat-
alog $0.50. Aenee's Croativg Staired Glasy, 1216 Glen Arbar,
Los Angelas, CA. B0041

STAINED GLASSE SUFPLIES Compdete Cntalog 52 .00 {re-
lundabiel. Sunshime Glasswors, TBS Mdenpon, Depl CT,
Amheest, NY 14226

BACKYARD PLAYGROUNDS 25 Plans Under 35000
Serd $5.00. Cumiom Playgrounds, Boa 954, Manchesie:,
Conn. 06040

STAINED OLASS SUPPLIES: EXCITING SUPER CATA-
LOG-FM 53000, CORAN-SHOLES WOUSTRIES, 509 E
SECOND, BOSTON, MA 02137,

DO I Yomursadl Fumnaoes & Air Cordimoning Gas, O, Coat,
Wood, Free Lisrature, Domback's. Lakelar,
Eaatiaie. Ohio 44004

WATERBED has. plans. accessones. Save' Free cataiog
Fulure Trends. P. 0. Box 1381, Muskogee, O 74402

BUHLD Unigues PYE Parmof Siend, Plans $4 00, EVCO, Bax
535197, Cocoma Creek, FL 33066

REUPHOLSTER - Siart the st day. stap by step ilhesirated
busticaat bey 30 yoar protessiomal. $5.95. Faclory Workshop, 85
Dernis Lene, Choexowaga, Mew York 14227

1800 CATALOGE Ewery Subyed wmagmabie!!' kamy
FREE! Direciory §4.00, Cataiogs Gakors, 7014-3 Spanglinid
\ilage, Springhsid, V4 22152

FREE money siving details! Aecyche throways into bum-
ahie backs. Box 226168, Milwawos, Oregon 372322

A DRY BASEMENT, Save Monsy. Tesied and Proven
Murincds for Basompnt Waaber Problems, Send 5295 To A Dry
T Brenon Ad, M Tooawanda, Mew York,

14120

POOL TABLE KITS, Al malerals. one day assembly,
Wood Shop, Box 56, Cassvilla, Wisc, 53008

HUMIDIFY during wintes lor tafipe heakh, Plans for ines-
perghn dasily buill room heemdifer used sk forced Bat air
harmiaces. Send £3.00 10; DWH Erderprises, Box 358, Aminars|
Stabon, Ambargl, M Y. 14226

CATCH RABBITS! Budld your gwn THME PROYEN Raton
Box, Complete Detatled Plans. Mas 5300, INSTINCTE. P.O,
Bax 83, Dept-14, Mershaw, 5.0 20087

SAWMILL - Auvtormate, Potabie, Ouel Buld For 5200
Write, M-B, §33P irgalis, Clifion, WA 24422

FREE DECORATIYE RUBBER STAMP CATALOGE
Irpediihs, ADT — 419PM, Mengamery, NY 12543

FREE List v Sencus Coleciors. 30,000 indian Arifacts,
Fiots, Bpears, Aves, Saie, Beedwork. Caddo Trading, Boa
669, Murlreeshans, AR T1958

ARROWHEADS 5750 Dar., Finbwork, Siovewsr, Fugs,
Basksts. Pollecy, Lis! 40 Secns! Anbques Dearfain. MO
G4TEE

ARROWHEADS - Pariact Authentie, 10.53.50 Pestnaid,
Guarertesd M-8, G33F Ingals. Chiton, VA 24422

STAMP COLLECTING

FREE Woridwice Packed, Approvals RAEVA Sales Bos
11647, Phoanin, AT BS06Y

GLASS BLOWING Kiz. Lsam A Home. Free Dedails
SASE. PO, Bon 164, O CA 93023

LEATHERCRAFT suppiios Catalog, $1.00, (refundable).
Corabar, 1909 T5M, Sherman Tr. 75080

EYERYTHING « You - Meed. Stained Glass Cetalog §1.00.
Crafismen, Hobbysl. Sayiescahs. 177 Main, Myack, NY
10880

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

BIGH Paintng — Eagy methed, Free caldogue. Kaubmann
Company. Cenmerown, Mssoui 83003

CARTOON for Fun and Monay'" Freg booklet!™ Caroons,
Bon 406144, Detred, Mchigan 48240

33 LESSON cumooreng course, Camponst's Magazine.
tatn BA00. Hwtman, Box 30387, Lwcoln  Nebrasks
E8500-0067

MODERAN Caroomrg Eugh by mad Yrie lor iree bro-
chure. Cartoorarama- Bax 263 3w, Branlord, Cann. 05405

MODELS, MODELS SUPPLIES

BEER CAN BOMBERS - High Pedormance Glided From
Bevarage Cana Patterns Ard Full nstructons $4.00. Box BT,
Soulheashern. PA 19309

AMATING REALISTIC modsl boaks, ramo conind. Speads
1o 50 . liarglass 317 10 46 WuS) Sed 10 Sp0TACEls, new
pholo catmiog 5300 Praibe: Products. 9660 Ravenna,
Whtrnimgimn, CA 80744

WOODSTOVE, Buid your fwn aad Sawe cbenplele plaus
with mabedal isl, 3500 Fionesr Trader, Box 2130 Matana!
Cay, Mich, 48748

PRCOJECTION TELEYISIOM W YOUR HOME UNDER
251 Convert yous Telewson bo project GLANT 7-FOOT PiC-
TURE , . MONEVBACK GUARANTEED . plans with lens
$1985 . . FREE information. Bel-dew, PO Bon 43003,
Maundain Mo, Norh Carolea 28758 Credicand orders 24
Hes, 1-Td-BE2-5588

DAILLPRESE OWNERS. Got the convennce of @ MILL
o precidion drifing. Bulld yow own lead Strew poddianing
iatie for under $40.00, Fesl positaning, socurabe 10 e, ior
wond, matal. plastics, and prnted cincu® boards, Send §5 75
for plang or SASE kor trge brochyng. Pennington's of Kansas
Coty, Inc., Dept. 16131, PO, Box 9230, Kansas City, MO,
B4 168

AUTOMATIC POWER FAILURE ngni. Brochure 5100
Sunco Elecironcs, Hiseah, Florids 3015

HEAT your domestic hat waber [res using your woodgiove
whils heatng your horme. impfructons- $10.00
Medor Efenpnasd. P 0. Box 246, Fourlainla. PA 18023,

TAG-ALOMG THAILER Tow vehicles pasiy. Dotadod biug-

porta. 35.00 Bame Engenesnng, Box 7034, Memphes, TH
3827

BUILD WOOD BWOVES §10.00 O LESS. incfusinal Arfa
Teacher feda how. Plans mmstnectiond. $10.00. Bl Mefson,
Route 3, Boa 378-H. Daniphan. MO G335

POOLY . .. BUILD . . . For Only S300000—54.00. Janecn,
1035 HE. 81 51 Miami, Fla. 33138

WIND CHIME KITS] Matedials nasded o sidenbia siy bube
chimes. "47, §11.50. 34, 512250, Chech o Moneyonder o
GLASSCOCK, 93 Woeagewood Terr.. Sprngheid, IL, 62702 6
Weaks Delivery,

CONYERTERS Buld youwr own Singla Phasa o Bhres
Phase Cormvener or 10 sall unlimited income  Inslnactons.
BB 05 Corveters Bax B43, Plymouth. nd 48585

SURFEBOARD PLANS. Save S55' Epsy Stap by Step
Instructons, Fiergiass boam constructon. 55.00. Kedmey
Publlisteng Corporatan, PLO. Bax 18488, Orlands, FL 32881

FIRING CTVIL WAR bocdel CAMNON Plans. Catalog fes.
Grpon— PW-1163. Bow 892 Shasmar, Fla. 32509

RADIO CONTROL- Asplanss, Boads, Helcoplers, Sup-
phes, Big Decount Calakg 55.00 (Relundeolel Modalers
Sempply, Box 7185, Monigoman, AL 36107

TOYS, GAMES, KITES, PUIZLES,
NOVELTIES

FREE! By Bargain Calaiog - Mew Editicn listng ousands
of bargains Inchading 1.5 & 8. N.A siamps. pAckets, Blbnms,
aneaasoTiEs B BUDOlias. Alsa fne stamps from our aponsal
serace. Buy Dby whal you ke, Fstorm balance promgty|
Thank you Jamestiown Stamg Co. Dept EIPML
Jampsiown. NY 14700

50 YEARS e Ifeen different Uniled States, awver fifty
years oid—25c wilh approvais. Jawon, Box C11-P, Mew
Focheds, Mew York 10804

2,000,000 Starps - 150 Countres - 22 sach. Beiden. Box
4149, Daarbhom. 48126

FREE word-wide packel Penny approvaie Froshlich,
Drarwinr §68-4, Moricn Grove, iU BO05S)

#5 DIFFERENT L5 25 Cottage Starnpa. Box 18, Petham,
MY, 10803

FREE Surpmre Sorbyping willh appewrvals. Guuk], Bos 3130,
Peiaiuma, CA 34053

GREAT Gift frep with 1§ purchase=—ling Unted States
appronaly. and wartt list service. Send 158 for handiing. The
Stamp Boutique, PO Box 458, Madson. M 07R0

BREATHTAKING Beauiiul, 50 Dilfpront mint Monaco pic-
Tofaly COMAmemaritives ooty 51.50 wilh mind complate sef
approvals. Pagoda, Beo 132P. Sidrey. Dl 45385,

UNITED NATIONS 3 Compinin Mt Sty 252, Approwels
Cornetta, POB 1509-M, Lk Plaid, Foride, 30653

50 DIFFERENT Oid U5 between 1861 and 1935 - $1.00,
Ed Roush, 423 Shepard, Mansfiold, Ot 44907,

QLD UE Stamps on Appowal. Chester, Box 153556
Phriladeipbun, P& 18111

WORLD Wioa Stamps mounted in books on approval 2¢
and wp. TAUST STAMP COMPANY, PO Box 100-P,
Jamaica, N.Y. 11435

BARGAIN 100 Workd-wids 5iamas 256 Oualily Angrovais.
AL Parker. Bas 143, WWeal Brookbeld, MA 01585

1001 THINGS YOU CAM GET FREE! Gamewoeld, PO
Bax BB2, Sharon. PA 16146

FUN WITH WORDS. 5200 Pyrjetigd Puptesm. PO Box
0B, Mendall Sguare. Cambndge, Ma 02142

FREE 100 Canada with request ol World Wide Appeovais
Ariner's, F.O. Box 5607, San Maten. Caif Sdu0

FREE - U. 5. Dustouri Catafmgue. Shelron, Box 54TH. Mot
Wami. Fla. 3316

MAGIC TRICKS, JOKES,
VENTRILOOQUISM

35 DWFERENT (0 U5 Revenue Stamps §100
Winchasier Stamps, Box 3582, Mansfald. Ohio 44807

LEARN VENTRILOQUISM] Guarsnleed Instruchon, Sup-
pies, DUMMIES, inigrmalion Free! Mahae Box 430-Pa
Lot Colorads B G0,

FREE! Worlds Leading Mevalty Colsiog. 1600 Jowes.
Tricks, Seience, Spons. Hobiees. Johnsar-Senh, C-8013, My
Clmmana, MI ABD43

HOBBIES & COLLECTIONS

MILITARY Mpdals Catakgue 50¢. Yearly Submonpbon
450, Wernon, Box JETFM, Bildesn, MY 11510

WAT war pogvanes. FREE llysiraied catalog Detla, Box
F1220PS, Honouiu, Hawan 36520

TOY SOLDIER MOLDE. Masm mulilary, choss, modieva fig-
ured. Praftable - lun! Free mformaton. Castings, PO Box
JE2-PM. Longwood FL 32750

MILITARY Madals, Paichas, Ete. Catalon 51 .00, QLINCY,
Boax 526418, Tulsa Ouighoma 74152

DECALS, EMBLEMS, PATCHES

SAVE Big. Buy Paiches, Decald, Pns A Caps Faclory
[hroct. Free Calmiog, Free Prong. Eastem Emblem Co.. Box
AEE-PAL Union City, ML, 008F

PENNY! Approvels! R catpiogla’ Picsier, 4164
52ng 51.. San Diego. Calil 92105,

FENNY Siemp Approvals, Regardiess Catalopes, TR
Stamps, 17902 Markies, Jamal, T4 0035

IBRAEL 15 Deferenl 10¢ Aporovals. Sam Chazen. Bax
&5, Deiray Banch, Fionda 33444

FREE LS M Set Approvals, tiidebrand. Box 4857,
Santa Clara. Calfornss B5054

CAMADA. 50 cMemnt 25¢. Approwals. Orosrky, Bax 1-C,
Sarna, Dntaro, Caneda NTT THE

INVERTED ERBOR™ + 100 Didererd Unied Siaies, S0¢
with approvals. Lway, P.O Box TDES, Séver Sprng, MO
20807

101 Large Plonals S0¢ when recuesting woridwics
appravals. Benad, P.O. Box 210244, Dadas. TX 75211

FREE! 50 Mim Brlsh Errpire Piclorials with Approvels,
Sticidand. P Q. Box 45036, Westake, Ol 44148

(Conbinusd on next page)




STAMP COLLECTING
{Comtinuad irom 1]

LOOK! 362 wWod Stamps §1.00. Worldwide Approvais
Fiondion, Marmisburg, i G258

FREE Gift With Qualfity Apgprovals, Chapmans, Bow 487.5,
Gahestnryg, Michigan 49053
ULE. & Commamoratve Plate Blocks, or 30 Mt Commam

oratwet §1.000 Apperowals Gomdon Daveson, Coatoocoo,
N.H. 03229

100 Difererd LS 25¢, Approvels. Bradmy, Bax 475P,
Midioiian, WA 23113

US. 15 DIFFERENT MINT INCLUDING SOUVEMIA
SHEET 31.00. FREE LIST. Brooxs, Box 62 Brookiyn. WY
s

