Nationwide Taste Tests Prove It.

Ower 10,000 drinkers across the
country have compared the taste of
Imported Windsor Canadian to the
taste of Seagram’s V.O.

And they chose the mild, smooth
taste of Windsor over V.0.—57% to 4 3%,

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

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

WINDSORW

CONE CANATHAN STANTYS ALONE

This one
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CANADGAN WHISH -4 BLEND « B0 PROCF « SAPDRTED AND BOTTLED BY THE WINDSOR DISTILLERY COMPRNY NEW vORDC N v € 15E3 NATIONAL DFSTILLERS PROOU
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OTHER TRUCKS
DONT MEET
OUR STANDARD.

It's hard to find another truck that meets
the Toyota Standard Truck’s low price. And
darn near impossible to find one that offers as
many standard features as this one — plus
Toyota quality.

The Power Standard. Toyota sets
the standard with the biggest engine in any
base-grade small truck — 24 liters. That's more
power —and more torque — than any competi-
tor, to help you handle the biggest jobs.

The Performance Standard. Toyota
performs over the long haul, because it's built
to the highest standard ofquality.

With welded, unitized cab construction to help
keep it tight and rattle-free.

Lots of rugged standard features like
power assisted front disc brakes. A smooth-
shifting 4-speed transmission. And 6-foot
cargo bed, with [l tie-down hooks to secure
your load. A Toyota Standard Truck will carry a
1400-pound payload {including equipment,
cargo and occupants).

The Price Standard. just $5998.
*Manufacturer's suggested retail price. Dealers
actual retail price may vary. Price does not
include tax. license, transportation, California
emissions, optional or regionally required
equipment.

Somebody did it right!
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Birsi® Router &
Sabre Saw Tabl

convert your portable router or sabre
saw to a stationary power tool—frees
your hands to let you guide the
workpiece for accurate cuts

g i ke b g
L mps
tool steady

& Mounts to any work surface
Reversible fence that adjusts for jointing,
molding, npping, ml.mng. ar mitre gauge
that adjusts to perma-
nently etched cali ratrnns all help make
yuurh:inst intricate ml:{'iemly. roaved

ps workpiece easity, reduces
top buian P 3

space- st-ructural piastlc bles
easa agfi wst a screwdriver, Size: 18"W x
Shipped unassembled.

s 52995 gei

Oniy and handling

IElirsis FRAME CLAMP_gm and camp parfc

frames every time

SELF-squaring- -
clamps all 4 corners
at one time—just
turn the wing nut
on the center bolt

EASY TO USE! Turn one wing nut on  Model TPCY

theaded bolt In centes all 4 corners Unl

tighten evenly, at the same time- Yy

Flugﬁ extruded aluminum rads, $ g 5
]mﬂ'laliim'luiluuand 1 5

adiust to frame size you need. Folded

size AW x 1ICH R 4391 Easy to plus $2.00 ship-

assemble with screwdriver and pliers

ping and handling

BUY BOTH AND SAVE $11.95—0NLY $34. 95!
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Professional Wao Products -
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TOLL-FREE | o) may return it 15 days for refund i

mm TRST2 Router/Sabre Saw Table $29.95% + £3.00 thipping & handling '
TR 1 Frame Clamgp $15.95 + $2.00 shipping and handling
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D0 You own a RUGER Blacknawk
OF Single-SIx revolver ke this ?

V1, Ruge wans 0 gveyou,and il REE
a unique new improvement ...

This conversion will nol:
@ Alter the frame of othar components of your revelver.
\.A @ Afect the external appesrance of yeur revohoer,
- v = @ Dotract in ary way from the kesic simplicity and wtility of thess clastic single-sction
w ——
sl This canvarsion wil.
A e S 18 Saavaninnt, Sy, and tafety foutuons 3¢ th petonted
J - %lﬂﬂumﬂmnﬁﬂulﬂl " ol

I! causad by & blow to the hammer i the has falied
¥ - hﬂlﬁlﬂm “'-mumu“:-r

'“l““"“ﬂ“ We honestly believe this mbenncnfthemmmwmntﬂnmmvmmm
ever offered by our company, While we are of the over one and one quarter
million “old modesl" lluaarSmgie-Sm B k, and Blackhawk revolvers

produced from 1953 to 1972, wwmmmmmeq pped with this valuable

e,
: i '\u improvement and offer to perform this simple conversion for our customers at no
: cost.
T L, To ensure correct fitting, this system must be installed at our factory. To re-
===t

ceive this free Conversion, write to us at the address below. We will provide you
with a shi container and instructions. You pay only initial shipping charges to
our facto o5 Cn?"i'ﬂm is free thg mllhpay return shipping costs. Dohmt
CONVIREION PANTS send your "old mode le-ach il recei i
_IW - fn‘;t Ruger sing, n revolver uniil you ve specific ship
This offer may be withdrawn it oor discration by Decamber, 1983
copyright 1682 by Sturm, Ruger & Company, Ine,
RUGER, SIMGLE-SIX, and BLACKHAWX sre U.5. registersd trademarks

FI E CATALDGS AND IHITIWTI“I MANUALS WHICH CONTAIN APPROPRIATE WARNINGS AMD ADYICE
THE USE OF ALL MODELS FIREARMS ARE AVAILABLE FROM THE FACTORY ON REQUEST

STIJ’IIDI, RUGER & Company, Ine.
53 Lacey Place, Dept. OM
Southpert, Connectient 06490 U.S. A.

ALL RUGER FIREARMS ARE DESIGMED AND MANUFACTURED IN RUGER FACTORIES IN THE UMITED STATES OF AMERICA
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Aluminum warships: It was a bum rap

It's an unfortunate but understand-
able fact that the fast-paced action of
war often leads to erroneous reports.
In commenting on the sinking of
British ships at the Falklands { Tech-
nology Update, page 129, Aug. "B2),
you asserted: In the case of the
Sheffleld, a high percentage of alumi-
num used in the superstructure may
have contributed to the superhot fires
that doomed the destroyer.”

The fact is that the HMS Sheffield
was an all-steel Type 42 vessel In
addition. aluminum as it is used in
ships cannot. under any circum-
stances, burn. Reports that falsely
blame aluminum for the loss of ships
in the South Atlantc can only have a
deleterious effect on the aluminum

industry and its thousands of employ-
BES,

IOHN E HLOMOUIST

PRESIDENT, HEYNOLDS ALUMINUM

RICHMOND. VA

Qur account was based on early re-
ports from the Falklands that were
widely circulated in the press at the
time Also the fact that the Sheffield
did contain aluminum in her super-
structure was later confirmed by her
commanding officer James Salt. al-
though ke admitted'y did not feel it
had contributed to the vessel's sink-
ing. We are glad o learn that the
presence of alurninum s no longer
thotghl [0 have been a factor in the

trageady,

A difference of opinion
For years I've enjoyed your maga-
zine. but lately | find most of your ar-
ticles about autormobiles are in favor
of Japanese models. Seldom do | see
a good word for American cars, [f
Japanese products are as good as you
claim, | suggest yvou go live there
ROBERT MEISMAN
CINCINNATI

I'd like to know who paid for your
article on American pickups (PM Road
Test: Detroit Pickups Vangquish The
Imports, page 82. Sept. "82). Did De-
troit? What hot air! I've owned many
American-made cars and none can
come close to the three Toyota SR-5
pickups I've had. Bah, humbug!

THOMAS L. SHANKLIN
BRATTLEBORD, VT

We know we can’l please everyona
all the time. but we're thankfu! for
hones:. healthy disagreement—and
the freedor o express (L This 15 one
American “product” that no one in
the world can beat.

Hot debate on fusion

As an engineer with 12 years of ex-
perience with the radiochemistry of
nuclear waste disposal. 1 am writing
to correct an erronecus statement
made in your article on atomic fusion

ta

[ Fusion—We're Hamessing The Pow-
ar Of The H-Bomb, nage 86, Sept
‘82). Contrary to what you say—rthat
fusion produces no “hot” waste—the
truth is that both fission and fusion
produce energetic Nautnons.

In our toying with nuclear energy,
we have already generated enough
waste to contaminate our entire plan-
et forever. | am astonished that we
don’t give up on nuclear power and
concentrate on solar energy instead

WILLIAM J VAN SLYRE
WALLA WALLA, WASH

Science Editor Dennis Eskow re-
plies: When we refar to “hot™ waste,
we mean nuchear fus! that remains
radicactive so long that any container
used to store if will decompose be-
fore the waste becomes harmless.
This is a problerm with fission, but not
with fusion.

In fusion. the radicactivity lasts for
far shorter perfods—a few hundred
vedars compared o thousands for fs-
sion products. Thus, fusion products
will be able to be stored safely for as
long as necessary.

No scam intended

We appreciate your use of our ther-

mogram to illustrate your Home En-

ergy Guide (page 100, Sept. ‘82).
Now for the bad news. The credit

line referred 10 our product as VAN-
SCAM instead of the correct VAN-
SCAN. This not only creates a trade-
mark identification problem. but the
term WYANSCAM has a bad connota-
tion. It degrades our product name
and could affect our marketing effort.
GEORGE ENGLAND
DAEDALUS ENTERPRISES INC
ANN ARBOR, MICH

We very much regret this unfortu-
nate slip of the typewriter,

Little girls like it, too

Here's a picture (below) of the “Boy-
Powered Digger” | made for my
granddaughter from your plans (4

PM’s Boy-Powered Digger made by read-
ar Richard Williams for granddaughter.
Greal Playthings To Mzake For Young-
sters. page 118, May ‘B1). What fun
to work on! | was almost sormy (o see
the project completed. but was well
rewarded by the joy of my grand-
daughter. Thanks 1o your excellently
detailed plans. | am now a hero
RICHARD W WILLLAMS
RENTON WASH

Thanks for the kind words, For oth-
ers who may be interested. photo-
copies of the article, which also in-
cludes plans for making a mode! rac-
er, dell cradle and preschooler's play
center. are available for $4.50 post-
paid from Popular Mechanics. Box
1014, Radio City Station. New York.
N.Y. 10101, ]
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Making The Most Of Yourself Is
What The Navy Adventure Is All About.

[ o \ i
?, i ;_:;:Lx‘
v b

level of skill second to none

Accept the challenge and vou'll
never be the same. In the Navy
vou will become an experienced
professional with a job skill vou
can build a career on. And vou'll
possess the pride. maturity
and self-confidence only the
Navy Adventure can give vou.

The Navy has over 60
career areas vou can choose
from: electronics. computers,
aviation mechanics —any
one of today’s in-demand
technical skills,

Once you've chosen a field,
Navy training helps vou
master the job. You work with

todayv's most modern equip-
ment and methods.

Through classroom and
practical experience. vou learn
evervthing vou need to know
Lo become a specialist in the
field You choose

Then vou practice and
develop vour skills an the job.

You become a top-notch
professional and achieve a

# " The Navy is an adventure
11'1 making the most of vourselt.
And good pay 1= part of it. The
Navy pavs over 35350 a month
to start, on top of most of yout
L'-\;1wn~=1 s, extensive benetits
and hpuul pay for sea duty
Thart's good starting payv for
anv iob

Call 800-327-NAVY toll-
free. Start vour .'idn'-ntmv
with a job vou can build into
4 Career.

Navy. It’s Not Just A Job, It’s An Adventure.
o
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Videotex: Here comes the future

The whole world will soon have a
brand-new way (0 store and retrigve
information of all kinds—Ffram schoaol-
wark o commodity exchanges, from
meeting friends o selling cars. This
new videotex revolution (see Vid-
eotax: Instant Info From Your TV,
page 102) will soon be available 1o
anyone who has a TV and telephone
and can afford a moderately priced
decoder. But for now. most videotex
services require a personal computer
or a terminal. To taste the future, we
used some exciting new devices.

Pocketable wonder

Robert and Holly Doyle live in a
large. old-fashioned house that's
jammed to the rafters with comput-
ers. The Doyles made their mark
when they invented the firs1 hand-
held electronic game. Merfin. Merlin
launched an avalanche of games. but
their latest invention, the IO termi-
nal, may change our society even
more than Merlin did.

This new X0 terminal is the small-
est, full-featured terminal on the mar-
ket and you don't need a computer
science degree to plug the IXO unit
into your telephone and begin access-
ing videmex databases.

The unit (pictured on page 103)
features color-coded keys and easy-
1o-follow aperating instructions

When you turn on the unit, it
greets you by name. (Mine says "Hi
Neil,” on its one-line LCD display.)
Then, you enter your secrel pass-
waord and the unit is operable.

Scrolling across the display are the
services you can call If you press the
YES key when one of these services Is
displayed. the unit will dial the num-
ber for you. Or, you can skip them all
with the NO key and dial a number
yourself

The one-line display can be
scrolled at any speed. You can pause
it and even go back and reread the
last few hundred characters.

Even if you've never used a com-
puter or terminal, the XO's human
engineering will have you on-line in a
matter of moments. The [XO is avail-
able through computer stores or from
IX0, GD41 Bristol Parkway, Culver

o

City, Calif 90230. Accessories in-
clude a device to use a TV for multi-
line display and a coupler so you can
use d pay phone.

A genius program

Mot all terminals are created equal.
There are "'dumb’’ erminals and
“smart”’ terminals. A& dumb ternminal
is simply a typewriler keyboard and a
modem that lets you talk o a data-
base. A smart terminal offers many
other functions.

We tested a new program for the
Apple |l computer called ASCH Ex-
press—the Professional which tums
that computer (and accessory mod-
&m) Into not just a smart lerminal.
but the Albert Einstein of computer
terminals,

The features of the program are in-
credible. You can set AE-Pro. as it's
called, to dial your ‘avorite database
automatically when you activate the
computer, Then it will give the data-
base your name or account number
and your password, and enter what-
ever commands it takes to get you
whera you want Lo be.

A feature called “macros” elirni-
nates typing repetitive commands
from one database area to another.
Macros lets you redefine keys on the

Cleaning contacts

Perzonal computecs, video games and ty comtacts on these can cause malfunc-
other slectronic equipment take many tions. Use a soff, clean pencll emsar to
forms of plug-in cards or canndges. Dic-  shine contacts, Don't press too hard.

keyboard 1o mean a whole stning of
commands. Pressing cONTROL-W 1. for
example, could mean the same as
typing K DISFLA; GO PCS-51

The “editor'’ feature allows you to
edit such things as letters and com-
ments off-line (while you're not pay-
ing for time connected to the vid-
B0LEX SETVICE).

The docurnentation is the most
complete and usable I've seen for any
computer program. AE-Pro is avail-
able from Southwestern Data Ser-
vices through computer stores

Telidon Apples

As Telidon databases come nto
more homes and onto TV sets, what
will happen to computers? Most
aren’t capable of the bright, colorful
graphucs that characterize the Telidon
standards. But they have more versa-
tility than decoders do

Apple recently unveiled a new Teli-
don graphics system, a printed-circuit
card that plugs into the computer
This card gives the Apple Telidon ca-
pability. And it lers the Apple owner
design graphics and Telidon screens.
These screens can then be sent over
the phone, from Apple to Apple, De-
veloped with Norpak Inc.. this Telidon
card seems to be the wave of the fu-
ture for all relecommunicating com-
puters capable of color graphics. P

CONNECTORS
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Even the person who has everything
occasionally runs out.

“The BestInThe B ouse’

" To send “The Best In The House™ to their house, simply call 800-528-6148.
Walker Imw:unﬁ:m Mich. B6.8 Proof. Blended Canadian Whisky, S

Fo yaears 0. imported In Battle from Canada by Hiram




RAM 50: NOW THE WORLD HAS TURBO DIESEL PICKUPS.~

RAM MISER: AMERICA’S BEST EQUIPPED, HIGH GAS
MILEAGE, STANDARD FULL-SIZE PICKUP. $5999:




There's a new generation of square-shouldered
American-built full-size pickups: Dodge Rams. There's

DODGE RAM MISER V5. FORD AND CHEVY:
MORE MPG. MORE STANDARD FEATURES.

industry leading new technology in Dodge compact Didge Ford

pickups. At Dodge there's greater efficiency, more Ram Miser FI0 Chevy C10

durability and better performance in pickup trucks than Est. Hwy( o 27 26

ever before. Dodge trucks go beyond tough. EPdaw WPG: 3 Ed i3

mlm Ram m Standard Tank 20 gals 165 gals iy pals
Banee 600 est hwy 146 est. bary 416 est. by

B (130 EPAest** (3300 EPA est™  [103] EPA est™
There's a new power in Mamual VSTV Standard BxtraCost  Fxtra Cost

trucks. Turbo Diesel power. " =

You get it from Dodge Axle Ratio 121 247 156

Ra.m 50 and it’s 4x4 mﬂ.ﬂ.lﬂg Standard Payload 3465 [ba 14640 1hs 1430 Ihs

mate, Power Ram 50. prght wheel  Standard Btra Cont Extra Cos:

— = ey B ===l W1 Bright front

bumpers S1andard Standard Extra Cosl
Cigar lighter Standard Extra Cost Extra Cost
Dmuial horms Standard Extra Cosl NiA
DayfRight murrer  Standard HiA HiA

i.lu icker price [or WD eacioding ttle. tuves a5 destiftation chafpes.
"Use EPA &5t mpy number for companson Year mieage And rangt may vary depending on
speed, &intince and weather Actox] ey sndesgge svd renpe prohahly Lﬂ; A el lower

Range -~ EPA et o canhe capacrty  *H L Pelk & Ca repsiranona thry 7181

And new for ‘83, Ram Miser
comes in a rugged 4x4, with

Ram Miser's proven Slant GALVANIZED STEEL:
Six engine offers performance 310 SQ. FT.
and economy: 30 est. hwy Dodge full-size Rams
[21 EPA est. mpg** fight rust with the most

galvanized steel in critical
areas, More than Ford. More

anbochargmg gives this the guts to work any turf. than Chevy. That's Ram
2.3 liter, 4-cylinder diesel Tough rust protection that
engine the capability to helps Dodge trucks last. In
muscle up the most horse- ! fact, over 92% of all Dodge
power and torque of any " DODGE trucks built in the last 10
diesel in its class, [t delivers 310 years are still on the job"
responsive performance in - $0. FL. See your Dodge Ram
any gear. So you'll get power H”H dealer about buying or
for hill climbing. power for leasing a new generation
passing, power that's right Dodge pickup today.
there when you want it. ! Dodge Rams:
And turbocharging helps | we're building
this fuel-injected diesel run ' our trucks like
with fuel economy that CHEVY we never did
ies its power: 45 est. hwy. ‘ 263 before.
EPA est. mpg in 4x2** 5Q.FL
7 STEEL CROSSMEMBERS
IN THE FRAME FORD
Like all full-size Dodge
pickups, the long wheelbase
Ram Miser has a frame of
high tensile (36,000 PSI)
carbon steel reinforced by
7 steel frame crossmembers
for torsional rigidity and
all-terrain stability.
RAM MISER: $5999°
Gas-powered Ram 50 EQUIPPED, NOT STRIPPED
packs a standard payload Ram Miser is Dodge’s
of 1630 Ibs.; for the 4WD lowest priced full-size
Power Ram 50 it's 1680 Ibs.  pickup. And as you can see
Royal and Sport models have frtggt dﬂeﬂ ?ha{t 1t gives .vo}; .
all-stee] double-walled cargo s eatures you can
boxes to protect the exterior  get from Ford or Chevy THE NEW CHRYSLER CORPORATION
from cargo-caused dents. without added cost. QUALITY ENGINEERED TO BE THE BEST
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Come on down!

Mo snow-balt motorsports fan waorth
his crankshaft risks cabin fever clean-
ing carburetors all winter—not when
he can follow the racers South. This
winter there's enough action in sunny
Florida to get you a suntan that'll last
‘til the Indy 500. New on the Interna-
tional Motor Sports Assn. (IMSA) cal-
endar for ‘83 is a Miami Grand Prix
to be run through the city streets.
Part of the Camel GT saries for sports
cars. it will be 160 laps around a
1.94-mile circuit. using portions of
Biscayne Blvd. and the Miamarina.
The 310-mile (500-kilometer) race for
the GT class will be the main event
and two 100-km races for GTO and
GTU cars will round out the Feb. 26-
27 weekend. At $175.000, it's the
richest purse in Spomns car racing.
with $50,000 minimum going to Sun-
day's GP winner. For ticket informa-
tion, write to Miami Motorsports,

Jaguar XJR5 recer is geared up for the Daytona and Sebring endurance classics.

10113 Southwest 72nd St.. Miami.
Fla. 33171,

The Miami GP will be sandwiched
between the two traditional endur-
ance races in Florida, the 24 Hours of
Daytona. Fel. 5-6. and the Sebring
12-Hours. March 158-20. That gives

you plenty of opporiunity to catch the

new Jaguar XJR5 in action. The V12-
powered. Grand Touring Prototype
{GTP) racer made its long-awaited
competition debut a: Road America in
Elkhart Lake. Wis., late last August.
Its third-place finish. just behind the
Porsche Turbos. was so outstanding
that drivers Bob Tullius and Bill
Adam were looking to end Porsche
dominance before ‘82 Is over.

So. mark your calandar now, With
the IMSA races and the good ol boys
and bikers at Daytona during Speed
Weeks. you'll be starting off the 1983
motor racing season with a bang.

AL

BISCAYNE BLYD

BEAYFRONT PARK

|
—gr

MiAMARINA

TC PORT OF MEAR)

Miami Grand Prix for sports cars will take this route during weelend of Feb. 26-27.
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Hiking around Hiroshima

It was the moming of Aug. 6 1982,
and | had a few freo hours before re-
joining my hosts from Toyo Kogyo for
a tour of the all-new Hofu plant near
Mazda's main headquarters in Hire-
shima. [t's Hofu where the second-
generation, 1983 Mazda 626 will be
built. After attending the 37th annual
commemoration of the atomic bomb-
ing of Hiroshima at the impressive
Peace Park. 1 was back on the streels
of the city noting how many Japa-
nese cars we don’'t see here, because
they're not exported. Among the ba-
sic transportation modules. the Honda
City is the newest and most unusual
minicar. It's extremely popular in re-
sort areas of Japan and sports a defi-
nite reverse snobbery image. [t's a

Nizsan Leopard four-door hardtop, bot
sold here, has 145-hp turbo Six option.

handy runabout {as is the VW Rabbit
convertible here) for people who
could afford to own a lot more car,
like the Mazda Cosmo and Luce mod-
els | had a chance to drive. These are
beautiful machines with high-class ac-
commaodanons for driver and passen-
gers. If they were on the market,
they'd give the domestics even more
competition than they're gerting now
Some other eyecatchers are Toyota's
new Sparer Coupe, Nissan's Leopard
and [suzu’'s Piazza. Also on the list [s
the new 626, a car we will get here
{in January). We drove the wedge-
shaped coupe, sedan and hatchback,
the three models that make up the
line, and will have a drive report next
month M
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I me hnldmg your own computer
fmzﬁ?ﬂg.%! i e

That's exactly what you can do with
the ZX81 kit. It comes with all the parts
you need and complete diagrams and in-
structions for putting it together, All you
have to supply is soldering iron, solder,
and a screwdriver. Plus, of course, a little
bit of work.

But you get a lot more than several
hours ult;ll;']tﬁhui‘ﬁd' {'un. Youi zidsn geta
surprisingly powerful personal computer,
The ZX81 hooks up to any TV fora 32-
character by 24-line display {we provide
the connecting cables). You can also use a
standard caszette recorder to store your
programs (again, we provide the cables),

nst important, you get a BASIC pro-
gramming language that's powerful
enough to challenge and interest the
most experienced mmers, The
£X81 can handle multidimensional string
and numerical arrays. [t has full mathe-
matical functions accurate to eight deci-
mal places. Single-key entry for every
command. Syntax error detection, de-
bugging codes, and easy editing, Plus
features that are ideal for creat
such as 20 graphic symbols, continuous

The Sih 8] personal

games,

Build your own computer for $79.95

display. and random number generator.

he ZX81 can be expanded too, You
can increase the memory from 1K to 16K
with our Memory Module for $49.95,
And you get a comprehensive manual
that completely documents the capabili-
ties of the ZX81, and teaches program-
ming from the ground up.

In short, you get all the features that
have made the Sinclain ZX81 the fastest
selling personal computer in the world.
And you get the satisfaction and fun of
building it yourself,

A few years ago, this kind of computer
power was simply unavailable to the
individual. Even today most personal
-:umpur.Trs are too expensive o buy for

use.

But the ZX81 kit car be yours for only
£79.95. Take advantage of this unigue
offer today, To order, send the coupon
along with a check or money order, Or for
faster delivery, call our toll-free number
and use your MasterCard or VISA,

To order call toll free: B00-543-3004.

Ask for operator #509. In Ohio call: 800-

582-1364; in Canada call: 513-729-4300,
Aslk for operator ¢309. Phones ?pen
Have

24 hours a day, 7 days a week. [ your

" U
computer kit

i, -

=
-

MasterCard or VISA ready,

These numbers are for orders only. [f
you Just want information, Flease wrte:
sinciair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.

1_“““5‘* MAIL TO: Sinclakr Research Lid.,

AIPM_ | One Sinclair Plaza, Nashua, NH 03051, [
! PRICE®  QTY. AMOUNT,
I ZX81 Kit $79.95 {
| 16K Memory . '
I M'ﬂ“h 34919'\1 I

Shipping and .

! Handling i $.40 !
I'*11.S. dollars TOTAL 'I
I Name I
I Adibresz I
Simclair technology i slso available in Tt Sine bade ,
onm puters unider a heense froom Sinclair Hesearch Lid

Eil‘l:lEil“




1S YOUR AIR
HEALTHY?

ZESTRON IG-T00 IONIZER C
MOUNTAIN QUALITY AIR IHDGOHE
WITH A MAJOR BREAKTHROUGH
IN COST-PERFORMANCE!
More than 10 times as stfective
than ?npulnr alr filter units in
removing smoke, pollen and dustl
IF YOU'VE OR ARE UNHARPPY
WITH YOUR POPULAR AIR FILTER UNIT BE -
CAUSE IT'S NOISY AND DOESN'T WORK,
BUT STILL DEMAND FRESH mbh?
NOW READY FOR A ZESTROMN ZER
Faimasimbed how graal ihe & smabed in Ry moUniang,
aler & tamdorslorm or naar & waledial? That chasn
iresh ak was rich in regaie OnS, NALTES W &
claaners.  Polubon and ciyilzalion desiroy naborsl ar
ema A ZEATRON ionizer croaies 30 Trilion air kons
owery second and lets you recreale Fhal mountain frosh

ar on demand]  Sclestists clalm thal these smaz-
ing sctive jons can sctualy: Make you fesl siive,

santeninm.  Alf Jons desiroy Bacharid, maks plants
grow bettes and clean the sir of smoks, dusi,
poiten, odove, solid poligtants, bactara and vireey
which fadl to the Moor s dust. (Write o call now tor
frem independent sclentifec repo
Owr rEsearch shows that the
ZESTROM IONAIR 15 the mast
cosl efective ar Cleaner currently
on it markgl. Tha 8G-700 opar -
ales e perries & month and has
roiing bo wear oul of replace,
i GADDABIVD Eats,
A EOBI-Nla1e DUSE CRCl Diadh -
through in used in Festron ionizers)
which givas the groatest ouiput
{with N detoctable czone) il basl
wahie prices =8 shown bolow,

The sier powarsd Iestran outpul

i Ghbiled O bemall, and
cleans larger rooms (o 10 40 by
40 fmat } laster and pora thor -
oughty than lowar powersd unifs.
The Zostron 10-T00 tanfures
adpatable oulpul to ket you Bet
thir iom level fo your own prefer -
1G-700 ence . Thay have o moving party
and work anywhers In your homa, odfice or Businass
trom standard Bouss currand.
Zostron ionipers Bre made n the US A usitg ourlfty
Dt Doraling af rachions of (hal maoimem vales
They hava been designed by enginaery with years of
high redsbiiy spacecrall sxperience b0 ghve you Many
yours of broubls free sordcs.
Thir Ki-700 fealures a remarkably compact 24 8 30
R B 104 wnch size for @

A fres romals fon detector comes with asch
ZESTRON (o werlfy and compare oelpul, When
you pisce the detector mext fo & JESTRON

and then B compaiiiive unk, oo il ses groatly
reduced of po fona from (he compatitive unil

Don't buy any onizer without comparng output!

OM GENERATOR COMPARISONS
TONIZER m-:;.:::& PRICE

ZESTRON HG-700 1,804,000 S80.05
lam Cloud YL B40.000 §170.05
Exacistiva Air 840,000 §185.65
ion Braaze 580,000 $3656.00
ton Foustain
Enargasa
lan Clowd
kamosphane
Mdcdufian

40000 §129.05
438,000 §79.985
350,000 BT 68
350,000 §99.85

TS.0DO LRS.0D
AT 70,000 £140.98
Cwnpga FO0 §3.000 524500
JEEA A Bubbile S 58995
ASBEN 77 BEB.GS
Chrisi T 7095
Erergan 4028 T E14pT0

1 SATISFACTION GUARANTEED!

,au DAy FREE TRIAL-OME YEAR W-IHHAN‘I'\"I
§1G-700 $99.95 ea. 2 or more 589.95 ea |
1 Shioging pad 5300 ea  Calil rex. add B.5% lan

UiMal chech. mdvey OIder ZESTRON, mbﬁi“"'

| gr WIS AMastorcard BBT MoGin:

gy
Cmﬂlﬂl 85008 |
uﬂul&ms AVARLABLE | [408) 371-1200 |

The leaves are raked. You've buttoned up ur house for winter.
Now it's the season to get back into your wor .&nd just in time, we have
some exciting woodworking projects for you. Any reader who has ever assem-
bled even as much as a birdhouse will want to own our clamping and assembly
bench {page 106) and our roll-around tool center {page 109).

You can build the two handsome pleces with assurance that you'll soon be
working in a setup that professionals would envy. The ideas that went into the
designs came from craftsmen who have years of woodworking experience,
Seth Stem of the Rhode Island School of Design, long-time contributors Ro
Capotosto and Dave Warren, and our own Harry Wicks combined their best
ideas for this month's woodworking center. It's the kind of arrangement they
actually use—though they admit their own may not look quite as elegant. You
can start now and build your own Christmas present!

To us, he's just plain Neil Shapiro. But to thousands of computer owners, PM's
electronics editor is " 70003,273 Wiz-Sysop of MAUG." It means he's head
system operator of Compuserve's Micronat Apple Users’ Group (MAUG).

Characteristically, Neil gets that deeply involved in new electronics systems
long before most of us begin to understand them. Videotex is the latest one.
You'll find it particularly interesting—you don't even need a computer, With
just your TV, a decoder and Neil's article on page 102, you'll be able to tap vast
stores of information right on your home screen.

On four wheels, PM
Auto Editor Tony As-
senza is formidable. As
a matter of fact, he was
one of a team of four
drivers who won the
Longest Day of Nelson
Ledges, a 24-hour en-
durance contest (page
g2}

But put him on three
wheels and he has the
same problem that you [
or I might have. He |
falls off. i

Tony claims that he U = £ : :
was hit broadside (or A T-bone can be hazardous, Auto E&ﬂmrﬂsm:za discov-
“I~boned” as the jar- = Hit broadside, he contemplates a landing spor heve.
gon has it) just as the photo above was snapped. No matter, it was fun, he
saYs.

All of this bone-jarring activity was by way of bringing you a report on the
growing sport of riding ATCs—fat-tired, powered tricycles (page 100). Try it
in good health—but skip the T-bones.

Even as their navy fought in the south Atlantic, the unflappable British carried
out plans to salvage a centuries-old relic of earlier seapower. It's the Mary
Rose, a warship that sank in 1545. Raising the fragile hull is a huge task (page
96). The Mary Rose should surface about the time you read this. ™
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Wouldn't you like fo have o
new skill you could call your own?
Learn TV, audio, and video servicing

with at-home training from NRI.

You can leam to service and repair
TV, stereos, electronic musical instruments
and amplifiers, car and portable radios,
record and tape decks, videocassette record-
ers and disc players, almost any kind of
electronic home entertainment equipment
on the market. And you can learn to do it at
home, in your spare time, without quitting
your job or wasting time and gasoline on
night school. NRI will train you, as it has
over a million and a quarter others, with
effective methods proven over 67 successful

years.
Choice of Color TV,

Stereo, or
Yideocassette Recorder

NRI training is practical training
all the way. Throughout your course,
you'll rm hands-on lence proj-
ects mm theory mﬂ?elﬁl" life ar?d
give you real understanding.

You'll have a choice of building the
big 25" diagonal Heath,/Zenith color TV
with state-of-the-art technology that in-
cludes Space Command phone, remote

control, and programmable tuning...a
solid-state AM/FM stereo with speakers. ..

= 2\

Learn by doing with Nitl hands-on projects and
professional instruments that you gse and keep.

\

of training on a programmable videocas-
sette recorder with exclusive NRI videotaped
lessons. Whichever you choose, you'll get
the same complete training covering the
entire field. And the equipment is yours
to keep.

Hands-On

And that's just a start. Your bench
experience grows with the training you get
building 4 precision CMOS digital frequency
counter and working with the LCD digital
multimeter we give you, Working with these
fine instruments and the NRI Discovery
Lab you learn how to operate them, what
makes them work, and keep them to use
when you become a professional.

for Success

NRI not only prepares you to become
4 top technician, we get you ready for
independence. NRI Video;Audio servicing
gives you 2 greal new way lo eam extra
money doing part-time servicing for
appliance and department stores — build-
' ing new career with an elec-
tronics firm. ..or even starting your own
business. You can start small, even part-
time in your basement or garage, make the
most of your opportunities to grow into a
successful businessman.

Free Catalog...
No Salesman Will Call
NRI does not employ salesmen. You

make your decision without pressure, with
all the facts in front of you in our free
100-page catalog. It describes the course
in full, showing all equipment, lesson out-
lines, and career opportunities. It also shows
other exciting courses like Microcomputers,
Electronics Design, Industrial Electronics,
Digital Electronics and more. Mail the
postage-paid card today for your copy: And
see how you can make the most of your
talent. If card has been removed, please
wrile lo;

i
T

Wwe'll give you tomorrow

NRI SCHOOLS
MeGraw-Hill Continuing
Education Center
3939 Wisconsin Ave.
Washington, 1.C. 20016
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Diesel keeps running—and running

No one can tell me what to do about
the strange actions of my 1978 Olds-
mobile diese! engine, When [ rum off
the ignition switch. the engine contin-
uwes (o run, and it keeps running untf
I disconnect a bartery cable. Do you
have an explanation for this odd
problem?—Joseph M, Howard, Forr
Knox, Ky.

Yep. Battery voltage is applied 1o
the ignition switch of tha 5.7-liter die-
sel engine at all times, with and with-
out the ignition switch turned on.
When the switch is in the “run” posi-
tion. current flows o a solenocid in the
fuel-injection pump that allows the
metering valve to open. Fuel flows
through this valve to the pumping
chamber and, subsequently, 1o the
eight cylinders. When you turn the
switch off. current to the fuel-injec-
ton-pump solenoid is supposed to be
interruptad,

To find what's causing your trou-
ble. determine whether there's a

short between battery and ignition
switch which allows current to ener-
gize the fuel-injection-pump soletoid
even with the switch off Start the en-
gine and then tum off the switch

The engine, so you say, will keep
TUNNinG.

Full the wire from the fuel-injec-
tion-pump solenoid This is a slip-fit
conneclion. so it's easy to do. Now if
the engine stops running. there's a
short ketween the battery and igni-
tion switch. Il the engine continues to
run, there is no short and the trouble
is a sticking solencid in the fuel-injec-
tion pump.

suppose there's a short. To find
the circuit to which it's confined.
again get the engine running with the
ignition switch off. Now, pull fuses
one by one until the engine stops
running. You've now isolated the
troublesome circuit.

If a fuel-injection-pump solenoid 15
faulry, replace it,

Rx for eye trouble

My 1974 Ford Gran Torino has eyve
trouble, When the headlights are off,
the directional signals blink fine.
When the headlights are on, the di-
rectional signals go on but stay wide-
eved. They won't flash, What's
wrong?—.John Favelec, Wisconsin
Rapids, Wis

The commen denominator is the
starter relay. which is the terminal
point for voltage which feeds off to
the directional signals and other ac-
cessories. The relay terminals are
probably oxidized, which creates re-
sistance. When headlights are off and
resistance isn't that great. current
yuls through unirmpeded w e direc-
tional signal flasher, and signals can
flash. When headlights are on, resis-
tance is too much, and there’s a volt-
age drop in the directional signal cir-
cuit. Ergo—no flashing,

Palish up the contacts on the start-
er relay, and your GT's eyes will
probably wink as good as ever, with
and without the headlights on. If that
doesn't work, you'll have to replace
the flasher.

2

A bit too miserly

I have a 1882 Plymouth Horlzon Mi-
ser equipped with a 1, 7-liter engine.
Since the day I drove it from the
showroom, this car has had an irritat-

ng ferk in third gear at 30 mph. in
second gear at | 7 mph and in first
gear at 7 mph. The Chrysler zone
representative said Horizons and
Omiry Misers have thus problemn, be-
cause they're set 1o run lean. He
says, “learn ro live with it.” Must
I?—Merrill Roberts. Winton, Minn.

The Chrysler rep told you the
truth. This decel-bucking. as it's
called, is characteristic. In some
cases. drivers also experience hesita-
tion upon acceleration from a dead
stop.

Decel-bucking usually happens to
cars operating under low-speed
conditions. The 1.7-liter engine is set
up w provide a 50° 1o 54° spark tim-
ing when operated at low speed. Set-
ting timing this way helps the car get
maximum fuel economy. If timing
were adjusted o occur later, decel-
bucking would probably disappear,
but you would lose about a mile to a
gallon of gas.