"WHOLESALE" U 5. —Faregn Prcalist and calalog Frasl
Evarything Guaranised. Senneder, Box 1240, Grand Rapas,
Ihchegan #6501

50 MINT of 200 used all differest US 51 00 apoecvacs
Stamps. Biox 1427PM, Bedlower, CA 90706

BUFER 300 Woridwide Stamps. 5150 Cusiny Approviis
Emerpon Entprprises. P.Q. Box §37-PM, Mps Brign, CT
OS50

CLDULS. BARGAINS. Seeking morg vakm and prolession-
alism o your slamp oollecting? To adulis we ofler BAbgue
Slama. somewhal imperiec], saisheng pnces. Impresses
approvals snca 1060 Rivertown, Dept 1527 Ada, Mchigan
45301

100 Defferanl. Foomign Bietish Cotonsss 108 Plus Bargam
Approyads, Oy Stamp Co, Box 216, Sialion W', Tononto,
Canace MEM 422

W OWILDLIFE, Scof Gflpren) 521.00. Mo appowals
Webior. Bax 3180, Lesdt, ME 04260

ABSOLUTELY FREE- 50 affarent Srinsh Colcnies COM-
MEMDAATIVES. Approwals Gobestamgs. Box 890, Saco,
MWE D072

FREE $4 00 Catalogus Valug Request Agprovals. Alpaugn,
Bax 735, Hightiridige, N_J. 0Ba20

WORLDWIDE Stamps, Lists, BIG BOMUS COUPDMS.
Datidn. Robetso, Box BIMPM, Vicioria, Canada VEW 2R

FANTASTIC, Fiv 42 Prate Blocks Ongy 5700 Frea U5
Whioletabs Prcalists. Stampe A Plenty, Box 18862, Clayion,
a0 BIV0S

COINS, TOKENS, CURRENCY

BEVEN Diffgront Mot Error Cong $2.00. Coin Lists Froe.
Sayers, 1000 Unaka, Johmtoo City, Tennesses 37601

CAR CLUBS, MAGAZINES

PONTIAC-OAKLAMD Cht infematicnal, inc. Sanang all
Pomtiao mnd Danlend cwnars 1008 10 present. Mambarship
penaies; monthly maganna leatuning ariches, {echmcal bps,
chapler nows, frpe member adverizing Estersne library,
technical advisors, local chaplers LS. wia fest class mad
521 .00 annial menberstp All olhers wobs lor rales. SASE
o informatcn, PO, Box 4789-P. Cubver City. CA 90230,

BOOKS & PUBLICATIOMS

PUBLISH Youw Book® Join our successil guthors. Pulsher-
Ty. Bcdveriming, beautdul bocks, A subgects imvied Send for
Inct-Eied Dookiet and free manuscript repon. Cadton Press,
Dt PRI, B4 Filth Avenus, Mew Yo 10011

FREE Bocs. Proptat Eljah Coming Bitore Chrest. Megraada
Wssipn, Dept. 63, 481 Thuraton Road, Rochestr, WY
14819,

TRAILER Bogks. Enligitening, Buy Evaluate 512.00;
Tow Masntain . 51200 TradersXits Catalogs: Ulility
375 Car .. $3.75 Traller Traasury, 1326 Santa Anfa H3,
So. Bl Mone, CA 99733 (213) 5753224

“HOW TO™ own And opensie Amenca s BMOST FROFIT-
ABLE HOME ENTERPRISEMAIL ORDER. Wrian by
capans.  SATISFACTION GUARANTEED| Serd $10000:
Dynasty Publications, 9707 Csbom, Wndsor, Omang,
Cansda NER 1052

OFF On A Tangoet ¥ Hit A Siop Sene? Send §7.55 « §1 PaH
Ta: Formula Handboos, PO, Box S87, Bradiord, PA 16701

HOW Too Save Publicanan's impons, Whalnsale and fuc-
ticna. AN Thiss Publshors $3.95 Brewn Emerprises, Bow
18202 Minreapols. MM 55413

POPULAR MECHAMICS “PLANS AND IDEAS™ CATA-
LOWG #1700 — Crvar 900 weas on workshop privects. plans
for shop Wols, storage houses, boats, fumndure, ioys — ust
ateun averything! Send 31.00 1o POPULAR MECHANICS
PO, BOX 1074, RADED CITY STA., NEW YORK, MY,
e

PLAYS, SOMGS, MANUSCRIPTS

FREE Songwriting Sutcez: Book! Top Records. Bax
2I505PM, MashndBa, TH. 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

HARMOMICA | Want Protessona Irsiruction Y Harpo, 5754
W, Eroadway, Red Lon. P, 1754

POEMS Sef To Music Nashvile Music Prosucbans, Box
H0001-FM, Nashvils, Tannesses I7204

PLANOS, PLAYERS. PUMP DRGAMS. Fistuilt and regair.
Catalig of “Haw-To" bogs, 52.00 [mefurdable). Vesial Press,
veslal 19, Mew Yook 13850

CATALOG o maners. ropairers of strnged nsluments,
MrporiEd onewood. DOOE. Darll, ALCHEROTE SirengE, Cases.

Fine Ewopoan insirumants and Dows. Calaing 51.00,
inchates  10% mscour  cocficale
Company, Lhd,, Depl 7, 4026 &, Behveders Ava,. Baflimon,
Md. 21215

ACCORDION Top Brands, Cordowox, Buy Direct. Treman-
daus Discownis. Trades | Frea Bbrochore PM,
Accorfon-0-Feena. 16 Wash 181h Streel Mew Yore. NY
011

FREE Catalog! Wi and Conplated. Hamsichords, Ham-
margd and Appalachian dulcimedns, gueass. Danos, mendo-
lire. Hughes Dulcimars, 4419 Wesl Cotlax, PML Danver, Colg,
GO0

SUPER-SAVINGS Gutar Zinngs. Accessones. Efects
Pedals, Microphones. eic. Fred Catadog. Supes-Save Music.
Box 944, Morganion, N.C 20855

VIOLIM, Guiar Bamo, Mandchn Making Materiais. Acoes-
Srims, Boaks. Pind Turiemg K, Calalkeg $1.00. nberrpliona
Ludhiars Soppdy, Bos 15444, Talsa. OK 74158

DULCIMERS, Kirt. Fine Cushty rom Expersdnced Crafte.
rrean. Fress Brochue, Box E, Mourlan View, ARK. 72580

POEMS! SONGE! UAGENTLY NEEDED FOR COMPOS-
NG AND RECORDING. Immedizle Faphed Beity's Mo
biakers, S804 - 151 Avenue Morth, Shudio T 52, Petersburg.
Fignga 13710

ELECTRIFY Paysr Pianos. Pump Grgams Quakly, |nex-
perswnly with Les Sterm Suction Units. Write: Lo Musgac, P.OU
Bax 308F, Cutesd. Oregon 87T

THINK! Improve Your Léeshda. Review Cf Ning Books,
Fres, Shaflar Farmily, 1309 Easl Seminary, FL Woeth, TX
TE115

WINE 15 “IN"| Be conhdent selechng and senang wing
Carmian, Freoch, lallen. Caifomian. Essly read book belly
rawe. Woney Back Guamanies. Serd 35, - Milka Enterprees,
Degt. M113, P.O, Box S78370, Crecago, (I, G0EST,

THE MARK TWAIN APPROACH! Graprec Educatoe
Gallery Studks, 505 Franklin, Ekhan, ndiana 46514

FREE CATALOG—LEARN AUCTIOMEERING! Mashveie
Auction Sohool, 233 E. Ganes 51, Bou 190, Departret 2,
Lewrenceburg, TH 38464

FIAND TUNRMG PAYS - Fano luning - Eleciionic organ
BERICInG. Learned easily 4l homme. Free booklel MNiles Boyam
School, PO, Box 20153, Sacamaendo. CA 85820

"JET/GAS TURBINE CAREERS Homestudy coursas —
tneory, mpentenarca, owerhaul — Eslabashed 1857
AMERICAN JET SCHOOL, Departrmerm PR3, Darby.
Mormng SH820 (406) 349-2100

REISCH wWORLD WIDE COLLEGE OF AUCTIONEER-
BG, INC. Workf s Largesi-48 vears. Tem soon. Free Celakog,
Approwed Tor VA Modem Audion Librany “FREE™ with enro-
mend. 515-453-5242 - Col Gordon E Teylor, P O Box 940,
Depd. 18 Mazon Ciry. 1A 50400

LEARN Asloep: or awice. Fecordd. [aped. squigament! Free
calalng' Dravesr PM-000, Auidosa, Mhevw Marico BB345

AUTOSUGGESTION, Sleep-inarnng hagdqguivters! Tapss,
recorde, books, Ggante catalog ea. Research Associaon,
Boa 24P Olympia. Washingion B8501.

DETECTIVE Professson, Easy hivre sty Ires tie-lack o0
leged pun. Cectibeate. lulide, Professonal imaesbgators Training
School, Deps. CP, PO, Box 41256, Los Angeles. T4 90041

LEARM Sewing Macrira repamng. A prolilabie Trage. Easy
io lgarr. Frea getats. Sewing Canter 187 FR, Rochedae, GA
ore

USED Coursss! Books! Lisls 25 Smilhs, 124
Marborough, Salem. Massachusetis 01970

HIGH School 8 home, no classes. Dipkomn awarded Inioe-
matios Fres, Phors Free Anyieme 1-B00-228-5600. or wifle
Amencan School. Depd 37145, 850 E. S8th 51, Chicago, IL
BOSAT.

PREPARE i befisr handie your Business, poltical and
poCial opperiuniies. Tha Backgtore School of Law has mat
thie law trmineng demand or almos! & century . Inlormaton: 307
Mo, Michigan Awe., Chicaga, 1L &0601

FREE 120 page Caresr Qpporunitas Gude « shovs how 10
train &t home lor op payng jpbs Grames insihle, 2EL8
Adalmde Svesl Wasl. Toronio, Canada MEH 193

UNIVERSITY DEGREES BY MAIL! Accrydited Bachelors,
Mastérs, Ph.Ds_ Free revealing details. Cowndsling, Boy
J7-PWY. Tustn, Califarrea 32680,

LOCKEMITHING: Fres boown. Lacksmitnirg |ratiuts, Copl
310113, Litthe Fafs. MJ D424

TYPEWRITER Fepair 84 homea Moneymaking cangar.
Typtwerilar inal_ 14TA Crobes, Palscson, M.J, OTSO3

BELL'S BUILDING MAINTEMANCE SCHOOL. Dwtaita
F.0. Bax 17095, Karsas City, MO. 64132

PRIVATE DETECTIVE o FINGERPRINT TECHNICIAMN
Trainifg al Horme. Cotectiva Kis. Badge, Dipioma. GLOBAL
SCHOOLS, Box 181 PM. Hanover. WA 02330

COLLEGE DEQREES By Mail. Accradued Bachalons Mas-
wrs. PhDs Free Facts Aeovealsd. Careers-PM11, Boa
ASA8E, Tulsa, O 74147

UNIYERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Expenance, Educaton, Achievement Fasi,
lnepengacg. Call (814-863- 1761} O Write: Bax 13151-T11,
Columbus, OH 43243

EXTENSION And Post-Grafusla Awsids in Philosophy,
Arl. Scwence. Batanic, Medicing. Homecpaihy, Fadonics. and
others, 30 subpcts Cumcular rpe (armail 1,00 refundabie)
Regtrar, Sussex College of Tectnology, Highlield, Danmahs,
Suseer, England.

RADIESTHESIA, Radionics, Dowsing E.5.P. Courses and
Equipmant lllustrated Cataiog §1.00 (relundabsa) Egtablshed

27 years. Depl. PMA, Bruce Copen, Highleld, Danehil,
SELF IMPROVEMENT Sussen, England AH1T 7EX
FREE caiaiogua. Sell Help Books BCE, Bax 847, Ukalde, LOANS, GRANTS, SCHOLARSHIPE Now you can ged

Texas TEBRO1

SUPERSHAYE — WITHOUT BMAVING CREAM. Classr,
smocther, Evenyday products. Gude, $2.00. Pie Pubkshing.
1131 Kenwood Stireet. Winston-Satam, NG 27103

EDUCATION & INSTRUCTIONS

money fof Cokege. Guarsnteed resufis send E2.00 too
Makona! Academic Fmancial Sarvices, 5810 Westhaimar,
Buiie 643, Housion. Texas 77056

USED CAR BUSINESS COURSE: & Cassettes — o 50~
cipfized wiormabon and proven lechnques. 579 — Money
back guasaniee, credd cads (512} STE-9611. VMDD, Box
1968, Vichorip, TH 77002

PUBLISHERS' DYERSTOCKS, BARGAIN BOOKS. 2,000
Tiles, &l Submcts' Free Caaog: Hamilions, 98-57
Clapboard, Dankbury, T 06810

DUT-(M-Prm Bodks Found Serd Wants, Bookiops, 51
Magks Ave Warwck, N.Y. 100890

WHY Factones Closs. Free pamphiet wiih §1 tnal pubscrg-
Hom o biweekly socmhs! rewspaper. Thi People (P, S14
Indusinal Ave, Palo Ao, TA B4303

5,000 PEOPLE DME in firos euch yoar, could pou survive.
Lsarn how, Dook §5.00. AASS Publicahons, Bos 1447, idaha
Fasis, Ideho B3803

“HOW TO SELL BOOKE BY MAIL". iMrmatan FREE:
Hannan Bocks, 11084 Essex. Warran, Ml 48088

02

LOCHKSMITHING, Universal Schodl of Masier. . Comaspon-
parce and Shop Truneg, Box 212652, Sacmmento, CA
gl

DETECTIVE - Encitng prolession. Lise secrel squspmt;
Duplome. Free detalls - Rouse. Depl. PM310, Box 24649, Costa
Mesn, CA S2E2G

SEND Stampod Enveiops. Focene Chrshen Tracts. 1927
NE Fiih 5t , Dcala, Floeda 32070

WELDING TRAINING, Basic and Advanced for Major Pro-
cossas—SMAW, GMAY, FCAN, GTAW, OAW, Pipe all pro-
cassas A non-prolit school. Aaprowed for plgible velerans.
Aaoxraited membar NATTE. Aporoeed Ohio 70-12-0084 HT.
Writa fow school bullefin and course schaduis, HOBART
SCHOOL OF WELDING TECHNGLOGY, Box 83, Tray, Ohic
dBITH.