Chrysler is studying a new enging
computer to correct decel-bucking. It
would have to be approved by the
EFA. however. so | suggest you get
in touch with your dealer to see if
this repair has been authorized since
we investigated the matter last sum-
mer. If not, there are two things you
can have your dealer do 1o try mini-

(Flease turmn o page 281

Shield’s Achilles’ heel

A battery heat shiald effectively protects a battery from
high engine compartment temperature, but it could be

B,
HEAT SHIELD

detrimental in another way. A
heat shield hides the bamery
50 you can’t see dint and elec-
trolyte salts that build up on
the top. This accumulation
conducts electricity stored in
the battery and can couse the
battery to discharge by itself.
Therefore, twice a year or so,
it's a good idea to disconnect
battery cables, remove the
heat shiald and scrub the bat-
tery with a baking soda and
water solution. Rinse with
clear water and dry with a

cloth before reinstalling the
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YOUR PRESENT STORM WINDOWS ARE NOT ENOUGH!!!
The Torlite II system can double or triple
insulate 10 average size windows.

One Torlite kit can cover over 160 square feet of window area. This means
you can stop heal LOSS and PREVENT cold air infiltration from ten average
size home windows. With an energy savings Lhal may equal ten times the
cost of one kit.
The Torfite window sysiem has been used exclusively by industry both
here and abroad for many years. Now limited supplies are available for
public and private use. The Torlite window system installs in five minuies,
using no nailing strips, screws or tools. Torfite is a totally new 100% opti-
cally clear and tough film with no cloudiness or haze.
Even should you have storm windows, you can form another insulation bar-
rier against heat LOSS and SEAL QUT cold air infiltration. The Torlite win-
dow system creates an insulating pocket of air inside your window area by
keeping cold air OUT and keeping IN your heated room atmosphere,
Any type window, be it casemenl, bow, jalousie, steel, aluminum, wood can
be made 100% air tight. Trailers, factories, farms, apartmenl buildings,
churches, hospilals, schools, motels and virtually every business can use
this system to realize substantial energy savings. ~
Mo other window kit available on the markel today offers the amoun! of window coverage and energy savings of
tha Torlite system.
Torlite is 100% optically CLEAR. You don't even know it's on your window,
We have developed an exclusive acrylic polypropylene fastening system that allows the Torlite
film 1o fasten to the inside window frame, molding or wall,
No ledious measuring or cutling to exact dimensions. All excess is trimmed after Torilte film
has been installed.
Designed for use on the inside. No climbing ladders or difficult outside installation uniess you
want 10.
} Can be taken down, stored and reused for nexl year.
Durable, strong,  ° 1@ Yorlite system offers the same cost saving benelits for saving on your air conditioning
high lensile strength  COSIS.
The sun's ultraviolet rays have a minimal effect on the Torfite film.
The Torlite comes packaged on a roll, not folded or creased, so you are assured of receiving a
guality product,
Torlite 1ilm is a Gianl 50 inches wide by over forty feat long. For a total of 160 square feat for
one kit. 108 feet of fastening system is included plus complete instructions and pictures show-
ing step-by-step installation. Reorder forms are included for fast and easy ordering. TWO kits -
one roll 50 inches wide by B0 feet long. THREE kits - 50 inches wide by 120 feet long.

home without risk. Trial test any
two wintlows in your home. Com- Order Toll Free KIT FOR A LOW

! pare the lemperature and overall 1-800-523-2005
\ comforl. Should you feel thal cur 24 hours a day - 7 days a week
¥ \ | System does not perform and you Operators only
I'. 1
+ Postage

shapa window

are convinced that It is not every qualified to lake orders.
bit as effective as we say, return Pennsylvania Residents
§ the uwnused portion for a com- 1-215-443-0307
L —  plete refund LESS POSTAGE.
—mrm— 3 i .y & ¥ T N § N N _§ _F B _§ N _§ N _§ R & B B & L 2 N _§ _&§ _J}]I
f:;‘;:: :‘ffgc'a’“ I RPT Manuiacturing, Inc.
| Torlite Division . PM-11
| 220 Jacksonville Rd., Hatboro, PA 19040
GUARANTEE Pleasa rush mo kits complete with easy insiructions at the low price 51485 PLUS §1.50
SHOULD YO NOT BE COMPLETE POSTAGE for OME kil thal conlains 160 square feet. TWO KITS 320 square feel for 328.00 PLUS $1.95
LY SATISFIED. RETURN UNUSED I POSTAGE. A savings of $1.90 |f purchased separately. THREE KITS 480 square feet for 541.95 PLUS
e A e Ak £2.2% POSTAGE. A saw of $2.90 H purchased separately, TOTAL ENCLOSED CHECK or
PORTION WITHIN 15 DAYS FOR | MONEY ORDER ONLY. All shipments made UPS unless other instructions given.
FULL AEFUND, LESS POSTAGE NO C.0.D’s PLEASE  CHARGE MY [ VISA [ MASTERCARD
AND HANDLING I Acct. Noo Exp.

l MAME

Supplies are limited. "o — — T 5
CITY STATE ZIF CODE

' —
So plEﬂSE an t de;ay" l Crders 10 CANADA - chesk or money order must be made payable in US. DOLLARS
and §1.00 MUST BE ADDED TO COVER POSTAGE.




CAaR CLINIC bed, causing high exhaust back pres-  bloody murder about lousy perfor-

{Cantinugd from page 20) sure. But this i5 a gradual process mance.
and will cocur over a period of time, If you begin to notice the signs,

mizing the problem of decel-bucking: If it happens 0 you you'll notice a take the car 1o a GM dealer. Dealers

1. Make sure the idle-stop solencid gradual loss of acceleration perfor- are obligated to replace faulty con-
switch is properly grounded. Loss of mance and failure of the engine 10 verters at no cost to customers under
idle-switch ground could cause the run at high speeds. Before the condi-  the provisions of the mandated, five-
oxygen-feedback emission system to tion gets bad enough for “sudden” year. 50,000-mile. emission-contral
malfunction and an overly lean fuel stalls 1o occur, you'll be screaming parts warranty. But let me make it

condition 1o result. This problem is
discussed in technical service bulletin

14-07-82 (2/8/82), Weights and measures
2. See to it that the propane-as- - :
sisted idle-adjustment method de- When you're stuck trying to find the reason for a
scribed on page 14-25 of the service GM car’s hesitation and lack of power, think
manual is applied. A flaw in this ad- weights—centrifucal advance, that is.
justment would lead to an overly lean Wom or corroded advance
fuel setting. waights, axis holes or pins can
affect the operation of the cen-
trifugal advance mechanism,
The true GM cat con story This prevents centrifugal igni-
You may have read about a dual-bed tion advance. If the weights
catalytic converter problem with 1981 jam n the fully advanced posi-
and early 1982 General Motor cars tion, het cranking problems
equipped with 3.8-liter V6, and 4.4- can rasult.
and 5.0-liter V8 engines. There's Weight and corrosion wear
truth to this. but GM denies that seem to occur because of a
there will be a sudden loss of power lack of lubricant between pins
and stalling as was first reported. and sides of holes. Smaaring 3 P
Although the reason for failure is :;gmh:wm “';1 w*;:ﬁ%mn ;::ﬁ “ f
t fully understood it's believed that Broumn u M
Eﬁ..:i‘s ‘1';1 the upper bed ot the con- weights prevents the problem, A

verter disintegrate and plug the lower

| i!& A SAFER WAY TO
® JUMP-START YOUR

Bucket O’ Boosters™

BOOSTER CABLES

SAFER TO USE! IT'S EASY!

Bucke! O Booster cables help reduce the danger of
sparks when jump-starting a dead battery. The power
cable should be permanently attached, just plug the one-
way connectors together to complete the circuit,

* Heavy 6-gauge | Anderson Power Products, Inc.
MORE CON vEHIEHCE WHEN copper cable. 145 Newton St.. Boston, Mass. 02135
u Buv TWO SETS! - 'r.r'gl‘mf_ Please send boosier cables postpad, as follows;
T e * Flexible in r;;’:ﬂ.;ﬁﬁ%ﬁu-ﬁmm“m
can can mount enclosed __ s
A L | « Nighaualty | oo i vea
In a two-car family, permanently attach power industrial Account no. Valdtrom_ 1o
cable to sach car. Just connect long cable when grade ! | ] ] | [ ] l l | | [ F
you nﬂeﬂ a boost! connectors. 1 | l I
. . # 12-ft. length.
{@ f A + Packed Ig'h Signature
|IH".“\1.":-'-'-'. -:?‘ e - —al ."-': "-:. --'-"-\"':-'1'1 hﬂaw dutr | s
Always carry the long cable and alligator clamps plastic ninie
in each car, so that you can get or give a boost stnraga City
when needed! ARy bucket i Stale Zip
YOU SAVE $10 oyz:as " i P11
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clear that GM will not indiscriminate-
ly replace a converter. It has to be
bad.

Starlet for sublet

My 1981 Toyota Starfet has such a
vibration frem under the hood when
the engine hits about 2,400 rpm. that
I'm ready to get nid of it. You can
foa! it throughout the whole car. It
happens with or without the air con-
ditioner running. ye! the air-condi-
Lioning unit seems to be the cause,
The service manager tells me [ have
a vibrating compressor belt, and he's
tightened it as much as he can.

One mare fact: My friend’s 81
Starlet drives beautifully. but it has a
Nippondenso compressor. The one n
my car is a Sankyo. Is this signifi-
cant?—Robert Lane. Lafayetts. La

Maybe, The Nippondenso is the
Toyota factory-authorized unit. The
Sankyo is from an aftermarket air-
conditioning kit. But before [ get to
this, let's put first things first. which
is making sure the compressor is
causing the vibration. Take off the
compressor belt and run the car with-
out it If there is no vibration, then
the compressor is o blame, If the w-
bration is still there, then the com-
pressor isn't to blame.

POPULAR MECHAMICS « NOVEMBER 1982

Suppose the compressor is at fault.
Replace the belt. which may have a
mold-lump. and adjust it to specifica-
tion. A belt that's too tight can con-
tribute to vibration and also put
stress on compressor bearings that
may cause them to fail prematurely.

If the problem stays with you.
make sure the compressor is securely
mounted. Here's where the Sankyo
unit may be letting you down. A car
with a factory-authorized Nipponden-
50 compressar has a brace between
the engine and transmission {on the
bell housing) to stiffen things up and
pravent vibration, If vour air condi-
tioning is not a Nippendenso system.
this brace may not be installed. To
stop the vibration. see if you can
brace the compressor similarly.

If the vibration is not being caused
by the compressor, several possibili-
ties present themselves, among
which are clutch imbalance, drive-
shaft imbalance or ignition-system
breakdown at one or more cylinders
at about 2,400 rpm.

0 YOU HAVE A CAR PROELEM?

Just ask Mot about it Send your question o the
Car Clinic. Popalar Mechamics. 284 West 57th S,
Now York MY 1001% While fetters cannot Be an-
wwered individusily. probiems thar are of genara/
intrrest will ba discussed Jn the oolumn

SERVICE TIPS

B Ford says that if all else fails to
eliminate & bad spark kmock in the
3.8-liter engines of 1082 Granadas
and Cougers, oy 8 new distributor
{part No. EESZ-12127-E) and vacuum
regulator valve (part No. DODZ-
9F400-A). Article 82-11-3 of TSB 82-
11 gives details.

B Breke pulsation and abnormal
front-brake-pad wear in 1980-1982
Omegas and 1882 Cieres and Firenzas
can result when caliper bolts corrode,
keeping calipers from sliding freely.
Olds recommends inspecting mount-
ing bokts when calipers are remowved.
Replace comroded bols, To prevent
corrosion, fill the cavity around bolt
bushings with silicone grease.

B Don't be talked into new MacPher-
son-gorut  assemblies if you get a
chucking noise from the fromt suspen-
gion of a 1881-82 Dodge Aries or
Flymouth Reliant, or 1882 Dodge 400
or Chrysler LeBaron. The car may just
need a front-suspension strut damper
weight assembly (part No. 4052885).
So says TSB 02-08-82. [38)
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Installing mirror tiles

I can’t seem to locate any infarmation
on how to install mirror tiles. [ have
an 8x 15 ft. wail. and would like o
cover it floor w cefling. with these
tiles. I'd appreciate your help — Louis
Taveras, Miami

Mirror tiles are anached 1o the wall
with 1-in_-square, double-adhesive
pads. Place one pad in each comer
{none in the center), and push the tile

gently into place. Start at the 1op
with a full tile, anc work your way
across and then down the wall, Don't
leave any clearance batween the
tiles, but make sure that the bottom
rovw clears the floor by at least ' in

Do not use other adhesives, since
chemical reaction may harm the sil
ver plating. resulting in poor adhesion
or damage to the mirror

Dnﬂ:ing door

Our door had always worked properly
until we had new carpeting installed.
At that time. the men who did the in-
stallation had to cut ¥ in. off the bot-
tarnt af the door to clear

duce slippage. Dirt and other stains
callect in these small design lines and
are impaossibie to remove, We've
tried comumercal deanars. bleach, toi-
let bow! cleaner, even steel wool and

these unsightly stains. Any sugges-
tions that vou could offer wouwld be
greatly appreciated —R.E. Ogie, Son-
orna. Calif

Universal-Rundle was one of the pi-
oneers in fikerglass plumbing fixtures
over 20 years ago; that company still
enjoys the reputation of being one of
the leading manufacturers. It sounds
like you've red everything except an
item carried both by Universal-Bundle
distnbutors and Sears: a fiberglass
cleaner! It's an isopropyl alcohol-
hased tub and shower cleaner. which
comes in its own pint-size container
with a pump-action spray top. All you
need 1o do s follow the directions on
the container to "lift" ol stains.

Universal-Hundle's quality contrai
depariment informs us that its gel-
coat is thick enough that

the carpet. Since then.
the doar will not stay
apen, but slowly closes
by itself. This is most
troublesome. Can you
tell us what we could do
to cormect Hthis situa-
tion?—Mrs. Dave Jaksic.
Piteshurgh

It appears that your
jamb is not plumb. If
this happened while the
carpet was being in-
stalled, have the install-
er retum and plumbs the
jamb. 1f your entire wall
is not plumb (due 1o set-
tlement). the easest
way to correct the door

DOoOR

Jame+—1]|

levaling is to aither rolo.
cate the top hinge closer
to the stop (remortisa),
or slide the bottom
hinge out of its mortise
until the pins are direct-
ly in line (plumb): see
drawing. The stop and

P

striker plate will proba- e

bly have to be moved.

Stained fiberglass
shower floor

We have a severe stain-
tng prodlfem with the

/

FLUMEB
LIME

FLUMB

sandpaper. but nothing seems to faze
LINE
MORTISE

N N

JAME T

DOOA

DOORY

B

CORRECT
FOSIFION:
HINGE PINS
ARE PLUMB

PROBLEM: JAMEB
LEAMING
TOWARD DOOR;
DOOR WILL
CREEF QOPEM

many stains may be re-
meved by using a buff-
ing cloth chucked in a
drll motor. Use a white
buffing compound,
which is availlable in
most hardware stores,
Choite often, this will Te-
move the stain and re-
stare the finish in one
operation—on thick gel
coats only

The company also
mamntamns a list of autho-
rized repair agencies lo-
catéd throughout the
United States. These are
factory-trainod, indepen-
dent repair technicians.
For the name of the re:
pair facility nearest you.
write: Fiberglass Repair.
Universal-Rundle Corp..
Box 960, New Castle.
Pa, 16103,

FLUMB
LINE

L

Do pou have 3 home matnteanance

SOLUTION: PLUME
HIMGE PING BY
MOVING TOP
HINGE TO

RIGHT AMD
REMORTISING:
MOVE BOTTOM
HINGE OUT (LEFT)
IF MNECESSARY

ar repair problem?® Send it o
Homeowners” Clinic, Popular Me-
chames, 224 Weast 57th 5t, New
rork, N.Y. 10018 Lemors cannat
be answersd individudlly, Bug
discussed in this cofumn. For
miwe home repair and matne-
aance help, get FMs Hame Care
Guide, $4.85 pespaid. Send or-

floor of our fiberglass
shower. It's molded with
a scalefike finisft to re-

24

Ping in & pair of door hinges must be plumb, that is, one directly over
the other—in both planes. If not. door will swing open for closed).

deris) to PM, Box 1014, Radio
City Station, New York, N.¥.
1080
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AMAZING HARD-TO-FIND SCIENGE BUYS

NOW ON SALE!

Bargains in Alte

rnate Energy — Health — Weather

Hobbies — Magnifiers — Magnets — Telescopes — More

IlIIIlE'II'I LETE YU SEE THE SUN WORK The silwered finksh

gves you 3 hemispherical mimer, At a
glance, you sea everything going on
arpund you (perates on invigible infra-
red radeation §° high 3" in diameler
Mo, GOSI9 Bag 5795 NOW 36.75

DUR MOST PAPULAR MAGNIFIER. Provides 10 powsr magnifi-

caticn. Sturidily mounted in plastic with
& Swingout lens SySIem 5o you cancamy
I yodr pockel of attach o key chain
3" x 1%" closed

No. J0.344 Reg S22.05 WOW310.TH

NEWI THE 76 MM /6 EDMUND TELESCOPE. . .

COMPLETE WITH MOUNT READY TO USE

Journey 1o the cralers ol the moon . study skyscrapers or nature’s
wonders! Expartly crafted in our own plant and specially designed as your
first telescope. Precision optics. durable wbe, all-metal mount The 25
mm eyeplece delivers 17X magnification, perfect lor all-arownd viewing.
It5 sieek design complements living room or dan, yet it's sturdy enough lo
be the perfact companion on a field trip or star party. Weighs just 5 Ibs.
Measures 13%" x 17%" 11" Comes ready ouse. . soyour exploration

[ in i :
nto space can begin right away. . $Bg.95

MINIATURE BATTERY POWERED PUME. Pumps | pt per minute

Through 47 tube (inchded), Lifts Bquid
24 inches. Seit priming Operales on 2
1%-3 V flashlight batterles (nod in-
cluded), It is the partect instrumant for
darkpoms, science Tars & table displyys.
Wo. 30345 Reg 5555  NOW 3405

NYDROPMD Ill: GREEMNOUSE: GROW PLANTS [NDOORE ALL YEARI

Feeds plants @ perfect mixhee of
waber, tutrisnts & HghL wsing na soi at
a! Gel up to 10 times the vield of
commentional soil. Comtaing nutrignt
mix & transport system

Ne. 31,129 Reg 54295 NOW 2488

BUILD YOUR OWN WEATHER STATION
Accurately forecast weather and check your pre-
dictions against TV and radio. Kit includes anemom-
gter wilth windvang, indoor indicator board o show
wind speed & direction; snsitive air tank barometer
with 2 fi. indicator; siing psychrometer, rain gauge

with calibrated lube to measure

inch, 100 M. lead in wire; color clowd LD. chart, fore-
casting manual Poweredby 115% AC house current

with safety cord

Ne. 71,022 %2995 Mow

No. 31677 Reg $10995
Ay

ag litte as 17100

$26.95

AND LOW TEMPERATERE EACN DAY, Jumbg size

steal and aluminum instrement with
127 dram. Blue and pink indicalods are
carried to the iowest and mghest paints
of dary ard et o be read bedore resetting
Mo T2A6T Feg $19.95 NOW 31705

THIS FLASMLIGHT MEVER MEEDS BATTERIES! Electricity is

penerated when you squeens the fly-
whesl—ng rechanging! Uses 22 W
Bashlighi bulbs. IT's compact, take it
amywhers & never ba stuck foc alight |
5% a2

Mo B1086 Reg $25.95 NOW S16.83

SAVE WATER WITH IHOWERSAVER Cud hot water bill without

giving up & stimulating haot shower A
peect mixture of air and wiater provides
incraased veloeity 31 T leas walumea.
Easy to install Ctrome plated brass
No. 30102 Reg. S12.50 NOW 51125

CHEMICAL I.II;TII.!I'I AS EMERGENCY MARKER or as a signal

for mighttimea bekers! Gan be seen in
daylight, znd far 1,000 yds a8 nght. 6
in. plasbic tube asts 3 hre. Comes in
pikp. of 3.

No. P-BAL2Y Reg 5TO95  NOW REDS

G0 FISHING WITH THIS MIGHTY MABRET. Lifts up to 150 pounds

F e
=t

Dizcover undersater ireasures; kocale
{tems lost i water, Aluminem frame.
bar-handbe Light enaugh for any fish-
Ing el Resists corrosion. W1 2 b
M 71105 Reg $26.95 NOW 32426

LISTEN T0 TOUR REARTI A sensitive bell deaphragem stethascope,

just like the cne yaur doctor uses. Per-
fect for teaching children about the
wanders of the human body

Mo 50.I78 Reg 512095 NOW £0.95

Lo&s

Edmund Scientific

Edscorp Bidg., Barrington, N.J. 08007

Ti1 H-22

SAVE $68.00 ON THE 30X

MICROSCOPE WITH BUILT-
IN LIBHT ideal for inspecting
plants, gems, photos. Genter focus
wheet, buit-n light sourme; miractable
condenser kms, 5% x5 135" x k"

Wo. 31.201
Reg $24.95 ¥

+$16.95
FREE

.

MAKE YDUR OWN 9 FI' HOT
AIR BALLDDN. watch it rise to
about 200 1t on just hot air. Will
lift amything wp to 1/2 Ib. Kil in-
cludes 10 precut gores. B ft of 14
gauge wirg loe ring and cone
Instructions incheded

Mo, 60,681 # $5.35

Reg. $5.95

I X 20 3PY 8COPE. So smallit
fits in the palm of your hand! 288
it @ 1,000 yas field of view. Only
2 nz. Stores eastly in your pn:mi-:ai
purse of glove comgartment. Brush

metal finish. Incl neck strap and
3" x 1%" x 27 case,

s s # $22.45

COMPLETE AND MAIL TODAY
T0: Edmond Scheniitic Co. 711 H-22 Edacery

<3 ;
Tz g Berringlen, M.J. 08007 CREDMT EARD

GIANT ﬂ‘. 2 _ MOLDERS
SIZE _ oes Do aniy paiee ORDER TOLL FREE
LT[ — o tﬂflwa
o 7 1-800-232-6877
H_J. Residenis Add 5% Salas Tax Maihod ol Payment
Total Enclosed| O check enct O mag

O send Free Giant Size Catalog

Ovisa O dm Emn

. O pwers
Signature — — Cad Mo
Name PriNT
Address
City.— 8 Tip Eapues



WUHEN IT COME
NOBODV’S EVEN

Chevrolet has more Kinds of wagons for you to choose from than anyone else.
Chevrolet’s got gasoline- and diesel-pow ered™ w agons. Wagons with available seating for
four, five, six, eight, nine, or twelve passengers. Front- wheel-drive, rear-wheel-drive,

+Some Chevrolets are equipped with engines produced by other GM divisions,

e

e e .

“ A E“
7

T e

CAMALIER Comes with maore cubic feet of cargo space; goes with more
cubic inches than the three best-selling foreign wagons.

CAPRICE CLASSIC Chevrolet's finest combination of 'MALIBU ¢ i o AT
full-size luxury, room, ride, mdeuuﬁn. ULE o i And the i‘ :...n & nhm \r.r-.ulnhlr. L!u.-m‘.‘lpﬂ“fl

USRI IS MIIIIIE [IIHHEE

CRURLIER - CRPRICE - MALIBU - 5-10 BLAZER - SUBLURBAI - SPORTURIN




10 WAGONS,
[HEUV'S LEAGUE.

and a new four-wheel-drive S-10 Blazer with Insta-Trac system that, while in
high range. lets you shift from rear-wheel drive to 4WD at any speed. Chevrolet—USA-1.
With America’s number-one choice in wagons. At your Chevrolet dealer’s now.

subsedipnes, or affilvated companies workdwide . See T dealer for details

5

“SUBURBAN With more available passengerroomgargd™ - | SPORTMAN  Chevrolet's roomiest space shuttle is now
spade, and pulling power than any regular full-5) . available with a 6.2 Liter Diesel.




GARY WITZENBURG

ISIRCOINT
.LUSTEMUN@ [POSTT

First Look: ‘84 _I'Chrysler Turbo

Chrprm:-’sphn for its ‘84 m.rbn:hnmndmmr ]

8t 5800 rpm, 160 pounds of torque at 3.600 and will do O to 60 mph
8.8 sevonds, The wheeibase will be 969 inches and it will weigh about
2.300 pounds. It will give fits to everything from Mustany HOs to
Forsches. That's Chrysler's plan; here’s our sneak photo of the prototype.

Inside the General’s bunker

Each summer brings the annual auto-
motive orgy known as the “Long
Lead" (magazine) press previews
That's when folks like Executive Edi-
tor Joe Qldham, Auto Editor Tony
Assenza, yours truly and our counter-
parts from other publications are in-
vited inside the General’s bunker to
sea. drive and photograph his coming
products for the following fall—so we
can produce the stories and get them
to you in time,

The other companies do 1L too, of
coursa, but no one does it quite like
the General. With five car divisions,
one per day, the GM Long Leads typ-
ically ke an entire working week. A
week of meetings, technical briefings.
driving and more driving. mostly on

ZB

the enormous. sweltering Michigan
Proving Ground skidpad known as
"Black Lake" A weak of buffer
lunches under a tent, receptions and
dinners at the headquarners howel,
hospitality suite gatherings every
night.

A week of total immersion in auto-
maobiles, almost constant conversation
about cars and the industry that
produces them. Conversation with the
general managers of each division,
the chief engineers the vehicle chief
engineers and dozens of other engi-
neers. designers. product planners.
sales and marketing people and the
public relations staffs that make the
previews happean.

Keep your ears cpen and you can
learn a lot in a wesek like that not

anly abaut the products but about the
Creneral msell and his intensely
competitive divisions, each orving to
outdo the other,

You can leam. for example, that:

B Oldsmobile is pretty smug and
self-satisfied in its third place (behind
Chevrolet and Ford) in industry sales,
calling most of its cars Cutlasses of
one sort or another and operating
as if nothing ever changes. And
that fourth-place Buick wants noth-
f ing more than to knock Olds off its
chrome and winyl tower and is do-
ing everything it can think of w0
further that amhbition

B Pomuiac. onve d muscalar third -
self, is struggling mightily 1o regain
the youthful. exciting. engineering-
oriented image that kept it there for
s0 any years not so long ago, Re-
gatning third is the long-range goal:
simply reversing its sales slide is the
immediate priority

B Mighty Chevrolet, oo, has been
suffering badly through this lengthy
recession that has so0 many of its wra-
ditional buyers either our of work or
warried that they might be. It is ap-
proaching the problem largely by
“de-contenting’” (strpping standard
equipment off} its cars 1o widen the
price gap between them and the oth-
ers and concentrating on fuel econo-
my while its corporate rivals stress
axcitement

B Cadillac, its customers mostly un-
affected by the recession. is doing
just fine while gas prices and avail-
ahility stay fairly stable.

You learn that Pontiac is not at all
pleased with the Chevrolet-supplied
5.0-liter V8 engines that power its
new Firebird Trans Am. In 145-hp
four-barrel or 165-hp fuel-injected
form, they're neither fuel-efficient nor
powerful enough in the fairly heavy
Firebirds (and Chevy's Camaros} 1
compete effectively against Ford's
very strong Mustang/Capri 5.0-liter
VE.

At the Chevrolet meeting., you ask
why, If Oldsmobile engineers can get
180 emissions-certified horsepower
from a same-size four-barrel engine
in the much heavier '83 Hurs/Olds.
can't the talented Chevrolet engineers
come up with compettive Camaro/

(Flease tum to page 31}
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PEST-PRUFE™ is small and uwnobiru-

e AL

an#.‘.l-ﬂ‘.‘ "xd"x 312
pound.

Clear Your Home of Mice, Rats,
Roaches and Other Pests—and
Keep Them Out!

PEST-PRUFE™ is a home-size version of the
commercial pest control device that's safe for people,
pets and the ecology. Try it in your home for 30 days.

They don't call them pests for nothing. The
bugs and rodents of this world can make life
muserable. Traps, sprays and poisons seem (o
have little effect . . . and professional exter-
minators don't come cheap. But now you can
climinate troublesome pests and ketp them
out thanks Lo new utlirasonic PEST-PRUFE.

The clectronic PEST-PRUFE unit doesn’t
kill rodents or insects—it repels them. Early
laboratory research showed that ultrasound
was effective in modifying the behavior of
mice and rats.

As commercial exterminators began using
ultrasonic sound Lo control rodents. other
studics indicated that certain frequencies
affected the behavior of insects, oo, Now,
professional pest control companies ack nowl-
edge the usefulness of ultrasonics in control-
ling certain rodents and insects,

UNIVERSITY TESTED

The heart of this new, electironic marvel is a
special quartz crystal speaker. It cnables
PEST-PRUFE to emit ultrasonic sounds that
only pests can hear.

These ultrasonic frequencies “attack” the
auditory and nervous systems of rodents and
certain insects causing pain and discomfort.
The pests are forced to abandon the covered
area and will not return while you continue to
use PEST-FRUFE.

A leading university tested PEST-PRUFE
a8 absolutely safe for humans and pets. And

PEST-PRUFE is effective in repelling:

Mice Rats

Roaches Carpenter Anis

Crickets Silverfish

Waier Bugs Locusts

Fleas « « « And many ofber
pests

since there are no poisonous chemicals, the
ecology is not harmed in the shightest.

The ultrntonic output 8 above the hearing
range of humans and houschold pets, so
PEST-PRUFE is safe foruse anywhere. [t will
not interfere with any clectrome burglar
alarms, fire or smoke detector, TY reception
or other electronic equipment.

SET UF A BARRIER TD KEEP
PESTS OUT THIS WINTER.

When you get vour PEST-PRUFE you'll
begin to notice some resulls in a few days. In
two to six weeks your infestation will be elim-
inated. Then continual operation af your unit
will prevent further nesting and inhabitations,

Even with colder weather approaching, you
can keep pests from comiag indoors as long as
your PEST-PRUFE Is in operation.

JUST PLUG IT IN.

There's no installation with PEST-PRUFE.
All you do is plug it into any 1 10-Volt AC out-
let. The solid-state electronics and quart2 crys-
tal speaker require only 5 watts of power—
just penmies per month—and it's mainte-
nance free,

Put PEST-PRUFE anywhere: home, apart-
ment, store, warchouse, or factory. It's the
perfect answer for facilities where food is
stored or handied such as schools, hospitals,
and nursing homes.

It will repel pests from areas that are diffi-
cult ta seal-off such as garages, farm
outhuildings, boats and vacation homes. One
wnit protecis an area up 1o 2500 cuble feel

YOU CANT BUY BETTER
PEST PROTECTION.

PEST-PRUFE is state-of<the-art technol-
ogy. Until now, commercial units used by
professional pest control companies cost up to
$200—but lower cost solid-state components
allow PEST-PRUFE to give vou the same pest
repelling power for only $49.95 (plus $2.85

shipping and handling). Now there's no need
to emply messy traps or buy poisonous chemi-
cals again and again.
TRY IT FOR 3 DAYS
WITHOUT RISK.

We urge you to try the PEST-PRUFE unnt
for 30 days. If you don't see proof that it is the
most advanced, efficient pest eliminator
available today, return it for a complete, no-
quibble refund —including return postage.
You are protected by a onc-year manufac-
turer's warranly as well as Shelburne's
26-year reputation for satisfied customers,

HERE'S HOW TO ORDER.

To order, simply send vouir check for 540,95
plus 52.B5 shipping and handling to the
Shelburpe Company at our address below,
Credit card holders can speed their delivery by
using our toll-frec number.

{Md. residents should add 39 sales tax.)

—y{ALL TOLL-FREE:
Monday thru Friday
9 am. to 5 p.m. Eastern Time
(800) 638-6170
All other times call
(800} 218-2606
——Maryland residents call 3634304 —J

Gzt nd of rodents and insects without using
messy lraps of poisonous chemicals, Let
PEST-PRUFE clear your home prompily and
effectively. Order one today and try it for a full
month &t no obligation.

The
Shelburne
Comnpeinty

110 Paimters Mill Road Dept. Y39

Owings Mills, MD 21117
{301) 363-4304

€ The Shelburne Company 1981




FINALLY, A BAND SAW

YOU DON'T HAVE TO GUT GORNERS T0 OWN.

Imagine a band saw with the power you want, at a price that’s hard
to imagine.
[ntmducmg Black & Decker's Drill-Powered Band Saw. The band

saw that’s actually driven by vour W" or 3" electric drill,
You get the power and accuracy you need to cut through 4" dressed

lumber and most metals, but at a fraction of the cost. Because your

drill 15 the motor. ) .
It comes complete with a wood-cutting blade (ather wood or metal

cutting blades are also available), a mitre guide and a 10" tilting table

that adjusts for bevel cuts to 45 degrees. Yet, our band saw is so com-

pact you can carry or store it just about anywhere.
It even connects to shop and tank vacs to collect sawdust. And has

a full one-year, home-use warranty.
The Dnll-Powered Band Saw. From Black & Decker, All the features

vou'd expect from an expensive

band saw. Except the high price. Black & Decker

Black & Decker, Consumer Accessory Drvizion, P.O. Box 297, Hampstead, MDY 21074,

-
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{(Continued from page 28)

Firebird power? And you're told that
Chevy could get more VB horses but
feels (they say) that the current cali-
brations are the right power/economy
compromise in such “totally bal-
anced" performance cars.

GM in racing?
Mot for many. many years has the
presence of moLOrsports been so evi-
dent at the GM previews, Some days
you could almost smell the hot oil
and rubber. It's no secret in Detroit
that the general managers of at least
three GM divisions have been trying
to bump GM's corporate management
off the fence toward the side of sell-
ing through racing. These are
Chevy's Bob Stempel, Pontiac's Bill
Hoglund and Buick's Lloyd Reuss—
smart, dynamic, aggressive young ex-
ecutives who understand. the value of,
indeed the nesad for pumping compet-
itive excitement into their products
Though GM has long permitted ab-
solutely no open involvement in mo-
torsports, from time to time some of
its divisions have kept the competi-
tive fires alive by developing and
marketing heavy-duty "off-road"’

parts o keep their respective inde-
pendent racers in the winner's cir-
cles. Chevrolet is the master of this
technique. As a result, the Chevy

small-block V8 engine has been domi-

nant in many forms of the sport for a
good many years—including
NASCAR stock-car racing. where vir-
tually all GM-based cars use it

Buick Div.. GM's VE expert. has
built up a similar program for V&
heavy-duty parts aver the last few
years, Now Pontiac. which supplies
all of GM's 2 5-liter Fours. has joined
the fray with a Super-Dutly parts pro-
gram for four-cylinder classes.

While Chevy Corveites and Cama-
ros have enjoyed lremendous success
on the country’s road racing circuits
for as long as most of us can remem-
ber, Buick Regal-bodied stock cars
have cleaned up in NASCAR for the
past two seasons. And this year Pon-
tiac's aerodymamic Firebird Trans Am
guickly became the car to beat in the
Trans Am road-racing series it was
named for 14 years ago.

Theugh still under the corporate
thumb at Long-Lead time, two of
these eager but frustrated divisional
managers were not shy about flaunt-
ing their top racers for the assembled
magazne editors and writers. Chew-
rolet’s dinner was essentially a retire-

ment party for Vince Piggins. long-
time head of the "Product Promotion
Engineering™ Group responsible for
developing and distributing these
heavy-duty pans

For its part, Pontiac had Richard
Petty and his NASCAR Grand Prix.
Con Prudhomme and his NHRA fun-
ny-car Firebird, and former World
Driving Champion Phil Hill on hand:
plus the SCCA Trans Am series-lead-
ing Mecham Racing Firebird and its
owner. Dennis Mecham.

It's taken three dismal sales years
and two seasons of open Ford Motor
Co. participation to bring these GM
divisions' healthy new interest in mo-
torsports o the surface, and in a way
that's a shame. Competition does
“improve the breed,” and we think
there should be some level of consis-
tent involvemnent by the U.S. mamu-
facturers every year, good times and
bad. Most of the imports do it contin-
uously, and it certainly helps their
sales and images.

We can only hope that the world's
largest automaker—which competes
virtually everywhere else on the plan-
et where its cars are sold—leans to-
ward more involvernent, not less,
here at home where it matters most
as the long-awaited aulo recovery
begins. P

THE GIFT FOR OGGASIONS
YOU'D LIKE TO FORGEL.

For those of you who have
ever fumbled in the dark for
a flashlight, only to find the
batteries dead, &
haa the ect gift
The Spotliter ™ Rechargeahle

Light. A pow-
e ight
that's always
charged and
easy to find.
Because it
stores neatly
on the wall in its
own recharging
uni_tfh Spotliter'

e ter ™
from Black & Decker.
(e gift that will be a constant
bright spot in anyone's life. No
matter what the occasion.

SPOTLITER”

Always charged. Always ready.

@Mnm
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Kings, 9 mg. “1ar”, 0.8 mg nicotne; 100's, 10 my. “1ar",
0.9 mg. niconine av. per cigarette by FIC mathod

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




refreshing. Low 'tar’ Kool Lights.
The taste doesn't miss a beat.

There's only one sensation this
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1983 FORD ESCORT WAGON

N T I
o P

THE BEST SELLING
WAGON IN AMERICA.

A good thing gets even better.

For two years running, Escort Wagon
has outsold every wagon in America.
Foreign or domestic.® It also has 58.4 cubic
feet of cargo volume with the rear seat
down. But since there's always room for
improvement, we've added over 90 new
improvements, ranging from a new luxury
sound insulation package to a new fuel-
conscious shift indicator light.

Awagon for braggin'.

Escort is the only American-made
wagon with both front-wheel drive and
four-wheel independent suspension *°

And Escort's unique CVH engine also gives
you efficiency worth bragging about.

EFA
43 EST EST
HWY MEPG

Based on Ford tests. Actual EPA ratings
not available at press titne. Estimates
projected for comparison. Your mileage
may differ depending on speed, distance
and weather. Actual highway mileage
and California ratings lower See your
Ford Dealer for actual EPA ratings.

Whether you buy or lease, see the '83
Escort Wagon at your Ford Dealer. And
remember, get it together—buckle up

"Based on ®. L Polk & Co_ registrations for Ociaber, 1980
thru May, 1982 °'Excluding othet Ford Maotor Company
products

HAVE YOU DRIVEN A FORD.. . LATELY?

FORD DIVISION




Troubleshootin
Fuel System Problems

ATMOSPHERIC —

FRESSURE A conventional carburetor recog-
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Fuai system problems are
amondy the most difficult to
solve, particularly for anyone
working without professional tools
liké emissions analyzers and oscillo- _
scopes. These problems are tough because the PUSHROD [
fuel system is really seven different systems. \
Because of this complexity, the mechanic rules out other -
causes of engine problems before turning to the carburetor. Of
course thers are cbvious exceptions, but for the normal range
of no-starts, hesitations, stumbles, misses, backfires and burps
a thorough check of maintenance items and internal engine
fmuliﬁun should precede any attempt to diagnose a fuel prob-
2m.

However, most disgnostic checks can be complated satisfac-
torily with a minimum of equipment. Even eléctronic ignition
diagnosis can be performed with an inexpensive analyzer. I

Carburetor troubleshooting is another story. While some '
tools are available to help with specific troubles, the most help- -
ful rools for diagnoesing fuel problems are priced beyond the
range of do-it-yourself machanics. Instead, the part-time fuel
system diagnostician must rely on his eyes and ears plus his
knowledge of systems that control engine fueling and symp-
toms that maifunctions can provoke. Sarurday mechanics must
weigh the symptoms, such as surging, hesitation or rough

TAPPET

CAaM
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idling, and logically determine
which of tha carburetor or fuel-
supply components is the likely
cause.

Most cars on the road today use
@ conventional carburetor to con-
trol fuel and air intake. For fuel to
burn well, this ingenious device
must maintain an air/fusl ratio of
about 15 to 1. Connected to the engine
cylinders by intake manifold runners, it
provides fuel and air in response to
pressure drops created when the pis-
tons move down on intake stroke. It
also responds to the driver's control,
maintaining that relatively accurate air/
fuel ratio as the throttle plates open and
close. To do this efficiently under vari-
opus conditions, a typical carburetor
depends on at least six different sys-
tems: fuel reserveir, main metering,
idle, enrichument, accelerator pump and
cold start.

While most carburetors employ vari-
ations of the same systems, they coms
in many sizes and shapes, and fall with-
in three classes: one-, two- and four-
barrel. Barrel refers to throttle bores in
the carburetor, 50 these classes are
based on the number of throttle bores
the carburstor has.

Four-barrel carburetors are designed
to open the secondary barmels—the two

36
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rear ones—only when the pedal is
pushed past the %= mark or so. This
type of carburetor is called a two-stage
design. There are also two-staga, two-
barrals in use. All two-stage carbs hawve
a choke flap on the primary side only.

Before the carburetor can do itz job,
fuel must be dalivered by the pump and
1ank system. [f you understand how
that systemn and the six systams within
the carburetor function, you will be
well on your way to a working kmowl-
edge of conventional fuel systems. In
the following subseciions we'll discuss
sach system and explain what happens
when it fails.

Fuel delivery system
The fuel delivery systemn of a carbu-
reted engine consists of 8 mechanical

LDOLETTHHNSFEH metaring drr:u!l

e g

pormal crulse p

anm

delivery problems are aasy to recognize
because they produce a very clear
symptom: The car behaves as though it
has run out of fual. Usually the engine
dies at high speed. Sometimes it will
restart when you ease off the throttle. If
not, it can usually be starned with the
key, but may die again. This will ccour
primarily under heavy load conditions,
such as hill-climbing.

The first thing to consider when you
have a delivery problem is the filter. If
it isn't new, raplace it. On many cars,
it's behind the carburetor inlet nut.
Before loosening the nut, be sure the
engine is cold and lay a rag under the
inlet. Then remove the nut and pull the
filter out. Note any difference betwean
the front and rear of the filher. Many
have a check valve on one side. Other
cars have in-line fuel filters. Canister-
shaped with a nipple on each end, these
are spliced into a fuel line.

If the new filter doasn't solve a fusl
delivery problem, the pump pressure
should be tested. Disconnect the fuel
line at the carburetor and attach a fuel-
pressure gauge. Run the engine at idle
on the fuel in the carburetor float bowl
and read the pressure. Generally, it
should be between 4 and 7 pounds per
square inch (p.s.i.), but it would be bast
to check the exact figure. If pressure is
too low, replace the pump.

POPULAR MECHANICS + NCVEMBER 1982




MANIFOLD
VACLILR

A carburetor’s power valve or snrich-
ment circuit {above) enriches the fual
mixture under heavy load (low vacuum)
conditions. The accelerator pump sys-
tem (below) provides axtra fual when
driver moves throttle toward foor.

DISCHARGE
FRAia0E

| DISCHARGE
CHE CK‘_&A LL

PUMP
LINKAGE

DURATION

If pressure is okay. check for pump-
ing capacity. Disconnect the fuel line at
the carburetor and hold it in a graduat-
ad container. Look at the second hand
of your watch, while an assistant runs
the engine until it pumps one pint into
the container. At idle speed, it should
produce a pint in about 30 seconds. If
there are lots of air bubbles in the fusl
and capacity is low, there may be a
small hole in the line batween tank and
pump.

If the pump is producing full pres-
sure but will not deliver enough fuel.
suspect a restricted fuel line, clogged
tank or clogged purge canister or tank
vent. If the tank is full of dim, you
should see some when you disconnect
lines. Restrictions are usually caused by
kinks in fuel lines. A clogged canister or
vent will produce a sound of air being
drawn into the tank when the gas cap is

POPULAR MECHAMNICS = NOVEMBER 1982

removed, the car also should perform
satisfactorily withow the gas cap. If the
systam appears okay but the pump will
still not meet capacity specs, have it
raeplaced.

Fuel reservoir system

When the fuel arrives at the carbure-
tor, the fuel pressure forces the needle
valve open. Then the float bowl within
the carb begins to fill. As it fills, a plas-
tic or brass float inside rises and pushes
the valve closed. When fuel reaches the
proper level, the nesdle closes to pre-
vent the bowl from overfilling.

If the needle doesnt close, the
angine will run rich, because the fuel
leval will continue to rise and fuel will
be forced through the metering system
and float-bow!] vent tube. This condition
is typified by roughrness, chugging and
black smoke. A rich condition will
sometimes clear up under load at wide-
open throtile, because the engine is
using so much fuel the float bowl
doesn't overfill.

Several things can cause the needle
not 1o close. One s sSimply 8 worm nee-
dle or seat. Ancther is dirt wedged
between the needle and seat. This can
occur if a car is run without a filter, or if
care is not taken to maintain cleanliness
when the fuel cystem iz apart. A third
cause is an improperly adjusted float
system. A Very common cause is a plas-
tic float becoming saturated with fuel,
and sinking in the kowl. A brass float
with a hola in it will also sink.

That brings us right back to the fual
pump. If fuel pressure i5 excessive, it
can hold the needle valve open.

Main metering system

The main metering system provides
fuel under all open throttle conditions.
Under heavy load and acceleration, it is
supplemented by other systems, This
system depends on vacuum developed
by the pistons moving down in their
bores to draw in fusl.

If you look down the throat of a car-
buretor, you'll see that each barrel has
a throttle plate at the bottom and a nar-
row section or venturi somewhere near
the top. There is usually a2 second bar-
rel, a booster ventur, within the main
venturis, When throttle plates are
opened, pressure drop created by the
pistons causes air to be drawn through
the barrels. When air moves through
the narrow wventuri of the carburetor,
the vacuum signal is amplified. The
booster venturi amplifies it further.

In the center of the booster wenturi,
you'll find a tube with a hole in it. This
tuba leads to a meatering passage that is
joined to the botiom of the float bowl.
Where it meets the float bowl, there is a
metering jet. When air passes through
the booster ventur, it literally sucks
fuel out of the float bowl in much the

same way you can draw liquid through
B straw.

If the metering circuit becomss
clogged with dirt, the engine will run
extremaly lean, causing misfire, rough-
ness and stumble at partial throttle/
cruising conditions. Idle will probably
be okay uniess the idle circuit is dirty
too. Since it is nearly impossible to tell
the difference between an ignition mis-
fire and a lean misfire without an oscil-
loscope and emission analyzer, it is
important that ignition problams are
ruled out first.

Many two-stage carburetors meter
fuel for the secondary barmrel(s) by &
valve linked 1o a secondary air flap. As
air rushes through these barrel(s), it
pushes the flap open, which opens the
metering wvalve. As air wolume in-
creases, 50 does fuel supply in correct
proportion. A two-stage carburetor that
performs well on the primary barrals,
but causes hesitation. bucking or surg-
ing when the throttle is floorboarded,
may have a secondary metering system
problem.

Idle system

With the throttle at idle the idle
adjustment screw or idle solenoid pre-
vents the throttle plates from closing
completaly. Since air volumae paseing
around the nearly closed throttle plates
is not sufficient to draw fuel from the
main metering circuit, an idle fual cir-
cuit is provided to connect the fuel res-
aervoir to a small hole in the carb barrel
just below the throttle plates. With the
engine running, air rushing around the
edge of the nearly closed throttle plate
causes & pressure drop. This vacuum
draws fuel from the idle circuit.

Just above the idle port and bridging
the edge of the throttle plate is the idle
transfer port. This port, also connacted
to the idle circuit, provides a transition
from idle position to open throttle.

An incomect idle mibture causes
rough running. high emissions and
poor fuel economy. A clogged wansfer
port can cause hesitation, surging or
stumble at off-idle throttle positions.

]

Enrichment system

During open-throttle, high load
conditions, the carburetor's metering
circuit can't provide enough fuel for a
suitahle airffuel ratio, 50 an enrichment
or power valve system is provided,

Most enrichment systems consist of a
piston and metering rod or & dia-
phragm-controllad valve, High mani-
fold vacuum keeps the diaphragm
closed or the piston down in its bore,
preventing fuel from entering the sys-
tem., As vacuum falls, the spring-loaded
piston rises in its bore, pulling the rod
out of the metering jet that it restricts,
increasing the amount of fuel supplied.
With diaphragm-controlled valves, a

7
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circuit can remain open. This makes the
engine rich at light throttle. Fuel econ-
omy suffers.

The enrichment valve can also cause
A lsan condition if it jams in the high
vacuum position, or if its fuel inlet port
becomes clegged. A nonfunctioning en-
richment system will cause loss of pow-
er, stumble and surging under heavy
load/open throttle conditions. Absolute
confirmation of an enrichment valve
problem calls for tear-down and inspec-
tion. However, a service facility that's
equipped with a chassis dyno and
emissions analyzer can confirm a faulty
power valve without opening up the
carburetor. Detonation—spark knock
—can also result from an excessively
lean condition.

Accelerator pump system

In addition to the main metering and
enrichment systems, controlled by en-
gine vacuum, a carburetor needs an
accelerator pump systam that responds

8
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to throttle movement. Without it the
carburetor can't supply snough fuel
whan throttle plates open suddenly.

Two types of accelerator pump sys-
tems are In use—diaphragm pumps
and piston pumps. Diaphragm systems
have a spring-loadsd neoprens dia-
phragm that, when compressed by the
throttle linkage. delivers fuel to a nozzle
or nozzles in the carburetor barrel. Pis-
ton-type accelerator pumps use a
spring-loaded rawhide piston. A check
ball near the discharge nozzle stops the
flow when the accelsrator pedal is held
steady. When the pedal is released, the
retuming piston or diaphragm draws
fuel from the float bowl. A second
check valve keeps the charge from leak-
ing back.

If your car hesitates severely when

you tromp on the acoalerator, your car-
buretor may have a worn or damaged
accelerator pump or a clogged dis-
charge nozzle. By manually operating
the throttle while you look into the car-
buretor, you'll be able to determine

whether the pump system is delivering
fusl.

Cold-start system

The most important cold-start com-
ponents—the choke and fast-idle
mechanism—are controlled by the car-
buretor.

The choke is an air flap that partially
covers the carburetor barrel(s) when
the engine is cold. The restriction creat-
ed speeds up airflow. Resulting turbu-
lance helps vaporize the fuel injectad
by the accelsrator pump when the
throttle is floored for a cold start.

Once the engine is running, the
choke continues to limit the air intake,
ensuring that the airffuel mixture will
be richer with fuel than under normal
conditions and that the increased tur-
bulence will help improve the cold-
engine combustion.

The choke flap is usually controlled
by a metal coil that expands as it
warms. The coil is usually located with-
in a housing on the side of the carbure-
tor. Sometimes it is on the intake man-
ifold,

On the throttie side of the carburetor
& bellcrank is connected by linkage to
the choke flap. Called the fast-idle cam,

| it has a series of graduated steps. Rest-

ing against the fast-idle cam is a fast-
idle adjustment screw attached to the
throttle-plate shaft. When the engine is
cold and the throttle is floorboarded for
a cold start, the choke coil closes the
choke flap that pushes the linkage
which rotates the fast-idle cam. When
the throttle is retumed to idle, the fast-
idle screw contacts the high spot on the
cam.

Choke problems show up most often
in the form of difficult cold start-
ing. Generally, this is the result of tha
choke being set too lean or simply not
working. A lean choke adjustment
will also make the car hesitate during
cold driving. A rich choke adjustment
will cause high idle emissions. poor

uals provide specifications and adjust-
ment technigques for the more commaon
carburetors. Some can be adjusted
using only a steal rule. For others, a
choke-valve angle gauge may be neces-
sary. ™
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Start your own money making business!

Make up to 122 an hour—
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Get into this booming high-profit business that's
Easy to learn — Easy to do— Easy on You!
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Airborne observatory maps Orion

Travel 60 miles from the nearest city
lights and point an ordinary set of
binoculars just below the three stars
in Orion's belt and you'll see much of
the Orion Nebula—a vast cloud of
stars, stardust and gases. But. be-
cause of atmospheric interference,
you have to climb 40,000 feet or
more above the earth to get detailed
photos of Orion

ated a new kind of map that shows
“brand new'"’ star formation.
The three bright objects near the

bottom of the map are called the Tra-

pezium Cluster. Thess are not quite
one million years ald. They're about
30 times more massive than our sun,
but they look even bigger in the pho-
to because of its long exposure time
Toward the center of the map is a re-

NASA's new map of the Orion Nebula shows the older three stars (lower left) of the
Trapezium ageinst the swirl of dust, gas and reglons of “brand-new" stars.

That's why a team of scientsts led
by NASA's Michael Wemer recently
went up in a C-141 Starlifter dubbed
the Kuiper Airbormne Observatory.

The craft's 36-in. elescope cap-
tured terrific infrared photos of the
nebula. They weren't the first such
photos, but by later imposing the in-
frared images on a black and white
Orion photo, the NASA scientists cre-

gion of densely packed stardust. Here
stars are not much older than
100,000 years—very young in astro-
nomical terms. These superenergetic
stars are expected to explode as su-
pernovae far into the future. How
far? It can be expressed in tens of
thousands of years, but any predic-
tion will be very imprecise.” says
Wermner

Jet lag diet
There always seems to be room for
one more diet. The latest comes from
Argonne National Laboratory biologist
Charles Ehret. who developed a feast-
and-famine plan for those who travel
scross three or more time rones.

Say you're traveling to Paris from
Mew York. crossing three time zones,

42

The diet calls for exira helpings of

food three days befors the flight;

very light meals two days before; an-
other feast the day before; light eat-

ing on the day of the journey, and a
final feast on the day after the trip.
You return to your normal eating
habits the next day. The diet is de-
signed to maintain your natural big-

logical “'clock.” Argonne officials say.
If you'd like a wallet-sized rundown
on how the diet works, send a sell-
addressed stamped envelope to: Sci-
ence Dept, Popular Mechanics. 224
West 57th 50, New Yark, N.Y. 10014.

Fly (ash) in the ointment
S0 many people are wormed about
the dangers associated with nuclear
power plants that a number of utili-
ties are wming their attention 1o
coal-fired power plants to help ease
the impact of petroleumn shonages.
Mow it seems possible that the coal-
burning plants also pose a radiation
danger

Biologist Paul Ziemer and his col-
leaques at Purdue University have
begun experiments to determine how
much radioactive radon gas is re-
leased into the environment by fly
ash exposed to various conditions. Fly
ash is a by-product of coal burning.
The gas is nonpoisonous, but it also is
inert—it doesn't break down after en-
tering the human body. In the lungs,
that factor may pose serious threats.

Fly ash is also used as a binder in
concrete blocks for homebuilding
Thus. the Purdus scientists are also
trying to determine whether well-in-
sulated homes built with such blocks
pose a radiation threat 1o residents.

Which is the experimenter?
It's eerie, but true, that a school of
dolphins being studied by a Living
Ocean Society team off the Bahamas
went far beyond anything the experi-
menters dreamed of in mimicking hu-
mans. Writing in a National Wildlife
Federation joumal. team leader Hardy
Jones says the spotted dolphins mim-
icked 10 different sounds generated
by a computer and based upon re-
cordings of dolphin calls. But the
team was really surprised when,
while filming the experiment, it ob-
served the dolphins diving into the
water Lail-first—the way their human
observers had dived earlier.

“Clearly we are only beginning to
unravel the world of the dolphin,”
Jones wrote. He says the dolphins
were probably checking to see how it
felt 1o act like the experimenters. P
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$1.00 refund.

$10.00 refund.

NOW YOU CAN GET MOTORCRAFT’S HIGHEST QUALITY
AT THE LARGEST REFUND EVER.

Get up to $19.50 in refunds on some of the luned, properly driven engine. Motorcraft

highest quality automaolive parts you can buy, FL-1A oil filters trap more dirt and last longer

Fraom Maotorcraft. Until November 30, get up to  than any other leading filter. And Motorcrall

$9.50 back on Motorcrall spark - Super Premium oil can save you gas.

plugs, filters, and ail. And, Mmmm@ See your Motorcraft retailer today

NMovember through January, el a for complete refund details. It's your
$10 refund on Molorcraft batleries. chance to get Motorcraft's highest

.
Motorcralt extended tip spark plugs | o — _‘ﬂ ‘ quality . . . at the largest refund ever.
give more power lo a properly =
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Smaller, more efficient motors are arriving, and
higher performance muscle models are in the works.

BY BILL McKEOWN soanne epion

An{.r skipper looking for more, or
less, motor to match a hull will
find a wider choice than ever this com-
ing spring. Prices have not jumped

much. However, durability, perfor-
mance at high and low speeds, plus
convenience of operation are all up-
graded.

G

And waiting in the wings, as wall as
proving themselves afloat, are racing
motors with more horses hidden inside
than manufacturers have been willing
to admit. Though 300 hp from Mercury
is the largest stock production mill on
the market, there are guesses that the

{Fiaase turn to page $6)

' Refinements to add offshore depend-
ability and smooth, siow-speed trall-
ing are among Evinrude’s changes,

zumm Chrysler outboard lineup is
Bl-hp, fourcylinder Charger, de-
sigmed for bass and ski-boat use.

!anar to speed pontoon and deck
boats for water skiing [s one goal of
Johnson's new mid-range modeils,

‘C.rmm like Angler-22 with walk-
around cabin can plane out with a
Mercury 200. All Mercs are updated.

! Norted as durshle outboards, Mariners
add higher performance in 17 power
ranges from 2- to 200-hp modals.
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Ecrn

while
you .
jlearn®

Call Toll Free
1-800-257-1212

The Air Force Reserve
can do something im:-
portant for you! we'll
teach you a skill you
can use. We will pay you
while you learn. Spend one
weekend a month and two

weeks a year with the Air

Force Reserve. You'll earn an

extra income plus other unigue
benefits. It's a good deal for a better
tomorrow. Find out about the Air
Force Reserve. Your opportunity is here

— e i s e 3 e e m—— e — T T T S S S SRS SRS S S S e S F e e e e e e e

Call: 1-800-257-1212

Or Flil Out Coupon and Mall Todayl
To: Alr Force Reserve Opportunities
Box 3008, Warner Roblns, GA 31039

Marne

AOCresE

B SeTViE e ko TLate af girte

AIR FORCE RESERVE »~~~

A GREAT WAY TO SERVE



WE CUSTOM-MAKE GLASS SCREENS
TO FIT ANY ARCHED, ODD-SIZE
OR STANDARD DIMENSION
FIREFLACE OPENING.

£ The kon Shap 19, B>

We build our custom glass lireplace
scieens without compromise in materials
of workmanship, The frames are crafted
from heavy gauge steel. Hinges, iatches
and mesh curtains are all extra heavy duty,
We'll not only build you & glass screen 1o
fit, it could last as long &% your fireplace

HNow on display 8t our new locations:

Pomona, CA  Sarssots, FL  Houslon, TK
(714} SGB-57T66 (811} 923-1479  (T13) TES-0648

CALL OR WRITE FOR FRIC BROCHURE
r

‘e ard .l-.i'v'll.- Charet &

THE IRON SHOP

MAMUFACTURERS

COLOR CATALOG

Bulld Your Own

Grandiather Clock
Prices Starting Under

4

{inl:luﬁln movament
dlal}

s Do—iwyoursalf Cas8
kit, parts pre-cut

® Finished clocks

& Solid 3/4" hard-
woods: black
walnut, cherry, oak

& Heirloom quality

® Factory direct prices

= Solid brass Wes!
Garman chiming
movements

= Money back
guarantes

® Prompt shipment

Qﬂ;mﬂm o G, b 2
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{Continued from page 44)

Johnson and Evinrude V8 machines
| {PM Tests The Biggest Outboard Ever,
page 68, July ‘82) and Marcury's new
V6 with electronic fuel injection may be
approaching 500 horses. Speeds that
shave the official—and unofficial—
world's records of 136.3 mph {137.9in
Eurcpe) are rumored to have been
reached already on closed-course rac-
ing straightaways.

The official record-book spesds have
probably not been pushed up recently
for two good reasons: Record runs are
dangerous and accdents can give the
sport and a manufecturer a bad namsa.
And, to set @ new record, it's worth-
while to push speeds up by a consider-
gble jump so that the competition can’t
go out and top it a couple weeks later.
Instead, the factory teams seem 10 pre-
fer compatition these days on a race
| course.

One of Mercury Marine's changes
| this coming year is to drop the power of
its smallest motor from 3.6 to 3.5, but
to improve convenience substantially
by adding a gear shift. No longer is it
necessary Lo stant up in gear, Shift it
from neutral to forward, and 360°

Chrysler Sailor 180 outboard is rated in pounds of thrust and designed with
optonal long shaft, cockpit conuwnls and wvertical-pull starter for sailboat use.

stearing allows for reverse. Mercury
will have its usual complete line of
power options from 3.5 hp up to 300 in
15 different engines. Carburetor modi-
fications for smoother trolling, corro-
sion-resistance improvements and add-
gd fuel fiters are changes to smaller
models. Power-boosting refinements
have been added to the big Merc mod-
als.

Mariner outboards, starting at 2 hp,
go up to 200 hp for "83 through 17 pow-
er categories. New for their mid-range,
four-cylinder, 50-hp model is Mariner
Power Trim to adjust the thrust angle to
match throttle settings. The 50 comes
with manual or electric start.

Chrysler has 18 hp ranges, with the
newest a 90-hp, four-cylinder Chal-

The Marc 25, planing off a Fisher Marine
SV-2, is equipped with a stainloss ex-
haust to resist salt and brackish water.

Mariner, with its reputation for durable performance, s choice of these commencial
fisharman for installstion in the forward outboard well of a Hatteras-style skiff,
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lenger designed specially for water ski
and bass boat performance. Models for
auxliary sailboat use are rated as the
Sailor 180, a 7.5-hp, manual-start mo-
tor geared down for 180 pounds of
thrust, and a 8.8-hp Sailor 250. Long
lower units, dual cavitation plates and
large props on these models help pre-
vent cavitation when backing up, and
ald in controlling a big sailboat hull,
Evinrudes and Johnsons will have 19
standard models, in 2 to 235 hp, plus
three more two-cylinder motors, called
Worktwins by Evinrude and Work-
Horses by Johnson. Coming in 25, 40
and 55 hp, these are for commercial use
and have several improvements. Onae is
&n rpm limiter on the 25 and 55 that

Smaller outhoards do more chores, and
Evinrudo’s 8.8 can handle a varioty of
hulls where there are 10-hp limits.

Mercury's new 3.5 now has neutral¥or-
ward gearshift, rather than starting in
gear, and is quieter with inlet silencer.

will prevent engine overspesad due to
lighter loads or worn propellars.

Johnson Sailmasters and Ewinrude
Yachtwins of 4 and 7.5 will be joined by
an electric start 9.9-hp model with an
extra-long. 25-inch lower unit and
increased reverse thrust for sailboat
maneuvering. A new 50-hp electric
with tiller steering for back trolling in
fishing boats is also available,

Suzuki will again have 14 hp cholces,
ranging from 2- to 140-hp models for
1983, with awtomatic oil injection on
the big engines. Sears Gamefisher
engines will noumber seven, from 1.2 to
15 hp.

Additional motors, mostly in the
smaller power ranges, will be an-
nounced next spring. Meanwhile, you
can think about getting your boat in
shape for the spring. ™
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Try gold rum —the
smooth alternative o
bourbons, blends, Cana-
dians, even Scotch. The
first sip will amaze you.
The second will convert
YOUL

Malke sure the rum is
from Puerto Rico.

Rum has been made in
Puerto Rico for almost five

- el v centuries. Our specialized
skills and dedication have produced rums of exceptional
dryness and purity. No wonder 86% of the rum sold
in this country comes from Puerto Rico,

RUMS OF PUERTO RICO

Aged for smoothness and taste.

For Ires Flums of Puerto Aico” mcipes. wribs, Puirto Pacan Puirs. Depd. PM-5,
1280 A of B Armgncas, MY, MY 10002 © 1082 Governmant of Fuano Hico

it's because you
haven't tasted
gold rum

on the rocks.

If you're still
drinking
whiskey

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




ULTRA LIGHTS: 4 mg. “tar”. 0.4 mg. nicotine, LIGHTS: 11 mg. “tar", 0.9 mg. nicoting, KING: 15 mg. "tar”, L1 mg. nicotine, av. per cigarette, FTC Report DEC. 81

Winston

rica’s Best.




Refrigerator is a noisy dynamo

My new 1580 Admiral frostless re-
frigerator, Mode! NTZ196, runs as
noisily as a dynamo. The dealer
claims this is normal for this model
Is there anything that | can do to
have it run silently?
—Donald Wightman, Waltham. Mass.
New refrigerators use a high-speed
compressor and two fans which run
almost all the time. compared to the
older types which used a slow-speed
compressor and no fans, so noise lev-
el may be higher than what you're

used to. Other contributors may be
tubing that vibrates, a drain pan that
rattles, a cabinet which is not level or
compressor mounting bolts that may
be loose.

My advice would be to check all of
these possibilities and if the refrigera-
tor doesn't quiet down. have an Ad-
miral authorized service agency in
your area check it, If stll dissatisfied,
you may want to call Admiral. The
toll-free number is 800-447-8371,
Ask for customer service.

Dryer doldrums
I have a Kenmore electric dryer
modal Mo. 110-62101. senal No.
F-14803362 Most of the time. when
starting the dryer, all ! get is a hum
with no drum movement. If [ move
the drum by hand one-quarter tum,
then start the dryer. I get normal b
movemnent. | can find nothing binding
the drum. I've replaced the pulley
and belt. Do you have any idea
what's wrong with the dryer?—
Thomas W, Schulte, Homestead. Fla.
The externally mounted centrifugal
switch (black box on front of motor)
i5 maost likely sticking, or otherwise
faulty, and preventing the motor from
starting properly. You might try dis-
connecting the power to the dryer
and blowing out the motor using an
air compressor or a shop vacuum that
blows air. Sometimes dust and lint

Surprise performance

I own a Hotpoint elsctric range Model
No. RE766-01 My problem is with an
intermittent operation of the oven
and broiler. Often. aeither the oven
nor broiler will go on when either is
tumed on sometimes they will go off
spantanecusly after being on for a
brief period.

Hotpoint has sent servicemen over
twice only to have the unit operale
perfectly when they arrive {100 to ]
odds so far). | already purchased a
new functional switzh for $30 which
didn’t solve the problem. [ noted that
there was a printed circuit board with
solid-state components mounted be-
hind the oven rheostat. and I'd like to
get a cireult diagram for the range. [
am an electrical engineer. and would
like o service the range mysalf, Can

you help?—William H. McSheehy,
Sudbury, Mass.

It sounds as if your problem may
be hard to pinpoint If I were a bet-
ting man, | would put my money on
tha hot-wire relay. From what you
say, the control may be sticking due
to temperature change and thus caus-
ing your problem. There is also the
possibility of an erratic contact in the
OVen Sensor.

To get a copy of the circuit dia-
gram write: General Electric Co., Dis-
tribution Center, 35 Rix Mills Rd..
New Concord, Ohio 43762, Be sure
that you send the model and serial
number of your electric range and
ask for Tech Data Manual, publication
No. 30-8400-4, 1 certainly hope that
it helps!

Burned-out fan switch

{ have a Montgomery Ward refrigera-
tor mode! HMG-2272-25E. The fan
switch No. 69307418 continuously
bums out. This problem cowld be
caused by either a defective switch
being supplied by the switch manu-
facturer or a switch not rated proper-
Iv o handle the start current of the
fan motor. Can you suggest a better
switch that [ might purchase or an al-
ternative sofution o cormect the prob-
lem?—Loren 0. Carlson, Waipahu,
Hawali

[ have checked with Montgomery
Ward. The switch part number is cor-
rect for your model refrigerator. and
the company's records indicate no
previous problems with this

get into the moving parts of the
switch, causing the sticking (see
drawing. right},

If the air doesn't work and you
still hawve the humming noise, [ sug-
gest you replace the centrifugal
switch. This is attached to the
maotor with two screws and a num-
ber of wires. Be careful to mark
each wire as you remove it from
the switch or yvou'll have trouble
later.

You can order a new centrifugal
switch from Sears. You will have to
supply the company with the mod-
el number of the dryer along with

BLOWER MOUNTING ILEFT-HAND THRAEADS]

EXTEAMAL CENTRIFUGAL SWITCH
MOUNTING

DRAUM-DRIVEN
PULLEY

switch. The switch supplier will
be sending you a new tested re-
placement switch free of charge.

When removing the old switch,
check for water in the insulation.
A remote possibility, which will
cause premature switch failure, is
water leakage into the switch
during the defrost cycle. This
might be due to a leaking drain,
a cracked liner or a cracked

breaker trim. |

If yoin have a probfem with any applisnce,
send your question along with the mode! and
sevial numbers. o Appliance Clinde Popular

all the numbers that are on the The centrifugal switch of the dryer may be dusty
motor so you'll be sure to get the and sticking, or otherwise faulty. Disconnect the
powar and blow air throegh the antire motor.

right switch.
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Mochanicx, 224 Waest STth St New York
MY 10018 Somy, bul letters camenot be
answered individually. Only problems of wide
intarest will be discwssed in this column
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It's like having X-ray ears...

Tiny, powerful electronic ‘““ears”’
let you hear whispers through walls,
conversations 2 miles away.

The Dyna-Mike
Transmitter

I's smaller than a quarter. But DY HA-MIKE
will transmi every sound in a roam fo an FM
radio tuned 1o The proper unused nequency,
from % mile to 2 miles away.

I you're at a .
newghbor's home s
& block from
YOUF 0w,
you Can
hear your haby's
cry. or you dan
1all the instant yaur
spouse comes home. 1 two
of yOu are driving tandem in two cars ong or
hoth of you Can communicate with the other
even (f other cars dnve batwaen you

DYMA-MIKE has a5 many uses 3s your im-
agination can ek of. For a business con-
ference, lel the liny microphone il unob-
trusivaly on the table or concealed on & sheil,
ang you'll be able fo record every word. For
busingsses, you can pul an FM recaiver in a
warehouse or remote office and *"oroadcast’
instruefions or ofdars 1o be filled

Public speakers never had a better frend
than the DYMNA-MIKE. No wires of Selup — [ust
turn on one or mode radias and your speach will
come hrough witn parfect fideding, Put one on
{he front porch. 11 wou hear & Suspcious sound,
turn on the radio and you il hear the doortell or
the ring of Me lalsphone,

Choose Your Modal

New Horizons is introducing three models of
the DYMA-MIKE supersensilive bioadcast
microptone.  Model IC-18 is fhe world's
smallest micorphong — it's 3 miracle of edec-
Ironlc miniature power, with & high- lidelily
range of 1800 lest Introductory price s
£129.95 (two tor onky $119.95 each),

Model X-18 15 the longest-range microphane,
with an unbefievable fwo-mile range. Infroduc-
lory price is $149.95 (wo Tor ony $139.95
each),

Model X-3 is the most sensilive microphong.
Il broadcasts parfect-quality sound even from
low-levels or whispers, up fo 1,500 leal. In-
troductory price is 399,95 (wo for onfy 588 95
gach)

Each microphane s lully wired, complate
with standard HC-1,3%v. battery, good for 100
hours of conlinuous usé and sasiy and nea-
pensively replaceable

0f course you're profected Dy Ihe Mew
Horizan guarantee: use any [D¥NA-MIKE
ransmitier microphone for 30 days, with the
right 1 return i for 2 full relund il you're not
delighted.

— Phane or use [his coupon —

T T O T I S e S S i

The Suggr-Ear

You'll hear it

Efartiessly, you can hear not just 3 baby's
cries, bul quiel breathing, through a canciate
wall a foot thick. Put the SUPER-EAR earphong
in your gar and place The speaker on the wall
That's all there is 1o 1t

SUPER-EAR hears everylning, and even mors
astounding, hears it clearly, 1t1°s as though tha
wall weren't thare_ It you're coming home |ate
al night and think iruders are in your
residence, lel SUPER-EAR find out lor you.
Wanl lo know if the madting 15 over in the room
with 1he closed door? SUPER-EAR will tall you
in a second.

SUPER-EAR s undetectable Irom the other
side of thet wall, The quziity of sound has amaz-
ing fidefity—good ensugh 1o record, and
SLUPER-EAR has |15 own bulll-in recordes jack

Because SUPER-EAR is the ufimate lsten-
ing device, you can
use it 19 pinpaint hidde
SOUeass in your car
or the source ol
mysterious
enging
noises
Construction
gxperls use
il 1o check
far flaws
oF cracks
In buildings
It Works Amywhare!

Ever put your ear 10 a railroad track 1o try 1o
hear the train? Try it with SUPER-EAR. You'll
hear that train many miles away. Use it as a
powerlul stethoscape o yoursell, a friend, of a
pet. Wou can even hear 3 bird"s breathing.

The only source for SUPER-EAR Is New
Harizons. Chogse from bwo models — Model
SB-5, with ultrasansitive microphone, $139.95
(two far onty 512095 aach), or Model 58-1,
with suction-type microphona, $99.95 (wa for
only $89.95 each).

Usa your SUPER-EAR for 30 days. If for any
reasan you're not delighled, the absolute New
Horizons guaranies Meins you can return i for
a prompt refund.

Mew Horizons. 1 Penn Plaza, Suite 100
[ Super-Ear Modal $8-5, §1359.95

The Phone Answerer
Recorder

The PHOME ANSWERER/RECORDER con-
nects in seconds between any lape recordar
and your felephone. ‘When you're away It
aulomatically defivers 3 message up to 20
seconds 10 anyone who calls: when you'll
refurn, whien 1o call back. where you ana.

When you're thers, the ANSWERER/-

RECORDER starls
any cassetle recorder
aulomatically

when you pick

up 1he phone

and shuls

afl whin Yo

hang up.

| LT
|
|!
'--..______=
N records both shdes of the comversation with
astamishing clarity, giving you a permanent
record of every call, prevenling unauthorized
use ol your phone, and elminating misun-
derstandings over whal was said. I1's specially
wirad 1o exlend recocding time on your tape
recorder. Nesds no balteries - il's always
“alive"

Tha PHONE ANSWERER/RECORDFA & a
masierpiece of miniaturization, 11's yours for
$49.95 (two lor only $44.95 each). PHONE
RECORDER unit alone, records but dossn'l
answer, $29.95 (two lor $24,95) sach). Every
instrumen has the unbeatable Mew Horizons
guarantee

For immediale service on credil card orders,
call foil-free 24 hours 3 day, seven days a

"< 1.800-824-7888
Ask tor operator NO. 551
in Calilormia: BOO-BS2-7777

We Absolutely Guaranles! Use any elecironic
instrumant acquired Irom us for up 1o 30 days.
I vou decide lor any reason that you don't wanl
to keep I, returm it Jor @ 100% refund .

NEW HORIZONS

1 Penn Plaza, Syite 100
New York, N.Y, 10119
For Intormation Call {207} 370-8029

. New York, NY 10118
Please ship al once. with 30-day money-back guaraniee:

mmann ——
Put
— Phone or use this coupon —

[ 2 fo¢ $129.95 sach Indicate payment melhod:

O Suw-E?; Model 5B-1, $99.95 — Check enciosed

] 2 Tor $89.95 each

£ Dyna-Mike Mode! I 18, $129.95 ~— Bl __VRR — st
1 2 for $119.95 each Ho.