AUCTIONEERING: World's Fasiesl — Easesl way 10
lparn. Prowen resully. 559 complete Cassete Coursa. Free
Brochure (61216T8-88117 WMCO, Bax 1868, Viclona, T
Frang

EMPLOYMENT INFORMATION

SAUDI ARABIA WANTS YOU Excedard pay! Transposta-
pon! Guide 52.00. ARAMACD, Box B30AK. Port Alce. BC.
WOkl 2MO

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERH
Calarado, kiaha, Montana, Wyoming® Exclussm computerized
opanings - ALL oroupalions - greatos] waskh selection?
FREE INFORMATION!! Intormouitain-L. G724W Doblindtod,
Colorade Spamgs. Colorads BOG1A.

(Continusd on nexi page)




EMPLOYMENT INFORMATION
(Continued from preceding page)

AUSTRALLA - The Weedd' 50,000 Jobs' Top pay. Tranpor-
tation. Computerized reports 52000 Jobword Boa BEIE,
Cypress. CA 0630

RIYERBOATS - Tugs $15,000-560.000. Expenses pasd
Work month. Homa month. Exparnencs wr y A

RONPROFIT Foundanon heps inventons, Wides! range of
sicvoed. Frde recomdng loema, Free evalistion. Afhhaied
Irrvenbses. Favadata, 501-8, lowa Colorade Sprngs. GO
BOOCA

REGISTERED PATENT ATTORMEY wWashingion DUC.
Subist. Donalkd A Meflestrga. 414 Hungeror) Dinvs,
Rockville. Sarpiand 20850

wales-witys inCluding Asasia, Hawail, Frea repon. Send stamg
envgiope, Manrs Employment. Box 207, Ceniral, Indiana
AT1I0

JOBS! COLORADD, WYDMING, UTAM, IDAMO, MON-
TANA, Woekly Newslefinr with 200 CURRENT Joba!l! A
Oecopations. Frea Detalls® Mouwntairwes!, B25-Pi Caryon,
Logan. UT 8431

FATENT IT ECONOMICALLY! Frua Oasialz N Rape
2008 Fondulas, Richmond, WA 21229

PROTECT Your Invenion, Regelered Patom Aftorney
Many Yoirs Expérience, &l Fulds Indivicusl ineetors Priob-
e Geen  Bpecial Conmdsation.  Very  Feasonatle
Charges. e lor Free Informaton. Paul W Gallagher, 2530
Crawiord Ave, Evansion, iBngs SO0

RESUMES — How o Write One_ Insfructions and Sammas
52.00, Info-Marh, 3100 M. 52 Lowis. Chicago. 50818

GOVERMMENT JOBS - Thousards of vacancies must be
filed smmadiately, S17E3400 to 55011300, Cad
T 168426000, Ext 3547

JOBE Overseas - Big money fas 520000 to 550,000 plus
por ymar, Call 1.278-453-3000, Ext 4567

17 Sample Job Imervew Questons S300 4 B
Company, Box 19410-P. San Diego, Caftornia 82118

AUSTRALIA NEEDS YOU! Jobs! Tramsportabon! MEW-
EST COMPUTERIZED REPORT, $2.00 Warderust, 561
‘West Campbell, #3303, Rwchardson. Texas 75060

JOBS OVERSEAS W (ncluding Alaskal. Free Detasds.
Ghobpal Employment, Box B1833FW. San Deego, Caliomig
92138

GUARANTEED This kit ghes The tools 1o gal the rght xob
Sor you, Make big monsy. Secd 510000 bo. Ermploymet Kit
608 Hobson Siar Aouls, Rala. MO 85401

AUSTRALIA MNesds You! Jobsl Employer Lisling! $2.00.
Wayne's Enerprise, Boo AP0, Sealte, WA SB04E

EMPLOYMENT  GUARANTEED LS Ayustralia
EMPLOYERS, Box 38735, Orange Par, FL 32087

WORK Uveseas 520000 - S60.000 Opparturses! For
infgrmation Call 317-838-1712 Ext 24,

HEW JOBS wih SAUDN ARABIAN coniractors §75.000
TAX FREE, Actve fam ligts by categones: Buikings, Ciwil,
Electrical. Mecharcal, Rgads $2% sach. all § - 535, Banret
Imenaticnal, Dem, C. P.O. Box X385 Augusts, Geongea
30004

HEW and EXPANDING INDUSTRY in Gemgia, Florda,
Alabama ard Mssiasnpl. Lt 58000, Expansicas in Amanica,
3808PM Eastwind 52 Indiarapois. Indiana 46227

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENTT Try our Clas-
sifipd Baction| It costs only 5570 per word, And, o you wish i
o All 58 part ol wour S in okl DA sers-you Can 30 6 b
B e B2 §1.00 par ware additonal AL now! Sard your B
o, POPULAR MECHANKCS., CLASSIFIED DEFT., 1M
WEST 5TTH STREET. NEW YORK, NY 10013

HELP WANTED

AUSTRALIA WANTS YOU| Jobs® Big Pay! Transpotatian'
Newes! HandnhOGE - £2.00. AUSTRALIAN
INTERMATIOMAL, Box 12107-AH. WASHINGTON, DO
20036

OVERSEAS Employment . . 520,000 - $60,000 « . Fres
RAmport! Employment, Box 18760-AK. Indignapcis. Indana
AEG

WORAK AMD TRAYEL FREE! Cruseshps and Asfices
nead Heip. all Occupahons. For  Iniocemabion  Call
BOR-908-DA 28 Ext. MO0

PROFESHONAL PATENT SEARCHING. Nowvaity search
$110. Fast, refabie serace Sore Oy slaft ol professional
patanl  searchers  Wme: ORC Assocanes, Box 2163,
Aningron, WA 2202

PRAOTECT YOUR INVENTION. Regisiared Faterl Ao
ney. FREE Pralrmnaty Peview Of Your Descnption Box
AP, Milwood. NY 10546

FATENT AND DEVELOP Your inventizn, Registered
Patent Agent and Lwensac Prolessional Engmeer Sand for
FREE PATENT INFORBIATIOM Every Immmoc Shouid Have
Richard L. Mller, Wooksarth Busiding, 233 Broabway, Sube
AE12-M, Meew Yo, MY, 10007, 1212) 267-5252

INVENTORS! IDEAS MAVE VALUE! Ever thnk of an idea.
foeged [t and sae A igter on the market? kany people don'l
Iprged, act quickly and ae rewaded by Amercan indysiry.
Wirite diérwi o ideal W offer free Ssciosuns regigzafion and
inili#! consLARan fegatding youw wea's poterllal value. Call
of wobe withouf deday for wour free intprmalion package,
AMERICAN IMVENTORES CORPORATION, 82 Broad Street,
Depl. PM, Westiend, MA Q1058 {4131 B66-3T53. A Fae Based
Markeding Comgany Ofces. Cosst b0 Coast.

BE A BETTER INVEMTOR. Unque, low cost, creatvily
ails. Morey back guarartes. Searches, Fourian Techncal
Gereces. 50 Majestc. Otiawa. Ondano K356 103

INVENTIONS WANTED

LEARM howy b aflar woaur smaanon bne saie o boanse Fres
bookia! outhnes procecures, moyally rEles. reqUeMEnts,
Kessint Snles Coporatan, C-5-IW, Fremant, Ot 43420

EARN ROYALTIES. NUPRODUX INTERMATHIOMAL,
13TT K. MW 141, WASHINGTON, DC 20005

BUY IT WHOLESALE

BELTS and Bursies. Complie lne las] seliens, inchusing
fruckers, motorcycles, widile, wesberms eic. Big Prolita. Com-
pinte dealer sl up. Cataig §1.00 Archor Spaciafes. Boa
I¥SR-BPM, Nonh Providerce, Rl 02811

400,000 BARGAINS Below Whodesale: Many Freal Ligui-
datieng .. Clossouls .. Job Lots | | . Singie Samples. Free
Cwetaiis. Barganbuniars Oppodunites, Box TM0-A, Holiand,
Michigan 49423

CLOBEQUT Jeweiry 55¢ doren |Caislog 25¢). Rousseds,
107- 1631 Dow, Arirgian, MA 02174

CLOSEQUTS! Descounts! Below wholmiale! Freebies!
Samgles! DON, Box 201E2-PM, Fermdale. Mchigan 6220,

EARMN MOMEY salling fngs, jewalry, buckias. walcheas—
buy deecl 130% balow retadl Catalog $1.00 (retundable).
Anka-Pi. B0 Greonwich Ave, Warsnck, Al (2555

WHOLESALE CATALDG * Chairdaw. Thrse-Whneesher,
Motorcycle, Snowmobis, Smal Engne Pars, Accessories
Sergl 51 Mardacturers  Supply, Box  157PMS,
Doechactar, W 54425

DEALERS BUY DIRECTLY From Chaer 50 Mamdaciures
Ligt 8500 Dosa Boo 186 Abbeede, 5.C 29620

MEDICAL Supples Warmng Lights, Sirena. Galakog 52.00.
Medral Whoesalern, Box S31-P11. Manchesier Vermont
05255,

LIGHTBULB SAVER, Buy Factory Dirsct Save Morey And
Energy. Send §1.50 For Sample Ura, Descnplive Brochuns,
And Ouantty Prong. Dells, PO Box 38574, Solpn. Ohin
44134

1001 Mems, Whalesass, far Quantity Buyacs only LSt avail:
ade, Hochnauser, BT-40 E2md. Drve, Flushsng, MUY, 11374

RUBBER STAMPS

BARCO Type Foundars. Type and Rubber Slamps cals-
ogue. Mad §1,00 relundabla on lirst order. 237 B Evergreen,
Bapnsenvila, G0108.

PRINTING PRESSES. RUBBER 3TAMP
OUTFITS

TYPE Jor predmg Calalng 51 Dludeduciibla 181 order,
Ouaker City Type, R.O. 3, Box 134, Honaybrook, PA 15344

INVENTIONS, IDEAS, MEW PRODUCTS WANTED
FOR Presanialion b industry and Exnibrtan at Matonal Tech-
roiogy  Exposdion Caldl -800-528.5050,  Anzona,
1-B00-352-0458 XAQ1

IM-PR

701 SMITHRELD
PITTSBURGH. P& 15222

REAL ESTATE & FARMS

FAEE! FALL-HOLIDAY “B3 CATALDG! Cwer 5000 proger-
Tiees, e 2000 pactires® Wakses i ewary type of ronl esbate.
many Cvenae Brnanced! From 600 oflices 1n 43 stabes! Gat your
FREE copy MOW! STROUT REALTY, Plaza Towers, Dept
Sh00. Sponglisd, MO 85804 Cat ol troe: 1-800-641 -4258.

CAMAINAM Couriry Propertes. Cur 68th year Tetms
avillabia. Calalogue airmalied $1.00 Osgram Corporaton.
Saita 4596, B5 Bioor East. Towonin, Ontarg Maw 185

NEW . FREE CATALOG! Too real estate values coast o
coafl! Please specily fype progery and localion desired
UNITED FARM AGENCY, &12-PM West 4Tth, Kances City,
MO B4112,

CAMADIAN Progerty and Lake Frontage rom 547 per pore.

Peilegs. bvesbmen” Salalioges 51 00, Canaden

Estale Land Depl 220 2411 Yooge Stres, Smbe 303
Toremo. Canans MaF 221

EXPORT-IMPORT

“GET uJob in B0 Seconds” This book works, Discover howe
1 propans o the indersew, You ged Bhe (o YOL wart Make
FEL Gn Sty $5.05. AIM. Rz 2, Bas 13, Gull Bresze, FL
A2561

FOR INVENTORS

INVENTORS: il you have an invwenbon for sals o liosnss,
i for fress oot eeplasning how we CaN N8I pou. Kestler
Sales Corp., C-5-FL Fromonl, Ciig L3420

IMCREDMBLE proft selng ORIGIMAL o paintings and
waler colours. Seascapes, ashcapes, sic Vanous sges,
18 . 247 phly 10050, A perced. Waidh from honrve. K maeni-
mism Sampies. photos: Didakta Box 1202 George, 6530
South Abnca

+2%00 Fast Seliers” Frese brochures! Allnghipra, Bio
S13E-B11, Clinvatand, Ohed 24101

PLASTIC AAGS

GAMBLET - Don't! Learn waiuabie krawisoge throwgh 2
indpernarbion. peched manuals. Covers iges, manufacturnng,
manegtng, smiling, efc. Send $1.00 lor more mformation.
Techmcal Koowledge Enleqgriges, ADS, Bow  237H,
Bunghamion, MY 13005

ALL Siges. Buy Srall Cuanthes Frea Catalog. Sakat
B151-C Colbath, Van Nuys, Casl 1401

HUMDREDS ¥ Sizws, Lowest Proes, Free Catalog Actmn
Phastes, 14500 930 Larme MLE., Mnrgapohs, Minn 55434

MANUFACTURE Rubbor Starmga, Fegusar and Pre-irmed,
Cataiog 1-800-851-4545, Jackson, BrownsvHe Rd, 5110, ML
viernon, IL B28564

TYPE Foms. Hand Printing Presses, Supphes. 120 Pages
§1 00 Deductible hrsl order, Acma Type, 1730 N Marshlied,
Chicago, B0822

COMPLETE Rubtar Stamg Quitlits, Supplies. Same diy
shipemenil. Sigh Engraving Machames, Wholesahs Catekog
5100 Deducticie. 51ar Stamp. 1720 N, Marahliesd, Chicaga.
[ o)

PRINTING AND SUPPLIES

QUICK Copy Printing. Low Prices. Wrls: Nalionwide. 814
Morth bain, Bisominglon. inos 61701

LLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH tar Golg, Jewelny, Gokd Teeth, Fengs, Dwa-
monds, Waiches, Siver, Plabnum. Maf Artickes Today Fres
g with Information Chacago Gold & Precous Matals, & E
Monre, Diept. 358, Chicaga, BOG03.

LCD wailch. $2.50 Perwatch, 5360 Calaiogue §1.00.
Falignt. PO Box 33610, Sheungwan, Hong Kong

TAKE NO CHAMCES. Dinal wilh cicest. most reliabie fm n
old godd busnmszs. Extabhzbed 1334 We buy Gol, Silver,
Platinum, Diarmands. Highes! Casn. Fres infoernation. Ross
indusires, Z8-4 East Madson, Chicapo G602

CLOCK mnd Watch Repairng books, lools, majgrals. Frae
poch cathlog. Noth Amencan, Box TT-AL. Fox Aiver Grove,
e G002

QUARTZ CLOCK MOVEMENTE, LIFETIME WARRANTY.
FREE CATALDG. CREATWE CLOCKS, BOX 141,
WHITMAN, MASS, 02382

MECHAMICAL Clock Wis For All Swits. Wnte: Classe
Coogies, Inc. PO Box 16028, 5302 Trad Lake Dirve. Fort
Wipah, Tewgs 78133, Tel (817)392-T828

X3



STONES, MINERALS

GET Fraw catmlog ng senous rockhaund, ge cutier, jewalry
minkes, hobbyist of craMaman can be withaut. FUl of bargains,
exciosive dama, low prces lom largesd supplers and authod-
e in the feld. Free new catekog just off 1he press, yours lor
fha asking. Write: Griegor's, Dapt 1. 900 Souh Auroye Plosy.,
Fazaderyl, Caiilomia 91109

FIND Loar eoena. jewsiry, Duned reaswe, gold nuggets,
relics. Mew revolutionary patented detecior analyzes oiyects.
tresmrancous rangs, no ground pckup, Froe catalog. Gandeg:
ATZGM M. Tth dve,, Promnis, Aons BS013

TREASURE- Locals quarter mig mwsy with ullra sansilive
lpoalor - brochure fres. Research Products, Box §70270 -
AMC, Tempa, Florda S1855

SAVE up o #0% an new metal detectors. All major brands
inchmding Whie's and Garrest. FREE discount price list
Morftredods Dacpeal Slor, P.O. Boa BETAPM11, Madison,
Wt 53715, [80E) 2T4-4E680

PROFITABLE OCCUPATIONS

REPAIR Lownwnowers, fhousands of pans and 0ols.
Whoinsata lis! 352, Etwangar's, PO Box W, Port Jends, NY
12771

PLASTERCRAFT - Profitable Home Business 3000
Woids Availatie, Dolails, Lynnette, 52510 Montpark, Mantor,
Dihic 44060,

FREE Caimicga. Fspar ar o Rpirigrraton
Tiooks, supgiies, Wl fstructions, Doosn. 2018 Canten, Dalles,
Tenss 52N,

FT, SMTH Awuction School, FL Smah, A, 72903, Residen
& Homa ghudy, Veteran Apprcwed.

TECHMICAL WRITERS maxe big money! Fres delails.
TekPuts. Box 2458-P, Orireibe, CA B5965

COMPETE gralitably with large comguitenssd sotournting
frma. Bookkaeping busirgas markoling manusl on starhng
pan-tima, whon 1o go hull time. $10.00. Resource Accounting.
P.0. Box 5480, Pirg BiuH, Srcmnsas T1E611

WINDOW WASHING GUIDE Excallant yoar-rownd bus-
nEss wih gciramely small mvasiment. Booklet o leols, chem-
icals. and samplified methods 1hat oaly en years of sxpenence
can isach. Sena $5.00 (o) Hie's Window Claaning 207 So.
Giendale, ‘Wichita, Kansas 67218,

MAKE MOMEY M SPARE TIME. Earn Genarous commis:
FOrm a8 & subscriplion tades repoeseniativg tor ipadeng mag-
nrines. For full detads and instruchons, send Bis ad with ypoud
naime and Bddresa o, POPULAR MECHAMICS, Dapl. AB-M.
250 w. S5th 5L, Mew Yor NY 10018

SALESMEN-DIST.

PROJECTION TV . Make 5558 astaenbiling Projectors
.. Esdy ... Resuits companibie o 53, 500 prejectors . . . Your
testal coat lees than §30.00. . PLANS, LENS & Dealers nfor-
mation §17.50 . lihstraled sformabon FREE
Macrocoma-BCN,  Washinglon Crossing,  Penrsylvansa
1B87T, Creditcam orders 24 Hra 215) T38-2880

VINYL'S Whes ihe money is! Prolessionally regdrr, nefn-
=h, reosior furmifuie. luggage. car iops. Quick. aasy . Two smal
20 joba A day e8rn youw 51,000 @ month, Homes. cars. offices.
restauranty, undmeted customars, Start eaming afier a lew
days practiog, Sensatons! details fres. VIP, 20T Mortrose

Chicago, 60618

MAKE MOMNEY REPAIRING HYDRALULIC EQUIPMENT
Emsy To Learn—Lstie Compaltion—wWrite,  Hydraulic
Traireng insityte, 2640 Growley, PM10, Ede, PA 15506

PIAND Tumirg guicily lparmsd with homa sludy courses.
Diplome gramed Amancan Tuning School 17050 TesSer
Dirrwp, Morgan Hill, Calid. BS0AT

RINGE, WATCHES, JEWELRY . 800" profit. Froo Sales
Kit Catalog. Spalfght, 2054, 156 Fth Averue, N Yok, NY
10014,

WAL Order Dppodtunity! Star profilabis home Dusinoes
wlhOUt apariencs of captal Wrte ko res boos, plus delais
Mail Ordec Associates, Inc., Depl. 37, Montwale, N 07845

RENT RAGE TO BUSINESSES, 5300 Daily, Free Informa.
ton: RAGE, PO Box 03128, Portand,. Oregon GT203

ALUMIMUM SCRAP - Recycle Youwssll - MAKE $25.00
POUNDI Fres Indprenation: industnad - PREL, Box 127,
Asmwandria Bay, New York 13607

EARM 539.00 Howly Repasing Chairs. Begn immsciately
Dwtmix row. Bokor, 1255 Posl, Sa0 Francaoo, CA 04 109,

MAILCADER SUCCERS. Book shows you how o start
prebiabie home Business Wids i e datais. No obligation.
Filsobrty ERerprses, 5670 Ash Siet. Suds # 1. Dept. PM11,
Los Argaiss, CA S0042

SMALL BUSINESSES 0 to 30 smpioyess. cvar S0 low of
ro cOst ways 10 find new cusiomers “Hunlng Mew Chents
Namae, Address. 3500 (Buaness lax decucton), TP, 15457
Santa Balinca, Fountain Vasey, CL 927048

PICTURE Frasmiryy — Profisbie 108 of spane-lirme Dusinss.
Efuty 16 leairn with harcbook-courss “Guide To Pihure Fram-
irg Prafits. " £3.00 Guaraniesd, Frea framing-supplies catalog
inciydad. Jage. 136-P Sevanth Norh, Hopeins, Minnesots
55343

FREE BODIK 2047 Unque Proven Enterprises. Fablious
“uanhrreenes,” Sacond Inflation Income. HAYLINGS, Cansbad,
o 52008

LEARN Sawing Machine Repainng, Man, Women Lucrs:
tes Profits. Gressan Cormespondoence School, Bos 5104,
Spencer, lowa 51301

NEW Diacovery i Batiery Fecongdommng Ewghtaan
Mantha Guararies Means “Beg Profts Fasl~ Elactons, T415
Gable Deva, Litta Rock. AR TR0

VEMDING MACHINES, No salling FAouies earn amazng
profes. Big Catalogue FREE." Parwway Comorsiion, 1830
PMB Greanapnng Dove. Timomum, Maryland 21083

WODDWORKERS - IDEAL HOME BUBINESSE. Free bro-
chura! Ping Shop. West Peiersoro. NH 03468

BUMPER ETICKER PRINTING DEVICE. Thaap, Simplks,
Porable. Fres Detsds Buenper, POB 22791 [GE), Tampa, FL
33822

SELL COTTON SHOP TOWELS from yow homa. TRE-
MENDOUS REFEAT BUSINESS, Sampla and defails, 54050
Farih Digtituors, 5004 S Walet Crescent, Chesapathe.
Winginia 23321

MAEF MOMFY WOMWAORKDT - Fasy perlts makmng
urzsusl gifa, oy rovelies Free detaib Willama, L7
Tawe Gilen Cave, NY 11542

BECOME Foal Estale Inspacier - Lange Incoma Folenlisl
Be Boss. Home Operstion Minimises Imvestmant. Simpsdaad
Irgiractions.  Agsistanca, Froe Miomaton, Box  400PM
Arrcid, MO 83010,

HANDYMAN'S DREAM! DIE-MAKING SIMPLIFIED) New
manusl eaplaing aasies mechods. You can quickdy matter fhis
axtramedy profiable prodesson. Frae intormahan, Diretiacor
Cine Trimex Buikhng. MMonerms. MY, 120548

SELL unigue compuier Qe cord game REM Famiy fun.
Educatonsl BExmpie deck 53 98 Details §1.00. High prolits
Carfion P Rninbard, Hamifion, Ik 46742

SELL SENSATIONAL LOW-COST BURGLAR ALARM.
Lightnng  seiter. Exceponal margin, Samples for trial
Mortvwnst Elmctric-Fi-11, Box 1046, Mches. 500 57301

3% PROFIT Selling information by Mail Free Detids
Voungers Books, Dept. PMA1, Princeton, 1A 52768

AGENTS WANTED

AGENTE Wanbed! Your creen tbusiness. Sell “How To Make
Monay” Books. 100% prolil Serd §1.00 lof iRformation: ¥IF9
Erm 14505 South Man #3029-2, Houston, TX

Fm HOBE $72,000, Detady $2.00. FAIR PUBLIBHERS,
PO Box 1407H. Mewark, MJ 07101

MAKE Thousands safing Moneymaking bocks by mad, Full
Dotads £1.00 to; Opporundy Knocks: Box 10E7E, 1204
Avenus U, Brookiyn, Mew York 11229

BUSINESS OPPORTUNITIES

IMPORT-Export oppomundy, profshie work-wide, mad
order busingss rom home. withou! capied. We ship plan for no
max gmbfinglion Experience unnecessary. Freg Repon,
Malinger, Dapt. HZTOC, Woodlard Hills, Caldomia 31367

YOU CAN BECOME & DISC JOCKEY snd baks Uniimied
Profts. “Froe Peport.” PLO. Bow 2237, Daylon, Dhic 45401

MAKE MONEY With Small Investmant. Prolest Your Saw-
mgs. In-Depth Repor.  $6.00. Sahstaction Guaraniesd.
Financial Sacurty Enlerprises. 200 Howard Streel. Ashland,
VA 23005

FORTUME  _ 55555 By Mail 750% Profi, Free Detads
Corpnat. 323 Frandn #804:CHEAH, Chcago BOG08- 1003

BE AN INDEPENDENT CONTRACTOR in ore week Tool-
bod invesimen), Fros Dwelals, ORESSMECH, Box 4,
Yardiay, PA 1R0ET

HOW To Be Successtd m Your Bmall Busness Winttgn By
& Prasticing Conspior. Send 300 To OV
Publshers, Boa 300, Mareta, Sho 45750

MONEY TROUHLES? Sohe fhem samly Mo Gemmicka
Cuich resits. Moneyback Guarases. 5085 Free Delails
Dbl AME0T, 357 M. Ahce. Dofhan, AL 36300

MAKE Rubber Stamps Highty Proditable Busmess Frea
Details. Stamper. PO 22800 |GE), Tampa, FL 13622

MAKE MONEY NOW trom Microcomputie Boom| Box 218,
Washingeon, IL G157

PROFITABLE GOLD FOIL PRINTER. Parsonalite Dusi-
neas cards, pencils, matohes. Free Deleds. Goid, POB 24086
|IGE}. Tarmpa, FL 33623,

PRODUCE Beautdul Copper Or Brass Signs. Fast, nmx-
pansive, Profiatle. Detesds. Signel, 50 High, Sue LLT-C,
Bultew, MY 14203

3100.00+ DAILY] Recondioming used car Daltenes.
Batcrels oihers donl tell. Fred Information. Bafleny Quliel, Box
3300, Fickony, N.C. 38600

SELL Bioks by Mnd! Free Dealsrship. Mewibe, Bes
BEQ41 711, Los Angeles. CA. BOOT2.