] Dyna-Mike Model X-18, §149.95 Expirgs Signature

7 2 for $139.95 each Ngmg

1 Dyna-Mike Model X-3. $99.95

C1 2 for $89.95 each Address

(] Phone Answerer/ Recorder, $49 95 City Stane Zip

(1 Phone Reconder, $23.95 Please add $1.75 per total order for shipping

1 2 for §24.85 each




HARRY WICKS

WORKSHOP
MINICOURSE

More about squares

Frequently in woodworking you must
copy an angle accurately. A T-bevel
square is the tool that lets you do it
with a minirmum of effort. One exam-
ple that pops into my mind is a job
on which we were installing exposed
“rafters” on a cathedral ceiling.
These were purely decorative 'ceiling
beams.” Since they were supposed to
simulate the rafters found in old
barns, the joints at the ridge beam
had to be neat and tight. To make
sure they were, we held the T-hevel
against the beam, obtained the angle,
locked the tongue and ransforrod the
mark., That' s one exampls; making
multiple-sided boxes in the shop is
aneother, If you are a serious wood-
worker, you should

Typical usa for a boval square—ilay-
ing off 8 miter. You can make a perfect
march with an existing angle, too.

The T-bevel square is the tool to use
when you have to check a beveled
edge. Here stock fits toal angle tightly.

have this square in
your toolbox

An important
point about using a
T-bewea] square: No
matter what type
of square you
buy—ithe one that
locks using a
thumbscrew or the
one with a knurled

nut—you'll find ]l BODY

that the locked po- >

sition is not a posi- .

tive one. Thus, ;

once you have the

angle on the tool. L 3

hold it securely

without disturbing T-bevel's movable blade Urse T-bevel to lay off duplicate lines Steel square is carpenter’s

the blade while you makes it easy to chock at same angle, as when laying out calculator for laying off an-

tighten the nut. edge. as here. sloped sides of dovetall faint. gles quickly (see chart},

Even after the nut

has been turned home. you'll find those you'll use 90 percent of the

that the blade can be moved with a time, s0 save the chart for future TYFICAL CARPENTRY ANGLES

reasonably small amount of force. For  reference. Angle Tongue Boaty

that reason, always recheck the angle Most steel squares have gradua- a 1z 20%"

after you have secured it on the tool. tions of measurements on both sides 45" iz 12"

And, check it again on the angle be- of the tool—one in sixteenths of an 80° 12 8%

ing copied. after you have transferred  inch, the other in tenths, twelfths. 3'2: :g ;;:

it 1o the new piece to be cut. sixteenths, and vwenteths, To use B0° 12 214"
the square. grasp the body in your

The steel square

You can lay out any angle on a
board using a steel square simply by
measuring the graduations on body
and tongue as they cross parallel
lines.

The angles in the chart are

52

left hand and the tongue in your
right. The square’s face is the side
that is toward you when the blade is
held in the left hand with the heel
pointed away from you. When using
the square, the wongue should be

across the face of the wark. g

To treate an angle using a steel square, you
simply measure the graduations on the body
and tongue as they cross parallel lines.
When the graduation lines are equal, you
form a 45° angle. Above are the typical
angles used in carpentry and the tongus and
body graduations tn achieve them.
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GMGC's
S-R.

IFIT

ISNT

ONE
GOOD
THING,
IT'S
ANOTHER.

The $-15 is a hard-working, easy-
riding compact hauler from GMC.

S it =

WS S g And that's a good thing to be. In
R A ;,-’:;7?.; L fact, that's four -:md things to be,
My ErTS S e o e [t's there rcguidr MCSIS pickup,

the S-15 Club Coupe with extend-
ed cab, the 5-15 longbed and the
$-15 Jimmy. Whichever GMC S8-15
you choose, you'll get a stylish,
comfortable, quality-built yet
economical truck, available with
four-wheel drive. See your GMC
truck dealer soon. And get in on
a good thing. Get in on another
good thing: buckle up for safety.
EST.HWY. EPA EST MPG
515 l 9 Liter 4-Cylinder

2-Wheel-Drive Pickup 3q @
515 2.0 Liter 4-Cylinder

4-Wheel-Drive Pickup 30 @

515 2.0 Liter 4- L\rll nder
4+Wheel-Drive Jimmy 3{]

Use estrmmated MPG for comparison, Your mileage
may differ depending on speed. distance, weather.
Actual highway milemge lower. Estimates lower

in California, Some GMC trucks are equip ped

with engines produced by other GM divisions.
subsidiaries. of alfiliared companies worldwide
See your GMC truck dealer for details,

E=sy v

TRUCKS ARE WHAT WERE ALL ABOUT.
= Official Truck
& of the XXiHird
= OWympiad
Los Angeles
1984




s the ane you need for high RPM protec-
tio rw 1' recision engineered car of yours
P-' m‘l?f‘ul GT Performance Motor O has

nreducers 1o nelp an engine run easy
> {ts Hﬁn lency A product of our long
ence, this one's the one for your
high pe rmance. high reyying engineg
Pennzail GT Performance Maotar Oil
Protection. Quality, Efficiency

GCT WITH IT!

HINTS
FROM
READERS

Clips from metal strapping

You can make spring clips (1o hold
paper on bulletin boards) or other
flat-spring iterns from pieces of the
metal strapping used to bind shipping
crates, The material is generally
springy enough for many purposes,
vt it isn't too hard to cut or punch
holes in. Make holes for mounting
matarial by boring through the strip.
or by punching it and filing off the
burrs. if needed. — Walter E Burton

Workbench trough

Every workbench user knows how
annoying it is to search for small
parts that have fallen to the floor. In-
stalling a removable trough along the
front of the bench. to catch pans that
roll off. saves time and energy. The
photo shows an open-end trough that
was bent from galvanized sheet met-
al. It is supported by two roundhead
screws extending through keyhole
slots cut in the trough's back. This
setup lets you lift the trough off the
screws in seconds to clear the way
for bench vises or other accessories
You can replace the trough instant-
ly.—B.W. Ervin

POPULAR MECHANICS + NCVEMBER 582



A Wolfsburg bunny
becomes a predator Rabbit.

BY MICHAEL LAMM

WEST COAST EDNTOR

ver in Europs, Volkswagen has
been marketing a high perfor-
mance Golf GTI for about four ysars
now. The GTI is s0 hot in sales, as wall
as performance, that buyers sometimes
wait half a year for delivery. And whan
a Porsche driver sees a Golf GT1 coming
up in his rear-view mirror, he politely
moves into the right lane. That's the
respect this car has in Germany.
Naoting the Golf GTT's runaway suc-
cess overseas, the brass at Volkswagen
of America decided the U.S. Rabbit,
basically the same car as the Golf,
needed a similar shot in the image.
After all, VW’'s recent emphasis on fuel
economy, diesels and E-Lights, has
overshadowed the Pennsylvania-built
Rabbit’'s reputation for zip. Not that
Rabbits lack zip, but VW wants the pub-
lic to know that the Rabbit will scoot.
So, they've created an American GTI.
I recently drove a preproduction pro-
totype. | must say, it's a very spunky,
satisfying car in exactly the ways Volks-

POPULAR MECHANICS » MOVEMBER |982

FIRSTHAND REPORT

On dry or wet pavement, GT1's handling is
aided greatly by sticky Pireilli PG tires.

wagen intends it to be. [ like it better, in
fact, than the Scirocco, which has been
carrying VW's performance banner up
to now. The GTI gets you out in front of
the pack quickly thenks to its strong
engine and the well-spaced gear ratios.
Throttle response is immediate, and if

The 1.8-liter GTT motor pumps out 50 hp.
Hlackout exterior treatment is part of the
standard GTT package. The interior gets
wall-bolstered sports seats.

you want to chirp the front tires in low
and second, there's power to do it.

In acceleration, factory figures show

0 to 60 mph in 9.7 seconds (vs. 12.0

seconds for the tame Rabbit}, with 40 to

80 mph in 6.0 seconds and the quarter-

{Bloage turn (o page 56)
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Prnﬂtable Business

If you own @ home sullabla ar the application of
siding, do It yoursell with a Home Kit from
Aluminum Industries.

¥ou'll 2ave as much as BE24% of tha national
appled cost of siding. And it's 80 easy 1o do, i
you can drive & nall and cut on & siraight line you
can'l miss.

Aluminum Industries (Amenca's largast mall
order siding company) will send you a complete
kit of vinyl, aluminum or sisal siding In wour
choice of 22 difleremnt colors and 14 sizes. You
got ail the sading panels, window and door rim
and preformed comer mouldings _, . aven all
the fools and nalls you need.

You gon'T need a ot of monay, eflhar, You can
pay for your Home Kit with an FHA Home Im-
provement Loan or Aluminum Industrses’ own
intergst-free $7.00 & week plan.

Best of all. once you've re-sided your home
with & Homa Kit, you're auiomatically qualified
10 become an Aluminum Indusiries Dealer

When your frends and neighbors see your
home and ind out how mech Money you can
save them, you'll have CLsiomars waiting in ne.
You'll be abile to make $1000 perondes. . . even
mond if you apply the kits. Whether you work
fulHime or part time, you'll have an opponunity
o make bag money!

‘What are you waiting for? If you have a home
Suilable for the application of siding, jwst mall

-B0-643-5904.

Mail this coupon or call

1-800-643-9904

ALUMINUM IMDUSTRIES OF ARMANSAS, Dopl. PM-112
300 bz Ad Norm Lise Rock, s, 70717 |

Sounds rmeresting. Plisase serd ful mormeion. Mo Saes- l
ran wil calt

Print Marme

iy Sen ™
L 2 & &5 8 3 B 40 8 B 0 8 5 §F B |

DRIVING THE GT1
{Continwed from page 55

mile in 17.9 seconds. [ felt a litle
torque steer to the right, but not nearly
50 much as in other, less powerful
front-wheel-drive cars. Top speed is
said to be 108 mph.

From the way VW's engineers talked,
I expected fairly stiff suspension set-
tings and a rough ride. It tums out,
though, that the GTT is very gentle and

beefed-up suspension system. Not that
the Rabbit is any slouch when it comes
to cornering, but the GTI1 suspension
takes the stock Rabbit from a cornering
coeffictent of 0.73 g into the range of
0.81 g. This is done by a combination of
revalved struts and shocks, stiffer rear
coil springs, plus front and rear sway
bars. The stock Rabbit uses no stabiliz-
ers at all, Also, the GTI borrows the
Quantum’s 6% 14 wheels and mounts
wide, sticky Pirelli P8s on them.

The roaring Rabbit's suspensmn iz beefed up considerably by the use of stiffer
shocks and springs, along with front and rear sway bars and Pirelli P8 tires,

easy riding, with no harshness. The
GTI rolls little in hard turns and corners
with great confidence and predictabili-
ty. 1 didn’t get a chance to drive this car
0N & race course, but on the street [ ney-
ar did get the car to exhibit any under-
steer. I'm sure, though, that at higher
cornering speeds there must be some.
Actually, the only fault [ found with
handling was & slight lag in on-center
stearing. Otherwise, the car is extrema-
ly precise and controlled.

According o VW, the fuel penalty
with the 1.8-liter engine and the added
horsepower is two 1o three miles per
gallon, which means 27 mpyg city and
37 mpg on the highway.

The GTI is built from the two-door
Rabbit’s body shell, but with a 1.8-liter
version of the Rabbit's 1.7 chc Four.
The 80-hp GTI engine has an 81-mm
bore instead of the Rabbit's 79.5 mm to
get the extra displacement. The GTI's
pistons are lighter, its valves larger,
and its aluminum cylinder head rede-
signed for an 8.5 v 1 compression
ratio. The GTT's exhaust system is total-
Iy different, giving 35 percent less back
pressure and a very pleasant growl,

Other mechanical medifications in-
clude a five-speed gearbox borrowed
from the European GTI, a slightly larg-

er clutch disc and a considerably

| 56

For stopping, the GTI uses 9.4-inch.
vamted, front disc rotors insvead of the
Rabbit’s solid rotors.

Inside the GTI. you get very comfort-
able, well-designed sport seats, custom
upholstery, a Scirocco-type steering
wheal, full gauges, tach, passenger
grab handle, map pockets and a hefty
shift knob. The GTI comes in four col-
ors—black, red, silver, and white—all
with contrasting blackout trim, pin-
striping and a urethane front air dam.
The windshield fits flush, as do those of
all 1883 Rabbits.

So how does the GT stack up against
the current VW Scirocco? In accelera-
tion and handling, | think the GT1 holds
a slight edge—~faster acceleration and
quicker through the slalom. That says
quite a lot, because the Scirocco han-
dies awfully well—not so well, though,
as when first introduced. because its
suspension was softened a bit for ‘82.

In carrying capacity. the GTI has
more room for rear passengers and lug-
gage than the Scirocco. And finally, in
terms of price, the GTI costs a few hun-
dred dollars less than the Scirocco.

The bottom line then, when making a
choice between the Scirocco and Rabbit
GTL is how much more you're willing
to pay for the Scirocco's slick Ewllng
We'll take the GTI.
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The House of Miniatures invites you to build...

A collection qf authent_ic
true-to-scale antique furniture

xperience the personal satisfaction of creating
antigue mimiefnre reproductions with yoor

very awn hands. Imagine the thrll of displaying
classic Chippendale in your home., Showing off
2 Hepplewhite dining 21 or a Queen Anne table,
These are among the warld’s most treasured
antiques. Now you can enjoy the timeless beauty
and charm of these fumiture masterpleces in
mimiature — with our extraordinary museum-
quality kits.

Begin your collecting adventure with our mani-
ature reproduction of the William & Mary Clock,
¥ou'll build and display it with pride...pass it
down 1o your family as a2 cherished heirloam, This
collectors kit is vours for the introductory price af
only $1.00 when you become @ member of

i =
'} i

b
'3

The House of Miniatures Collectors Society.

Scaled replicas of
priceless originals!

Each true-to-scake minkature kit 2 precizion
zcaled o 1712 of the full-size original and cut to
exact specifications, {This scale of 1" to 1"is the
scale used by knowledgeable mintaturists.) We
only use furmiture-guality hardwood; no veneers
or plastics, Fittings and haréware are of solid
brass, finished to fit perfectly, Most pleces have
movable parts, just like the onginals, Each repro-
duction includes historically correct details.

Each kit includes a full-siz¢ layout sheet and de:
tailed step-by-step instructions. No spacial fools or
skill are required for assembly Mail coupon today,

delails

Chippendale lowboy

e e e o e e e o o e e e e mmmm e —— —— —— o — g

Division of Craftmark Inc., 80 Newbridge Road, Bergenfield, NJ 07621 |
Please enrall me as a member of The House of Miniatures Collectors Society and
send me the William and Mary clock kit. Bill me only $1* as my introdectory

payment, | understand [ will reced ve additional ship-

Llock measures T
inches tall, =caled 1
ek i | bl Feeae
TS & Aot Uhat
opens ard closes tu
reveal the sobid brass
ek 'I.W.'iy_hh andl
peraduium? Kit has
everything teeded
to assemble clock

B Y
———

- -
S ————— . -

Take this
museum quality
William & Mary
Clock Kit for $1°

fan $8.95 retail value)

© 1982 Craftmark Ine.

ments every four weeks. Prices for each shipment,
which will contain one or two kits, are 39.95° or less. FREE BONUS
P may retum any shipment that does not satisfy me, mivp syt b b b
and I am not obligated to accept any minimum sember. | Professional-Quality
oz | Finishing Kit
01 Mz O Mis. Includes tinted glue,
O M; m| r...ﬁ'f.-. base stain, glaze stain,
All emndlmenie ger sobjec o Eoopiane W k‘i-l'l-dﬂ- ﬂf E‘Eﬂjﬂ. I
top coat finizher, |
Address brush and sandpapers |
to professionally
8 7i sk kit.
o Fimials City State ip firush your ki
"plua ihippirg and handling, and iales e




BILL McKEOWN

A

OUNDOEORS

Copies with a plus
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Some of the new replica guns try to
be exact copies of the old onginals.
Others are copies of new originals.
And some try to add something exira
to the original design

Latest example is a handsome Calt
357 Magnum Python that [sn't from
Colt and doesn’t fire 357 caliber
blockbusters. Instead, it's a . 177-pel-
let air gun that uses a COy Powerlet
to push the pellets but has the look
and the heft of the real thing, What's
missing is the mule-like kick. the
flashing muzzle blast and the deafen-
ing roar that a .357¥ can generate
Crosman Airguns. 980 Trunk Hill Rd.,
Fairport. N.Y. 14450 is the manufac-
turer.

The gun is just coming on the mar-
ket and is avaifable in 357-Four and
357-5ix models with four- and gix-
inch barmrels. The Four has a reported
muzzle velocity of 340 ra 390 feet
per second. The Six goes from 380
up 1o 430 fps and rifled steal bar-
rels give target groups of less than
one inch at 25 feet Weight is 27 or
32 punces. a few ounces less than
the gunpowder Pythons but enough
for excellent practice. Trigger pull is
10.5 pounds for double acton but
2.25 for single. The smooth Teflon-
coated action felt less heavy than the
early production model we tned out
last surmmer.

Leading is particularly sasy. The
break-open design allows a six-pellet
cylinder disc to be dropped right in.

58

It doesn't look Hike
an eir gun, but new

has the feel and heft
of original, comes
with four- or six-
inch barrel, breaks
for sasy Inading

Two of these Speed Loaders come
with each gun and extras are avail-
able, Holster. case and Belt Paks for
copperhead pellets are additional ac-
CEsS0res.

Why an air pistol to resemble a
full-sized revolver?

The weight and size make it ideal
for practice, and the reduced velocity
and noise allow a shooter to set up
a basement target range safely. Cost
of pellets is minimal Yet, the look
and feel of Crosman s 357 at $45
compares favorably with $500-plus
for the original Colt. 1t's no wonder
that adult air guns are starting o
rival youngsters' BB guns in popu-
larity.

Old-timer rephicas are also in the
Crosman pistaol line. if they' e more 1o
your liking

An authentic-looking model of an
1861 cap-and-ball Stuloh revolver of
the Civil War fires pellets or BBs. And
Mark | and |l have a classic Luger
look.

Crosman 357 Magnum

For fishermen

Howd do ywou improve on a hook. ling
and sinker? At the latest American
Fishing Tackle Manufacturers Assn,
show. ingenuity kept showing up in
now widgets to outwit fish. More
reels using magnets to control revoly-
ing spool overspeed. backlash and
bad language were introduced. Larg-
er saltwater models are in the works
Du Pont is reported 10 have re-
searched and developed a notable
new Prime cofilament fishing line.
For the fisherman with his hands
full. who tries to steer the trolling
motor at the same time (and doesn't
find a foot control very convenientl,

Sigma Supra 280 from Shakespoare nods
its head only when you push the Touch'N
Go to turn it on and off for trolling.

Shakespeare has introduced the Sig-
ma Supra 280 electric that reacts 10 a
nudge, Push the steering tiller lightly
with a hand, elbow, knee. or foot if
wou cast and steer standing up like
Toledo Bend ace Tommy Martin,

Fush the handle more firmly and the
motor stays on until you click it off
again with & quick lift. They call it the
Touch "N Go Speed Contral,

Looking for action

Outldoorsmen who want o combine
travel. adventure and a possible con-
tribution to sclence should know
about organizatons like Earthwatch,
10 Juniper Rd.. Box 127, Belmont,
Mass. 02178, Name a remole comer
of the world and t's likely they have
mounted a research expedition there.
Costs are shared so are kept moder-
ate. and for someone who has the
time and ambition, the expeditions
can be a challenge. P
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We have a present for your wife this Christmas:

Get the and give her the
Motor Manual Good Housekeeping
oy you want... Cookbook she wants—

FREE!

(A $17.50 value!)

Now you can get the Motor Manual and give your wife
the Good Housekeeping Cookbook she wanls—
FREE! It's a regular $17 50 value, with more lhan 3,000
recipes for easier meal preparation. And it's FREE
when you buy the Motor Manual!

You gel the famous "mechanics’ bible™ that
simplifies auto repairs. Motor's Auto Repair Manual
covers over 1,900 models of LS cars built in the
last 7 years.

Hearst Books,
P.O. Box 10277
Des Moines, 1A 50336

Mail This Coupon TODAY. This special offer ex-
pires December 31, 1982. Yes, please send
me the 1983 MOTOR AUTO REPAIR MANUAL,
46th Edition. for $21.50 plus shipping & han-
dling and any applicable sales tax. | will receive
a GOQOD HOUSEKEEPING COOKBOOK as my
FREE GIFT when ordering the Manual. If not
salisfied. | may refurn both books within ten
days for a 1wl refund

| am enciosing check or money ofder for
21.50 We will pay all shipping & handling cosls

L] Charge my L] visa [] mastercara for
£2150 plus xping & handling charge and
any apphcable sales fax
Bazcavat 8 Exp Data

Sugnarture

Prii Mamae

o il
. TEENL ': :'"_ et Fusis Address

Cary
MOTOR Books
are published by Hearst Books o . Siatn Fio
a divigden ot The Hearst Conposatigh . - ) Pleage alfow 4 weeks tor delivery

'é"m. Wi Hmpiai Cnrge di ine

|
|
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Pliers speed up brake work

jaws willingly anach objects up w %
inch {6 mm in diameter), and cut

The VM Dust Boot Pli-
ers makes this operation a
snap,

All that | had o do was
insert the ool thirough the

through bolts and rivets up to Brinell
3 and Rockwell C31 hardness, The

dust boot into the disc
brake cylinder opening
and squeeze the handle,
The special curved ands
of the pliers spread the
boot so | could easily In-
stall the piston,

The plers come in two
sizes. Model B15 fits pis-
tons 1% 1w 2%" and Mod-
el B16 fits pistons 2% to
3"

Dise brake dust-boot pliers spread dust boot for sasy
installation of hrake piston. Fliers come [n two sizes.

If you do your own brake work, you
know how the dust boot gets in the
way when you try 1o install the pis-
tons back into the calipers

You'll ind the plers at
automotive jobbers for
£9.75 ard $9,95. respec-
tvely.

The manufacturer is Durston Mg
Co., Box 340, La Veme. Calif.
01780, —Chiff Gromer

Wheel brush

The next time that you're cleaning
your custom wheels and you happen
1o jam your fingers into the tight
spots, don't get annoyed. Pick up Ral
Iy Mag's new Turbine Slov & Wire
Wheel Brush, instead

Whee! brush can clean tight areas on cus-

tom wheels and engine-cylinder fins,

This product uses nylon bristles
over a flexible wire frame and & stur-
dy plastic handle that will stand up o
long and rough use

I found the brush to be particularly
effective in cleaning between the fins

&0

on my bike's cylinder head. as well
as for getting into those inaccessible
nooks and crannies around deep-dish
magq wheels.

You can order the Turbine Slot &
Wire Wheel Brush by sending $4.95
plus 50¢ to cover shipping 1o Rally
Mag Car Froducts. Dept. PM, Box
1274, Newport Beach. Calif 92663

We tried several other chores and
the brush worked well in inaccessible
corners of plastic grilles. Using it on
chrome or bright plastic can cause
minute scratches, however,

—Jog! Breault

Jaws

A bnlt cutter i5 A handy tool to have
around: [t supplies maximum power
for a variety of cutting jobs. The
problem is that most cutters are oo
large for your toalbox,

Porter's Model 25800C bolt cutter,
however, does fit into your toolbox
since it's only 14 inches long. [ found
this rugged, two-handed cutter ideal
for chomping through soft and medi-
um-hard materials such as wire,
screws, nalls and cotter pins. The

Taﬂbox-sﬁ'
cutters will cut bolts
and rivets up to ¥ inch
in diameter.

cutter, which weighs under two
pounds, costs $36 at hardware stores
and is made by H. K. Porter Inc..
Cambridge. Mass. 02142,

— I Gromer

Spray wax

I you like taking the quick wWay ot
when it comes 10 doing things like
waxing your car or motorcycle, then
yvou'll go for Eagle 1 spray wax. All 1
had to do was shake the can and fire
off a short burst. Then | spread the
wax around. let it dry 1o a haze and
wiped it off. [t's much faster and easi-
er than paste wax and it bufls easily
I found the large 14.5-ounce can of
Eagle 1 in my local car care products
seCtion.

Each can should be sufficient for
about five applications, depending on
the size of your car. The cost is 35,
Y¥You can comtact Eagle 1 at 1591 Sun-
land Lane. Costa Mesa, Calif.
92626 — foel Breaulr

Spray wax applies faster than paste. One
can holds encugh wax for about five cars.
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LUITH THE MOST

Chevy S-10. Last year, it was the
new-size truck that redefined the
pickup—and became the hottest-
selling new truck in Chevy his-
tory. And now for 1983, the great
American success story just got
greater with the exciting new-size
S-10 Biazer, S-10 Maxi-Cab and the
revolutionary new Insta-Trac 4X%4
Syslem.

CHEVY S-10 BLAZER 4XA4.

The biggest news in 4-wheel drive
since 4-wheel drive. Another Chevy
first! Nobody else has a vehicle
like this revolutionary, new-size

- ,'ﬁcﬂﬂ'ﬁ $-104X4 PICKUP

iy ]

¥

o "
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CHEVY $-10 MAXI-CAB

b ._rr "'F‘"

-

off-roader® And ncbody else has
anything like its new Insta-Trac*
4-wheel-drive system with a newly
patented central disconnect that
lets you shift from freewheeling
2-wheel drive to 4-wheel-drive high
and back while driving at any speed.

Massive 15-inch wheels are
standard. Ground clearance with
optional off-road tires is 9.1 inches in
front and 79 inches in the rear.
That's more than Ford’s standard-
equipped big-size Bronco. With
optional rear seat folded down, it also
has more load length than any full-
size sport utility vehicle. A two-
wheel-drive Chevy S-10 Blazer is
also available.
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LINEUP OF NEW-

CHEVY S-10 MAXI-CAB.

First ever in a new-size pickup’

A 14.6-inch cab extension on an
extra-long, 123-inch wheelbase
gives you up to 40% more in-cab load
space than Datsun's extended cab.
That's a whopping 18.4 cu. ft. of
storage space. The Maxi-Cab offers
even more leg room than many full-
size pickups. And available folding
jump seats with front bucket seats
let you carry two more adults
CHEVY 5-10 PICKUP,
Hottest-salling new-size truck in
America. S-10 offers optional VB
power Ford Ranger and the import
pickups don't. With heavy-duty
payload option and V&, S-10




ADVRINCED
SIZE TRUCHS EVER

has a payload rating of 1625 Ibs.,
including people and cargo. That's
- bigger than some full-size pickups.
And now for ‘83, an S-10 with V6
power and optional heavy-duty
trailering package can haul up to
5000 Ibs., including trailer and
cargo... more than twice as much
as the import pickups.
REVOLUTIONARY INSTA-TRAC
4X4 SYSTEM.
Available in all '83 Chevy S-10
models. Get freewheeling fuel effi-
ciency in 2-wheel drive or ground-
grabbing traction in 4-wheel drive

without leaving the driver’s seat. For
the first time, you can shift from free-

Laghted action-gsplany constla shoaws Bhg gear you g in

wheeling 2-wheel drive ip 4-wheel-
drive high and back while driving at
any speed. There are no hubs to
lock. The all-new patented central
disconnect handles the locking and
unlocking on the front axle where it's
protected from the elements.

10 MODELS. ALL WITH
AVAILABLE V6 POWER.

With 5-10 Pickups, Maxi-Cabs and
Blarers—2- and 4-wheel drive, 4-cvl,
and available V6 power—Yyou can
get the new-size truck thats right
for yvou. Chevy S-10 blows them
away. Again. With the most advanced
lineup of new-size trucks ever®
*Excludes other GM products

some Chevrolets are equipped with engines
producaed by other GM divisions, subsidiaries,

or affiliated companies worldwide. See your
daaler for details

CHEVROLET ’

_’.
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EQUIPMENT AND
TRAINING NO OTHER

SGHOOL GAN MATGH!

NTS HOME TRAINING INUITES YOU T0
EXPLORE MICROGOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH
STATE-OF-THE-ART EQUIPMENT YOU
ASSEMBLE AND KEEP!

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

MNTS's Master Course in

microcomputer for you to assemble and keep. Mltfmﬂm"[mmrs includes the

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

memory expandable to 64K. Choice of HDOS or
CPM operating system.

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

OM and 8K advanced

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

The NTS/SYM-1

high-level BASIC programming
language and Disc Operating
systems (DOS) software.

It's also important to note that our
microcomputers are not home-made
training devices. They are production model : ; -
micro-systems, identical to many you'll 3 Egéamomplgﬂ {i:i} Is a
encounter in the field. We believe this makes ROM {E-xtéaasﬁéjabﬁalij_ ﬁ{b ;E'j

YREURIning & lovmare Eacking snd oievant. (expandable) 51 active /0 lines for versatile

interfacing disk drives, ASC || keyboards, cas-
sette tape, etc. It is featured in the Master Course
in Electronics and Industrial Technology.



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

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

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

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

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

NO CBLIGATION. NO SALESMAN WILL CALL

e R

TECHMWICAL - TRADE TARAINING SINCE 1 805
Pemdent arnd Home-Btudy Schooin

4000 80. FIGUERDA ST. LOS ANGELES. CA. 90037

3 NATIONAL TECHNICAL SCHOOLS Dept. 201-112 1

§ 4000 South Figuerca Street, Los Angeles, CA 90037
: Piease send FREE color calalog on course checked below
® 0 MicroComputers/MicroProcessors

[[] Color TY Servicing

: [ Communications Electronics (1 Auto Mechanics
1 [ Digital Electronics [ Alr Conditioning
3 [ Industrial Technology [ Home Appliances
i Name Age

[ ]

: I!.ddmss

: Apl. City

3 State Zip

3 ) Check it interested in G.1, information,
p [ Check if interested ONLY in classroom training in

: Los Angeles.

o o o o o
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Books for do-it-yourselfers

It seems that more how-to books than
ever are being written these days
and, judging by the review copies
coming across my desk. many of
them aren't worth buying. For exam-
ple, ! recently received an "all about
home building'” book that did not
have an entry for building permits in
its index. Such books are aimed at

AMERICAN
SHELTER

the circular file. On the other hand.
here is & pair that you might want 1o
buy:

Splitting Firewood by David Tre-
semer; publisher: By Hand and Foot
Ltd.. Green River Rd.. Box 611, Brat-
tleboro, Vi 05301. My guess is that
Tresemer has split a log or two in his
day. This book is packed with wood

splitting and burning infor-

— mation. [t costs $6.95

i American Shelter, An En-

e T —

cyclopedia Of The American
Home, by Lester Walker,

625 Madison Avo., New
York. NY 10022, FM readers
will recognize the author's

! name because, over the

years, we have called upon
architect Les Walker 1o de-
sign & great many projects.
His latest book focuses on
every majos American archi-
tectural stye. Excellent for

These two books are extremely readable and
chock-full of ilustrations and reliable information.

anyone interested in home
architecture. it is filled with
more than 100 of Les's
drawings. It's $27 85— H. W,

published by Overlook Press,

Snappy tile cutter

This ceramic tile cutter will enabla
wou Lo cut tiles precisely with a mini-
mum of breakage and waste,

To score a tile, which is "?

cushioned on rubber pads,
you push forward on the
comfortable handle. At the
and of the pass, you press down on
the handle—a breaking shoe snaps
the tile,

The wol i= available with a stan-
dard or carbide scoring wheel. Scor-
ing wheels are turret-mounted and
the capacity is 6 in. The tile cutter is
priced a1 $49 plus §5 shipping and

handling. Additional wheels are $2.95
% each; a carbide wheel costs $8.95

Far orders and more information

write: Stinn-Co Tool Co.. 1507
Peterson Place. Longrmont,
Colo. 805 . —Hosarno Ca-

potesto

"l

Mount Portalign’s guide to your portahi
saw by drilling two holes in latter’s shoe.

This crosscut saw guide mounts di-
rectly to the saw base for precise
control of square, angle and bevel
cuts. It has a sliding, bearing-guided
track that can be adjusted up to 45°
and has a reach capacity of 18- in
About $30, it's from Portalign Tool
Corp.. Box A-8B0547, San Diego, Calif.
92138— Rosario Capotosto

Window solar collector

Just slip the Economizer into & window
and secure the sash with corner breces.

Looking for an inexpensive way 1o
add heat to my studio-work area. | in-
stalled the unit shown, dubbed Econ-
omirer, in a bathroom window, Thae
collector panel 153 ® 4 fi and uses a
patented array of 89 tetrahoedral hon-
eycombs 1o increase surface area
About $400. iU's eligibke for Federal
Energy Tax Credit. From Solar Micro
Inc., 110 East Industry Ct., Deer Park,
WY, 117209 — M W,

Stinn-Co's tile cutter coddies your tiles with rubber cushions to minimize any break-
age, Some gentle pressure on the handle snaps the tile once it has been scored.

&8

If you'we come across @ new product with some
special features, ot us know about it Write to PM
Workbhench, Popular Mechanics, 224 Wast 57eh 5t
Now York, N.Y. 10018,

POPULAR MECHAMNICS = NOWVEMBER | 782
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In just a short time, you can be ready
to juin one of the fastest growing indus-
tries in America...an industry where
qualificd men arc making from $10.00 1o
S15.00 per hour...and that's just for labor.
Parts, engines and accessories add even
mrrlulhpmﬂm

throughout the coantry. fn Elﬂ.'h not
-nmﬂfornpndmﬂm:htmhh
three ta four weeks behind in the summer
and at least & week hehind in the winter,

“hnmmm“rmn“ﬂu'

are in use today, it's essy to understand

why qualified men command such high-

prices—as much as $17.50 for s simple
tunc-up that takes less than an bour!

S LR LGN fact-filled

HOASEFOWER
ENGINE

YOURS TO

in SMAll ENGINE —
service and repair

Siart your own money ‘-.2>>

g$  

65-million small englnes
are in service today!

That's right — there are over sixty-five
million Z-cycle and 4-cycle small engines
in service across the U5 A. That's the
official count from the Engine Service
Assn.. and new engings are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowicdge 10 make top
moncy servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers. edgers.

power rakes, garden tractors, chain
saws, mini-bikes, go-carls, snowmo-
biles, generators. snowblowers, paint
. the list is almost endless,

sprayers. .

No experience necessary.

You don't need to b a "born mechanic’
or have prior expenience. If you can read,
you can master this profitable trade rght
at home, in your sparetime, withou! miss-
ing a single paycheck Lessons are fully
Mustrated — so clear you can't go wrong.

T Send TODAY

FREE

BOOKLET!

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

Work part time, full time

& right at home- we help you

every step of the way.

‘making business)

You receive trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge.
how o get free advertising, where to get
supplics wholesale . all the “tricks of
the trade™. .. all the inside facis you need
to assure success right from the start,

“I've had abour 8
yrars experieace
repaiving small en-

Rived . bul re-
pairy werd ealy
mimar, . waeid }

started the Foley-

Belsaw Course Walter H_Strick

Carnpbesll, Cadibornia
With our famous ‘learn-by-doing" train-
ing method. you get practical “hands-on’

experience with specialized tools and
equipment that you'll receive with your

traiming piry a brand-new 4 HP enging =
all yours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this

affer to find owt how Foley-Belsaw
training can give you the skills you need
it increase your income in a high-profit,
recession-progf buginess of vour awn.

Just Gl in and mall coupon below (oF
send posteard) to receive Tall information
and details by return mail. D3O 1T TODAY !

FOLEY-BELSAW INSTITUTE of

SMALLENGINEREPAIR
50055 Fisld Bldg., Kansas City, MO. 64111

There is NO OBLIGATICN and
NO SALESMAN Will Cali—ever!

=

FOLEY-BELSAW INSTITUTE soose FIELD BUILDING
KAMEAS CITY, MISSOURI 54T

1 YES, plazse send me The FREE booklel that

gives full detads abou! starting my own Dusiness in

Srmall Engine Repair. | ynderstand there is no obligation
and that na sabesman wil call

Tels haw weu guickly Hame
17N 10 B pouir oW barka
in a prefitable Spasetime Aodress 0 o —
of Fulllimg besineis of
st owm PLUS compiete | Gty -
detaits on oo T0-Day
Wi RISK Trial Offer! | State Iip

L'-'-‘"'"'--'-.—-——-I!—Hll-n-‘



Dave Geer—a champion lumberjack—demonstrates safe technigques for limbing a
tree. He's carefil (o cul io g spol el wonr 't cowse a sudden abill in the fog's position.

0il and gas are blended to make chain-
saw (two-cycle) mixture, Fusl shouid
always be mixed in a separate safety con-
tainer at least 10 feer from the spot
whare the saw will be used.

Always grip a chain saw with both
hands—the throitle control with your
right and the handlebar with your left.
Stand to one side of bar to avold chance of
injury in the event of 8 kickback.

HY]

When you start & chain saw, hold down
its back end with your foot or knee so that
the chain and bar will be slevated claar of
the ground. You showld never lean over
the bar past the chain line.

As the chain saw becomes a key
power tool in energy-conscious
households, chain-saw safety is a mat-
ter of prime concermn. PM asked Dave
Geer—a professional logger and lum-
berjack competition champion—for
some tips on handling a chain saw safe-
ly. Just as he did in giving us tips on
maintenance (1! Chain-Saw Mainte-
pance Tips From A Master Sawyer,
page 108, Oct. '81), Dave got right to
the point:

Fueling

Chain-saw fuel is a mixture of oil and
gasoline. Check your cwner's manual
for the correct ratio. Always mix fuel in
a safety-type container, never in the
wool's fuel tank. Be sure to label fuel
clearly and store it safely,

Fill the chaln saw's 1ank at least 10
feet from the spot whera you'll be cut-
ting. Wipe off all fuel spills on your saw,
garage floor or pavement; store wipe
up rags safely.