E-Z Fichas i your own business! Milonaire revests how!
From netaids — Moneeco, Box 408065PNG. Chicago. llingis
BOAL]

PROFTTABLE HOME OPERATED BUSINESSES - Free
Dwla®s - Fiowers Enberprses. 5t1 Morth Mularmy, Dept,
PW1113. P. O Box 181, Bulier, Alabama 35304

5500, ‘Weexhy! Wholesaing!
Wnlesalers, Box Z, Siren, Wi, 54872

Par-trma Ariwest

MULTHLewal  Maidorder, Twa  Opporunfies.  Detais.
Crtdail-M, 10 Oak Lara. Susun, GA §450%

MULTLEVEL MAILORDER! MEW COMPANY pius
UNIGUE PRODUCTS equal, "RECORD freaking PROF-
ITS.” Wil prows! Free micrmation, "detamed cassene. ' S5CA,
GBS 12 TD Averae Novih, Finallas Pamk, FL. 33585

5700 Pev manth eamings possible prapanng inpome lax
retuira B RoMma o tax ofkce, We show you Pow Ouickly
learrad. Dwtaile frea No sslesman. Federsted Tax, 2085
Montmse, Chcago, 0618

KEROSENE HEATER REPAIR Miliors newd servica
Shon ocourse, disanut parts, nstrochons. Seng $398,
Earpsens Hester Hesdquardss, Box BE1P, Aloors, PA
H18E03

PIAND Tianing eamed queckly i Mome! Frew anfoomation
Empire: School, box 1014, Jupser. Fionda 33458

SOUAR Heatng iearned quickly sl hame! Free inlfoimaton
Emgire School, Box 10145, Jugiter, Flonda 33458

HOME SECURITY: TWO “CANT MISS~ NEW BUSINESS
OPPORTUNITIES, LITTLE INVESTMENT. SEND $1.00.
LOVECD, 108 E. MORAVIAN, PORT AICHEY, FLOMIDA
I2558

PREPARE Tan Asturms . Policoman Albert Wyers mads
2000 hit vary finel season. Train @l home, VA Appreed.
Matona) Tax Sctool, Monssy ZMC, MY, 10952,

P

“TAKE Catmiog Crders. Wi dop-ship 2500 best-seling
SpECIaTy DrOCUCts. Lowes! below whiiessls proed. I
i delivery. Speciacular home busness opgoriunity, Free
Bk, SWC, 9401 D Sota Awn., Dept, 20-35, Chatswodh CA
B3It

ASSEMBLE PRODUCTS AT HOME. Mamy opporundies
mﬂwmmmmlmm insgEt-

RECONDITION JUNK BATTERIES, $40,000 year, spare
bma’ Easy, Frone Information Owen, TT1PM, Baftle Geound,
Washangion S8EO4.

FIRE YOUR BOSSE| Easy, Proftable Businesses. Begin
Immadiately. Frea infprmaton, ASD, 830 wan-M14, Box
25548, Sacramamt, CA 35565

"PROFESSIONAL" GLANT SCREEN PROJECTION TV

. "Dyt be fodled by chasp imiltiona™ | “Buld o sel
Iz st wiflth lgnses B SCreens wlihzed by Sony. Zenith, Fio-
neod, and Magnaven®™ | Simple construgtion!, . Unlimitea
profes! | Busicaled desors inlormaton and compiats Barts
catalog 200 . . Money Bacs Guarsntes' . POLEYISKOMN.
1878 Cypress 5t Throop, Pennaybvane 168512

5730 Nexl Weekend? Incredibie! Free Informalion Lavw.
AX04 M Institute. Dept 1-11, Codorado Soringe, CO BODOT

START WORKING FOR YOURSELF. Se Books by Mail.
Full or Part Tome. Mo sepanience Neeaded Detads 51, DLV
Erammprissy M11, P.0. Box 2177, Oroville, TA 95085

EARM 52,000 monih ofhernng ar. S1amng past bme, Pres-
hgious opportunity. PRA, Box B40SEP. Los Angelss. CA
B007T3

CLIP Mewspager articies, 52,00 o 53500 assch, Free
réporl. Publicabons, 2229 E. Burrgide, Dept 118, Gresham,
Oregan 97030

{Continued on naxt pags)



BUSINESE OPPORTUNITIES
nassd froem f

BURD LOG SPLITTERE. Send $10.00 kv biuepnnts of
hies designg and pnce ligks. MYDRO-AIR of Cokxade, P.O.
Bon T175, Denver, GO 80207

MAKE Your Do OF Raches A Realty. Miliongire Tells
How. Write: Elektra. Depl. PM11. T3 Unon Avenue.
Lyndhurse, W 07071

YOU Can Mese Money Wholesaling, Free Details
Brokeenge. 1080 Crcla. Bums, Tenn, 37029

HEW REYOLUTIONARY HIGH INCOME BUSINESS w
Hormg. FISHING INDUSTRY nends iraps. Send $5.00 For
Infarmabon. BHD, P.O. Bon 317, Pineland, Fla. 33946

BE IMDEPENDENT Have your own BMONEY BAKING b
resa Frea detans. L ©. W, Company, P. O Box BI7.
Dnchirson, M. D, 58601

HANDYT Earn §30 how. Delis 51 00 [Redundabbe). W
Gooown Builng Ememprizes, 170 Man, Alon WY 13750

MONEY To Start Your Busmess 25 Page Rapon 5500,
Faraday, 4038 Easl Venlura, #107. Fresng, A S3703

COMPLETE GUIDE To Slating a Business; By Exper-
encgd Conaultirey Corporation, Covers sy Busimess; Parson-
ol Aftnbutes. Financirg. Struciure. Sie and Nama Selechan.
Maropbng, €, Owae 70 Pagm: SE95 plus $1.00 Postage
snd Handing. Mow York Deliveres add Gales Tou Busness
Consultants, Lio, £15 Rockeway Avenws, Vabey Siream,
MN.Y_ 11581

$L00 From Sguare Fool Plywood (Huge Cemand)
Ravealing Progd 25¢ {Refundabile). Wootwn, Brdgewatar.
Mans. 02324

PROFTTABLE BUSINESS. Work Home. Bookiel Talls How
Frow Dwlids. Vail Assocates. PO Box 7 East Elmburst, MY,
11368

B0 Weskly. Home mailing program. Gostwarkd, Bosx
28733-A, Tamerac Flonda 33320

NEW Car wifhonit cost! Whits: AMCD 0 1601 Man,
Plainfeid, IN 48188

"THE DREAMER"- The Hothest Monthly Gel Pach Cuick
Hawswiter Available Anywhere. Latest |ssue ondy §2.00
Draamoc. Dopt. W11, Box $06E1, Nashville. TH AT205

I MADE 240,000 Yesr Dy Malorder! Heped oihers maksE
money! Detaes 25¢. Torrey, Box 3167, Ypadant. Machigan
45197,

SELL Bogks By Madl. Dealershep-252.  Mi Bax

SELL SIMPLE INFORMATION fom home. T've sarned
£44, 556497, Helpmg ofhers, Free inloemabon, Box 10073,
Apmmandria, Yirgaia 2E0

£300.00 & Day o More. Tury Sand inio Money. Be Inds-
peniden - Fi Secwe. For Deeds Send 3500 1o
Caomaneal, PO Bow 266, Pascagoula, Mississipor 39567

REFAIR BOOKS & BIBLES | earn 528,000 yeaty. Froe
indoenation. Peslar, Box E32-Fid. Bonham, Texas 75418

LARGE Incoma Opporunity! Easy Home Business. Inigr-
maton Free! TAC Publcations PO Box 3632, Brislol, TH,
3ra0

H4R2-PM, Shawana, Wa. 54168

GET RICH using OTHER PEOPLE™S MONEY! Unique —
amaring business!' Detars FREE!N Finance ConsuSants.
5B-11, Billings. WY 12510

CLIP newspaper nems — 52 - §25 EACH!! FREE Rapon!
Chppanga-KE-11. Billings. NY 12510

MAKE MONEY BY THE MNUTE around ihe clock far
doing 8 hours A wees papensork from home Grows 1o Me-
time incoma Tolaly nes Llramogorm project eilike amything
belore. Sl ground Fooe . Np sspermnes or educalion requint-
mects. 10500 people alrsady doing. Dresen af major LS
comoiaton. For details dal (216 452-2171, 24 hre.. 7 days.
Ass for get HOAS

GET RICH! Secret Law smashes detis--brings cash and
oredit!! Detaily FREE! WeahlhKit-WHE-11, Biligs, NY 12810

SELL "o 1o DoOkS by Ml far oy, Fris detads. DREZ
Bax 774, AD<1, Beda Vernon, P4 15012

LEARM The secrets of repamng junk baftares “Fabulous
Profs.” FIRST ESTABLISHED COURSE, Apex Engneanng,
5454 Bolsa, Mascadacn, Calf 53422

SEVEN PROFITABLE BUSHESSES You Can Start snd
Cporate a1 Home. FREE Dwteis wote: Chandar Pubishing.
A1, Bax 768, Beclin. Marylard 21811

MOMEY SECRETE! Help Pacple and busnessas gal mon-
vy, Easy home business. Fantastic Profis. $o Expanence —
Crm Hours. Contingous Assssiance. Free Detsks: DFC. Degpt.
10-G-11, 1145 Resmrwoir Avenus, Cramsion, Rhode stand,
Q2620

CONCRETE Biock Machines: Calzlog £1.00. Route One,
Box 3740, Papid City, South Dakota STT01-3740

ARAB BUEINESEMEN Have Money 10 Buy & Imvest. Top
Finderd Fees Paid. Inl. ModieEast Assoc, 11EIPMT, 821
Flanrman, Huntnglon Beach. CA B2666

REPAIR WYDRAULIC JACKS — ODETAILS FREE.
WRITE: HYDRALLIC PARTS SUPPLY, BOX 4157,
BRCOWNSVYILLE, TEXAS TES20.

MAKE 210 3 mias your cost § Spectacutar Home Busingss
Oppériundios. Maen'Womaen - PartFyll 52.00 (Retundatie),
KEM Products, Box 4747, Ao, OF 44710

1998% Profn M Seilng madcrdes nformatan |1 ESP-148,
ITT Ammngr, Plisburgh, PA 15210

525,000, E20.000, 5100,000 fearly Second Income Possi-
e!? Ciiver Products Away Frie By Mail. Prolits Within 30 Daya.
Free Delails. Parnys-A7, Pota, ND 58772,

FREE. 3.185 Lnimown. Unpiralied, Linbelievabie, Second
Inflaton-Prood Entarpeises. Trug Case Hsdonas. Live Life Lo-
swaly, Unsual Free Fréedom Facts Wote Unfidard of
Side-Busnesses, 656 Park Avenus. Depl 07-8-11, Cransion,
Rrogs Ishand 02910

MAKE MILLIONS MAMUFACTURING Battanes. Supples
Aviilable, Everiast. Box 365, Bogota, MJ OTG03

#1.000 Weekdy Home Business Diecsory, Box 2015-PM,
Maw Yiork, Naw York 10183

GET OUT OF DEBT! BECOME RICH! Secret Law wipes

BULTILEVEL maikeder Spectacular homs busness. Big
Profils, Frea Deiads. Brokers, Box 124P1 1, Mddiatemn, CT
D457

MAKE Money on the Comguer Rewolubion - Delails Free.
Docutach-PRL 98 Wilson Streed. San Josa. CA 5128

A debld Brings CREINT—CASH! FREE Defais 730 Posstie Mexl Weekend, fo. 527 5 Wamer
DEBTIIT —Box 166-A-T, Grove City, PA 168127 Pasaceny, Texas 77506
#99 Proven Second Income, Spare Time Businesses. Froe LEE Monaymaking Oppodtonites’ - Fres indormation -

Details. Prawia, 323 Franklin  @B04G1S4M, Choapgo,
GG TR

GUARANTEED Lifstrre Incoms Sefng Books By Mal
Dwectory OF Whobesale Book Sowrces 5300 Mobles. 1062
Vith 5t #4, Oakdand, CA 4607

PROFITABLE HOME BUSINESSES, Bocoma Irdepon-
dentty Suctessiul FREE Detals. Kambie Publcatons, Dept
118302, Box 662, Mapensdis, llinols BO540.

STEREQ LOUDSPEAKERS Thres Flans. $8.85. Inlprma-
mon, §2.00 refundatrie. RAESULTS OF THIS AD, £3.00. Morte
Kay, 425 5. Newion 412, El Doredo, AR 71730

F40,000 YEARLY PROFIT potential in books by mad buss-
nees! FREE 5705 book MISCLOSESN Sand §£3.00 postage
hardiing MIC. 144 [rishtull-51 1, Bigei, MS 39530

BORFOW 530,000 witout mbarest! All shgitie, Ropsy ary-
timi. Fron deiails! Inlohouse- GDAPMEB., Sutler, S
Frantiscn, CA 4102

MAKE FORTUME win classifeds. Comphle gusds. $8.00
IHE, Box BEBE. Tyler, TX 75711,

"HAKE MONEY iN INSULATION" using Scrap néswspapir
$4.95 RSN Corp.. 6720 W. Trad, Edina, MM, 55435

Dynamics, Box 13060, Sow, OH 44224

FREE Detals! Saven Proftable Home Businesses. J Gifls.
Box 10600-PMY 1S, Los Angels Catforres 0019

LEARN HOW TO MAKE 5751.00 MEXT WEEKEND, Send
51000 To: W.G., Box 1126 Frear, Tax. TE3ST Your Book Wil
Ba On Tha Mail The Sama Day We Rocoive Your Grder

RAISE Fighing Earhworms. Eagy Homa Prolts  Startng
Prograsms. 1000-58 85, S000-512 50 Eacting Ihairated 128
page Manusl 3450 Acton Bat Gardens. Depl PM-11. 220
Southwast 131, Beaveron, Cregon §7005

MEW Lumury Car Withiut cost! Wiite: Amca §, 1801 Maan,
Plaankaki, IN 45168

SELL NEWSPAPER CLIPPINGS lor £2.00 io §25.00 sach
send for free report to; Clp-Il. F.O. Bow 168-A-8, Grove City.
Pa 16127

2,000 + MONTHLY Distrinding Amazing Now Prodicis
FREE Dwiaits. Whife's Associates, 515 M. Grasrwood Dive,
Albany. GA 31707

AUBBER Molos for coment or piasier 1o make anmals o
figurme gend B5.00 lor catalog Floriga Moid, Box 34088,
Jdackscxmelie, Fla 32208

END Monay Worrgs!! $1,000.00 Weesly Possibie! § Hours
Wisekly, Free Dotpily. Wabes, 323 Franklin #804W1TT010,
Chicago BOB0S- 7006

14K Gald, Stecing Siver Jevwsiry. Make 300°%, Profl Cala.
ing 51,00 {Rebundabie) Courieco, 1634 Bogad, Bronn, NY
10482

PROFITABLE Mail Crder Business. Delails SASE, IDEAS,
Box 434, Hardwiek OA 31034

MAKE DG MONEY REPAIRING WINDSHIELDS and
Plate Glass' Eam up to §50.000 yearty Send lor Yaluable
Froe Repoc. Gias-Weid Sysioms, P.0O. Box STS50, Bond, OR
BTYO8. 503-388-1158

B Home Profits Mow Yours, Spare Time in Booming Book
Basiriess by Mail. Reveafing Mavw Fagor Shows Hovw, Oney 52
From: 5 F Dewabibuting. 2242 Lombard. Box 104 B-1. San
Francmoo, CA 94123

YO can becoms FICH, HAPFY, HEALTHY. Free detads
Woritangions. 4310 Lomas NE, PM11. Albuquenue. M. W
- ha Rl

FAD000 OM ' ACHE! Mew HySioponics Inespensns,
Feasan!, Pracical Free information. Robins, Bow 1657,
Begribam, TX, 77833

RECYCLE METALS. MO, NOT BEER CANS! Ensy 5450
weaily. Frga indormation Recyclar. Box 16857, Branham, TX
Ty

G0 FOR T Achieve The Wealh ¥ ou Deserve! Linigus Mul-
-Level Opponundty: Food. Hew! Free Prool. SUCCESS, Box
1T4AAP. Clawsland, DM 44120

CRAFTSPEOPLE-MAKE MOMEY!! Emsy Way!" Rush
Sagmped Envelope for Detass-Afand, Boy 273, Cantersach,
MY 11730

EXCELLENT Eamings B& Faal Esiale Pager Dodler
Dwdnsis Free, TPR associstes. P.O. Box 1316, Morol, ¥4
23501

BAVEN 50% O More On Your Long Distance Tetephons

“HOW o Stan Your Own Mad-Crdar Business, * Successha
Mathods Revealed. "FREE™ Dians. LANTE, Roxte 5, Box
1SE-FATY Wan Wert, Obio 45851

$00+ MLM PROGRAMS! What's best? 3 jus! Solected
Lesdng MLM Anglyst in Novth Amerca SSMP, B Oes,
Brewnsbueg, Indhana 46112

AUCTIONEERING carear can ba yours. FREE DETAILS
o Complete Mome Siudy Course, Write: AUCTIOMEER
TRAINING, PO Box 34, Detta, Colorado B1416

NEW Mercodes-Borz, 511173 Monthly, o BMW.
B74.35 . . Guaramsed wrie: FoxCo, Boa 285511,
Sprnglela, VA 2352

REETAURANT Markotng, stan your own Busiress, Coeme
peete siarer kit 55000, Sheldon Marketng, PO, Box 84, Easl
Aurpra, M Y 18052

ALTERNATOR Slarter Retuiking Mace Casy Start Wah-
out Caprial ADM. Box 33, Butlalo, N.Y, 14207

START Your Own Mulii-level Food Business! Wris:
Dwsiritastors, 1237 Chamoedain, Mamphia. TN 38118

FINANCIAL Frgedom? Easy butandds Saar pan-time
Natemwide Irainng. Ful supdor CIS, Box G480F, Leguna
Wsgued. CA B2ETT

EARN Extra Income., Dealers Meoded For Mew Proguct
Send 8100 For nformation And Sample. LLS. L 1, Lena 1L
61048

HUGE Profias in Specdity Mercnandising, Cotmiog of fver
2500 nems. Send £2 00 Rehindable on first order. Rk Allen
Compamy, PO Boxw 531, Degt. PYS. Hollend, M 45423

MAKE 5100 A DAY Seling Greetng Cards 40 Stores. No
Esperance. Mo investment, Mo Deliveres. Mo Collschons,
Fros informadion and Sarmple Cands. Modene, Depl, 1014,
3B55 M. Lincoin, Chicega, I 80613

BEAUTIFUL BATHTUBR RE-GLATING dealsrships vl
ably cosst--ooasl. Menmum lrvestmenl. B4 90000, Eaxcel-
. Oppodunty. Call Tol-fres  1-BO0-235-6557. Unagus
Coatngs Corp., 26620 Grand River, Redfond, W1 48240

OUT OF WORKT NEED MONEYT 51.00 boowiel shows
ol B B0 BRAFE yiolr Deaen Busirvess. 1hicugh classdeed Bdver-
Bsing. Populiar Mechamcs. Dept. KC. 224 W. 5T1h 5L, New
Yo, NY 10018

MONEYMANKING OPPORTUNITIES

YOU CAM GET RICH!I Escfting Miormation Fres!
Treghouse Publcatons, PO Box S46E. Morh Hodywood,
California 81603

101 Mongymaking Oppordundties Send §500 Too LK
Puthcations, Box 4073, South Bend, IN 46824

520000 WEEMLY RAecycing Dscarded Twea (Stamp
Appreciated]), LaWaileys, Fountain, FL, X2458

EPARE time hariune n Ving! Regair. Huge demand creates
axcaphonal prohs, Wa supply evenythng. Detals free. VP,
2062 Montroga, Chicago, B0E18

FANTASTIC e&mings maiing from homa! Offer Aush
Stampad Addressed Envelope. impenal, P8 X174, Fort
Lawderdsie, FL 33318

700,000 BARGAING, Mail Owder, Home Businesses.
knparts, Fres Detaits: smencan Monsymakers. Boyx B355PM,
Tampa. FL 33574

{Continued on rext page)
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MONEYMAKING OPPORTUNITIES
{Contimd from

BUMPER STICKER PRINTING DEYICE. Cheap, Simpie,
Pntabie. Froe delails. Bunpar, POR 22791 (GH], Tampa FL
33622 -

MOMEY from discanded tres! Ditads, Brownie, Boc 53,
Fishirs, indiana 48058

MEGABUCKE! Easy-io-loliow "Blueprim o affusnce ™ that
oo make you weathy! FREE detada. Jadam, PM11, 4127
Bay St Fremant, (A 94538

MANE PYC PIPE FURNITURE. 530,000 year, spam timel
Easy. Free Inlonmation. Owen, TTIPF, Bame Ground,
Vashingion BRS04

EXTRA CASH— ¥ou can sarn il Your FREE submorgion
1 Opprortunity Magazing shesws pou how with scccess shories
ol loday's endraprenaws. Wibe: Oppariunidty, Depl. T84_ 6 M.
Michigan, Chacago, 60602,

SECRETS of the Riches! Peopie. Free Dedsds Wayne
‘Wesliaks, Kans, Alasha D740

BECOME a millionds uting ot monty—F ree! Jadea, Boa
383, San Pedro, CA 80T

UMLIMITED MONEYMAKING, NEW AGE FODDS, Dwiails
£2.00. Robinson's. 745 Blue Has Ase. Blioomield, Conn
0

HOW 10 Sian Wod's Eapies! Buminess' Exciing. Free
Inlormation — Fesearch Contar. Box ZIS4TPME. Phopra,
Anizona BSDES

WE BUY NEWSPAPER CLIPPINGS. RAogusiralion—
SASE. $1.00. REMNMCE, BAES Aslanta, #3074 Hyrtingion
Baach, CA B2648

MRECTORY of Amancan Impoters. Lists HMundeds of
Importers. Thousards of Products Wholesale, |matuabie for
Floa Moy, furdraising, slo. MAKE rmoney, SAVE Moy,
Ownly 5150 Guaranised. Martin Gifts, Information Diasmon,
121 Hader Road, Fidiey Park, PA 19076

GET RICH! Secrel lww srastes debts — brngs Cash,
Creditl FREE repan®!  Weahhi-wam-11, Bilkags, NY
12590

EARAN 5500 - 32000 Per Weelk Fres Inloomation
W. Huay-0. 12 Fox Chase Fun, Balla Mesd W 08502

HOW TO MAKE MONEY IN TOUGH TIMES! Guaranised®
Froa Dntads: Stach, Box G5, Eign. Texas 7BEZY

EAEY Morey. How 1o start awd operate prolitable home-
pased busingsses. Free Datails, CP Enterprises, Sute 255P,
1147 Easl Broadway, Gendale, CA 81206

EASY MONEY!! Excing Home Business. Ful Fan Tine,
Free Delais. Cualty Booke. 1524 Efott, 11k, Park Fidge, IL
08

STOCK MARKET ; Bug Prodits lor Baginners or Expenenced
Imvesiors. Proven Method 53,95 Malsmih, 10 Soush
Marshal Slru-_ut. Albany, Naw Yok 12308

FAST Bigy Profits. Sell how 10 nake Money Books by Mail.
Unsusus] oppartunity. Send £1.00. Stonehill, Ross Company,
FO Bow 1314, Rosstearg. Oregon 87470

MAILORDER OPPORTUNITIES

e i
MAILING LISTE: Respionses. B8.00 por 100, Pleswlle Ag
Agency, PO, Bod 21427, Phedrile. MO 21208

RABBITS-CHINCHILLAS-FUR BEARING
AMIMALS

AMATING Profits' 510,000 Yearty Aagng Fabtns for Wool
and Bresding. Dedals— 53 00, Amencan Angbra, Mats 12,
Montana 59538,

RAISE AABBITS SUCCESSAULLY 68 Page Bogin Talls
How. 51.00. Amwwican Rabbil Assn, H1, PO Box 426
Biaomangian, (lnoi 61701

GUARANTEED Income. 51080 [refurdabie) for leratee
Crenchillas. Box B354, Mesa. Antona 85204,

GOVERNMENT SURPLUS

WAMT A 344 JEEPT LAND FOR 5T AN ACRE? Chaap
houses? Boats? Call ko Dwreciory, Guade and Newsiefer
{976 T&E1111, En. JowpsPi

15 IT Tree You Can Buy Jewps For $44 I Tha U5,
Govemmani® Get Tha Facts Today! Cad (312) 742-1142 ExL
na

GOVERNMENT SURPLUS! 850000 mems [nchuding
Jeaps) . . low 35 e on dokar® Most complete Direciony avail-
abiy, 52 00, DISPOSAL, Bou 15107 A, WASHINGTON, DC
20038,

"GOVERMMENT SURPLUS' JEEPS £30.00! 5.000.000
fiems! Complete imformatcn Y0ur Arma. LARGEST OFF
CIAL DARECTORY. 5200 [GUARANTEED] SURPLUS,
ASE4Y, 4820 ‘Wabontn Morttwesl WASHINGTDN, D.C.
20018

THE TRUTH Abowt Governmen Surpius. Become 4 Bidder.
Thousdids of Bargaina Comphte  inkrnabon  B5.00,
Tradewends, Box 3187, Soulh Padne isand, Tecas TE5G7

LOANS BY MAIL

SLOANES OMN SIGNATURE TO - S 1000001 Arry fru e,
wrile: Eine. Boax 206F. Easl Aockaway, Mew York 115168

BORROW 525,000 "owemighl. " Any Purposa. Meap indefi-
nitaly! Free Papor! Success Aesearch, Box 197HRAY,
Indismapolis, indiana 45219,

MOMEY Froblems? Free Book describes Loans, Cash
Gowgrmmaend Grarts, (thar banelils, available 10 indriduals.
‘Write: Associates, Box $8-24. Brogkhym, New Yorg 11235

$500-51000 Month Plan rasng rabbas for us. Free details
‘White 5 Aabbitry, Bon 1388FW, Hudeon, Ohio 44238

EARTHWORMS, LIVE BAIT
e e T B T e e ™ A el
FREE Lagrgiure. Aaise Fishworms, Crickals. Radworms —

1000-38.55 5000-342 50. Book on How and Whers in Sed
wilh Cedee. Carler Frihworms, Plains, GA 31780

WLAKE MORE MOMNEY] Leam all the Faces, lips end prowen
wilo. Lused by the pra's! Sand for yous FREE Infp. Py Todey,
EPCURE, PO Box 1985 Evanston, IL 60204

“FLEA MARKET MONEYMAKERS"| Jon other succass-
ful dealers who enjoy making S500. ~ worong o Says wnsnk-
ty. Proeeant 10 stop tactidled repont vitually guarantees prolit-
B reaulia. Wail 35.00 ioday! AFD Entermomes-Pi 1. 2320
Southwood. Dallas. Texss T5224.