Allow a chain saw to cool before you
fill its tank. Tum off the engine and
wait about 15 minutes.

Starting

Inspect the tool to see that teeth are
sharp and in good condition. Be sure
that chain tension is correct; slack can
cause kickback. Before starting a chain
saw, laich the throttle safety. When
starting it, wear nonslip gloves for max-
imum grip and protection. Hold the saw
firmly on a clear, level surface with
chain and bar in the clear. Position
yvourself on the motor side. When stan-
ing a smaller chain saw, hold down the
rear with your knee as you pull on the
starter cord; to start a larger model, use
your foot as shown. Never straddle the
saw chain.

Stance and grip
Always keep your weight balanced
on both feet when cutting. Stand to one
side, never directly behind the tool
where it could kick back and hit you.
When you cut using the bottom of the
chain-saws bar, the rotation of the chain
will tend to pull you and the saw
toward the work. When cutting with
the top of the bar, you will be pushed
away. Be prepared to counteract the
(Plaase turn fo page 73)

Never cut all the way through the runk
when you make a back or felling cut. As
the tree begins to lean, this operator will
set the saw down In the clear and retreat

following & preplanned path.
POPULAR MECHANICS = NOVEMBER 15987




% % Pall Mall Light 100°.
Mo - -"’ Athird less tar
than the leading

- %' filterking,and
~ still great taste.




When
you want
more than
just a
kerosene
heater.

C rn ore
Fush-button starting
Lift-out fuel tank. A

-in fan that cir-

/A greal idea made even belter

ExSll™ means...
EXCELLEMT lubricant
EXTRA ingredients

for extended life

$ 190 Rebate

COUPOME AT PARTICIPA TING
RETALERS TI'HEKEH ]2{31 f’ﬂ!
“Trademark of

"Falex tester lﬂl purs lnd fn-L

mmmmummm

Dovtsdonn, Uistewfoed, MY 12188

hh'_':'l"ll: I.J.ll.‘. gicam

anhts cmmstun penetrates
rusted parts, protects metals
and stops squeaks.

ExSil does all this on...
Sporting equipment, firearms,
locks, hinges, sliding doors,
windows, tools, lwnmowers,
ignition cable, fishing reels,
and anywhere parts need
lubrication and protection.
ExSil provides...

better lubrication than
WD-40, while providing
corrosion protection.

TEST RESULTS
PROVE IT!*

ask for itm
by name.

WE BRING GOOD THINGS TO LIFE.
GENERAL @ ELECTRIC

F)

Cardboard-lined caps aren't water-

tight. But if you cut a gasket from a

plastic coffee can cover and shp it

into the lid. you'll get a ught seal.
—A, Weber

If yvour enlarger's lens can't make
large hlowups from small negatives,
try this. Shorten the lens's focal
length by slipping a portrait attach-
ment over {L Try various powers until
you find the one you need

— Louis Hochman

Better battery life

Nickel-cadmium batteries last longer
if you mark them as pairs. and rotate
the pairs regularly between the flash
gun and the charger. This increases

their life.—HRobert Hertzberg

POPULAR MECHAMICS » NOVEMBER 1982



CHAIN-SAWING TIPS
{Continued from page 73)

momentum of these forces, When you
finish a cut, inertia will cause the saw 1o
move more rapidly.

Always grip the tool with both hands
when cutting. Even if you're left-hand-
ed, grip the throttle-control handle with
your right hand and the handlebar with
your left. The grip you maintain on the
handlebar prevents the saw from kick-
ing back toward you. Wrap your fingers
over and around the handlebar and
keep your thumb tucked under. Cradle
it against your hand, tight in the crotch
between your thumb and your index
finger.

Felling

When felling a tree, consider factors
such as wind, natural lean and balance
of the tree, and location of large limbs.
Check beforehand for power lines and
other obstructions, and determine
whether the trunk is sound; a rotted
trunk can be unpredictable. Watch for
dead limbs ovarhead. Survey the area
and plan rwe safe paths of retreat

Let the chain reach full speed before
gtarting the cut. First, cut a notch in the
direction of the desired line of fall,
about one-third the depth of the tree’s
diameter. Then, make a back cut about
£ in. higher than the notch. Leave an
uncut hinge of wood to guide the tree
over. Never cut all the way through the
tree trunk.

To ensure that the tree falls in the
right direction, insernt a wooden or plas-
tic (never metal) wedge in the back cut,
The wedge may be driven in little by
little as the cut progresses but its tip
should never come in contact with the
saw chain.

When the tree begins to lsan toward
the notch, set the saw down on clear
ground. If you must retreat quickly
while cutting, leave the saw and save
yoursell. Never run with a chain saw.

Wear trim-fitting, protective clothing that
won't catch on underbrush. Your eyes
should be guarded against flying chips by
goggles and your ears shiglded fram
naize by plugs, Always wear a hard hat
when felling large trees.

POPULAR MECHANICS = NOWEMBER 1582

EMD OF WEDGE
CLEAH OF CHAIN

cur .

Here's right way to wadge felling cuts.

Limbing and bucking

When limbing, souggle the saw
bumper against the wood. You may cut
through small limbs using sither the
bottomn or top of the bar. Never use the
nose; it will cause kickback.

Cut limbs on the side of the trunk
away from where you're standing to
keep them from falling on you. If a
branch is trapped under the trunk, cut
partway through the underside of the
limb and then finish the cut from the
top. Watch out for spring poles or other
dangarous conditions  that may rAusa
sudden shifts when stress is relieved by
cutting.

Bucking is the term loggers use to
describe cutting the trunk into sections
If bucking on a slope, always stand
uphill from the work to prevent logs
from rolling toward you if they should
shift. Make sure the trunk beneath the
cut is supported, so the sides won't
pinch in, cause binding and kickback.
Use the saw bumper as a pivot point
when outting large logs. Keep the mov-
ing chain clear of the ground.

Proper dress

Wear trim-fitting garments that
won't catch in the chain or be drawn
into air intakes. Cuffless pants should
be wom to avoid catching on under-
brush. Shoes should be sturdy with
nonslip soles while nonslip gloves
improve your grip and protect your
hands. Ear and eye protection should
always be worn as showld a hard hat
when you fell large trees.

To operate your chain saw like a pro
does—safely—observe Dave Geer's
safety fundamentals:

B Keep saw chains in good working
vondition {properly lubricated).

B Mix fuel in separate safety contain-
ers and wipe up spilis.

B Keep chain and bar in the clear
when starting.

B Never stand directly behind a work-
ing chain saw.

H Grip the tool with both hands and
maintain balance on both feet,

B Wear protective equipment.

B PFlan for the unexpected.

B Consider buying 2 ool with built-in
safety features such as automatic
chain-brake and safety tip. ™
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Make clocks for
fun and profit witn
Quartz clock
movements

from...SELVA BOREL

A muperior movemnent In every re
Modal 300 gad: recognired guartz accuracy,
but NEW, more dependsble and
lorwer i price. Jump sweep
econd. 236" x 2-3/16"
' ¥ 5/8". Shaft length, 1527

f or 34, Please specify.

¥
-

OUR GREAT w:u
GERMAN CLOCK ***
CATALOG

Thi finest clock catalog avallable |
for the Hoblriest/Clockmaser.
62 fult color pages of clock mave
mentx, disly, handy, sotenitries
and tools for repaic and restora
thor. ONLY 5200 or Free with
order.
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Call {903} 2520788 (oolect] for MASTERC AFD or VISA
Ssnd chech of money order 1o SCAT FLI0
PO Bos 1958 JeMerasn S Columbas, S C 79000

B e me Epcyn) at 543 55 eacor

Harme

Guaranteed Christmas Delivery

by  Mowvedsmbear 30 1883

of Orders  IETEived
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Easy-locking roof sill cock
Nibco's new frostproofl sill cock is designed to alleviate two

big worries: winter freeze-up and unauthorized water use. To
prevent vandalism. just remove the handwheel with the tum

of a screw; the brass stemn and body perform the locking
function. The body is a reddish brass. finished with heavy
nickel plating. Packing s Teflon-impregnated. The frostproof
sill cocks are available [n sizes from 4 w 14 in. long.
Universal connections are available for use with
Ye-in. and Y-in.-diameter piping. Prices
range from $13 to $15.50. depending
an size, They're from Nibco Inc, Box

1167, Elkhart, Ind 48515

o I

3= &
Yy M';'."-f ;_.:'1'.;;..-‘;"

ArXaviarg
R

(-
o

P

Bolt system boasts a
pick-proof cylinder
The Secur-Bolt System from Fichet
may succeed in providing needed se-
curity where most conventional tub-
far dead bolts fail. The new design
protects the lock's cylinder with
guard plates which are mounted on
both <ides of the docr, This serves to
prevent access to the lock through its
collar The balt extends a full inch
into the door jamb and is safequarded
against hacksaws with a case-hard-
ened pin. The four-sded keys are in-
dividually computer-<coded to prevent
any unauthorized duplication.
Retailing for $135 to $150. the Se-
cur-Bolt 15 available in polished or sat-
in brass. bronze and satin chrome fin-
ishes. [t can fit doors from 1% in to
1% in. thick. It's from Fichet Inc., Box
92. Halesite, N.Y. 11743

Meter measures well watser

An electronic water level meer from
Asspciated Specialties can help you
monilor your supply of well water
and maintain records of seasonal
changes and recovery rates. The de-
vice uses a cable with water-sensing
probes mounted verucally in the well,
A second cable connects 10 a meter
thiat gives readings of the number of
feet of waler in comtact with the
probes The unit works on 110 v.ac
and the standard instrument mea-
sures levels from O 1o 100 feat. Other
ranges are available. [('s $250. from
Assoclated Specialties, 1751 Main 51,
Orefield, Pa. 18069

New incandescents save watts

General Electric has a new ling of en-
argy-efficient light bulbs that the
maker claims will save 5 1o 8 peroent
in operatng costs. Dubbed Miser. the
line features 956, 70. and 55-watl in-
candescent bulbs that offer the same
light quality as 100. 75. and 60-wat-
ters. respectively. What makes the
Miser incandescents more efficiem
than standard bulbs s a higher vol-
ume of purer argon gas at higher
pressure, smoather filaments, and
thinner filament-support wires. Three-
way bulbs, 65- and 120-watt spots

-

igiht Bulbs

and fMoods are also offered. as are
Circlelight Aluorescents and fluores-
cent tubes. While there is no change
in the design of the fluorescem
lamps, G.E Is repackaging them with
Miser labeis: because fluorescents are
more efficient than standare incan-
descents. Misers will be 15 1w 20 per-
cent more expensive than standard
bulbs. They're from G.E. Nela Fark,
Cleveland. Ohio 44112 ™
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VIC20

{List Price £299)

Only

$169°°

Special Sale Price
{when you buy 6 tape programs)

* PERSONAL
COMPUTER

@ Best Service in the USA!

® One Day Delivery Express
Mail

® Most In Stock Accessories

® Over 500 Programs To
Choose From

@ Educational-Business-
Home-Game Programs

® Immediate Refunds
® Free Catalogs

@ We Love Dur Customers!

You gel the COMMODORE ¥IC-20 Com:
puter for only $189.00 when you buy 6
taga Erograma!! Far the SPECIAL SALE
PRIC F $259.00 you ge! the COM-
MODORE VIC-20 compulter plus WE ADD
a0Qa, BYTES OF MEMORY 1o %ive
60% MORE PROGRAMMING
This powerful fullsized extra leatured
compuler ncludes the 6502 micro-
rocessor (LIKE APPLE) 20,000 tes
M with a 16K extended LEVEL 1
Microsott BASIC, BOOO bytes RAM phéa
in expandable to 32,000 bytes RAM,
key typewriler professional expanded
keyboard with graphic symbols on keys,
color command kays, high resolution
graphics, 512 displayable characters, 1axt
display is 22 lines 23 characters, sound
and music, real Lime, upper [ower case,
full screen editing cursor, floating paint
decimal and trig functions, siring anays,
scrolling.  mulll  slalement lines, file
managment, PEEK AND POKE. Assembly
machine language is available. Wa have
easy {0 use sell teaching books and pro-
Eams Accepts TAPE-DISK-PLUG IN
ARTRIDGES, connects (o any TV, In-
cludes AC adaptor, RF, modulator,
swilch box, sell teaching instructian
bnok, comes in a beauliiul consola case

LOW COST PLUG IN EXPAMNSION
Expansion accessories plug directly inlo
this computer, extra RAM memory, Con:
trollers, a Cassette, A Telephona Modem
lar only $99.00, an 80 Column Printar for
£349,00. even the 170K Disk Drive plugs in
direc!. You do not have 10 buy an expen
Sive Bxpansion intertace.

WHY SUCH A LOW PRICE
YOU WON'T BEAT OUR PRICES FOR
THE COMMODORE VIC-20 COMPUTER
with tape programs or with increased
programming power added!! We seall
dirgCtl 10 cusiomers and you save the
profit margin normally made by compuler
slofres, depariment stores and
distributors; we are willing to take a
smaller margin to develop valumea!

INVEST IN YOUR CHILDREM
Educate your children shile they play.
Every kid wanls 1o play electronic games,
(We have some of the best), The next
natural step lor heir curiosity is 1o try
simple programming. They can do thes in
20 minutes with gur simple self leaching
instruction book. High schools are
teaching compuler math, science and pro-
gramming - some start in grammar school.

we are
expertis!!

| | commodore VIC

Il you provide this computer as a
Teacher and Tutor al home, befora you
know it your child will be writing com-
puter programs. We have Owear _Drg-
grams to choose from!! More than 270
educafional lapes, complete covarage of
small business and hame programs, plos
a wide variety of the best games! Wh
pay $140.00 1o $295.00 _lul' an electronic
game or $100.00 Tor & 2K le’y nputer
wilh a flal. Jaaﬂc ey BN you
can buy | mnrul featured
compuler Tor ::m ily $185.00

IMMEDIATE REPLM:EHEHT WARRANTY
If your computer fails because of warranty
defect within &) days from date of pur
chase, you simply send your computer to
us via Uniled Parcel Service prepaid. We
will “immediately” send you a replace-
menl compuler at no charge via United
Pafcel Service prapaid. NO one we Know
a;'ms you this kind of warranty service.
o8t computer warranty sefvice takes 30
to 90 days to handle -
mediate replacement warranly ’ is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manulacturer,
SPECIAL SALE PRICE $189

You get the COMMCORE YIC-20 com-
puter for only $169.00 when you buy &

extra

this fantaslic ''im-

lape programs on sale for onl i)
yOu can chma cne of three 6 tape pro-
3?9 packs! (68 GAME program pack

M) or (6 HOME finance program
pack $89.70; or (6 small BUSIN pro-
Frarn pack §80.70). This full sized exlra

tured computer has a B8 key

typewriter keyboard, color, sound, music,
sall teaching Instruction book A.C.
adapter, swilch box and owners manual
lus all the other fealures listed. Comes
n a beautiful consola.
SFEML SALEPRICE 5259
For only $259 you get POWERFUL 28K
COMMODORE "u"ii: with 60% MORE
PROGRAMING POWEA THAN WIC-20! It
has 28,000 byles total mem {20,000
bytes ROM, B0,000 bytes R angd ex-
tanced LEVEL Il BASICS) plus all the ex-
tras features liated!
EPEGIAL S.lLE PRICE 3338

Far umi‘ at SUPER POWERED
41K CO IC with 400% MORE
FRGGRAMHING PDWEFI THAN VIC-20!
We add 18000 byles memory Lo ihe
VIC-20. You gel a tolal of 41, bytes
mamory (20,000 byles ROM, 21,000 bytes
RAM and extended LEVEL Il BASIC) plus
all tha exira featuras listed!

TRACTION-FRICTIOM PRINTER $38%
Thiz all new COM-STAR deluxe line
printer, prints BYext1 latter ﬁualily full
size single or fan fold paper, labels and
etc. 40, 66, B0, 312 colums. Includes
cable that plugs direct into the VIC-20
printer port - no other interface is need-
ed. List $509. Sale $399.

15 DAY FREE TRIAL

* DON'T MISS THIS SALE -ORDER NOW

D Please sent me the COM-
MODORE VIC-20 for $169.00
plus $89.70 tor 6 tape programs
Specily pack wanted

D Please send me the 28K COM-
MODORE VIC for only $255.00,

[:l Pleasa send ma the 41K COM-
MODORE VIC for only $339.00,

[J pisase send me the TRACTION-
FRICTION PRINTER for only
$399.00.

AN AR RS EERER R R

C.O0D. and honor Visa and
« Master d

' Mame

Address

City

Slale ZipCode
OVISA [ MASTERCARD [ C.Q.D.

redit Card Mo.

xpirgtion Date
dad $10.00 for shippi Igehiﬂtﬂlr'ul;l and In-
rance. |llingis residgents please add
tax. Add £20.00 for CANADA, PUER-
RICO, HAWALI orders. WE DO NO EX-
RT TO OTHER COUNTRIES.
nclose Cashiers Chack, Money Order
r Personal Check, Allow 14 days for
livery, 2 to 7 days for phone orders,
1 dav express malll
: Canada orders must be in U.5. dollars.

h-.-......------.----- samssmmrrammEm

a;grm

Eﬂl‘ﬂa

IR L L IR R P PR Rl Rl Rl L ] ]
0
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PROTECTO

ENTERPRIZES acronvomecn

BOX 550, BARRINGTON, ILLINOIS 60010

Phone 312/382.5244 to order



NEWINOW,
UIDOORS

Camp stove system with everything

Campfires were fing when firewood
was abundant and the scars of a
camp would be trampled out by
herds of buffalo. However. open fires
really are inefficient and they're cer-
tainly hard to keep going in wind and
rain.

Consequently, Pyromid Environ-
mental Systems, Box 3138, Saratoga.
Calif. 95070, is producing an all-pur-
pose, fold-out model that's claimed to
provide for a multitude of camping
needs,

It is. the makers report, an all-
weather campfire, stove, heater. rata-
ry grill, broller. barbecue. haking
oven, smoker. dehydrator, steamer.
hot-water wash basin and emengency
reflector. In addition. the stove, side

serving lables, pots and pans drawer,
grills, firebox enclosure and chimney

all fold neatly into a compact carrying
case.

A smaller unit called a Pyropacker
stores ina 12x 12X 4-nch package
and costs §188. The larger Pyro-
camper packs down to 18X 18x4
inches, is 51 inches high when set up
and holds four gallons of water below
the fire for heating. This bigger unit,
a% el up at right, costs $298 Haoth
stoves are made of stanless-steel
COMPONEents.

Either model can be stowed in a
car trunk, under the seat of a camper
or aboard 2 boat. ready for camp-
ground or beach cooking that womn't
bother the ecology

Injection-molded wader
The wraditional fishing and hunting
waders that were famous for their
bulky weight, clumsiness and. even-
tually, leaks. may be outmoded by

new models from Red Ball. Box 3200,
Manchester. M.H. 03105, High-pres-
sure molding of the Master Waders
(about 380 with insulation) are light.
flexible and said to be virually im-
pervious to leaks except by puncture,

T

Knife i .

I

KEnifemakers keep improving on basic
designs. Three recent examples from
Gerber Legendary Blades, Box 23088,
Portland. Ore. 97223, include the Pre-
semation hunting knife. Cushiongrip
model and Bolt Action folder shown
above The Presentation knife. $53.70
with scabbard, is finished for display
as well as use. The $43.50 Cushion-
grip (with scabbard) uses a softer,
rubber-like material 1o add comfort
and prevent any slipping of the hand
Gerber's variation on the lockback is
a sliding lock. The Ebony Belt action,
with nylon scabbard. is $317.70.

Resisting Recoil
Any high-powered gun is going to
kick. PAST Recoil Shields. however
have reduced the impact up to BS
percent in measured tests. The pads.
in magnum rifle or rap/skeet thick-
nesses, are made by PAST Comp.,
210 Park Awve.. Columbia. Mo 85201
They are said to spread the impact
rather than causing a sharp bounce
The shields are available for approxi-
mately $30,

(Fleage tum to page 78)
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Watel,"s for ﬂoatirﬁ,
Di(} els for drinkin!
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Dont let water, ice, or anything come between splash on a little water—or your favorite
you and your first taste of George Dickel. mixer—well, we try to be open-minded
Because when you start out with a whisky /4 about such things.

thats been properly gentled in the first
I’lﬂcﬂqﬂﬂdm'tha\relnhaudmii
or throw rocks at it to make it behave.

Later on, if you feel compelled to

W\ After all, a whisky that tastes as good as
R\ Dickel does all by itsell, is going to taste
pretty great no matter what you do to it.
fb:mndhnen\,ii':inﬂchﬂbgihdl
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{Continued from page 76

Decoy geese with plastic

So hight that a hunter can carry 75
decoys in a 30-pound backpack. these
waterproofl cones set up quickly to re-
semblo snow and Canadian geese
sentinels and feeders Heads and

bodies of the Canadian and snow de-
coys are about $40 a doren from
Farm Form. Box 748, Galveston. Tex
TTH62

New heights for hunting

Tree stands must be as old as blinds
for hunters, but Grozsman Airguns has
made some Improvements. Shooters,
archers and photographers will find
the Crosman TreeStand can be
moved above protruding branches
and does not injure the tree in any
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way, Made of structural foam, it
weighs only 7% pounds and folds flat
for sasy packing into an area. A fold.
up seat allows it to be used for sitting
or standing, and the one-plece safety
belt requires no adjustment. It's re-
ported to be legal in every state,

Lead-free pellets

First there were non-lead shotgun
shells and now there are no-lesd
hunting pellets for airguns. They're
being imported from England by Bar-
nett International, Box 226, Port Hu-
ron, Mich. 48060 in .77 and .22 cali-

bers. Plastic. self-lubricating skirs are
said to help prevent barrel damage.

High-hunting hamess

An independent support or a safety
harness for hunters and photogra-
phers on a fixed platform, the $42

Treesling from Anderson Designs,
Box 287, Gladstone, N.J. 07934. can
hold a heavy hunter without damag-
ing the wree and even allow shots
straight down. The devico can also
double as a game drag.

Two-in-one tote can

Simple but useful for users of two-cy-
cle chain saws and outboard motors
that require a8 mix of otfl and gasoline,
the Bob-Can container from the Fluid
(Please turn to page 81)
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PM’s Whatsit

The drawing is of an item made of flexible
plastic. It is known as a "Hooper" and is of
no practical use axcept when paired with the
object it was designed to enhance. Turn the
page to see it in action.

A throttle on the floor
deserves a Bigelow
on the door

We'll just stick to the facts in telling vou that
Mark Melanson is 3¥. He lives in Hollywood. It
covet himn $."-tf]l."l tn et Thm _11:nL-n.."| 1964 Yaliant
running. The acrylic shag black carpeting cost
hirm £400. It's California street-legal. You can
rent it—for parades and things—at $150 per day.

Pedal for profit

Srudnnl: Las Sokol wlth I.uunst ihrﬂs. in San Diego’s Balboa Pnrk

\We may remember 1982 as the summer of the pedicab. At
least it seemed to be when this particular conveyance made a
major jJump from Hawaii, where it's been popular with tour-
ists for years, across to several mainland cities. San Diego's
Balboa Park has become a regular pedicab venue. S0 was
downtown Knoxville, Tenn., as a number of World's Fair-
goers will recall.

But not within the confines of the Fairgrounds, as one PM
editor found out. Having hired a student-driven pedicab for
a quick tour of the Fair, our reporter found out the exclusive,
on-site cedestrian relief deal had been made with a fleet of
battery-povwered carts, He objected mildly, thus gaining the
honor of being thrown out of the place where “Enerqy
Turns the World” in the most energy-efficient of all
conveyances

POPULAR MECHANICS = NOVEMBER 1987



Whatsit revealed

Have you ever tried to pour from one of the
popular two-liter-size soft drink bottles
while holding it in one hand? The soft plas-
tic collapses unless you cradle the bottle
with two hands. But that was before
Hooper. Merrick Industries, Box 2277,
Sunnyvale, Calif. 94087 is marketing the
invention as a premium or specialty item.

EFS

Three for the road

What is the compulsion with tmicycle vehicles? Nong has ever set
the automotive world on fire. yet they continually come and go
come and go_ This one’s out of England (Triking Cars. Marlingford,
MNorwich, Norfolk, NRO BHU) and uses a twan-cylinder 850-cc. air
cooled engine to hit 80 mph from a standing start in under 14 sec-
onds, Claimed fuel economy’s not bad either 60 mpg at 75 mph
The car—er, trike’ s—stressed-skin side panels and FRP hood are set
up on a steel frame. It is available in kit form.

How low can you get?

R
et

Down-to-earth C-5 (left) disgorges M-1 tank at ground lﬂ?HI:-'i"‘iT needs alift platform.

In the annals of defense appropria-
tions, it was a ume of high drama. The
Reagan administration and the Penta-
gon urged that a major budqget item
funding additional C-5 cargo planes
(from Lockheed) not be axed by Con-
gress. Boeing Co. thought it saw a
chink in Lockheed's armor, and went
over the Defense Depantment’s head
direct to Congress with a proposal
that its 747 cargo planes be used in-
stead of the C-55. at a considerable
saving. Despite the fact that the C-5
has something of a white elephant
aura due to a costly re-engineering of
wing spars {that tended to fail under
stress|, Boeing lost. One of the pri-
mary reasons is shown in the two
photographs herewith, which were
given wide circulation in advance
of the Congressional deliberations
.by Lockheed

B
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NEW NOW OUTDOORS
{Continued from page 78)

Systems Div. of Flambeau, 801 Lynn
Ave., Baraboo, Wis. 53813, carmies
both. The larger reservoir helds 1.75
gallons of gas and the smaller has .75
gallons of oil. The compact unit is
made of rugged. high-density paly-
ethylene.

Protective camouflage

For turkey hunters who need 1o cul
down reflections from a polished gun
stock. and any shooter who wants to
fend off dents and rain. Kane Frod-
ucts. 5725 Canal Road, Cleveland,
Chio 44125, has developed stock and
forearm Gun Chaps of finted nauga-
hyde. Produced with a camouflage

pattern, the fabric is said to protect
the gun snugly with the use of Velcro
tabs and all-weather zippers without
interfering with gun operation. De-
signs are about $25.

Walking-jogging distance
SporTach, a new beli-pedometer from
Precise Intermational, 3 Chestnut 5t

Suffern. N.¥. 10801, can be adjusted

Feakalin |

for either hiking or runmng, Stride
length from 1% to 6 feet is preset on
a dial. run or walk seiting selected
and mileage read on the 10p. It's
available for 320 ™

POPULAR MECHANICS « NOVEMBER 1982

When you have a John Deere Chain Saw,
you can spend more time sawing logs.

. At John Deere, we think that sawing logs should be
as little work as possible.
So our chain saws are designed accordingly.
They’re made to bite right into logs and gli
even the toughest wood. :
They’re made to feel good in your hands, so you
don't end up with blisters. _
ey're made to absorb shock and vibration, so you
don't have to.
And to handle many different kinds of cutting jobs,
we have seven different chain saws, with guide bars
10 to 27 inches. .
But most of all, John Deere chain saws are made to
help you make short work of a lot of work.

Nothing Runs Like a Deere*

Fea the mame of the dealer nearess o & frew fobdec call BO0-44 7912 pall
free (DEncis, B00-122 670651, or write Dieere, Dept. 52, Moline, [L 61265

8l
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Warning: The Surgeon General Has Determined y :
That Cigarette Smoking Is Dangerous to Your Health. Kings 16'mg “tar" 1 O'mg nicoune—100's 16 mg i
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Centerpiece ufﬁmencastnughﬁhutﬁe training progrz
this $40 million machine is like the real mlngr &

BY DENNIS ESKOW soenceeomor. -‘-.“

e =

T mn 1 i -

PM photol Pater Tooper
. PM science editor Dennis Eskow osks NASA's Dan
= White for explanction of fhihl-a.rsmmwm
E readings on video screens, as shown in inset

 clutched the stick with both hands and worried mostly about falling out of m'f
Mission Control announced T-minus-two. “You can call it off if you'd like,” I heard NAS

Don White say over the imtercom. “"The launch is the worst pant. Everybody hates 11:,
Sitting inthe commander’s seat at a 80" attitude made me feel like a fly standing

And the flight deck’s flashing hght-.. and endless buzzers put an extra jolt of nerve

in the air. Still, | wasn‘t about to miss the exhilaration of liftoff aboard NASA's !

Shurtle Mission Simulator (SMS). The video displa*.r terminals blinked on andnff _

and animated instruments flashed numbers at me. 'Gets a bit confusing, eh?” A

flipping off the cabin oxygen supply momentarily in answer to buzzers going off around us.
My hand shook, but never let go of the stick as the Mission Control countdown continued




to ring from the headset inside my hel-
maet. At T-minus-20 seconds, the flight
deck began to shudder. | dug my feet
imto the Space Shuttle floor, anticipat-
ing the explosiveness of takeoff. My
heart jeaped as the engine roared and
then increased in volume.

*. .« Four. Three. Two. One. Zere!
We have liftoff.” Looking out the cock-
pit window, | saw the launchpad fall
away in a computer-animated blaze of
glory.

Now [ began to relax slightly, think-
ing that the takeoff wouldn't be s0 bad.
Suddenly, the cabin swung away from
Earth like a souped-up elevator rush-
ing up a shaft 1o thetop of a sky-
scraper. In a moment, the blue sky
started to darken. Then a brilliant flash
of golden light told us that the Shuttle
boosters had separated automatically.
We wers on our own.

"You still with me, Den?" White
asked in a way that mocked me only a
little. I turned my head and saw him
sitting in that same sharp attitude to
tha wall. I shot my thumb up in the af-
firmative. We were cruising in space
new at an imperceptible speed —the
instruments said 16,000 mph. I cnly
had an hour 1o go in the SMS, and
Whita gave me the choice of cruising

space for a while or trying several
launches and landings. | went for the

landings.

Night and day duty

*The SMS is so tied into the astro-
nauts’ training program that we oper-
ate it around the clock, seven days a
weak, most of the time,” White ex-
plained as we waitad for the computer
programmers outside the cube-shaped
simulator to reprogram the machine
for landing practice.

The cockpit-sized metallic box sits
about 15 feet off the ground on a mov-
ing platform whose six hydraulic piers
keep it pitching and rolling in simu-
lated flight. Designed by Singer's Link
Div..the simulator's cockpit windows
reveal a constant stream of true-to-life




computer-generated images that con-
tribute 10 the sense of flight.

Five computers, just like the config-
uration on the real vessel, keap the
ship in constant communication with
ground control. They are also capable
of operating the Shuttle virtually with-
out human assistance. Four Rockwell
computers hold a continuous “debate”™
throughout a flight, determining how
the mission should go. If oo computer
is out of line with the other three, the
dissident is shut down. The debate
continues this way until only two com-
puters are up. Then, an IBM computer
comes on-line, finds out why the Rock-
wells are off, adjusts their programs
and brings them back up.

On four of my five landings, 1
brought in the Shuttle simulator by
{Please turn to page [42)

Astrongut training (from left to right] includes four-hour
stints in the simulator, just 25 feet off the ground. Ann
Fisher is one of the few who gets pilot training. All the
trainees enter water tank. as Jack Lousma is doing here in
huliymlcy troining session. And astronouts George Nelson,
Richard Corey and Ellison Onizuka undergo weightlessness.

Below, the Shuttle’s programmers operate the simulotor.

In reql Bfe bHe o row simulator [for
left). shoti-orm and shurtle-baoy
stmulatary (olove] are sepaarobe, Hut
wevwe hirought them together for this
Mlustraton, Here, ostronout Sally
e contrals shuttle arm in privt
removid of a salellite from its cose

P arl: Ed Valigursky
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A lazy mental attitude and poor skills
could make you more of a road hazard than you
think. Here's how you can tighten up
the nut behind the wheel.

BY TONY ASSENZA  auro epmor

A:H regular as clockwork, a newspa-
per headline reports that a car
“want out of control’” at an intersaction.
jumped the curk and landed in some-
body’s living room. Or there's the other
one, of a car going “out of control,”
jumping the median divider and collid-
ing with oncoming traffic.

As smart as cars have becoma, with
their computers and disembodied
voices, they are still mindless assem-
blages of metal that respond only to a
driver's inputs. And they respond in a
surprisingly predictable and consistent
manner. Jump on the brakes in the
middle of a fast bend and you'll spin.
Lock up the brakes on a patch of ice and
you'll go straight off, no matter what
you do with the steering wheel. Ulti-
mataly, in these “out of control” inci-
dents, it's the driver that's out of con-
trol, not the vehicle.

The sad fact is that no institution
exists which really teaches a prospec-
tive driver how to be in control of a
vehicle. Driver education coursas are
essentially useless. Sure, they'll put you
behind the wheel and give you enough
instruction to pass a driving test. But
the latest statistical results indicate that
driver's ed is counterproductive. The
accident involvement rate of driver ed
graduates is actually higher than the

B4

average accident rate for people of the
same age group who have not taken a
driver education course. The current
theory for this phenomenon is that
these people are younger, less experi-
enced and owverconfident. Whather
that's true or not is debatable. But the
facts are there.

Most driving schools are equally
inadequate to teach real car control.
They're in the business of making sure
their customers can

Graduate school

If it were within the power of this
magazine to send every driver in the
country to an advanced school of driv-
ing, we'd do it quicker than you could
say trailing throttle oversteer. But since
we can't, we'll do the next best thing
and tell you what can be learned at an
advanced school.

To find out how much I didn't know
about driving. | packed up my helmet
and sneakers and spent three days at
the Bertii Roos Procision School of
Advanced Highway Driving in Blakes-
lee, Pa. Roos, a race driver with a long
string of victories to his credit, is cur-
rently campaigning a two-liter Can-Am
car. He's also a little hyper and will call
you a numbskull if you forget what he
told you 10 minutes earlier.

pass a test designed
for the absolute low-
est common denommi-
nator.

Wa all know, or wa
at least have seen,
people who absolute-
Iy shouldn't have a
license to drive. The
problemn is, driving
has come to be per-
ceived as an inalien-
able right, when, in
fact, it's a privilege
which should be
eamed. The price wea
pay for this indis-
criminate dealing out
of licenses is approx-
imately 50,000 lives
per year.

Car contral starts with correct wheel! grip. Adjust seat so
that your arm is stretched to reach top of wheel (ieft), then
hold whea! at the 3:00 and 8:00 o'clock position.

POPULAR MECHANICS » NOWVEMBER 1982




First off, most people don't know
how to sit up properly and grip the
wheal.

The steering wheel shouldn't be in
your chest or way out there where you
can reach it only with your fingertips.
By using a combination of seatback
angle and fore/aft seat travel, you
should arrange to hawve your arms
almost fully extendad when you reach
for the top of the wheel. Once that's
established, hold your hands at the
3:00 and 9:00 o'clock positions, elbows
slightly bent, and leave them there.

Did you ever notice people driving
with ona arm out the window and the
other hand on their lap, holding the
steering wheel by one finger hooked
around the bottom? That kind of
relaxed amitude should be reserved for
traveling at zero mph on your sofa.

At 55 mph on the road, you're cover-
ing 80 feet per second. Let's say you
have to crank the wheal sharply to
avoid hitting something that jumped
out from the side of the road. With the
lazy man's driving mode, it will take at
least a second o get the arm back in the
car and both hands back on the wheel
to execute the evasive maneuver, That
second has eaten up 80 precious feet of
braking space or reduced your escape
route by 80 feet. That kind of distance
could mean the difference betwean hit-
ting something or being alive that night
to tall your buddies about the cement
mixer that ran the stop sign.

Two hands on wheel

Therefore, both hands on the wheel
at all times. If you have one of those
skinny, plastic wheels with the spokes
all in the wrong place for that 3:00 and
9:00 grip. throw it out and install a
proper wheel.

Another very good reason to keep
your hands at 3:00 and 9:00 is to estab-
lish a pattern. That position always
indicates your straight-ahead attitude.
Suppose your car starts to slide on ice
and you find yourself all crossed up, If
you're accustomed to feeding steering
inputs by passing the wheel from one
hand to the other, you'll never have the
time to figure which way the front
wheels are pointing. But if you've
established the pattermn that 3:00 and
9:00 on the steering wheel points the
front wheels straight ahead. you'll be
able to maks the proper stesring cor-
rections 1o get the car pointed in the
right direction.

Driving with your hands glued to
that position isn’t the easiest thing to do
in everyday driving due to the number
of tums the wheel takes to get from
lock 1o lock. Taking a 90" tum at an
intersection, for example, will neces-
sarily mean you'll end up with your
arms crossed, barely holding onto the
spokes with your thumbs. You'll look
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TIRE DYNAMICS o

WHEEL AND TIRE

SRE

Slip angle is the difference between the direction aof the tire and wheel, and the actual
direction of the car. Note the tread distortion of the right front tive of the race car. I't's
in & tight left-hander at Laguna Seca Raceway.
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This production car is close to the point of terminal understeer. Note the weight
transfer to the right front tire and the unloading of the left rear wheal
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comical, and no one will want to drive
with you. But it really is good practice.
And, at less than 90° turns, you'll be
quite surprised at how much more pre-
cise your steering maneuvers will
become.

Using your eyes
Perhaps the most important driving
technique of all is mowing how o use

ahead a.n:d recognize an impending
emergency situation, you might never
nead to use accident avoidance driving
techniques.

Part of Bertil Roos's method to high-
way driving involves keeping your head
high and your eyes aimed high. Te
estahlish the habit, he tapes up the low-
er part of your windshield to just below
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eye leval. Doing this in your car on pub-
lic roads is not recommended.

Cne other eye technique, which
applies wo both racing and highway
driving, is to sight along the inside of
the curve as you're turning into it, and
shift your eye to the outside once
you've completed the cormer and are
roady for the exit. The point at which
you come closest 1o the inside of the
comer is called the apex. By coming
into a corner from the outside of the
road. turning gently, hitting the apex
and using all the road for the exit, race
drivers can maintain high spBeds
through a corner with the least amount
of drama while maintaining vehicle sta-
bility and maximum adhesion.

You can use the same technique an
the road. Your aim, of course, isn'tto go
as fast as possible. Rather, it's to main-
tain a neutral balance, drive the car
smoothly with as few changes in atti-
tude as possible and be able to see into
a corner as far as possible to spot any
surprises that may await you.

The carnering diagram depicts a con-
stant-radius cormer. If you follow the
centerline of the car, you'll see that the
arc it follows is longer and flatter than
the arc of the comer itself. This is the
smoothest way around and the least
upsetting to the car. If the car follows
the inside line of the curve and main-
tains the same speed through the
curve, centrifugal force unbalances the
car. The driver must then make mid-
course corrections. Cormect comering is
aspecially useful when you're driving
on wet or slippery roads.

Vehicle dynamics
The study of vehicle dynamics could,
and does, fill acres of library shelf

e

W,
N

Bertil Roos shows proper eye technique
during cornering. Come in wide, clip your
apex and sfowly unwind for the sxdr.
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FRONT

WEIGHT TRANSFER—BRAKING

REAR WHEELS
UNLOADED

WHEELS
LOADED

GREATER COMTACT PATCH

Forward weight trensfer under braking can provide help in an emergency by in-

creasing the contact patch and consequently enhancing the

space. The most 1 could hope to do is
provide a brief description of what hap-
pens in cornering situations and some
techniques for recovering control if you
losa it.

Fundamentally, all tha action hap-
pens at the contact patch, That's the
area of tha tire in contact with the road
surface. There's no peint in discussing
straight-line dynamics because not very
much is going on. The wheels are tum-
ing, there are no side loads baing
imposed on the tires and you can acceal-
arate or decelerate generally without
much drama—on dry roads, at any
rate.

When you begin to turn, however,
many forces come into play. First of all,
the car doesn't want to be turned. It
wants to continue on a straight line.
The tire and wheel turn, but the contact
patch also wants to continue going in a
straight line. But pneumatic tires have
what is called a salf-restoring charac-

TURNING
POINT

response,

terigtic; thiz simply means that the side-
walls of the tire flex around the vertical
axis of the tire and force the contact
patch to turn. There's a considerable
amount of tire deformation going on at
this point.

This ultimately leads toc what is
called a slip angle. The slip angle is the
difference batwesn the angie of the tire
and the actual direction of travel of the
car. You've probably experienced this
yoursalf. From behind the wheel, it
feals like you're turning the stearing
wheel more and more, but the car
doesn't respond and change direction
in proportion to the amount you have
turnad the stoering wheal.

Understeer

The nonlinear response to steering
wheal input is called understear. Sim-
ply put. it means that if you need to
change the car's direction 20° from the
straight-ahead position, you have to
turn the front wheels 30" to achiove it.
That 107 difference is the slip angle of
the tire,

At the point of what is called termi-
nal understeer, the wheels are cocked
at full lock, but the car continues to go
in a straight line. Essentially, the front
whaels have all but stopped turning
and the front tires are scraping side-
ways against the road surface.

Oversteer

In an oversteering situation, the rear
tires lose adhesion to the road and the
back of the car swings around. This can
happen for a number of reasons. Either
the car is designed to oversteer (highly
unlikely) or speed and road conditions,
lika ice, cause the rear tires to break
loose. Most of the time, oversteer will
CAUSe Aan inattentive or incompetent
driver to spin out.

When a car nelther understeers nor
oversteers, it achieves the ideal bal-
ance—neutral steering. Neutral steer-
ing occurs when all four tires are work-

(Please tum (o pags 156}
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Old Guns Are New

ood replica guns and modern muz-
zleloaders are not cheap. But
compared with collector originals, they
are bargains indeed. What's more. rep-
licas do a better job of demonstrating
how the originals handled, and for that
matter, how they shot, than the classics
could do themselves today.

How can that be? Easy. Most of the
original Revolutionary arms are in mu-
seums or private collections and are oo
valuable to risk firing. Those in good
shape are too good to play with, and the
bad ones are either nonworking, un-
safe, or both. A good modemn replica,
however, feals like an original, fires like
an original, and can give the real sensa-
tion of what old-time shooting was
like.

An ornginal Whitworth military tar-
get rifle, for exampls, of the type used
by some Confederate snipers and En-
glish target shooters, might cost $2.000

POPULAR MECHANICS + MNOVEMBER |58

Fully operational replicas
of antique firearms have
become elegant collectables.

BY ANGUS LAIDLAW

to $4,000 in good condition today. The
Navy Arms replica of the Whitworth
lists for $575 and is gauged by the
samea gauges that were used 1o inspect
the originals in the 1860s. The new
barrels have the identical haxagonal
rifling making one tum in 20 inchas
that enabled the original Whitwerths to
hit a 30-inch target at up to 1,000
yards. The replicas not only look the
sama, they shoot as well or bettar using
modern cast lead bullets. Matches for
these and other sluy guns—so-called
because they shoot a conical bullet or
slug rather than than the round ball of

many other muzzleloading rifles—are
featured in numerous black powder
matches.

Since 1854, when the first mass-pro-
duced muzzleloading rifle and pistol
replicas were introduced, more copies
of some models like the Walker Colts,
have been made than were ever turned
out originally. Two developments dur-
ing the last 25 years have given the
black powder sports a major push. Mil-
itary and civilian organizations and
clubs have been formed to duplicate
those of a century or so ago, right down
to the same uniforms and equipment.
And then there have been new laws
that make primitive muzzleloader hunt-
ing seasons legal in most states.

Military units commemorating the
Indian Wars, the Revolution and the
Civil War have created a demand for
exact replicas of original uniforms,
equipment, personal amms and even

B9
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Dixis Gun Works modarn muzzisloader (loft)

P photos: George Ancons,

at Muswym Village, Mooroe, N.Y.

al-hore sniper rifls (conter), from Navy Arms, has 1,000-yard range.

Percussion Hawken II. by Navy Arms, is suitable field rifle for deer hunting.

Whitworth hexagon

1761 Dragoon.

Navy Magnum 12-gauge shotgun (right) is a black powder cholee for clay pigeans and waterfowl,

Flintlock pistol copies specifications from Willlamsbhurg for British Army

« NOWVEMBER. 1982
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Cased dueling
pistols would cost
thousands for the 1870
originals. But shooters can
now get Navy Arms copy set for $700.

artillery, To meet the requirements of
the Brigade of the American Revolu-
tion, for example, no nonperiod items
rette lighters, or zippers, and the barrel
on your Brown Bess musket replica
must be the correct 42 inches long,
with all other features of the arm line-
for-line correct when compared with an
original. The result now is a guality
assortment of authentic modern repro-
ductions of historic muskets, rifles,
fowling pieces and pistols. Inaccurate,
poorly made copies have no market.
Huntars have also done much to fos-

ter the availability of good quality and

A 1750 Tinderlighter could strike light
for attached candle. Navy Arms: $60.95.

» reasonably priced replicas. Ten
years ago, few states had spe-
cial seasons for muzzleloaders.
Now, nearly all do. Many of the
sportsmen attracted by these
eXtra seasons were hunters first
and black powder shooters a
distant second. While they
cared greatly about legal hunt-
ing. they gave less than a hoot
about historic accuracy. What

they wanted was a dependable

modermn muzzleloader.

Fromm this demand came the

Thompson Center Renegade, bagsed on

their earlier and more historically cor-
rect Hawken. The Renegade has a mod-
em shotgun-style butt plate with no
horms to poke you on recoil. It has
adjustable sights so that a hunter can
develop a load and then zero

in hiz sights without files
and a hammer. Introduced ¥

Favorite old hideaways for pistols were
imitation books. Navy Arms cases this
1882 New Faolioe Coit with acosssorias.

just this year, the Renegade Cougar has
stainless fittings and lock parts 1o maks
it more durable and to look more like
modern stainless models. The wood is
quality American walnut, and the result
is a handsome piece that the old-time
mountain men would have found a bit

strange, but very desirable.
Besides being used for hunting and
{Ploaso turmn to page 144)

Double barrel percussion Ethan Allen
pocket pistol from Hoppe's comes as
parts kit or finished for undor $100,

Ethan Allsn mods] (top left) is papperbox.
Mountain Pistal is by Cannecticut Valley
Arms. Ruger Old Army revalver is avail-
able in stainlass steel. Lincoln derringer
{bottam)} is by Navy Arms. Most come
factory-finished or as kits.
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Questanding pit work by the Bedford
Porsche+Audi crew kept PAM's freight
train on track and on schedule. The
rearrangemant of the bodywork was
courtesy of an errant Pinto, Nots
cleverly applisd wheel mark on the
Porsche's door. The factory-backed
Chevy Camaro (right} took pole, with
Baker placing our Porsche in second.

the usual stuff. Freddy helps buckle me
in, and in a bit over two minutes, I"'m
off.

Accelerating out of the pits, [ know
@veryons axpects me to drive as hard as
Baker to hold onto the lead. Damn, |
think, this is no way to run an endur-
ance race.

I get up to speed and try to relax
behind the wheel. [ push as hard as 1
dare, threading through the many
slower cars as quickly and carefully as
pnssihle. With 40 cars on a two-mile
course, the traffic at times seems like
rush hour. | keep reminding myself that
there are 22 hours to go in this mad-
ness.

The Nelson Ledges/Quaker State
Longest Day, as the madness is called
{because it's run on the weekend clos-
e5t to the summer solstice, the day with
the most daylight of the year), has
becorne the country's second most
important 24-hour auto race. Actually,
the only other one is the famous Dayto-

-

na 24-Hour in February. Longest Day
was conceived three years ago by the
people who run the Nelson Ledges
track near Warren, Ohio, and by the
Mortheast Ohio Region of the Sports
Car Club of America (SCCA) for SCCA
Showroom Stock-class cars, Let's make
it fun, and inexpensive, they reasoned.
s0 almost anyone can come out and
play.

The first Longest Day took place two
summers ago. | was on a dealer-spon-
sored Porsche team co-driving a Show-

room Stock A-class 924, We qualified
fastest and started from the pole, but
failed to finish. A factory-backed, pro-
fessionally run Saab Turbo won that
event, and two of the co-drivers in it
were Hoad & Track magazine editors.
Second place went to a factory-assisted
Mazda HX-7 that was prepared, en-
tered and run by a team from Car and
Driver. Thus began the factory vs. fac-
tory and magazine vs. magazine tooth-
and-nail competition that has fast
become a Longest Day tradition.
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Last year, | co-drove another Porsche
924 entered by Porsche-Audi Motor
Cars of Bedford, Ohio. A new wrinkle
was providad with the creation of a Pro-
totype class for cars not yet eligible
under the strict Showroom Stock {un-
modified except for safety equipment)
rules, Ford responded by entering an
immaculataly prepared Ford EXFP for
Car and Driver and a matching Mercu-
ry LN-7 for Road & Track. Also present
were a pair of factory-assisted Datsun
280ZX Turbos, with drivers from Au-
toweek, the weekly car magazine. On
Track magazine was also represented.
Our Porsche 924 ended up the overall
winner in ‘81.

With the 1982 event looking bigger
and better yet, the opportunity seemed
ripe for Popular Machanics to get
involved.

Fred Baker of Bedford Porsche-Audi
and partner Bob Mikel were already
planning to repeat their 1981 win this
year with a brand-new Porsche 5944,
Several hundred phone calls between
Baker and PM Executive Editor Joe
Oldham and the deal was struck. It
would be a teamn effort between Popu-
lar Mechanics and Bedford Porsche-
Audi. The drivers would be Baker,
Nikel, myself and PM Auto Editor Tony
Azsanza. Oldham would act as 1eam
manager. Additional support would
come from CRC Chemical and Good-
year.

I glance up in my mimmor and one of
the turbo Mustangs, the Car and Driver
car, is coming up fast from behind. He
has a bunch more harsepower and
more accelsration out of the turns than
I do, and it's obvipus that [ can’t hold
himn off for long. A few laps later, he
rockets past on the long back straight. |
try to stay with him and do for a while,
but before long, he disappears into the

POPULAR MECHARNICS « NOWVEMEER 1982

distance. Again, | remind myself that
there are many hours to go.

More time and a lot more laps go by.
Suddanly, I find myself catching that
same Car and Driver Mustang again.
The driver is giving the car a breather,
not going as quickly as before. But as
fo0n as he sees me n his mirrors, he
picks up the pace. And the chase begins

again.

I attach the Porsche to his bumper
like a trailer, drafting him as much as
possible down the straights, crowding
him into the comers, occasionally stick-
ing a nose inside him looking for a
chance to pass. But every time [ move
up alongside, he turns in and chops me
off so close I have to nail the brakes and
sometimes put a whesl off in the dirt to
keep from T-boning his door,

We're three hours into a 24-hour
endure and this idiot’s driving it like it's
a 30-minute sprint. He fails ar the
wheel, ready and willing to wreck us
both rather than let me by. | normally
would be content to follow at a prudent
distance. But he is going a second or
two a lap slower than I, holding me up,
costing us valuable time that might
make a difference later on.

Apparently, the Mustang's brakes

Expert strategist Joe Oldham

(foot on fander) presidas over crow
and fleft to right in front) drivers
Gary Witzrenbury, Tony Assensza, Bob
Nikal and Fred Baker. Despite & fow
negative predictions from some, the
B44°s motor ran unfaflingly strong.

are hot now from his earlier. faster
pace. He brakes a lot sooner than [ want
to for the fast, right-hand turns one and
two. He fends me off through the third-
gear, left-hand turn four and the long,
bumpy. decreasing-radius Carousel
right, then pulls away on power down
the back straight. I catch him again at
the 110-mph, right-hand kink toward
the end of the straight. As he brakes
slightly for it, I sail through flat out at
6,000 rpm in fourth without lfting off
the gas.

Then I try another pass. going into
the next third-gear left turn a bit deeper
under braking. The Porsche's plastic
nose almost gets crunched for my trou-
ble. I follow him through the tight right
hairpin final tumn, tuck in under his
bumper, and try to stay with him accel-
erating down the front straight, past
the startfinish and into turn one
again.

This goes on, lap after lap, turn after
turn. | push him, making him use up his
brakes and tires and firel, But his tactics
are geiting on my narves. [f blocking
was racing, I think, this guy would be
national champion. | keep hoping for a
mistake on his part, & bobbis, a miscue

{Please tum o page 134)

Car and Driver's
SVO Mustang was
dead and buried
before nightfall,
evantually winding
up in a distant
33rd-place finish.



BIG LIFT: Salva

ging A

437-Year-Old Shipwrecik

In one of the trickiest recovery jobs ever attempted, the British will
try this fall to raise a 16th-century wooden warship—uvery carefully.

BY F. WILSON McCOMB

bout the time you read this—barmring a last-minute
technical glitch or maybe further trouble over the
Falklands—the British will undertake one of the most
ambitious marine salvage operations ever conceived.
They will attempt to raise the Mary Rose, a 16th-century
Tudor warship sunk in battle in 1545 near Portsmouth
Harbor on the southern coast of England.
If the big lft succeeds, it will yield a spectacular
archaeological treasure, for the Mary Rose, partially pre-

served in a kind of suspended animation, represents a
437-year-old time capsule, waiting to reveal the secrets
of a bygone age.

But the job won't be easy. Though the wreck lies in
less than 50 feet of water only a mile off shore, it's so0
weakened by rot that it will take a prodigious engineer-
ing feat to raise it in one piece. Built in 1509, the 130-
foot-long, 700-ton sailing ship was constructed almaost

(Plaase tum to page 128)
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1 Swarboard side of hull, almest complete- | ' : el R
Iy embedded in bottom silt, is all that
remains of the ili-fated [5th-century wood-
on warship Mary Rose. In the first stop of
the planned salvage operstion fabovel a
huge 50 x 1280-foot lift frame, made of 30
Inch-diameater hollow rtubes, is lowersd
ovar the wreck, estimated to weigh as
much as 350 tons. Adjustabie legs, fitted
with removable stabilizing feot are ox-
tended until they touch the bottom, then
are locked by cross pins,

& Divers, working on trapeze-like scaf-
folds slung from lift frame, install spider
web of criss-crossed braces inside wreck to
reinforee its fragile, rorted timbers (right).
At same time, wide nylon lifting slings are
snaked under the hull, anchored to frame
and pullad taut by winches overhead.

9%



Cutaway drawing of Mary Rose (left} by
famed British naval architect Colin Mudie
shows the Tudor warship in her 18th-
camtury slegance before sinking In 1545,
Closeness of gun ports to waterline,
allowing fooding, proved her undoing.

Early artist’s impression of Mary Hose
{balow} lying an her starboard side after
sinking more than four centuries ago.
Bow and forecastie are at left, sterncaste
at right. Actually, hull is now considera-
bly more rottad away than shown.

FLOATING

PINS
LOCK
LIFT
FAAME

TO
CRADLE

FEENDER

3 Lift frame and wreck, now lashed
together, are hofsted up and onto the
underwater cradls precisely formed to
it hull’s contours (left). Water ballast is
blown out to give busyancy and ald lift.
Frame's feet are jettisoned and legs lock
into similarly shaped sockets in the cra-
die, thoreby forming a rigid unit.

& In final step (above), cradle, hull and
lift frame, now representing a combined
weight of more than 500 rons, are
raised to surface and placed on barge

CHOCKS

FLATBED BARGE

for transport to musewm site on share.
If all goos as planned, the frall, priceless
treasure will be held so gently in its
padded cocoon that no more than |
pound per square inch of prossurs will
be exerted an it at any point. Same cra-
dle used in Lft will also serve as ship's
display stand in mussum exhibit to save
moving delicats hull, {Drawings are
based on skeiches made for PM by
Capt. Jon Brannam of the Royal Engi-
nears Diving Establishment, who heads
up the recovery profect.)
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The girl above wouwld be hidden
by windshield glare, if not
for the polarizing filter. By

rotating the filter, glare can
be reduced or aliminated. The
versatile filters also make
colors deeper and add to sky
effocts. At right is another
very colorful use for thase
filters: Thoey can be used ro
show the areas of stress n

a vanety of plastic objects.

FM photos; Armand Ensanian




How To Use
A Polarizing Filter

A polarizing filter should be in every gadget bag.
Here's how they work and how to use them.

any of us had our first ecperi-

ence with polarized light back
in the '60s at the local drug store.
Amazing new sunglasses with polar-
izing lenses wera taking over the dis-
play racks. Photographers, mean-
while, have had polarizing filters for
years. Today, not only do they reduce
unwanted reflections in photos taken
through glass or water, but they also
darken skies, reduce haze and add
punch to color pictures.

Unlike some other filters, a polariz-
er may be used with black and white
or color film. It is also different in
that, once screwed onto the lens, it
may be further rotated by turning the
front half of the housing. It is advis-
able, of course, to use a lens hood
when photographing with any fiker.

And these handy devices aren't ex-
pensive. Depending upon the size of
your camera lens, a rotating polariz-
ing filter will cost about $5 to $15.

Using a polarizing filter is quite
simple, espedially if mounted on a
single lens reflex (SLR) camera. Look
at the scene through the viewfinder
and rotate the filter slowly until you
get the desired affect. On sunny days,
this should cause the skies to tum a
darker blue, bringing out any clouds,
especially when the camera is at a
right angle to the sun. When photo-
graphing through a store window or
picture frame. do the same undl most
reflections disappear. Try a different
angle to the glass if not all of the
glare is removed.

A polarizer has two minor draw-

{Plgase tum to page 128)

Polarizer threads onto front of lens
{photo 1). Lans shade should be attached
next. Using polarizer on an SLR {photo
2) is sasy. Look through the viewfinder
and rotate filter. A rangefinder camers
{photo 3) calls for a loak through the
filter first, while still separate from
camers. Then crient guide mark on the
filter to same position once its on the
lans. Photo 4 illustrates a good method
for shooting stress-marked plastics.
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They're the perfect thing
for off-roading,

hunting or launching an
amphibious assault.

\
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RIDIR

BY RICH TAYLOR 3

On sand, gravel, forost
trail, snow, ice and
watar, ATCs (all-terrain
cycles) can boldly go
where no motorized vehicle
has gone before.

From left to right:

the Honda ATC 200,
Yamaha Tri-Mota 125,
Kawagaki KLT 200,
Honda 200E,

Kawasaki KLT 250 and
Yamaha Tri-Mota |75
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ersatility? Is that what you want? How about
a $1,500, nearly unbreakable tricycle that
can clamber anywhere a horse can go, be
lifted by one man and cutperform a snowmo-
bile on snow and a dirt bike on sand? And it'll bring
home a hunter, all his gear, plus an eight-point buck, Tun
all day on a gallon of gas, replace a tractor for most farm
work and top 50 mph if you dare to hang on?

It not only floats, but can paddle wheel upriver like a
stern-wheeler. And it's so simple, a 8-year-old can ride it
and repair it, too. When the work is done and it's time for
fun, it can be jumped like a motocrosser, wheelied like a
bicycle, fat-tracked like a go-kart and outfinted with
everything from a racing suspension o gun mounts,

Sound good? Sound like we're exaggerating? See
those guys doing wheslies in the picture? Not one of
them will ever see the right side of 30 again. See them
paddling across a river? As soon as the photographer's
back was tumed, they were T-boning their friends until
one or another ended upside down, three wheels in the
air, with the rider swimming away from the wreck and
laughing hard enough to get stomach cramps.

An unsophisticated start 11 years ago

We've got Honda to blame for all this marvelous silli-
ness. Some 11 years ago, Honda took the single-cylinder
engine from their little 90-0c dirt bike and stuck it in the
most rudimentary tricycle frame around. There was no
suspension, just the natural springiness of fat, high-flo-
tation tires designed orginally for all-terrain vehicles.
The bodywork was just molded plastic fenders to keep
some of the mud off the rider, and the technical sophis-
tication was on a par with a good claw hammer.

A decade later, Yamaha and Kawasaki have jumped
into a blooming three-wheeler market that nobody
thought existed. And there are rumors of new machines
from industry leaders like Suzuki and Husqvarna, and
off-brands like Italjet. There are now classes of compet-
itive three-wheelers, ranging from 70-cc miniversions
aimed at prepubescent moto-kinder to 350-cc high-per-
formance race models vicious as a rattlesnake.

Super-promoter Mickey Thompson is staging three-
wheeler races for cash prizes at the Los Angeles County
Fairgrounds and Budweiser is sponsoring a series of
Baja Cross events. But this sport is more than just fac-
tory race teams with pro-
fessional riders; Dozens of
the after-market compa-
nies are selling hop-up
parts to thousands of week-
end warriors hungry for
the latest go-fast fad.

If you read the ATV
magazines—oh yes. they
even now have their own
low-pressure press—you'd
think that racing and high
performance are the whola
three-wheeler world, But
according to the manufac-
turers, fully 80 percent of
the 100,000 trikes they sell
gach year go to the Mid-
west, There, farmers are

{Plgase turmn to page 138)
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DEOTIEX: Instant
Info FromYourTV

Hoock your TV set or home computer to a huge database with a new
videotex decoder and you'll have access to everything
from stock market quotes to travel arrangements.

BY NEIL SHAPIRO asctroncs epmor
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Norpak Mark I'V' and keypad
(right) allow you to receive
and manipulate screens of

information. The screens are
sont as oncoded pulses over
the talephone line, from huge
camputer databases. The keypad
commands are then sent back
on the same lines. The home
color telovision set is used

to display the screens of
graphic and text information.
Sample screens of Panasonic’s
proposaed videotex service
are shown above and at right.



th the addition of a new type of

decoder bax, your home TV can
soon be bringing a whole world of
knowledge, education and figures into
your home. Videotex allows you to
connect your TV, via the telephone
line, with gigantic computer data-
basas—without having a computer of
your own.

While many U.S. experiments have
been conducted, and Britain has used
a service like this already, it is just
now baginning to take off here. At
last, it appears that the industry has
settled—more or less—on how to get
its act together.

Confusion resolved

There are two ways of hooking a
TV to a computer database. One is
called telatext, the other is videotex.
Telatext is only ons way: The infor-
mation is sent out riding plggyback
on a normal broadcast or cable TV
sigmal. The teletext information is en-
coded in the signal's “vertical blank-
ing,” which is the black bar you see if
you roll the picture down on your TV
set, Vidaotex, on the other hand, is
complataly two way, It uses the tele-
phone line to send digitally encoded
information from the database to your
home, and you can send commands
back to the computer via a full key
board or a small keypad.

Picking a standard

In England, the videotex system
uses the Prestel standard. For a while
it seamed that the United States, oo,
would go this route. But few compa-
nies wanted to gamble on one stan-
dard or another. If your database is
speaking one “language” and the
home TV anothar, the resulting
scramble on the TV screen would
make even the worst sitcom look visu-
ally inviting.

For years, corporate giant ATGT
(Ma Bell}) was not allowed legally wo
use the telephone lines to send data
communications. In order not to be
cited for monopolistic practices,
ATET agreed to divest itself of local
phone companies in exchange for the
right to become a computer database
SaTvice.

Then, ATET announced that it was
gaing with videotex and using a stan-
dard called FLP, based on a previous-
ly existing Canadian standard, known
as Telidon.

Suddenly, Telidon looks like the
way America’s TVs will become at-
home data terminals. Panasonic, Sony
and others recently exhibited various
Talidon-standardized videotex decod-
ers in New York at the Videotex ‘82
convention. Also on hand were com-
panies like Canada's Norpak. which
already has Telidon hardware in pro-

POFULAR MECHANICS = NOVEMEBER 1982

duction and is ready o supply U.5.
markets.

What to expect

The type of information that these
databases, both new ones and those
new to the at-home user, will offer
covers a broad specrum of needs and

You'll be able to read airline sched-
ules or study the past few years' per-
formance of any number of securi-
ties—right from your easy chair. Oth-
er databases will include such things
as national newspapers, magazines,
restaurant guides and all sorts of “in-
formation providers.”

But because videotex lets you type
in messages and commands, you can
also have “interactive” sarvices,
where you and the database’s com-
puters work together. Such things as

banking at home, shopping and spe-
cial-interest clubs become possible.

In fact, all of the above is already
being done in the home-computer
area. (See And In The World Of Com-
puters . . ., balow.) Such services as
Compuserve and The Source offer
many databases to their subscribers.
Compuserve, for example, recantly
signed on its 27,000th subscriber.

What distinguishes new videotex
services from the existing non-Telidon
offerings is graphics—bright, colorful,
aye-catching, even darzling.

Walldng through the Videotex ‘82
convention in New York was like be-
ing set down in the middle of a rain-
bow. Screan displays ranged from
charts and bar graphs 1o multicolored,
highly detailed pictures of everything
from past presidents to cartoons. The

{Please rum to page 183)

utilities as Compusarve and The Source
for a fow years. Although they don't
have many graphics (this may change as
more Telidon equipment becomes avail-
able to consumers), they do offer a mul-
titude of informaticasl databases.
Abmmhmhupmamh-

can use a modem. (See Nawfwﬂm
Computer Can Call Other Compurters On
The Telephone, pnga 130, Mar. “81).

handy.

The IXO rerminsl pictured above js
huﬂrmputhmnm‘?ﬂﬁm
access all of the teot-oriented, computer
datahases from any telophone. The col-
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ors of the keys. the scrolling display and
h:mll:h:ﬁahi:a very handsome
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Build Our Master
Craftsman’s

Woodworkin
Center

Two cabinets—a portable tool center
and deluxe assembly bench—can turn
your workshop into a dream shop.

BY HARRY WICKS

HEE AND SHOP EONTOR
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Earlwr in his woodworking
pursuits, every wood-
worker realizes that he needs
an assembly bench. Many crattsmen,
myself included, tum to a sheet of plywoed across a
pair of low sawhorses to serve this function. But now,
FM readers can move up in class. Our version—cre-
ated by four experienced crafismen—provides the

S = o R B r =

ultimate in furniture assembly and in stonng and roll-
ing portable power tools to the task at hand. This as-
sembly bench is built lower to save your back when
hefting projects about, lts grid top provides plenty
of biting surface for clamps and, because it's on
wheels, it can be rolled aside for storage. The porta-
ble tool center corrals many power tools and their ac-
cassories; like the assembly bench, it rolls on wheels.

PM’s dream setup

can bacame a reality in
Your own shiop. Complete
plang for the assembly
bench and portable

power toal canter are on
the following pages. The
assembly bench has a grid
top to make clamping essier
than you've ever had it.
For nonclamping tasks, the
space is covaned with a
sheet of plywood (left).




A Craftsman’s
Assembly Bench

e assembly bench shown here fea-

tures B removable top which ex-
poses an open grid surface to permit
easy vertical placemant of clamps. The
shelf below the grid can be covered
with newspapers to catch glue drip-
pings. The long shelf compartments
below are great for storing clamps dur-
ing assembly and they permit access
from both sides,

The drawers are constructed so thay
can be opened from both sides, too,
And the bench rides on rubber-
whealed swivel plate casters.

We used Y- and %s-in. white ash and

Tape paired members together to accu-
rataly mark and cut dadoas and rabbets.

Mark the edge half-laps for grid with the
parts in place. This will prevent errors.

Ye-in. plywood to build this bench and
its companion piece, the portable tool
center. Except for the drawers, all

axposed plywood edges are banded |

{edged) with “%in. solid stock (see
drawing). Notice that the drawings
indicate the overall sizes of the plywood
parts, When you lay out the cutting
lines, make sure you compensate for
the banding by reducing the dimen-
sions by % in. or Y in. where applica-
ble. For strength, edge the removable
top with Ye-in.-thick stock.

Begin with the bench top frame by
cutting %s-in. stock to length and width.
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Completed banch, top removed, rww:.
grid which is a great aid for clamping. At
near end are suparhandy clamp racks.

alignment of cutting lines to blads

marking tool for reaching the undersides.

=

Usza a sharp chisal to remove waste and to
sgquanre the cornar of the stopped rabbet.
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Clamp the assembled grid to bore the
screw body holas into the cross members.
For accurscy, you cen use & Square.

If work boards don’t lie Hat, notches will
be too deep. Avoid this by clamping.

Cvarlapping kerf cuts form the notches.
Tape permits working two pieces at once.

Cut your plugs of matching stock if you
have g plug cutter, or use dowel slices.

POPULAR MECHANICS = NCWVEMBER 1982
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This includes the two sides and the four
cross members. Tape paired mambers
together so they can be marked and cut
at the same time (se¢ photographs).
Use a dado head on aither a table or
radial-arm saw to make the cuts. If you
own both, the radial-arm saw's bettear.

Ash is a very hard wood, so set up
the dado head at less than full-width
capacity (about ¥e-in. maximum width}
and make the cuts in several passes. If
you move a clean section of fence into
the cutting path on the radial-arm saw
and make a cut into it. visual alignment
for the cuts in the work will be quick,
easy and accurate.

When the frame members have been
notched, assemble them to mark the
edge half-lap joints for the grid mem-
bers. The grid is made of 4/4-in. stock.
Lay the four short members into place
and check for square with a framing
square. Place the two long members on
top and mark the top edges of the shont
cross members for the notch cuts.
Then, using a short pencil stub, trace

{Pleage turm (o page [54)

MATERIALS LIST—ASSEMBLY BENCH

Key !h Sime and description {usa}

Al e ¥ 28 ¥ 39 plywood {remor-

ahle top)

Ty x 34 = 40%" solid stock (edging)

e ® Y X 28" solld stock (edging)

¥ ¥ 16 ® 20° plywood (sationary

tap)

2 % w28 x 454" phwood* (shalf)

1 3% x 27% = 28" plywood® (lef

side—drawar cass]

D2 1 % = 27% o 28" plywood® [right
shde—dmwar casa)

E 1 % ¥ 14% x 28 plywood® (bottom—
drwwer casa)

F 3 3 X 8% x 28" plywood® (divider)

Gl 1 1% % 3% % 86" ash llong rail—righe
hand]

G2 1 1% % 3% ® 86" ash (long ral—laft

20 wad

hared)

H1 Z 1% % 3% X 20" ash (short rai—
square}

1V % 3% X 29" ash (st rail—ra-
batwd)

1% ® 4 = 270" ash (Jeg)

1% * 3 X 26" ash (side stretcher)

Th ¥ 2% ¥ 40%%" ash (long grid
strutcher}

T4 x 2V X 207 ash (short grid
mretcher)

T X 3 % 28" ssh (leg stretcher)

By ¥ 130 x 2T phrwood (drawer
bottom)

Y X 5% = 14%%° plywood (small
drawer and)

2 ¥ T X 4% plywood (large

* Me=- T
M= B NN N

T 0 w O EX
n

2 % 5% % 27" phywood (mmall
drawar sida)

Heawy-duty 2° rubber whesl, swivel
platn castar

4 % % 2" lagscrew, washer Uor legs)

10 % % 1%° lagscrew (6 for sides 1, 4

for end F)
v 32 1% Ho. 10 fh screw

o
o

o=

Mllec.: 4d and B fnish natis, dowsl plugs, sandpaper,
Nyl-o-taps No. IPS572 (self-adhering stiding tapel.
glos, wood filler,

*Ovarall dimansions for part are given. Allow for 14"
thick edge-banding on exposed stges whan cutting
plywood to give. Notee Whits ash used throughaut,
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trimming cutter in router trims the
overhang flush with the plywood surface.

Farallal cuts haifway through pans! form
the deep edge half-[ap notches. Uss chisel
or sabre saw to drop out waste.

View shows how & drill equipped with a
right-angle drive is used to bore the lag-
screw holes In this tight spot.

Special nylon tape is used to make draw-
ars slide with sase. Tape is self-adhasive.

Closo-up shows construction details:
edge band around removabie tabletop;
screw-hole plugs; base-edge banding.

POPULAR MECHAMNICS - NCWVEMBER 1982



PM's mobile tool center is designed fo
corral portable tools and accessories,
which are used on every shop projoct.
Craftsman David J. Warren built it

Mortise the facing stock with 8 mortising
chisal; use a clamp ag & stop to avoid mea-
suring. Mortise left then right edges, and
clean out center portion.

Aftar facing has dried, bore -in.-dia,
hole. Glue and pound in & V% X %-in. dow-
el. Sand dowal ends, stiles and rails.

POPULAR MECHANICS « NOVEMBER 1982

PMW’s Mobile
Center For Portable
Power Tools

In most home workshops, portable
power tools are stashed away whear-
ever there's room. This usually means
many trips back and forth across the
shop when building a project.

But with PM's portable tool center,
you can store all your portable tools and
many of their accessories in a hand-
some roll-about cabinet. The tools,
including extension cords, are all close
at hand when you're working.

Like its mate, the assembly bench,
the tool center is built of two highly
compatible types of ash: white ash,

Using a tenoning fig on & table saw, ten-
ons are quickly and safely cut square.

Apply contact cemeani to the back of the
veneer and to the plywood surface. Spac-
er sticks prevent the vaneer from adher-
ing until it's aligned with plywood.

with a little brown streaking, and
northern brown ash, with some white
streaking. If desired, you can held the
cost down somewhat by using less

The tool center has two parts, a base
with roomy adjustable shalves and side
storage panels, and a slightly smaller
uppar chest with six drawers. If you use
ash, remember that it's a hard wood,
requiring bored pilot holes for all nails
used in construction.

Start construction by gluing and
clamping boards to maks the base cab-

Glue and clamp fecings, making sure
they're sgquare. Make final check for
squarensss by varifying that comer-to-
corner diagonal distances are sgqual.




Use %-in. stock for the front doors, the
center partition and the bottom, and
1%-in. stock for the top. You can glue
up long lengths, then cut two or more
parts from each. To save time, you can
have a millwork shop plane and sand
your glued-up boards.

While your boards are clamped and
drying, make the facing framework for
the front and sides of the base cabinet.
Cut the stock to length (see drawing on
the facing page). Then. cut mortises in
the ends of the horizontal stiles. Cut
tenons in the vertical rails. The front
center rails get a mortise to match a
tenon cut at the center of the front top
and bottom stiles. Glue and clamp the
facing assemblies and place them on a
flat surface cvernight. Be sure that each
unit is square. When dry, bore holes for
Y4 ¥ T4-in. dowel pins, using a Ses-in.
drill bit to assure a tight fit.