EXCITING §10- $25 HOURLY income. Unusual opportuniTy
maaking. Essembang products a1 home, Mesitl, Drawer 42809,
Richardaon, TX 75080

WOODWORKERS - Make $100 - &240.00 Per Saiuday
Easy Project. No SandingFinshmg. Detads, Plang, nstruc:
hong - $5.00 Woodtimet, Box 334, Leaville, Pa 19353

$91,000 cash, irvesling only 5107 Ts possible. Free detalls
wphain how. Documanary Aesearch, Dept-PTE, Bow 26548,
Milmaukes, W A332E.

UMRQUE "pw Lifirs Modern Ciract Mad Muih-Lovet Markgt:
ingy. Fros Details. New Horizons Enedprises, Degt. 1383, 503
Yala Drwe, Elizabethiown, KY 42701

MAKE 525 00 an Hour® Mo expanience Aedes - spans lmae
1 home becoming Suppher o major industry Brough elecino-
platng smpd parts and MeMBiTng non-redadics. W furmesh all
mguipmgnt and know-how. W lor froe partoubars. Sinte
1532, Waimiet Elciric Company, Depl. MC-2-ML 1512 Jars,
Chicago, IL 60626

ABSOLUTE GROUND FLOOR OPPOFTUMNITY! Best
Food Muli-Level Company Ever. JUST BEGAN July 9. B3
DOM'T MISE IT. THBG, PO, Bax 441, Simsbury, CT. 06070,
203-658-0707

OF INTEREST T ALL

DIFFERENT - Original Workshop Projects for Fun and
Profit. 3200 To: M. Joned, B 1, J614 East Church Ad,
Easey. S50 20640

HOW TO Chooee the Beat Crngimas Tree on the Lot Tree
prewen's lips - 5200 Evergreen. Bos 330EP, Kalamazoo. M1
£0007T

L] BUILD ¥ et

FUN OR PROFIT. MANUAL, MONEY BACK GUARANTEE
§$1295 To Cegmen, 300 Crst §E, Abuguerque, New
Memico 87106

APACHE WEDDING CEREMONY, trarilsied nio engksh,
prafntied on puarchamaed, Dot whon [t e dist or walk
Blg = U1, greal lor gMs. $4.00. Bettye's. PO Bax 2588
Flagsian. AZ. 86003

HISTORICAL CASSETTE Recordng of Med Asnairong s
frsd walk o0 maoon, Send $6.9% 10 JEL P.O. Bow b1, Dayton,
Ohio 45453

FREE Promoticnal Alourns, Concen Tickets, 53 , ol

BORROW §500.00 - 5500,000 Cash, mmediale Process-
ing, Conlidental. Send Siamped Ewelope FBAT, Box
S3MF. Grand Praira. Towas 75050

BORROW F100-3100,000! irnsland Reply! Ma Co-sighes!
Fush  Stamged  Envelopal  Findhcial, Bax  S4ET(P)
Richantson, TH 75080

CASH Loars— Bartow try Mal S500000 1 525 000! Fres
dedaits, Apphcanon! LTO-FM. Box B37. FIL Lawdendale, FL
0

CASH Loars-Borow By Mail. 3250 To £25000. Free
Datals. Apphcalion.  Morgymasiers, D-106. Bos 3169,
Pirghirst, NG 28074

BORROW FROM MOME| Ary gmount. any worlrrwhsa pur-
poma, withen 30 days. Competitive Rates. Ao, you cam sam
substantial income &3 & Money Agent ko Exparience —Cwn
Hours, Matkons! Company 10 assssl every way possibie. No
Gummicks! Free Datails; DFC, Depl, 10-C-11, 1145 Aeserygr
Awgrwe, Cransion, Rhode siand 0920

BORROW $30.000 wihout inteqest! AR aigiie. Repay any-

wme. Free delsds! nbohouse-506PM, 533 Sufier, San
Francisco, CA #4102

GET an 84" loan. Wrte: Johnson s Finencial Services,
5 E Em, PM11 Agona, Iowa 50511

QUICK Mad Loans® Specsal Funds Ayvailagiel Wite: kO,
Dapt PR POB 121, Republic. 0. 5733

Wnformaton. Barry Pubkcanons, €77 B2nd Sireal, Bn:-uicr.rn.
MY 11308

VACUUM Cieangry Dmcourl Prices” “MWew Fainbow
F3d3.95, Kirtry, Filber Cusan, Compact, Detads. ABC Vacuum
‘Warshoose. FO21 Burpet - PM. Austn. Texas 78757

DISMEY artisi shows you how %0 draw. Firsl aasy Bsson
FREE! Gat started wodiny! Broce Molntyre-PMZ1, 347
Cremersweorth, Corona, GA 81720 [T14) BE3-T452

WiN TOR JOBS - interview Sacreis Revesiod - Free Detais

Magister, Box 13646, Talahasesa. Florda 32017

MOMEY! How mnd whens 1o borrow 0. $35.00. Biue Chip
Putlicatiors, P, Q. Bax 3434, Wichita, Kansas S7201.3424,

MEW Lusury Car Withoul Cost Write: AMCO9E. 1801 Main
Plamiedd, IN 46168

ACHIEYE Frnarcial incependence In The B! Exciling
Aiak Frea Ofer Shows How. AWS, 8951 Albatross Divwe.
Hurtington Beach, CA, G248

HOW TD HMAKE MOMEY THROUGH CLASEIFIED AD-
VERTISING. Booklsd Shows ol Do 10 Star wour awn Busl-
ness with Classiied Advertsing. DMLY §1.00 FOR BOOK-.
LET — ({5200 coupan ratunidatle with lirst crder). POPULAR
MECHANKCS, CLASSIFIED, DEPT. PMCY. 224 WEST 5TTH
5T., NEW YORK, MY 10018

NAME YOUR OWHN IMCOME. Mo speceal shills, Guaman.
el 107 ways 10 probt. Grow bag fast! Mew Dook hevealy
sacrety, (nlls how Frea delade. Write now. Jensr, Box 31146
P11, Homodulu, Hi SEE20.

REWEW MAILBOXES Everyone Has Them Most A In
Zad Shaps. Asceiva Eamings First Day, Complete How To
Package Semi 18t Class Day Order Recesced. Send $8.85 To:
Fan Maynard, 390 Cohsmbia 51, Arcadka, FILA, 33821

IMDEPENDENCE Ard ‘Wealh'! Easy Money Producng
Home Businessas. Free Deleils Prosparty, P.O
LATTIPN, Aushn, TX TETAS

FREE CATALOG! Prvacy. Credd, Cworcs, Employment,
Tax Probiams? Our bocks have tha solulions. Wi fo: Edan
FProsa, 11623 Slater, Bon B413PG, Founlain Yalley, CA
927048,

MEED Craad?? Gal Masieucaud At Dibars. Guaraabess -
Simpia - - Plus Oither Credd Secrets. 'Wiile Today.
Canion, 323 Frardn #0804 C2T5B, Chcago, S0606- 180

WA aircrafl pciwes with dale. sny courdry. $3.00 sach
Veoges Vansties, Box 1303, Sata Mara, Califormea G458

GUARANTEED Loans By Mail Mo Gimmicks. IGMPMN,
Box B84, Lomaa, CA 90717

WINNING  Intermaton, 5100 MEN'S  RIGHTS
ABSOCIATION, 1888, Fowest Lake, MM 55025-0183

PERSOMAL

LETTER FROM SANTA TO YOUR LOYED OMES. For
each reguest anciose §100—Chegue of Monay Order To:
Orar House ing, PO Box 8527, Leamingion, Ol MNEM
it

BORAOW By Mad' Froe Dotads’ MEBG-PM1 183, Bax 2258,
Sangushy, O 44870,

COLLEGE DEGREES BY MAIL. Renowred Lirssrsifes
ofer lully-accrediied  Bachelors, Masters. Ph.D.s.. Free
evealng  cetads. Counesling, Box  397-MP11, Tusen,
Cantormip B2650

SEE HawaH on Shoesinng. Crowng Associates, POB B35,
s, . 8RS

IF YOUFRE Serious Aboul Making Monay - An Eapen
Shows You How T4 Successhlly [esoominpe Among bha
Classifecy. Mourrtain Distributoss, 211 1-M 30th Street, Sude
10E3F. Bowkser, Cotorada BOSN

SAVE| Prepare lor unatable sconoeny, wedined 9500
Gusde, At 1. Box 1420, Oxford, P 32884

WHEELCHAMIR Arms of Haowood Mase W Lamt
Woodehuck PO, Boa 23, Amesbury, WA 01913

MIGH Morigage T Leam aasy mehod 10 pay in L the lime
Send §1.00 10 J. Heman, 5624 Coloradc Avenus, Brick, Mew
Jprimy OBET23

WOMEN'S INTERESTS

BIBLE Ouestons answorpd  Slampnd enveiops, Bylon,
1TET Benther, Doirtsd, Mickgan 48218

MANE Frignis wordwide through imarmatonal correspan-
aenca. Detalls ee! Hermes-vVesag, Box 110660 FM. Barn
1. W Gesmany

UNIYERSITY DEGREES BY SPECIAL EVALUATION of
EXISTIMG Job . Etducaton, Sohievaman Fast,
Inexpengive. Call 1&14—!&3-1?91] Cr Wrile: Bax 13151-T11,
Columibus, OH 43213

PERSOMALIZED Piaying Cards, Double Decks, wth your
Nami of 7 Imgeirted $10.00 tor Oeder Blank Wrie: Lineveraal
Saleg Co. 100 E First 5t Doyion, OH 45403

ASIAM, European inendshg! Free Osdsds: |rer-Paciie,
Bom 304PM. Birmungham, Michegan 48012

B
CAMERA BUFFT Emoy your noby and make mondy
Dwimils, $2.50 Marion Bruca, 35 Sunsel Dris, Brig CT
D&EN10
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"PINCUSHIONS™ UNIGUE GIFT ideas. lilngs, pattarns
$3.9%ppd. Box H-H?_S_ Lakwaeood, CO. 80226

EAT CHOICE STEAKE at hambunger prices. 52.00 o
‘Bulthers Secrets showd how! Box 12M. Alhars, GA
2060

AN INDIVIDUAL RETIREMENT ACCOUNT I8 FOR
EVERTOMNE. 5 Mawsletiers Explavang IRA. Benafis of 1RA,
Invesiment Vehicles, Tax Advaniages, Growih Compartsons,
Angwara b Ouesbons. Mail $4.75 To: 1RA. P.O. Box B2
Fragediesd Park. b OFE60



REMAILING SERVICE

FORMULAS, PLANS, ETC.

STARAT Your Own Femes Business, Kassowl, 11633 Las
Luces, Sama Ana, CA B2705

DEPENDABLE, Confioential Remailing. Postal Shoppe,
360 East 800 Souwih, Sah Lake Ciy, Ltak B4111

REMAILNG 20c. Forwarsing §18.00 yeany.  Economail
Box 541, Ephrata. Washington 84823

UNLISTED ADDRESS. Discresl and conhdenhal. Femail
£1.00 Single. Mad Forsarding Service. BOS0 5 Main
Houston. Texas Fri25

DEFENDABLE Ramails

. Saves Monay
Ceniral, Box 504, Morih East. MD. 21501

COMFIDENTIAL Mail RecahvngForwarding. Maill Orop.
Box 18039PM, Orlanda FL 328480

LOE AMGELES Remailivg Servica-Single Peces §1,
Monthly Sarace £10. Recaiving Forwarding Senace. Guaran-
o Dady Sandoe’ Gerald's. Gesald J. Casteberry, P.O Box
167, 6320 Wilcor Ave., Det, Cabl OR01

NEW YORK EXPRESS A Condideniial Address. 118-15
147 51 Mew York, NY . $1436

CAMADA, Corfopntitt Forapding. Ramads 500 Box
11820, Calgary, Mbers, T2P 2K

MISCELLANEOUS

150 MONEYMAKING FOAMULAR. Free
Frontier-A, Boa 44170, Tussod. Adrons BSTIN

MONEVMAKING CHEMICAL FORMULAS — ThOU-
SANDE! CATALOG 3100 (REFUNDABLE): GWAJ, Box
185, Brocaleld, Wisconsin B005-0133

Irfonmakon.