We used '4in. A'C plywood 1o fabri-
cate the doors on each side of the cabi-
net, the side panels and the back. Cut

MATERIALS LIST—TOOL CENTER
No. Shee and descipeion (use)
BASE CABINET
14% x 28 ® 56" ash, edge-joined {Lop)
% ¥ 20 ® 26%" ash, edpe-joined (door)
B x4 o 20%° ash (end stile)
o 2 x 41%%° ash (mail)
Y = 2 % 27 ash (cemer stile)
ba o 2w 2O ash (xide stilos)
3o« 2« 22" ash (side rails)
¥ % 1V ® 289 ash (door side frame}
¥ 1Y % 23 ach (door topbottom
frama)
Yo W 22% x 474" agh, edge-joined
{boreom}
1 b ox 28% ® 47" AT plywood with
ash venser (botom)
3 Y o= Z2% ¥ 270" AC plpwodd with
ash vanear [partition)
2l ox 32% x 19 A plywood with
ash vanesr (shelf)
Ly w 21% x 2794 ASC plywood with
azh vanesar {side-door panals)
Va"-dla. * %" dowsl pins
1'% fapen} = 28" piano hinge
1'%" (open) = 284" piano hinga
3"-dia. wwivel castar with brake
3 -dia. rignd castar
3" brass wire pull
roller catch
277%™ bong shalf support stip

CHEST

Y o 24 % 52 ash. sdge-joined (op
bt

2 % = 15 = 24" ash, edge-jainsd (sidal

W ¥ 13% = 23%" ash, edge-joined
{partition]

24 %W ox ] ® Z2%° agh (drawer guide)

T ¥ 1t = B0 ash (drawer spacer)

1 Yax 14% ¥ b1 AL plywood with
ash venser (back)

1" No. 10 th screw (48 in chest, 24 in
drawers)

by x4 = 24%" ash (drewer facs)

% 4 X 213" ash [drawer Sides)

e = JWe ® 22%4" ash (drawer back}

b x 31% X 223" AC phywood with
ash vanear {deawer borams)

DD 12 '"WAe o e X 21%% ash (slida)

EE 6 brass bail pull

Misc. : Carpentar’'s glwe, 10d finish nails, 16%" No. {2

rh sergws (16, for castars), 16 %4 Now 8 fh screws (16,

for shwell suppart stripl. filer, sandpaper. Deftoo Dan-

Mot Use white ash and northerm beown ash
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To create %s-in. Jumber for sides, author
used & planer. Or ressw on a8 band saw.

the plywood to size, as per the drawing,
then top it with ash veneer., applying
contact coment to both surfaces. Place
sticks or dowels betwesan the plywood
and the veneer to help position the
veneer before the two cemented sur-
faces come in contact. When the venear
is in place, apply pressure and roll it
smooth with a roller, or use a woeoden
block and hammer.

Mext, cut 3% * 1%:-in. stock to lengths
required for the side door frames and
miter each end. Glue, nail and clamp to
surround the side deor panels, fitting
the door flush with the exterior edge of
the frame.

Your glued-up boards for front doors,
bottom and the center partition, as well
as the board for the top, should now be
surfaced and ready for use, Cut out the
components as shown in the drawing
and start assembly, using 6d finishing
nails and glue. Remember Lo bare pilot
holes for the nails 1w avoid splitting
your ash stock.

Nail the partition and the sides to the
bottom, then attach the back panel to
square the entire assembly. Finally,
install the front facing frame, which
you have previously glued and clamped
square, For now, don’t install the top—
finishing will be easier with it off.

Cut sliding dovetails on drawer sides,
using a tenoning fig. sew blade st 22°
Thicker stock is used as & spacer,

- .

A practice dovetail joint was made as an
axarcise. The dovetails are cut first and
used as a pattern for pins. Dots indicate
the wood to be removed.

Clear out the dovetail socket in the draw-
ar front with a Y-in. chizsal. The groove
located at the bottam af the drawer front
acrapts the drawer bottom.

Like the assembly bench, the tool
center was finished with Defico Danish
0il. The tone on both was obtained by
mixing 25 parts natural to one parn
medium walnut, To this you can add a
few drops of McCloskey Mahogany
Tung 01l stain for warmth.

To complete the cabinet, install metal
shelf support strips on the center parti-
tion and sides. Use a 4-in. block to posi-
tion sach strip. You might want to bore
a saeries of holes for shelf clips instead
of using metal strips. If so, make a tem-
plate of your hole pattern and use it to
mark the holes for boring.

MNext, turn the cabinet upside down
and apply heavy-duty industrial cast-
ars, preferably with wheel locks, to
each comer. Use two fixed wheels at
one end and two swivel casters at the
other end. Then, place the cabinet
upright, attach the doors with piano
hinges and affix the door catches.
Attach the top and use wax stick filler
to fill all 10d nail holes.

As a final touch, you can add a fused
alactrical outlet strip 1o the face of the
cabinet. If you do, keep the cord short,
50 it doesn't drag on the floor and catch
under the whesls.

Your base cabinet is complete and

(Please tum to page |85}
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This handsome dining table seats four.
Lower the drop leaf and you have a desk.

is elegam contemporary table
does triple duty, Besides serving as
a dining table, it convers for use as &
desk or sideboard when the leaf is
down. If you're diligent, you can proba-
bly build this project in 8 weekend.
The table is made of %-in,-thick sug-
ar pine. We used 15-in.-wide boards
and added 3-in. strips. dowsl rein-
forced, to make up the 18-in. slabs.
The legs are assembled with end
half-lap joints. Arrange the leg mem-
bers in proper order on a flat work sur-
face and key all mating pieces. After
the edges have been smoothed by joint-
ing, trace against each bhutted piece
directly o obtain the cutting lines.
Use a dado head to reduce the lap-
joint areas to half thickness. When
using a radial-arm saw, make a pass in
a new section of the backup fence. Then
align the joint line wisually (on the

112

EM's adaprable dining
tabdeidesk (s butlt of
hefty 14-in. sugar
maple. Because this
wood Is 50 attractve,
the table was com-
pleted using a clear
finish o show it off.
Flans for making it are
on facing page.

workpiece) with the nowch cut in the
fence. Make one cut to establish the
inside shoulder. Then make repeatad
cuts to remove the wasta. If you use a
table saw, cut a piece of scrap wood,
then mark the cutting path on the table
insert plate.

Note: Do not use a clamped limiting
stop for making the cuts. A fixed stop
won't compensate for variations in indi-
vidual widths resuhing from tha saw-
ing and jointing processes.

e —

Partally drive a few thin nails when
gluing the leg half laps to keep the
parts from sliding during clamping.
Allow room for clamp cushions. You

and white photos, Rosann CEpo
o Harry Harman

FM f{echnical &

AL+ Lk

rug And stceEsdri [
b Mew Rochalbs, MY
5. Kirsch Mim bhinds, Kirsch
Sturgis, Mich S80HE]
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can remove the nails and fill the holes
afterward.

Now, adjust the jointer for a shallow
cut and make a pass or two to trim the
hinge edges of the leg stiles {C). Cut a
emall chamfer on each back corner
before jointing to prevent end grain
splintering. Use a belt sander to smooth
the faces of the legs. Sand with the
grain only. To smeoth any cross-grain
scratches, use a finishing sander.

If you must edge-join boards to make
the top and leaf, use dowel centers to
mark the hole centers before using a

(Pisase tum to page 129)

MATERIALS LIST—TAHLE
Key No Siss and (uma)
A 2 1% x 18 * 56 sugar pine (table-
top and leaf) or assemble from: Z
pibcen, 1 X 16 o BE (A): 2
E‘m.lhxjxsﬁ'r..ﬁgh,m.
“edla * 27 dowels (i)
A4 x5 % 174" sugar pine (leg foot)
1 ¥ 4 ¥ 28" sugar pine (lag stile)
1% % 4 x 17" sugar pine (leg rail)
1%" (open) = 55%" hinge
1% (open) ® 274" hinge
3" Mo 12 fy wood serew
14" -dia. dowel plug
Nylon tack guide
Misc: white glue; 120 and 1 B0-grit sandpaper, firush
[wiin a2 ).

1%

= T =miE Q0 e
o P e

Appiy glue to mating leg surfaces. Use
second coat on end grain (shoulders).
Temporarily tack parts for clamping.

To edge. rehbet with the redial-arm saw.

[fse a spacing strip to position the work
g0 that it's clear of the fonce board,

Clamping setup assures a true plane of
boards when making dowel-hole center
marks. Use a dowel canter in each hole.

TABLETOR -A

FIXED LEG
= ASSEMBLY

LEG FAIL-D
|, —~LEGSTILE-C

LEG FOOT -8

14..—-""" »
. w 2
""‘1-.
i HALF LAF
| s [TYPICAL)
178
LE “F,. A il
J I | E
Lf
' ——
'I,,' 3/ - L-
A6 x 34"
RABBET
1N TDR FIXED
AND LEAF LEG
DETAIL Y 'l

e

28178 OVERALL

= =

TABLE-SIDE VIEW
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Shaker Rocking Chair Kit

eing a persan who builds between
20 and 25 large projects a year,

it's a treat when | can simply put 1o-
gether a furniture kit. The rockers
shown. which are sized for young-
sters. sell for $115.50. plus $6.25
shipping from Garrett Wade, 161
Ave. of the Americas. New York. N.Y,
10013. (An adult-sized chair is avail-
able for $139.00 plus $6.25.) The kit
chairs are precisely machined of
solid Rock Maple and the back slats
and legs are precurved.

Because of the precurving. it's nec-
gssary to shape the last % in. of each
slat so it will enter its mortise fully
After assernbling the front and back
leg sections, bore through several of
the holes to clear the dowel ends at
a0° (photo, bottom left). The two kits
| assembled went together without a
hitch.

I finished one with a stain, then
used the pemetrating oil in the kit
The other one was painted and com-
pleted with a coat of semigloss var-
nish —Harry Wicks, Home and Shop
Editor

Back slat ends required a little reshaping
{due to steam bending process). Surform
Shaver does fob quickly and accurataly.

| \

In some locations dowels will intarfere
with socket on adjustment face, as hare.

114

Pair of elegant Shaker rockers were assembled in two evenings. Weaving the seats

took ancther hour or so. Chailr at right is stained and varnizshed; the other has an
andqued. painted finish to simulate age. Paint. in turm. {5 protected with varnish.

Last 1% [n. or so at both ends of back slats
weare then sanded slightly befaore joining.

e E %%

Clear holes to bottom using & Ye-in. bit.

After o dry test fit, spindles and dowels
are glue-joined. Clemps are used to pull
the joints as dghily closed as possible.

Rockers are installad using

{provided)
screws only, no glue, just as Shakers did.
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Now you can shrink a $600 car repair down to $25.

Everywhere you look these days, it's
3600 for a transmission job here, $400
for engine repairs there.

It’s gotten to the point where even
the remote possibility of major repars
15 enough to worry anvone.

Until now.

Because now vou can cut those
wornes down to a more manageable
325. And keep them that way for up to
five full years.

Introducing the Ford Extended
Service Plan—for purchasers of Ford

or Lincoln-Mercury cars or light trucks.

Here's how it protects vou.

The Extended Service Plan covers
thousands of parts, including major
repairs. And promises no parts or labor

charges, except a small 25 deductible
each time vou bring your car in, No
matter how many different covered
parts need to be fived.

Which means you can go to any one
of 6,300 Ford or Lincoln-Mercury
Dealers across the U. 5. and Canada,
and the most vou'll pay is $25 for any
covered repairs.

Plus there’s much more. With plans
ranging up Lo 5 years/60,000 miles of
maximum protection. See vour Dealer
for all the details on how to shrink car
repair worries down Lo size,

Ask for the Extended Service Plan by
name. It's the only one backed by the
Ford Motar Company.

Gl if together—buckle up.

Ford Extended Service Plan @Z29




The Right Way To Choose
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Random sampling of available solvents illustrates why picking one isn’t always sasy.

The correct solvent
simplifies a job; the
Wrong one can ruin it
or even lead to injury.
Here's how to select.

BY BERNARD GLADSTONE

ctlﬂumsmthmhmﬂhradavgm
by at home or in your shop that
you don't use a solvent of some kind,
even if it's watar—one of the oldest
and most widaly used solvents.

By definition, a solvent is a liquid that
dissolves things to create a solution. For
most of us, it's also a thinner {although

The solvents that are sold in your
local paint, hardware, autd accessory
and marine supply stores are almost
always organic compounds derived
from petroleum or by-products of petro-
leum-based compounds. Many have
long and strange-sounding names that
would probably mean nothing to a store
clerk if you asked for them by chemical
name,

However, the most widely availabla
and most usaful of these solvents have

[16

generic or “common’ names that are
familiar to most of us. The so-called
COmmMOn Names are not always accu-
rate, and don’t always mean the same
thing to everyone who buys, sells, and
uses solvents. To avold misunderstand-
ing, it pays to be familiar with the most
widely available and most useful sol-
vants, and o know something about
when, where and how to use each.

Most solvents can be used for more
than one purpose. However, some are
more useful for thinning paints, while
athers are more usaful far either clean-
ing or removing finishes.

There are about & dozen generally
available solvents that you will find
useful. These are labaled with generic
names that you can recognize (or that
you can identify easily by reading the
contents listed on the label),

Safety first

Since many of these substances are
highly flammable and emit toxic fumes,
observe strict safety habits whean work-
ing with any solvents.
B Work in a well-ventilated room.

Bernard Gladsans is Home lmprosemant
Edimar for The New York Times,

B Wear gloves and/or respiratory pro-
tection if required.

B Always read the manufacturer's in-
structions before you open the can.

Turpentine

One of the few common sofvents not
derived from petroleum (it's distilled
from the sap of cerain coniferous
treas), turpentine is used principally for
thinning oil- or alkyd-base paints. Con-
trary 1o popular opinion, turpentine
(turps) is never actually used by manu-
facturers in formulating paint. One rea-
son is that turpentine is more expensive
than the other available solvents. How-
ever, there are also other technical rea-
sons why manufacturers prefer one of
the patroleum-based thinners, such as
mineral spirits or VMF naphtha.

Another popular misconception is
that turpentine is better than the less
expensive, petroleum-based thinners
for thinning paint. It is true that turpen-
tine is a more powerful solvent; that is,
it has more solvency than other paint
thinners. But this can be a drawback.
You have to be much more careful
about the amount you use. If you add a
lintle to0 much turpentine, paint can be
overthinned, causing it 10 run and/or
drip when it is applied.

FOPULAR MECHANICS « MCVEMBER 1582



Although many makers of wood fllers
recommeand thinning the compound with
their own brand of solvent, lacquer thin-
ner can sometimes be used for this job.

This ability to thin or dissolve paint
more affectively does have one advan-
tage: Turpentine is more effective at
cleaning brushes and rollers than most
other types of paint thinner {although it
is still not as good as a solvent that is
made spacifically for cleaning brushes).
However, turpentine won't soften hard-
ened paint; it only dissolves paint that
is still soft and not fully cured.

Mineral spirits and vamolens

Also called ““white spirits™ or “sub-
turps” in some areas, mineral spirits is
the solvent used in most brands of paint
thinner sold over the counter in local
paint and hardware stores. Odorless
paint thinner is much the same, except
that it is treated to remove or mask the
odor. These solvents have less of an
odor than turpentine.

Mineral spirits and varmolene are
refined petroleum distillates with a low
aromatic hydrocarbon content and a
higher flash point (less flammable)
than naphtha and similar solvents that
are sometimes used for thinning paint.
It also is less volatile, so it doesn't evap-
orate as fast. This helps improve work-
ing qualities by making it easier to

You can use this odeor-free, commercial
paint thinner to thin ofl or alkyd-base
paints, Mineral spirits is the salvent in
this product that thins the paint.

spread on the paint or varnish without
leaving lap marks.

Like turpentine, mineral spirits can
be used for cleaning brushes and
rollers, but only if used immediately
after you stop painting. Turpentine will
soften a brush that is partially hard-
ened if you soak it first, but mineral
spirits generally won't; it only dissolves
paint that is still liquid.

These petroleum distillate solvents
can alse be used as a cleaning and
degreasing solvent to remove or dis-
solve grease and oil when cleaning
metal, masonry and similar surfaces.

Naphtha

Very often, this is sold under the
name of YMP naphtha (stands for “Var-
nish Makers' and Painters’ ' naphtha)
or benzine. Naphtha can be used for
thinning many pil-base paints, but its
most popular use is to clean and
degreasa. As a general rule, it is better
to use mineral spirits for thinning paint
unless the label on the paint can specif-
ically says that naphtha or VMP naph-
tha can be used.

Maphtha is more volatile than miner-
al spirits and turpentine, so it tends to

Use 1,1, 1-trichloroethane to clean and
degrease metal. For axample, use it to
claan type and machine parts.
It also dissclves tar, oil and adbesive,

make paint dry faster. It alsp has a
higher solvancy rating, so it will thin
paint mores than the same amount of
other thinners, though it's more flam-
mable. Wear gloves and a respiratory
mask when you work with naphtha.

Lacquer thinner

This substance is actually a blend of
various solvents, such as acetone, tolu-
ene, ketone and others. There is no
standardization of formulas, so not all
brands are the same. However, as the
name implies, the main use for lacguer
thinner is to thin lacquer and lacguer-
based synthetic finishes, as well as to
clean brushes used in lacquer. It is also
useful for thinning fast-drying wood
plastic patching compounds.

Lacquer thinner is also a pretty good
all-around brush cleaner. It will soften
or break up most paints, as well as lac-
quer, even after they have hardenad. In
fact, if you spill or drop some lacquer
thinner on a painted or vamished sur-
face, it will blister and raise the finish
almost immediately.

¥You can also use lacquer thinner to
clean off excess adhesive when work-
ing with cements and adhesives that

A semipaste paint and varnish remover
partly dissolves stain and vamnish on this
desk drawer for removal by scraping.
Then surface is neutralired with water.

POPULAR MECHANICS = NOWEMBER 19782

When you can’t scrape paint off with a
razor, it can be removed fram glass and
metal with acetone. It svaporates fast

and s best for removing spattors.

This spot remover sprays on clear, then
dries to &8 white powder to lift spots in
clothing and upholstery. The cap is a
brush used to remove the powder.

¥



have a solvent base. As it will attack
many plastics, be careful where and
how you use it. It is much more flam-
mable than regular paint thinners or
turpentine, and evaporates much faster
when left in an open container.

Alcohol

The type of alcohol we are talking
about here is denatured alcohol (not
medicinal or rubbing alcohel}. It is used
for thinning shellac and shellac-base
sealers, and for cleaning brushes and
tools that have been used in shellac.

Unlike some types of thinners, alco-
hol will soften dried shellac, no matter
how old it is. It will soften & brush that
has been used in shellac. It is also use-
ful for removing light pencil marks
from raw wood.

Other useful solvents

Acetone. One of the main ingredi-
ents in most lacquer thinners, and in
many paintbrush cleaners, acetone is a
vary strong solvent and one of the most
volatile. Although it can be used to thin
lacquer and some synthetic finishes, it
generally does not make a good thinner
because it evaporates too fast. It is a
major ingredient in many paint and var-
nish removers (and the principal ingre-
dient in nail polish remover),

You can use acetone as a removar on
small jobs. But it eveporates 5o fast that
it is not effective eccept for removing
SpOts.

Acetone, similar 1o lacquer thinner,
is highly fammable. Its main use
around the shop is when working with
polyester resins and fiberglass. It is
often recommended as a thinner for
these products, and it is normally the
best solvent for cleaning off tools and
equipment when working with thesa

Solvents made for cieaning hands won't
remove neaded body oils as they clean.
This wateriess one foams on and wipes
off to remove grime, grease and stalns.

SOLVENTS—USES AND LIMITATIONS
Solvent Flammable Principal uses Drawbacks

Turpentine Tos Thinning &), alkyd paint SLrong ool BXPEEive
and varmish: cleaning
brushes and rollers

Mineral Spirfts Yo Thinning oil, alkyd paini Wor't soften brushes that

ar Varmaoling and varnish; cleaning have started to hardan
brushes and roliers

Naphtha Yary Spot removal; degreasing; Highly volatile: very

(Benzine) thinning paint strong odor: wear glovas

and face mask

Lacguer Vary Thinning lacquer and soma Evaporates wery rapidly;

Thinner patching compounds: brush atzacks some plastics
cleaning; greases removal and many Anlshes

Denarured Vary Thinning shellac; cleaning Foftans shellac: affects

Alcohol shallac brushes some finishes

Acetons Very Thinning resing used with ary volanile; attacks
fibergiass; cheaning tools all fndshes and mose
used with resins and soms plasics; arLacks nyhon
adhagive comants brushes. strong odor

Mothylane Mo Removing paint and vamish Tough on skin: mtacks

Chioride all Enishes and plastics

Parcidorno- Mo Cleaning; degressing; Fumss can be mildly toxic

ethylane spot. removal in confined quarters

1.1, 1-Trichioro- No Cleaning, degreasing: spot Fumes can be mildly toe

orharns removal; dry claaning in confined quarers

Kerpsene Y Thinning asphalt paimnts Srrong odor; can lrritate
for slower drying times skin; lsaves olly flm

e

materials. It is also an effective solvent
for removing excess plastic cement. It
is almost tha only solvent you can use to
soften and remove one-drop or instant-
type glues (the cyanocacrylates).
Acetone will dissolve many plastics
and synthetic fabrics, so you have to
use it carefully. It will soften and some-
times attack nylon. Therefore, you
shouldn't use a nylon brush to apply
any material that has acetone in it, or
that uses acetone as a thinner. You can

Store solvents in a fockabie metal cabinet
out of a child’s reach. Flammable sol-
vents, espacially, should be kept in 8 mat-
al cabinet, preferably out of the houss,

use it on natural bristle brushes, or
those made of polyester filaments.

Mathylane chlorids. If you go into
your local paint or hardware store and
ask for this by name, you'll almost cer-
tainly get a blank stare. However, this
is the principal ingredient in most mod-
em paint and varnish removers.

It is a very powerful solvent that will
soften most old paints and finishes. But
it is almost always combined with other
ingredients such as acetons, isopropyl
alcohol, ethyl alcohol and one or two
other solvents in order to improve
working qualities, or to make it more
affective on some hard-to-remove fin-
ishes such as epoxy.

Perchloroethylene, Here's another
usaful solvent that you really can't ask
for by chemical name. However, you
will find it listed as the principal ingre-
dient on the label of many cleaning and
degreasing solvents. Often labeled as a
cleaning fluid for general use on fabrics
and other materials around the home, it
is the product that has taken over az a
replacement for carbon tetrachloride
that dangerous solvent was
removed from the marcket.

While still marginally toxic, the
fumes given off by perchloroethylens
are not nearly as dangerous or as toxic
as carbon tet. It isn't flammable. It is an

(Flsase tum to page 130)
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KEEF THE TARDLE SURFALE FREE
OF HAND TOOLS AND SCRAP WOOD

-
S

WVSE AP FENGE WHEN RIPPING
WOOD: HEVER USE RIP FENCE
ARD MITER OAUGE AT 3AME TIME

ALIGN RIFFENCE PARALLEL WITH
BLADE TOREDUCE CHANCE OF
KICKEACK OR BINDING

ADIUST BLADE TO EXTEND JUST
18 ABDVE MATERIAL BEING CUT

USE BLADE GUARD AND SPLITTER
WHENEVER POSSIBLE

i
CUT CUPPED WOOD CONVEX SIDE UP ]

KEEP THE FLOOR CLEAN

DONT STAND DIRECTLY I UINE WITH
THE BLADE; WORK F ROM-THE FRONT
= IAEAINET THE BLADE ROTATION]

WIDTHS LESS THAN 27 CUT NOTCH
1N END OF PUSHERSTICK 10
HOLD WORR OOWN

=y

YA

e e

WEAR GOGGLES
= O SAFETY GLASSES

Fﬂ_r_,..-'ﬂﬂ-.hﬂ SHORT SLEEVES:

KEEP FINGERS aWwaY
FHOM A MOVING BLADE

GIVE YOURSELF PLENTY
OF WORK SPACE
AROUND THE TOOL

MAINTAIN BALANCE
ON BOTH FEET;
DON'T OVERREACH

KEER THE CORDL
GUT OF THE WaY

How To Avoid The Most
Common Shop Accidents

PM looks at tool-related
accident statistics and
tells you how to avoid
becoming one of them.

old adage that a wol is only as

good as the person using it has a

corollary that applies 1o workshop safe-

ty: A ool is only as safe as the person
using it

According to the Natonal Injury
Information Clearing House (informa-
tion service of Consumer Products
Safety Commission), thers were over
250,000 tool-related injuries in home
shops in 1981, Based on this informa-
tion, we have divided the most com-
mwon shop tools into three categories
and listed the tools in order of accident
frequency—from the greatest 1o the
least. For each tool, we detail safe
methods and wam against unsafe prac-
tices that lead to accidents.

Injury statistics are a sobering con-
sideration for everyone who enjoys
shop work. Probably the two greatest
causes of shop accidents are lack of
conceniration and lack of tool knowl-
edge. You should become completely

familiar with every ool that you own. B Use miter gauge or fence to push lathe,

120

STATIONARY SHOP TOOLS

Table Saw

Follow the rules in the drawing above,
and observe these, L0o0:

B Hold the workplece down as you
push. When a push stick isn't needed,
lock the last two fingers of the hand
doing the pushing over fence; hold
work down with other fingers, push
with thumb against trailing edge.

B Never start the saw with its blade
touching material.

B Be sure the adge riding against the
rip fence is straight and smooth.

B Never hold the cut-off piece when
crosscutting or ripping.

B Use only sharp blades.

B Disconnect cord to change blade.

Band Saw

B Usa sharp blades only.

B Maintain correct blade tension.

B Use proper blade for material,

B Do not force work when cutting,

B Do not vwist blaces to cut curves,
B Adjust blade guide within Y4 in. of
top of stock to minimize blade expo-
sure.

stock through when making straight
cuts. Never push stock with fingers in
line with the blade.

B Wear safery glasses.

Lathe

B Keep chisels sharp.

B FPosition the tool rest properly for
each tool. Use turning tools at correct
angles, and don't take oversized bites.
B Check for clearance by turning the
workpiece by hand before turning on
(Please tum to page 124}
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Special liquid-gas separator.
Returns any liquid to reservoir.

Built-in flame arrestors.
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Wrought lead calelum grids.
Fine-grain, strong and highly

ocorrosion-resistant.

Separator anvelopes. Help pravant
shaorting batween plates.

A lifetime supply of alactrolyte. You naver
add watar. Not “low-maintenance™
bt NO-maintanance.



thetricksof thetrade.

Don't puk off buying a Daloa Freedom 1T
Battery or you'll miss out of our gréat
offer,

Buy right now and wa'll give you a
apecial discount on Petersen's “How to
Tune Your Car” manual And a bare-
bones price on an AC-Deleo fandar
protector.

With Delco Freadom II, you'll never
have to think about whether you mada
the right eholos, Because Freedom II is
deglgned to be a worry-free,
maintanance-frea hattary,

You never add water.

Fresdom I1'is power-packed with a
lifetime supply of electrolyte. To help
you start with confidence in any

@ (. )Fuse kit — yours at no charge when you
B order any item at right.
) American-built, 1876 and before

Indicate type: (

( )American-built, 1977 and after

{ ) Buropean
{ )dJapansse

will got you a great buy on Patersen's
“How to Tune Your Car” manual.

It has over 250 pages fllsd with
what you need to know to kesep your
tar running strong — and how to do it
like the proe. Step-by-step Instructlans
and hundreds of phetos help make the
Job easy. And it covers Just about any
domestic car.

Suggeated nawsstand prics is §5.95,
With coupon and proof of purchase, it's
yours for only $3.50.

cover, It'e deslgned to professional
specifications. So ft won't come up
short if you drop & tool or apill & little

oll; It's nonskid. And It's mada of foam
vinyl, 80 it will come tlean after using.

With proof of purchage and the
coupon below, (t's coly $4.98,

Plus a free fuse kit.

Order the tune-up manual and/or
the fandar protector and we'll sweaten

. - the pot with & fres fusa kit. A §3.81

valus. All you have to do is speotfy your
type of car.

8o get your fresh start with a Delco
Freedom [ Battery today, And re-
mambar, to keep you running right, all
you nesd to know i AC-Deloo.
Because for almost

r Proof of purchase of any AC-Delco product qualifies you for this offer.

PME11 Signature

Order today for fast servics, —_—
antity | Total

Include proof of purchase of any AC-Delco ftam. — ____|Quantity Tota

Name e e 4 aj“_)_j m Petersen Tune-up Book $3.50 each

Address SR ELENCRTS Fendar Cover $405each | |

o s =3 - Sate._Zp. Subtotal

#% Michigan Sales Tax (Michigan Residents Only)
{Price includes shipping charges) GrandTotal
{ ) Charge it. Piease charge to my credit card,

account no.: [ 110 OO0 00O OO0
( ) BankAmericard/VISA" ZHE=(

) MasterCard™ |—|
IR e

Offer good through 3-31-83 or while supplies last. Void where prohibited by law, Offer valid in U.S.A. only. Allow
4 to 6§ weeks for delivery. Send check or money order to; MICHIGAN MAILERS, 222 South Eim, Owosso, MI 48867.

i
l
L.

Ac-Delco is the acll o
way to go. — =<

4 i Y
Dl
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B Use correct turning speed for
waork—refer to owner's manual.
B Remove the tool rest for sanding,

staining and finishing.

B Use faceplate chisels for faceplate
turnings. Be sure the mounting screws
won't contact cutting wools.

B Don't wear loose-fiting clothing.

Radial-Arm Saw

B Use sharp blades. Keep the saw
table level. Disconnect from power
before changing blade.

B Allow the blade to reach full speed
before pulling it into the stock.

B Hold work firmly when crosscutting.
Push saw to back of table when cut is
complets,

B Keep the saw table clear of tools and
scraps. Always use the hlade guard,
axcept when routing. Clean it often.
B Do not stand directly behind a board
when ripping. Adjust the back of the
blade guard to suit stock thickness.

B Allow Y-in. clearance. Use antikick-
back fingers.

B Use a pusher stick when you're rip-
ping widths less than 3 in.

B Keep the saw adjusted.

B Wear safety glasses.

Drill Press

B Hold work firmly on your drill press
table; clamp hard-to-hold pisces.

B Clamp all pieces for high-speed dril-
ling and all metal pieces.

B EKesp fingers from wuming bit.

B Do not work with overheated bits.
B Never leave key in the chuck.

B Dont wuse excessive pressure
against drum sanding accessory.

PORTABLE POWER TOOLS

Circular Saw

B Use sharp blades only. Disconnect
tool before changing blade.

B Never start a saw with the blade
touching material. Allow blade to reach
full speed before staring cut.

B Hold a saw by handles and knobs
only, with two hands if possible.

B Work with the cut-off piece to your
right and let it fall freely.

B Do not overraach with the saw.

B Set the blade depth Y in. greater
than the stock thickness.
B Start plunge cuts with the front of

saw from the kerf until the blade stops

spinning.
B Woear goggles.

Portable Power Drill

B Use only sharp bits of the correct
type for the job,

¥ Unplug drill before changing bits.
B Do not touch overheated bits.

B Hold the workpieces firmly; clamp if
too small or difficult to hold.

B Make certain the bits are gripped
correctly in the chuck, and tighten the
chuck. Remove the chuck key before
turning the drill on.

B Keep your hands away from tuming
bit and chuck,

Router
B Seat bit correctly and tighten the col-
let before operating.
B Do not tum on tha power with a bit
touching the workpiece.
B When possible, hold the tool with
both hands.,
B Unplug tool before changing bits.
B Make certain the bearing on the cut-
ter with guide moves freely.
B Wear aye protection.

{Fleage tum to page 166)

Preventing Shop Fires
Here are 10 ways to sliminate fire has-
ards in your shop:

1. Keep your shop as dust-free as
possible; fine partickes Ignite more
readily than solid marter,

2. Keep shop solvents and other
highly flammable materials away from
heat. Store them in a metal cabinet in
tightly sealed containers.

3. Store or discard oily rags in cov-
ered, metal containers, to reduce the
chance of spontansous combustion.

4. Ventilate the shop properly when
using flammable materials. If the shop
doesn't have windows, install an ex-
haust fan.

5. Don't heat the shop with an open-
flame source such as a fireplace or
stove. Many solvent vapors are heavier
than air and accumulate near the floor,
where pilots are situated.

6. Mako cortain oll powoer tools.
receptacles and Llght switches are
properly grounded. If possible, install
ground fauk circuit interrupters
{GFCI).

7. Maintain all power equipment 1o
reduce excessive arcing (spariking) in
the motors.

8. Don't smoke in the shop.

9. Have properly rated and main-
tained fire eainguishers on hand.

10. Install a smoks detactor.

POPULAR MECHAMICS « NCVEMBER 582



Is Lower Back Pain Making You An
On-Again, Off-Again Cripple?

hv Eugene Griffin

Read how one man freed himself from this
crippling pain.

In happened aboard a Lufthansa Mght 1o
Frankfurt, Germany where | was going for a
business meeting, The plane hit an air pocke
and suddenty my back *“wentl oul "
T you've ever suffered from lower back pain,
vl know what this can mean. Inmy case, the
stewardess fraef tor fewd sve of the plame when
we landed. **This s the (irst time this has hap-
pened T shie asked. When | rodd her no, she
said:
“{Ih. then you should have a Prosana Bell.”
She then told me she had lower back trouble,
o0, and without the Prosana Bell, she didn't
ihink she vould hold her job. 'l praciically
saved my life!"” she wenl on.
I'll be sure to g one, | iold her. Bu what |
wis really thinking was how could a bel) 1ha
helped her—a woman abour 1) pounds—
help a slightly oversoght guy of six fect like
mie? Beides, | thoughi, 1've tried practically
cwerything shor of an operation, So | wen 1o
my hotel room. 1ook 3 hot bath, several
aspirin and laid down for the night hoping for
1he best.

Couldn't get oul of bed
The next morning the pain was worse than |
could ever remember. /el fo el o of bee!
by i v ks el creel o dioark nod ro gee
fox emev feer. Again, | iook a hot bath and wme
asparin. but again. it didn’t do much good. 17
| had been back home, | would have called
and canceled the meeting. Bul here | was in
Germany and scheduled for a mecting with
five other businessmen [ had se up. So there
wis nothing | could do but go through with it

Lunch Included, Too!

The pain must have been appareni the moment
| walked into the room because the fird man |
met smiled sympathetically and said, “You
look like your back is bothering you ™ 1t s, |
answered. " Havent you heard of the Prosana
Belr? he asked. | nodded yes, “And youdan't
hirve one?" " he perssted. No, | said, conting-
ing around the room, anxiows oniy to get the
meeting over with
and go back home,

After the meeting,
the man who asked
me abown the Pro-
sana Beli suggested |
join him for lunch.
Since he was the key
f man on (he deal, |
accepied. But in-
stead of driving me
1o the restaurant, he
ook me first 10 a
surgical supply store
where he bought me
a Prosana Belt, | had
mo ather choice but
to put it on right
there, though all |

o1EN Pealay Adema Inc

could think of afier thanking him was 1o say,
Is that in?

SThar'sin he replied. ** MNow let us 1ake a
Hibe walk 1o a nearby restaurant | hnow
vou'll onpoy.”

The Most Amarng Walk Of My Life
IF T had known ihe *linile walk® " was going 10
iake almost @ hall howr, | never would have
gone—business deal or no. Bui that was all
part of his plan! Because by 1he fime we
reached the resdaurant, srv poin we gome” |
even reached down amd fouched my shioekioes
Just fo e il | waasn 't irmagining Lhirigs. | can'y
believe o, | said. It like a mimde. " Yes, |
kaow,”" he arswered, 1 said the same thing
when 1 first wore the Prosana Beli. Occa-
wonally,'" he added, **1 still sayit, although
any (roublesome condition or pain that per-
sials should be brought 1o the atiention of
vour doctor.””
Tested & Proved In Hospitaly

Ower lunch my friend proceeded 1o tell me
abowt the Prosana Belt, How it was invenited
by a dociorn, 1ested and proved in boapitals and
clinics; even on poople so crippled with lower
back pain, they hod 1o wear sieel braces! How
in weas, and i, used throughou Evrope by 1en-
nis champions, Dlympic bobsled medaliss,
soceer plavers—by all kinds of people who are
vonstanily purting incredible strains and
stresses on Ther backs. In Fat, he concluded,
ins effecniveness has been wo proven, i e
ohase 15 inglidhed wnder Corrrany's saticnal
dreadilh cenveranee plan,

Save $14.00! Special Free Trinl Offer!
When | returned home, | told all my Triends
with had backs abouwt this marvelous bel . But
when they tnied 1o buy ane. they found no one
in the Limited States had even heand of it So, 1
clled my friemd in Germany (incidentally, 1
got that orderjand told kim 1'd live toimpon
wme Prosana Belis, He old me the cost of
ane f Germarry was S44.00 w0 American
maney. Since | would have shipping costs,
taxnes, handling and o forth, | decided 10 <o
il 1 could make a special bulk importing deal
with the manufacturer. And, I'm happy to
add, | was able 1o, Yew, vou can now iry 1he
Prosana Belr for only 52995 —S14.00 |ess
than whar you would pay i Germany.
What s more. .

You Can Prove bis Effectiveness

To Yoursell Risk-Free For 3 Days!
1T you sullfer lower back pain like me, you've
probably tried every "cure” theme is and so
you're probably skeprical. Which is why I'm
making this iron-clad, no-risk guarantee: 11
you're not convineed that the Prosana Beli
relieves your lower back pain fast.. thar it
wor ks where other methods and devices have
failed . . .that it bets you bend over, garden, do
household chores, even play sports pain-firee,
I'll return your money tn fll.