ANY FORMULA §10.00. Catsdog 51 D0, J. Belfon, Box 568,
Chicago. G0E00

GENEALOGY

HOW FIND YOUR FAMILY HISTORY as recorded n the
MatOnal Archives. Ressarch alfome Auring your lessurs line.
Sand todey lor 40 page calaicg. Only 53.00. Archeee Féma.
Dept. 009, PO Box 415, Mo, NH 03048

SPECLAL SERVICES

INFORMATION ©On amy'tung  Ferguson  Research
Specalisls. 60-15 Woodsida, Wooddside Mew Yo 11377

DO YOU FORGET BIATHDAYST Led uh remembar iod you!
Dmtails 25 - Aemmoers Cluo. Summer Sireet. Yarmauth
Pon, Mass., 02675

HUSBAND PLEAEERS: Dogs Your Husband Lice to Eat?
DOAPT Assotipled hat compied a collecton horm Mother's
laworke recyped. Just in s for e holideys (Pies, Caoms,
Contons). For bookhed ed 25 cld-laatedned racipes. Daking lpa,
sang B4.95, name, address 1o° Mary Louise, DAP Associates.
Box 611, Stalesbom, GA 30458

COMPLETE HOLIDAY PARTY GUIDE! Easy, Impressive
Goaurmat Recpes! $3.00 ideas, Box 681, Ponceton Junction
N CBAED

DELICIOUS HOME ETYLE MEXICAN RECIPES. Eawy,
Econteracal £3 50. Box 3073, Coweng, Calif B1722

CANADIAM Sansaticn - Bufier Tarts Fecpes Rugh £1.00
Tarts 37 Parbameant 51, Toronin. OnL MSAZYZ

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEEAMAKING-GASOMOL. Free Supply
Catpiog. Yeasl Equipment Continesial, Bow  186PM.
Cassabemy, FL 32707

WINEMAKERS-BEERMAKERE— Froe Calalog—Fast
Service— Large Selecton: Kraus, Boa TEED-L, Indapendmnca,
fepnonin GA053

FREE ENCYCLOPEDIA Winemawng, Bearmakng Sup-
ies. Equipment, Ingrachents. Yynow. PO Box P 5S498.
Focnesher, MY 182615

180 HERB TABLETS, sach tabied coraing lowresn bost
Harbe. 3880 plus 5300 poslage handing Herbs 1804
Avondals Sacxamarta, CA SAE25

COLLEQIATE resaarch calalog— 306 pages—15.278 fop-
ics® FAush 52.00. RESEARCH, 11327 ldaho, #206PK, Los
Angeiis, D00S, (2133 ATT-0226.

HEALTH, YITAMINS

WINEMAKERS-BEERMAKERS Fresh Stocks, Fast Ser-
wicg, Free Cataing. O'Bren's. Box 2840, Wayne, IL 60184

WINEMAKERS-Boarmasers. Frew Buskraied cataog ol
supples.  Semplex, Box 12276R, Mnneaposs, Minnesota
554120078

FREE BAMPLE Ol me Werd's MosL Pardect Food S8
Systems, Box 10484F, Qlendee, CA B1209

BEEAMAKERS OWNLY! Free  Calaiog Newslstsr
‘William'a, Bom #81M, Qakland, Caslcemia S04,

CRAMAMENTAL kon Designs. Book ol 1600 beautiful prac-
tic designs for mailings, cokemng, ofc. Free Lierplus
Cunragharn, Baa 20005, Sa@ Lake City, Lilah 841 20-0005 —
— [3B6" Scuth X200 Wesl)

HOW TO BTAY WELL: 365 Day Gude NUTRE
TIONSDIE TEXERCISESHE AL THEWELL-BEING Croer To-
day. 35.55. Full Relund Guathniesd . UFF-DA CAL, Box 535,
Biack Frwer Fals. Wl 54615

PHOTO IDENTIFICATION CARDS |, ., GUARANTEED!!
Sampls 25¢ . . Bagood, Box 3481-PM-81 Prowideooe, AL
02808

WANTED MISCELLANEOUS

GOLD, Savar. Platirum. Memury. Tantalum. Samples eval
uated irpe. Crg assnyng sarvice. Ca¥ Wholesale Temingd ton
e 1-B00-832-1010

FIGHT Stress® Specal farmala of vilameng — menerals —
ks gwed you Endurance Supreme | Free nal oler —
Pro-Zamena Producis. Box 1757PM, Cotur dAlena, idaho
55 R

GARDENING & LAWN CARE

FREE REPORT: "Grow & Beter Garden! LitgSci, Bow
(R2TE. Waldweth, NS OTAE3

BUYING Tungsion Carbide,  BOO-321-8914, Ok

216-440- 2828,

SCRAP SILVER CONTACTS, FORKLIFT COMTACTS,
Sihver Solder, Stertng, Goid Plated. Robert Leszczas, 652
Myitle St , Elirabeth, NI 07202

BUYING, Saling Used Concreda Molkds Hoution Concnate
Products, R 6, Box 63, Buoyrus, MO B5444. 417-967-2504.
Bafore Noon

FOR SALE MISCELLANECQUS

BILVER FORK-TRUCK CONTACTS AND SILVER Solder
CHEAP. Acbevt Leshcras, 652 Mytls 53, Eldabeth Wl
oranz

HEARING AIDS

FLOWERS, PLANTS & NURSERY
SUPFLIES

LEARM Landicaging sl hidne. Free boosl Lilebme
Caresr Schoots. Depl. AT 2251 Bary Avenus, Los
Angeies, Caldomia S0064

GROW GINSEMG, Very PuMablie Have soeds, roats
Goldarsedl Complsle informaten K. Colling, Viel, lowa
52350

RECIPES, COOKING, ETC.

MAKE QUALITY BEER, Wine, Frea cataiog. Vilage Stors,
Bax C-51PM. Waedtporl MA O2T7ED

HOLIDAY PARTY BUCCESS 72 Populer Cockiall Rocipes,

5400 Mupnlogy, 510 Carpentsr Sirewl Philadelphia, FA
gar

BEER LOYEAS — Breve your own. Dedacus’ Insaganshwe!
Froo Catalog Bes Gear, Box 25083M, Lanang, Michigan
SRR

FREE BEERMAKING CATALDG, Duality. Setaction, Low-
o5l ices avywhere HOMEBREW, Box 158M, Haslen. bW
440

FREE BEERMAKING BOOK Pz Cataiog, Fines! Eguip-
men_ Ingradients. Fully Duarafbesd. SP1, Box 784-M, Chapet
Hill, NC 27514

BEERMAKIHNG-WINEMAKING WwWe're #1. Free Calsiog
Vineyard & Brew, PO Box 401-B, Sau® Sie Mane, M
A TEY

PRISON BUCK-Inexponsive! Easy 10 make! Send 52548
Bom GOEE2. Jacksomala, Florda 2205

HOMEBREWING GLIDE - Lager, At Aecipes. Hometines:
ing Equipment Plans 5300 Brewcral, F.O. Box 8§17,
Hevmnoss Beach, CA 90254

HOW To Coon Chicken Imgressialy, Ecoromically. 105
Racpes— Family Secats 33 00 Boa 1434, Shingle Sorings.
A 95882

ELECTRIC Brownie and Cocuie Reopes, Deloious Expen-
ence, sand 3200, SASE Grasimas, P.O. Box 251, Grams
Pass, OR. 97526

HUGE BAVINGS Esmenaie Twmelr Markiips. Froe Tral,
Bateries Wholesale, Tarms Arranged. Cal Toll Frps 1-800-
3231212, Or Write: Lloyds-PMC, Rockiard, L 1110

MAIL ORDER buyng saves hafl on heanng mds Monih's
Wl Aep Company inc . Box 364, Bridgeport. OH €387

FREE HEARING AID CATALDG - Sirve % by mad! Wiide

‘MoneySavers,  BS30-PMW-11,  Langdon,  Sepulveda
Calilcrmia 81343, NOT sokd in Cablornia

HEARING AIDE—From 3895030 Day Tnal Gegartc
Savings on Batteries Wie for Free Git Offgr and Brochure
Today. Elechonic Products, Boox 2005-PMW, Ponsias Parh.
Flarida X565

TOBALCCO

STOP SMOKING NOW Guoraniesd Fasuls 5395 Trem
Publications, Bax &96, Trenion, Ontano, Canada KBY SWE

SCIENCE & CHEMISTRY

EGG BREAD RECIPES Delogus. Mutricus. Easy, 5300
Jagan Hak 1451 N S4ih Ave Pembeoke Pinex, Flonda
33024

CHOCOLATE PEANUT BUTTER FUDGE. Detcous Ren-
pa! E200, &, Senfl. 3677 Wiaow Road, Dowar, P& 17315

GOURMET MUTS - WHOLESALE PRICES Fres cataiog
Laigs salechon Edson Enterynses, Aoude 1, Manon K5
E6aEY

CAKE Decoralers: Use Edibln Trarsles. 52.00 lof Cala-
ogue.  Transiers.” 33 Pardigmem Street Toronta, Onl
A2 D

SAUCES FOR CHICKEN 36 Page Aacipe Booklel 53,08
Tha Saucebont, 15 CHI 51, Adnglon, Mass. (2174

BREWERS, virtrers. Cataiog B&J Enlerprises. 1845 5
191h, Spnngled. |4 G270

MAKNG WHISKEY, GIN, vOOKA, ALCHOFUEL. Mustral-
od Manual {Flus Cataiog) 5200, Homebrawar, 7230 Disston,
Philadeiphia, 18111,

KAMLUA, Homemade a1 '3 Retall Prce 52.00 To D's
Fecpes, Box 731, Bellvila, TX 77418

BURGLAR ALARMS & HOME
PROTECTION

CHAIN ALARM. Siops Croows. Chan Prevents Einiry,
Alptm Blast Adects You, Prifects Home & Busineas, 38 85,
51,00 Posiage & Handing. 2 Cr Mom Prepad. Guaranhesd
Wards Wholesale, P O Box 45882 Balon Pouge, LA
ToASS

BURGLAR-FIRE ALARMSE kv home, Dgoess, sul)
natall yourssll and save. nstafabon marmsl chlloyg shows
o, Shawes lalest oquipment. accessones. Lowes! prced.
Send 51,00 (relundatee) BURADEX SECURITY, Boax
B2B02-PRIK, Linoaln, NE GBS0

EASY nmobdey recpes $2.00 BASE, Menus, #NE
Inglerrers, Bathesas, MD. 2081 7

HOUIDAY FRINTCAKE Ascipe 59100 SASE. “Recipe |
Box 751, Uneon Lake, bah, 5085

HOLIDAY Treats 16 page book §3.75 cash, MO 3 weeks
dedvpry Focipes, Bos 10858 Sreeriln, 50 25600

LABORATORY Chamicals, Glassware— Apparabus. Cata
logue §1.00. Debuxe Sceantific, §34 5 13 Stwel, Mandowac.
Wisconsin 54220

CIMCINMAT] S-WAY CHILI RECIFE and vanatione. £2.00
AghtibitC, 4408 Sharwood Forest Count. Cofumtneg, Oha,
43228

PROFESSIOMAL ALARMS, IMSTALLED yoursell For
Home and Businees, easy drectons, Sand §1.00 o intorma-
bom and Cataleg Seniry Alam Company, 200 East Avon
Fnad, Parksige, PA 19015

CHRISTMAS SAFETY-Protect your belongs dunng ol
days— Ear piercing Sirsn Alasmequality product-lor doors.
windows. BuUS0. parscnal braval, camoar. Send §10. Cobhe
Comer, Box 20887, Datas. TX 75220
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To Celebrate Our 10 Millionth Sale!

CALCULATOR/WATCHES
ONLY 10
WITH THIS AD

This is NOT a Misprint.

This special offer is being made to
celebrate the 10 millionth sale of the
famous New York jewelry firm of
Abernathy & Closther and is open to
every person who mails this ad to the
company address (below) before
Midnight, December 31, 1983.

NOTE: This original printed ad must
accompany your request. Copies or
photostats are not acceptable.

To celebrate its 10 millionth sale, the
famous New York jewelry firm of
Abernathy & Closther will distribute one
million of the new “ultra-slim™ LCD
Quartz Calculator/Watches for only $10
apiece to the first one million people who
mail this ad to the company address be-
fore Midnight, December 31, 1983.

These are the same nationally adver-
tised Calculator/ Watches to be featured
in leading media, with digital display of
the year, month, date, day, hour, minute
and second. Its “built-in™ alarm wakes
you in the morning, reminds you of
appointments during the day, and even
tells you when its time to put another
coin in the parking meter. (It also chimes
on the hour.)

The calculator will add, subtract, multi-
ply, divide, do percents, square roots,
etc. It will even balance your checkbook.

These famous Quartz Calculator/

Watches will not be sold at this price by
the company in any store. To obtain one
at this price, mail this original printed ad
to the company address (below) before
Midnight, December 31, 1983.

Each Calculator/ Watch carries a full
money-back guarantee and will be re-
placed by the company, free of charge, if
it ever fails to function.

There is a limit of two (2) watches per
address at this price, but requests which
are mailed early enough (before Dec. 25)
may order up to 5.

To obtain your Calculator/ Watch, mail
this original printed ad together with
your name and address and $10 for each
watch. Add $2shippingand handling for
each watch you are requesting. Mail to:
Abernathy & Closther, Computer
Watch, Dept. 114-11, Box 1735, Hicks-
ville, New York 11802.

£ 1943 Anarraithy & Cloather Lid

(A22460)



TOUGH TRUCK

At Ford, Quality is Job 1
...thats why no import
or domestic small
truck tops Ranger's
quality. based on a sur-
vey of owner reported
problems during the
first three months of
ownership of 1983 trucks.
And the commitment
continues in 1984,

4’ MOST POWERFUL V-6
- - INANY SMALL PICKUP

=

; Cholce of four engines,
including the most
powertul 2 8L V-6 and
5-speed shift options.
Plus comior! for three in
the widest cab of any
small truck.

Lights and push bar owner
added. Ford ousumes no MEspon-
sibility kor thoir use, cwailability,
price. qualny smety or durability

Great MPG
£sT o]
39w (27555,
Sidl. 4x2 2 0L engine and 4-speed
shift, Use for companson
Musage may ditler depending

on spaead, distance and weother
Actuo] highwoy milegge less

BEST-BUILT
AMERICAN TRUCKS
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