HERE 5 HOW THE AMAZING PROSANA BELT WORKS Evary fme yiu move of Lake
4 3lep. the up. down and siceways molion of e patenied . orhopedic-designed
"'massaging pads | soothes Jway aches and pang aimost like & chirapeacions
hafidi  (Yel Mhe Prosana Bedl s inwisible ven under sumemer clothes  Soft
phbestight and washable, 100, welh ro melal parts . And ore size Hs all*)

e

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

“I'yé furniéd Iram Iniliilsk:‘pt-:lm. indeed reject:on of the Prosana
balt, tn an mage p“?ﬂpnw\‘r i, | now have chacked more than 40
cases from my practicn snd afer studying a lile with more than 100
st;lunggnr:. | nave no COUbIS Aboul the sifeclivanass of

Dir. L isdhwiig Hacht

HERE'S WHAT USERS SAY:

"I Mava been sutienng from lower back pain lor years. Nothing halped,
mod gven 3 sieel corssl AMer wearing tha beft, | sm freed from thi pain
and it has mevar come back ” Mr M. Kilian, Olyrmpic Medalist

& 3-Time World Babsied Champeon

"I sutféred from severe back pain caused by tennis, and since | did mot
wini b take any medscation, | have begqun 1o wear your Belt it is hard
10 Belrve yw quickly | have got rid of my back pain_ ™

Mr. D Sturdes, Swiss Tennis Champeon

"(ften | could tolerate the pain only with strong medecation. The
Prosana Belt has fread me hiom taking pilks
Wirs F Polenz, Housewiie

MEDICAIDS MEDICARE RECIPIENTS: Save 55.00!
Encloss copy ol your card & deduct 55.00 Fom yoor
payment

Fau

PHONE ORDER TOLL FREE

on VISA or MASTER CHARGE
CALL 1-800-228-2028, Exi. 521

In Mebraska CALL 1-800-642-8300
Call 24 Hours & Day, 7 Days A Week

= = * MAIL NO-RISK COUPON TODAY!®= = =

Lumbar Ressarch Institute Div., Depl. POM-112
P.0. Bax 458, 18 Genevieve St., Great Meck. NY 11022

I foo. wanl o prowe 1o mysell b 30 days. sk dree Bhad The

amazing Prosara Belt Can free mo from iower Gack pam

Rysh me my bell al fhe special import price of anfy 529 95 pius
52 lor postags and hangsng SAVE' (woer 7 Prosana Baits for
oily §55 9% plus §3 postage and handing  Same maney-hack
guatariee. § afler 30 days ('m mot 100% salshed wilh ihe
dramat edel | experience, | may fetuin te Prosara Belbs) for 2
Full and prompl refund (ExCiugeng posiage and handling) oo
QUestions skag

O Chrach or Money Order pncioten | Mew Yook recstents amd
B% saled fa

lama _ Medicad _ Medicawe recpient

Enclosed i 2 copry of my card Sawveng me §5 00 mare

Charge to O ViSA O Master Charge
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UN-SKRU

Amazing New Jar Opener
OPEN ANY SCREW LID
IN 3 SECONDS!

Mew LUN-SERAU Jar and Botlle Opedsr moudls
pormansntly 10 underside ol cabinet of shell. Opens
overy Sire screw top—Trom liny tubs to gallon jar—wilh
scarcely any eMort Even opens press-and-iurn “child-
proof” pill botties

“Besl Dpener You WIE Ever Uipel™

No cook should be without this indispensibie kitchen
haitfpar, Ao hiandgy i trailer, boat, workshop. Wondertul
lor fofks with arthritis. Uinkgus gitt. You musi be plaased,
of your money back Only §7.50 + BSE pdh; two lor
$14.50 + §1 pAn

Send Check or M.0., J-dey money beck guaranies.

Dept. PM-1182. 1118 W. Lake,
HOLST, Inc.™,, 370, Tawas City, Ml 5763

—

. HO HE HEAHIHG AID

Every word comes through
Inuﬂ und 1:Inr Thanh.- 1o this telephone aid you
can stop the ambarrassmenl of ashing cellers
fo repeat themselves. Compacl device slips on
and off any phone instantly. Volume conirol
adjusts o compensate for background nolse or
poos hearing, Uses AA batlery (nol Included)
Oniy 5457 plus 51,45 pdh,
Send Chack of MO, 20 day money Dack guarantes

PA-11EZ. , 1118 W, Lake,
HOLST, INC. 55"y Yawas Ciy. wi savss

The INSTANT TOOL CADDY!

Toolboy me best caday ever Winner of European
degagr award! Puts an end o clutter and confusion
Everylhing you meed 3 slored in piain sighl, with 252
sots 10 hold eyvery 1000 you will nesg Even includes B
cleidr acrylic Wock-in-place drawsrd 1o organde nadli
SCIRws. DULS and boits Lightemsight super tough molded
plasile Handy 12% & !* ] 11Ic.- 1ali, wilh sure-grip
randie Greal gift Only Ilh.ll'- 5285 shpp

Sona Chack o MO, 30 day monay BACK guaramies

"usr m Depl. PT-1182 1118 W, Lake
’ .

Box ML Tewas Ciry. M1 48763
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SALVAGING A SHIPWRECK
{Continuad from page 97)

entirely of wood, even 1o wooden fasten-
ing pegs callad trenails. Now, exposed for
more than four centuries to the ravages of
salt water, erosion and marine borers, the
hull has badly disintegrated, losing most
of its structural integrity. Only the star-
board portion, embedded in bottom silt,
remains today, resembling half of a mam-
moth eggshell—and just about as fragile.
Stretching more than 100 feet under the
sea bed, it's estimated o weigh as much
as 350 tons. So spongy are its timbers
that they're supponted largely by the sur
rounding silt and the buoyancy of the
watar itsalf,

You don't just tie a rope to such a frail
structure and haul it up. Once out of
watar, the flimsy, sodden timbers would
collapse of their owm weight, crumbling
to nothing like & sand castle swept by the
504,

Search for “invisible' ship

Though the generzl location of the
Mary Rose has been known since her
sinking, no serious thoughts had been
given to her recovery until World War
11, when blitz-torn Portsmouth, home of
the British fleet, was threatened by
Mazi invasion. Alexander McKee, a
young British soldier stationed near
Portsmouth, became intrigued by an
article in a local newspaper. It remind-
ed Portsmouth residents that their
ancestors had faced s similar invasion
threat in the 16th century, when the
French attacked the harbor and the
Mary Rose was sunk mysteriously.

The story fired McKee's imagination.
After the war. he worked as a military
historian and, in his spare time, learned
to dive. “"Somewhere on my doorstep
lay the most important known wreck in
all Europe.” he told FM. *'1 was deter-
mined to find it.*”

But McKee's initial dives revealed no
traces of the wreck. It soon became
apparent that he was searching for an
invigible ship, her hull so submerged in
silt that litle showed above the sea
floor.

Not until 1966 did help arrive in the
form of sonar equipment, at that time
still an experimental tool little used in
underwater exploration. A scan of the
suspectsd area showed a strange U-
shaped anomaly. It proved to be the
Mary Rose, lying on her starboard side
almost completely emombed in muck.
MecKEee's 25-year-old wartime dream
was beginning to come true.

Since then, the recovery operation
has been taken over by the British gov-
emment and has beceme a $10 million
project, An ex-World War 11 salvage
vessel, the Sieipner, serves as a diving
support tender, The Tog Mor. a tower-
ing 5,500-ton floating derrick borrowed

from the North Sea oilfields, will be
used to make the actual lift.

Dwer the past few years, British sal-
vage teams have made an incredible
20,000 dives on the wreck, bringing up
more than 10,000 precious artifacts,
These range from bronze cannon and
old ceins to musical instruments and
tiny sundials used as pocket watches.

Uneil the Mary Rose exploration. only
one Tudor arrow and a few dried up
axamples of the deadly longbow ex-
isted in the world. Now divers have
recovered hundreds of bows and ar-
rows, many still in good condition. The
finding of primitive protractors, divid-
ers and other plotting instrurnents, sug-
gesting the use of chans, has already
shed new light on early navigational
methods. One compass is 200 years
older than any previously known En-
glish type. So many priceless relics
have been brought up almost daily that
ona British archaeoclogist remarked:
“Every day iz Christmas here.”

But the real prize will be the wreck
itself, Using suction hoses that work
like giant underwater vacuum cleaners,
divers have carefully tunneled around
and under the rotting hull, gently clear-
ing away the silt in preparation for the
delicate lift. One of the biggest prob-
lems they face is the inky blackness of
the turbulent Solent waters near the
harbor entrance, which reduces visibili-
iy at times to only a few inches. Often
divers find themselves working almaost
by feel. Not without its dangers, the
precarious venture has already cost one
life, that of a young woman diver
drowned in an accident.

Multistage lift

So tricky is the lift operation that it
will have to be done in gradual stages,
each designed to further protect and
strengthen the hull as it's raised from
the sea bed.

In the first step, a huge rectangular
frame will be lowered over the wreck
and suspended above it on telescoping
legs. Made of 30-inch-diameter hollow
tubing, the frame can be flooded initial-
Iy to give it stability, then blown clear to
provide buoyancy far the lift.

Working from trapeze-like scaffolds
slung under the frame, divers will riga
spider web network of reinforcing brac-
es inside the hull, as well as nylon
slings around the outside, 1o hold every
timber exactly in place. The wreck, now
securely tethered to the lift frame, will
then be hoisted up and into a pre-
shaped cradle lowered 10 the sea
floor—all still under water.

The legs of the lift frame are
designed to lock into sockets in the cra-
dle's carriage. completely encapsula-
ting the wreck in a softly padded, pre-
cisely contoured cocoon. In theary, the
hull will be supported so gently that no
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more than 1 pound per square inch of
pressure is exerted on its timbers at
any point. The entire assembly—Ilift
frame, cradle and hull, now weighing
some 530 tons—will then be hoisted
out of the water and placed on a wait-
ing barge for transport to & mMusswm
site on shore.

Once in the recovery cradle, the
Mary Rose will never again be moved.
To save having to further disturb the
delicate remains, the same cradle used
in the lift will also serve as the display
stand for public exhibition. In the
museum, it will merely be rotated
upward to bring the half-hull into an
upright position. Visitors will then see a
cross section of a 16th-century Tudar
warship much as if it were a giant, open
sided dollhouse.

Though no attempt will be made to
restore missing portions of the ship, her
recovered guns, stores and other ari-
facts will eventually be replaced inside
the hull just as they originally were to
complete the exhibit, But this may have
to wait a while. First, the sodden tim-
bers will have to be sprayed constantly
with water in 8 slow, carefully con-
trolled drying out process to prevent

distortion and further disintegration—
a procedure that may take as long as 30
years.

Mysterious sinking

No one knows to this day exactly why
the Mary Rose went down. A magnifi-
cent warship, she carried 91 guns and
was the pride of the English navy as
waell as the personal love of King Henry
VI, who named her after his sister.
Mary Tudor. The Mary Rose was,
according to some naval historians, the
first true battleship. She had side firing
cannon arranged in rows on her lower
decks behind gun ports which could be
opened. With such awesome firepower,
she could stand off an enemy vessal
and deliver devastating broadsides
without having to maneuver in close.

On the moming of July 19, 1545, as

England. the Mary Rose hoisted sail,
opened har gun ports and readied her-
salf for action. Suddanly, she swung
around and heeled sharply to star-
board, putting her lowermost gun ports
below the waterline. The sea rushed in
through the open ports, almost instant-
ly flocding the vessel. Within minutes,
the Mary Rose sank from sight., her
crew trapped below decks or under
antiboarding nets above.
Ironically, not a shot had yet been
fired on either side, and the Mary Rose
was untouched. Speculation is that she
was grossly overloaded. Her normal
crew complement was 415: 200 mari-
ners, 185 soldiers and 30 gunners. But
on that fateful summer morning, she
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was carrying some 700, among them
many high-ranking officers, all wanting
to be on board for what promised to ba
& glorious, historic occasion.

Whatever happenad, the end was
swift. Divers exploring the wreck cen-
turies later found the guns loaded and
ready to fire, with the skeletons of
crewmen still at their posts. There had
been no time to abandon ship.

5till more ironically, the battle for
which the men had been preparing
never came. Unable to slip through the
narrow channel, the French scon gave
up the attempt and turned back home,

leaving the Mary Rose an enigma to be
pondered by historians, scientisis and
shipbuilders for 437 years,

If the recovery is successful, it prob-
ably won't reveal the answer to the
mystery, but it will give the world a
stirring glimpse Into a colorful past. In
the words of Alexander McKee, "You
can't get information like this from
libraries. What we have in the Mary
Rose is a four-centuries-old timber sall-
ing ship, complete with everything it
contained on one particular day in
1545. She represents a day in the life of
Tudor England.™ ™

Preparation. Start with smooth,
hare wood.

Penetration. In one easy step, stain

and seal with WoodFinish by Minwax.

It penetrates deep into fibers to be-
come an integral, breathing part of
the wood, not just a surface film.

Protection. Where extra durability

is desired, as on takle tops, choose
from Polvurethanes and
other protective fimshes

: by Minwax.

a fine wood finish

Free 22-page Booklet. Send for it
now and see how easy it is.
The dif ference shows
with Wood Finishing
Products by Minwax,
And that's no secreL

meax Company, [nc. Dept.
Box 905, Clifton, N_I 07014
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HOW TO USE A POLARIZING FILTER

backs. First, since the filter must ba
rotated, a polarizer slows you down
somewhat. Second, it reduces light
transmission by about 1% stops. (This
may be an advantage when shooting
with fast film on a bright day.)

How it operates

A polarizer works because of the
basic nature of light. Light waves
vibrate in many planes, perpendicular
to their line of trawel. Polarizing
materials permit only the oscillations

(Continued from page 551
on one plane to pass through. The
structure of the filter can be likened to
Venetian blinds, molecular in size.
When another filter is placed in the
path of this less complicated light, with
its axis or plane of transmission at a
right angle to the first, most of the
remaining light is absorbed and the
transmission is blocked. The louvers
are crossed.

When normal unpolarized light
leaves its source and is reflected off a
nonmetallic surface, it loses many of its

Motor Oil is mmw hear a lot about, but never actually see

at work. Soit’s not easy to

7 if the motor o1l you buy 15 actually

giving your car the quality protection it needs. o
nﬁt Quaker State, we put it in writing. We back up our quality witha

{tfetime limited warra.nti,'_
oll-related failure for as [o
To obtain cov
ment, Oil City, PA., 16301.

& guarantee every new car e
ng as you own your car and use
and for details, write Quaker State, Warranty Depart-

ne against
r State.

And you don't have to buy a new car to benefit from Quaker State
quality. Wiaen you put Quaker State in car—old or new —you're

tting in America's quality motor oil. Made from Pennsylvania Grade
rude Oil. Quaker State keeps your car stayin’ on the road.

STAYIN’ON THE ROAD WITH QUAKER STATE
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planes of vibration and becomes natu-
rally polarized. Dust and water in the
air cause such an effect on sunlight. By
fitering out these distracting, glare-
preducing rays, we can use the mostly
unpolarized light remaining for our pic-
tures,

Magical pictures

In another application, polarized
light passing through most hard plas-
tics may be altered. Iis plane of vibra-
tion can be changed by as much as 907,
This is enough to allow the light to pass
through a second filter, its axis perpen-
dicular to the first, held in front of the
subject. The areas of greater bright-
ness, as observed through such a setup,
indicate the higher stress regions
induced during molding and cooling.
Scientists use this method to evaluate
plastic models of real structures for
stress distribution.

Stressed plastic alse slows down
some wavelengths of light. Only those
colors  (wavelengths) that make it
through at the same time are visible.

We've illustrated a method of photo-
graphing such effects in common
household objects {see photo, page 99).
Hard clear plastic, such as that found In
cosmetic cases, rulers and plastic forks,
works best. The polarizing material in
the background should be at least 8
inches square. Most photo stores sell
plastic sheets for this purpose. It's less
expansive if purchased without a frame
and unmounted. Keep the transmission
axis parallel 1o the ground {sheets are
marked).

The second filter may be a smaller
sheat held in front of the camera lens,
or 8 more convenient lens-mounted
polarizing filtar. The light source be-
hind the first filter should be uniform. A
sheet of tracing paper, or opal glass,
does a good job of diffusing the illumi-
nation.

You'll need a tripod or camers sup-
port, since most of the exposures will
be beyond the hand-holding range.
Closeup lenses or bellows extensions
are also handy. They bring the camera
in close enough to reveal more intricate
patterns.

Place the object between the two fil-
ters and rotate the filter 1o obtain meax-
imum background density.

Typical exposures range from Y4 to 2
seconds at £11 with 200 ASA film and
a 150-watt bulb as the light source. Use
the camera's cholce of exposure as a
guide and then bracket by at least two
stops to get the exposure for your set-
up. Change shutter speeds to maintain
depth of field. Also remember that day-
light films will show a color shift with
tungsten light sources. This change
produces more colorful pictures, mak-
ing the otherwise clear stress areas
appear yallow. |
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TABLE FOR PARTIES
{Cantinued from page 113)

drill press. Bore tha holes in one mem-
ber, then insert the dowel centers. To
align, clamp two pieces of wood over
the joint at both ends of wood, using
maoderate clamp pressure. Then usze
two bar clamps to bring the pieces
together just enocugh to transfer the
center mark impressions. Or you can
skip thig step, if you use a portable drill
with a doweling jig.

Cut a wide rabbet along the bottom

In this view of the leaf and leg, the hinge
screw holes are clear of the feg to parmit
removal of the pieces for finishing.

edge of the leaf and top for the contin-
uous hinge, so the legs can swing past
it. You can make this cut with a dado
head on the radial-arm or table saw. Or,
use & router. To make the rabbet on the
radial-arm saw, set up for in-ripping
and fesd the work against the rotation
of the blade. Test-fit the leaf to the top
with a hinge secured by screws. Later,
disassemble parts to finish them.

To secure the fixed legs to the top,
outline the leg position on the under-
side of the top. Then use a drill guide to
bore Yie in.-dia. holes through the top
for the screws. Clamp the legs in posi-
tion with the table upside down on saw
horses. Bore from below going through
tha original pilot holes into the legs.
Remove the legs and enlarge the holes
for the screws and plugs. Next. glue the
legs in place. Join the pivoting and
fixed legs with a hinge, leaving a “&-in.
gap between the legs.

We finiched the table with a thinned
water-white shellac sealer coat (two
parts 3-lb.-cut shellac, one part alco-
hol), followed by two coats of Constan-
tine's Wood Glo satin finish. We sanded
lightly between coats with 220-grit gar-
net paper.

Note: It's somewhat mare convenient
1o pivor the outside legs. If you wish,
you can adapt our version by relocating
the screw holes on top to fasten the
ingide legs. However, in this adapta-
tion, the barrel of the hinge would be
visible. ]
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Router Table

Fits Any Router
Step-By-Step Plans

Get the most out of your router by
mounting it to thisshop-tested router
table. The extra-large work surfoce
and fully adjusiable lence beat the
pre-lab metal 1ables hands downl
And dll at a fraction of the cost.

o'With this router lable you can make
molding culs on narrow boards. Cul
rabbets or grooves exactly where
vou wanl them. Rout decorative pat-
lems on curved edges. Even make

# The complele plans {or this easy-lo-
build router table include step-by-
slepdirections for a bench-top model
plus a full-size floor model.

#These exclusive plans are now
available in a six-page Plan Booklet.
The cost? For a limited time the
Router Table Plan Bocklet is only §1.
#To gel your Router Table Plans,
send only 31 to: Weodsmith, Dept. 31,
Box 842, Des Maoines, lowa 50304

multiple cuts for special effects. And PLAN

ge! professional resulls every timel BOCKLET
Pcrrre:

Address iy Siate: 2P

Melt Metal!|

Pour your own castings!

Dizscover the most remarkeble maillorder boohstore over! You Ul find
handreds of mandala. induatisl handbooks, papsrbecks, raprinta, and pri-
vately published papers on windmilis, methans, lathes, milling machines.
elecing mofor réwindsng. indaginal §nd mobile hydraulics, foundey books
of ol types, aicobol fusls, satelite tv, sacirc sulos, hydroponic pardarsng,
and rmuach, much monel

Thizs i NOT a book cluk = just the very bes! books from the best
publiahers. Buy only whisl yoiu winl, when you wisil, Esch pubBtation iz
guatanised!

Build a lathe! a windmilll

Bulld @ precision lathe vithout povwss Tools for sbowt 850, 78 trusl
Sew tavws are rean buslt @ powarful Savonius wirdimilll Discover the ofiginal
Stanipy Steamer pments| Gow ea in chemicals in the desd of
wirter! Buslg radios thet work Tor | Maka soapl Tan hades! Smoka
meat] Siart & madordes business]

Build & profexsional gualty shest metal brakel Build jigs and fixtures!

and busild 3 powertal arc welder! Learn how to mun threa phase

motars on single phase! Lewn about alternatos secrets! Discover a re-
marh pbie TO00 page mechamce enginedr s handbook] Aepeir diess en-
gines! Leant plectroplating! Run youw car on wood| Maks your own soda
pop! Make srd recycle 1ools Ba & blackermichl lm-ﬂnn ard on, and on.,

Write Tgr your copy of tha letes! jam-pecke) eotion af l.Il'H!li'r
Technical Books catsdog. Send §1.00 US a.'I::AN (83.00 foreign pirmpd)
1o cover first class postage and handling.

We offer ouslity amd only gusity. When youw order. youw kiow you'll be
pottng the best books sveilitble. Discover for yoursel! what you've hean
migsirg. Write for 8 canalog wdeyl

N N
Lindsay Publications Box 12-1JQ

L how you can tum @ old pad snd a
b imtg @ poverarful furnace that can maly
ARITSTRET o and BCAEp, POY matal, amd
brass, Wa built one for Bbowt #1010 Lnes
grocery stors charcoal h..ru!. Poer custom
castings! It's gasy and ralatively sate. Caar
works of ar, machine parls, or itéms for
saig! Write today for & cotalog!

——
Bradiey IL 60215-0012

[]send a catalog! I've enclosed §1.00 ($3.00 forelgn alrmall)
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CHOOSE AND USE SOLVENTS
{Continued from page I18)

excellent “dry cleaning” and spot-
removing fluid, which also works well
as a degreaser for cleaning off metal
parts or machinery. Although it is
sometimes used alone. very often it is
mixed with 1,1,1-trichloroethane and
sold as a combination spot remover,
cleaning agent and degreaser.
1,1,1-Trichloroethane. This solvent's
name is seldom given as part of the
brand name, but sewveral products
include the *'1,1,1-" as part of their
name. Like perchloroethylene, 1,1,1-is
a nonflammable degreasing and clean-
ing solvant that is widely used in place
of carbon tetrachloride these days.
Esrosene. Used primarily as a fuel,
kerosene also removes grease and oil
from machinery and metal pans,
though it leaves an oily film. It has lim-
ited use for removing or softening tar
and asphalt patching materials, but can
be used to thin roof cement.
Chemically similar to mineral spirits,
kerosena is much less volatile, doesn’t
evaporate as fast and is oilier.

Storing and using solvents
Although they vary in degree, almost
all solvents are toxic if taken internally.

Most of them also give off fumes that
are at least mildly toxic if inhaled to any
degree, Therefore, it is wise to follow
these safety procedures:

B Store these products where children
can't get at them,

B Avoid using solvents in confined
places that are not well ventilated. It
helps to use an exhaust fan.

B Not all solvents are flammable, but
those that are should be stored in tight-
ly closed containers outside the living
guarters of the houss, or at least kept in
the garage in a metal cabinet.

B Avoid keeping large containers of
solvents if you don't often use them.
B Periodically check containers for
leakage.

B Never store or use solvents near a
furnace ar other source of heat, such as
a stove, outdoor barbecue or in front of
8 window that gets direct sunlight.

B If you use solvents above eve level or
in a situation where solvent may
splash, wear safety goggles.

To clean paint, grease and other
materials off your hands, use solvents
made expressly for this purpose. The
solvents mentioned above can pene-
trate the membranes of the skin or cuts,
and create a toxic effect in your body. In
addition, many solvents dry the skin
and cause discomfort.

SOLVENTS—SUFPFPLIERS

Ala Chemical Corp., Box 44, Breoowood. B.Y. 11717
cheaning compauns.

Hildwin Oils & Commuoditios Ind. Bax 5007, Oreen-
ville S2azion, Burms Rd. and Caven Foint Rd., Jor-
sey Ciry, NI, 07305; Full line of solvemnts.

W.M. Barr & Co., Box 1878, Mpmphis, Tenn. JRI01:
Klmazn-Strip paint removers and solvents.

Carbona Products Co, 330 Calyer, Brooklyn, NY.
11222 Cleaning Muid, rug and upholsiery chisn-
or.

McCloskey Vamish Co., 7600 State Rd., Philadelphia,
Pa 18136 Bleaching oil, lhquid surfsce prepara-
tion, paint and vamish removers.

M & M Chemical Sales Corp., and Tru Manine Div.,
515 Providence Hwy., Dedharm, Mass. 02026 Paint
sundries, salvents and removers

Mastar Producs lne., Box 274, Orange City, lowa
S1041: TM-§ paint remover.

Mobawk Finishing Products, Rte. 30 N.. Amstardam,
N.¥. 12010 Paint and finish removers. uphalstary
and rag cleaner. silicons and wax wash, furniture
cleanar

Parks Corp., Box 5. Somerset, Mass, DZ726- Full line
of solvents.

Pyrock Chamical Corp.. 5-40 45th Awe . Long Island
Ciry, N.Y. 11101: Rock Mirscle paint and varmdsh
romover and cleaners for aluminum and fibor-
glass.

FAod Devil Paimts and Chemicals, 30 MNorth Wes 52,
Mount Yemon, N.Y.. 10550 Paint and vamish
TEIMOVers.

Ralintsde Remower & Lacouer Corpe, Long Tstnd City,
NY. 1110]1: Paint and finish removers.

Sparkle Plenty [nc., 233 East Erte, Chicago, 11 8081 1:
Supra Scap hand wash solvent.

Star Bronee Co,. Box 568, Allance, Ohio 44601 Zip
Strip paint and vamish removers.

Tasdze Div.. MononMorwich Prod, Inc., Gresnvillae,
51: 20602 mmmmmm

$1000 A Month With Just A Hack Saw!

by Philip E. Brancato Sr.

Yes, you can make 51000 What Do | Do? hours of wark is selling for
month and more with just a | make beautiful in-  ower 5228 in the stares, | can
hack saw in your spare time. door/outdoor P.V.C, pipe sell my chaise lounge for

Hill § et Rich? furmiture. Such as chairs, anything | think my labor is

Mo, you will not get rich,
but you can make over $1000
a month in your spare time
and have a ball doing it.

1 tried all those **Get Rich®’
gimmicks that are advertised,
that never tell you anything
until you've senl them your
%25, and then you MNind out
their gimmicks were nol lor
you, Well, I've tried them all
and I'm still not rich.

All T ever wanted was
something | could do in my
spare time with my hands,
make a little money and en-
joy mysell and not have 1o
buy $3000 worth of tools or
merchandise to do iL.

Believe It Or Nov

| found the most enjovable
and proflitable business
working with my hands and
the only tools | use are a hack
saw and measuring tape. The
really nice thing about it is
ANY Man, woman or ten-year-
old can do it.
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lounges, tables, swings, and
all kinds of baby furniture
out of P.¥V.C. pipe: even bir-
dhouses and feeders. P.V.C
pipe furniture is the hottest
selling furniture on the
market today, because it is
unigue and beautiful and will
not rot or rust and 1 will vir-
tually last a life time.

Profit Unbefievable!

The famiastic part of this
business is the profir.

Just go look at some af this
furpiture in the stores and see
some of the unbelicvable
prices it is selling for,

A chaise lounge that cosis
$42.2% in material and three

worth, For once, the big
manufaciuring companies
cannot compete with me or
you on prices. You will find
you will have more orders
than you want!

Where can you buy the P.V.C.
Pipe?

You can buy the P.V.C.
pipe from any local hardware
store to start. Plus 1 will sup-
ply you with the names and
addresses of cushions and
pipe manufacturers who will
sell to you wholesale, plus |
will supply you with my shop
manual and six detailed
shop drawings with pictures
and measurements of  six
different designs.

Da you need my shop drawings

Mo, you don't need my
shop drawings unless you
want o save hundreds of
hours of trial and error work
and thousands of dollars that
I had to spend before | finally

found the right design and
measurements and tricks {o
the manufacturing of P.V.C.
pipe [urnilure. I only wish
that when | started, | could
have bought these shop
drawings and | would have
gladly paid $100 for just one
of them.
I wilf o)

Yes, | will pay yvou 825 for
any umque design shop
drawing that | can use in my
collection and workshop
manual.

How do you start?

1} Decide if you like to
work with vour hands to
create things and wanl fo
mrake mmomey,

2} Can you afford $12.00
for my shop manual and
sin: drawings.

3 Send me your name and
address along with your
check for $12.0010:

Philip E. Brancato Sr.
P.O. Box 237=p
Riverview, Florida 33569

{813)677-6048

Please allow about

weeks lor delivery.

wo
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How to add thousands of dollars
to the value of your home...

by adding just one tool
to your home workshop.

Build a headboard to

Finish your walls

add to the beauty of with elegant wood
your bedroom. paneling.
VALUE $400 VALUE $200
= -~ B

Customize your —r . Bulld your own
kitchen with ol % bookcase/stereo
cupboards you P wall unit
build yourself VALUE %650
VALUE $2100

Repair a loose
Design a built-in bar banister._ . . design
wilh matching stools. your dowels for a
VALUE $750 maore attractive

stairway

VALUE $350

The Shopsmith MARK V is the one power lool that

can pay for itself!

When you want 1o add 1o the value of your home by doing

rapairs of remodeling — and you want it done right — you

really onty have three options:

1. Hire an expensive professional

2. Buy a workshop full of top quality machines that can cost
thousands.

3.0r. you can choose the Shopsmith MARK ¥ — the
professional quality home workshop thal gives you the five
maost needed functions in one compact unit.

As you complele projects. . .adding beautiful custom-made

kitchen cabinets. . .simple repairs to window sills.

comfortable furniture you've designed. . . you'll watch your

savings grow. In fack, in just one year's time you can save

enough maney to pay for your MARK V!

Save a bundie on equipment.

The Shopsmith MARK V is a remarkable pieca of

equipment thal combines a 10" lable saw, 16" drill press,
horizontal boring machine, 34" lathe and 12" dise sander all
in ong sturdy, treestanding floor unil. And because one
rugged, sel-cooling motor powers all five tools, you spend a
fraction of whal you'd axpect o pay

Perform over 150 woodworking operations with
precision and accuracy.

Tha MARK V uses anly one table, variable-speed motor and
spindle to operate all five tools. . .and more! With our
complete line of add-on 100is and accessones you can
complete over 150 different woodwaorking operations with
maximum control and ease of workmanship.

CAPALITY WO ORKING TOOLE MADE N EA = Shopsmuin, bnc 1982

-----_—-—F" i

Find out more on how the MARK V can help add to
the vaiue of your home.

Mail this coupon loday to gel all the delails on the amazing
Shopsmith MARK V and a free booklet. “How Ta Determine
Your Best Power Tool Buy " We'll also tell you how you can
try Ut the MARK V for 30 days. in your home, without
risking a penny!

Shopsmith Inc.
T Hioeme Workshop Compary

750 Canter Dinva
Vandahs, Ohie 45377

] YES! Piease send me my FREE

inlgrmation on the Shopsmith MARK V,
including illustrated brochures and

“How Ta Determing Your Best Power
Tool Buy™ booklet, . \PLUS all the

details on how | can test-use the
MARK ¥V al home, without risk, for 30
days_| understand that thiz
Infermation ls FREE and thal | am
under no abligation.

Mame

Addross

State 2o

D | eurrently own a
Shopsmith woodworking tool Depl 3595

Shopamith, Inc., T50 Center Drive, Vandalls, Ohio 45377

F-----------------------q

L-----ﬂ_‘---------------‘



ONLY THE STRONG SURVIVE
{Continued from page 95)

of some sort that will get him out of
shape long snough to et me slip by.
But it is not he who makes the mis-
take. As I rush up on his tail for what
seems like the umptesn-hundredth
time coming out of the kink, there is 3
much slower car in the middle of the
track. The Mustang ducks left. I try the
right, hoping the other car will squeeze
him off to the inside of the coming left
turn and leave me room around the out-
side. Instead, it dodges right. I manage

to miss it, but end up with all four
wheels in the still-damp grass. One lazy
half-spin and a short wait for traffic lai-
er, I am underway. The Mustang is
long gone.

About an hour later, our third drivaer,
Bob Nikel, gets himself hit by a slower
car he is passing in the kink. He takes a
wild, spinning ride through the pucker-
brush. The car sucks up a lot of mud
and grass, and bends a left front fend-
er. But that would be our last mistake in
what would turn out to be an uitrahigh-
pressure 24-hour sprint to the finish.

With everyone congregating at the

SOFTEEAT

ELECTRIC CIRCULATING HOT-WATER HEAT WITHOUT PLUMBING

track for Friday morning practice, our
beautifully prepared, gleaming red
Popuwlar Mechanics Porsche 944 defi-
nitely looked like the car to beat. But
the competition was super-strong.
Ford's Special WVehicle Operations
(SW0) group showed up with a brace of
prototype turbocharged, fuslinjected,
intercooled Mustangs for arch-rivals
Car and Driver and Road & Track.

Sdff competition

Ford's support was so deep that they
weare able to pull the Car and Driver
Mustang off the track at 3:30 the next
morning after one of the drivers had
blown the engine. put an entirely new
engine in the car, and have it back on
the track within four hours.

As it turned out, however, the Ford

S5VO threat never materialized and the
overkill was for naught. They finished
in 33rd and 34th places out of 40
Cars.
There were also a couple of fast 5.0
liter, four-barrel, VB-powered Proto-
type Mustangs, one co-driven by three
past national champions, two of whom
wersg Ford engineers. Toyowm and Maz-
da were represented by a pair each of
Prototype Celica Supras and RX-7
G5Ls, Chrysler had a matched set of
Dodge Charger 2.25 in the Showroom
Stock B class, one of them factory-
entered. Peugeot also had a factory-
entered car. a 505 turbodiesal.

The media represented by a variety
of cars and/or drivers included Car and
Driver, Road & Track, Autoweek, Mo-
tor Trend, On Track. Import Car. Gal-
lery, The New York Times, and the TV
show, Motorwesk [Hlustrated. And of
course, us.

But way down at the far end of the
pits was the team that would give us
the most fits: an immaculate, stock-
locking but very trick Prototype Chev-
rolet Camaro Z2B entered by Dick
Guldstrand Racing, but obviously 0-
nanced and supponed by Chevrolet.

Everything went well in practice that
day and into the night, with Baker qual-

The SOFTHEAT system lets you FREE HERTING ANAIVSIS ifring us secoud on the grid, sbowt a
—hbﬁhMWmtmﬂm zﬂuwhmm second back of the Camaro and a tenth
can have. But safety and comfort are e A of a second up on the Car and Driver
outstanding oo, Hot= Bladl w: turbo Mustang. Our car was wonderfinl,
water heat is clean, 't dry the g er g its fully independent suspension, 5050
atr Warmth is spread evenly by L0620 Semset Ofice Drive weight distribution (front engine, rear
convection—no nolsy blowers, 3. Louts, MO 63127 transmission) and four-wheel vented
Thermostatically controlled, with Tell me more about SOFTHEAT disc brakes helping us make up in cor-
many safety features. [i's the heater ] Portable units nering and braking what we lost to the
you can [ive with. IDP&MM [ 1 tncbude floor more powerful VB8 and turbocharged

] plan for free whole-house anaysis. cars on the straights. It was also very

wa stable, forgiving and easy to drive fast

through the tums, even on the bumpy

’mm E Nelson Ledges surface. Its only vice

e was a tendency for the rear end to step

In Camada, call Greg Lund Producss, Lid, 4168457558 o, out a bit under hard braking into a tum,

B-14.82

Just as imponantly, the flared, air-
dammed, spoilered 944 looked like a
Tace car.
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Shortly after turning the car over to
Nike! some four hours into the race, the
Car and Driver Mustang ['d been bat-
tling suffers a8 massive brake failure
and checks into the pits. That puts us
back in the lead. But the Camarg is just
& lap hehind. By the sixth hour, the very
guick V8 Mustang catches and passes
us, and we are less than a lap up on the
Camaro. An hour later, we are still sec-
ond with all three cars on the same lap.
And so it goes through the night.

Then, abour 8 minute before 1:00
a.m., comes the break we'd been hoping
for. Coming out of the second tum, [
see a set of headlights staring back at
me from off the track on the right. It is
the Camare, backwards into the protec-
tive tirewall against the guardrail. The
next tme around, he is sull there. And
the next. Then he is gone. As I com-
plete that lap and accelgrate past the
pits, he is just then limping in an a flat
rear tire—apparently the cause of his
spin. By the time his crew has replaced
the tire and sent him back out, we have
put almost five laps on fum,

Recapture the Jead

Within two hours, the Camaro had
been off the track again, this time back-
ward over the tirewall outside the first
turn. More laps were lost while a
wrecker struggled o get it free and
back underway.,

By 4:00 am., we ware back in the
lead. But the pressure was still on. That
doggone Camaro, miraculously undam-
aged. had been flying through the
night.

Despite its two off-course excursions,
it was breathing down our necks just
one lap back. And 50 was that very fast
VB Mustang. The race was tumning into
a 24-hour sprint. We were flogging our
sturdy Porsche as hard as we could, but
both of our tormenters could circulate
faster by a second or more a lap when
they chose to.

On the other hand, they were using
up brakes, tires and fuel a bit faster
than we were and had to pit more often.
For our part, we ware geiting beter
than two hours on a 16-gallon tank of
unleaded. six hours on our left-side
Goodyear Eagle NCTs, much more on
the right, since the course has only two
left tums, and more than 12 hours—
half the race—on a set of brake pads.

By mid-day Sunday we had squeezed
out four laps on both of tham. Baker
was in the car and flying low. But it
looked as if we'd have to pit for fuel
twice more and change drirers at least
once. Jur left front wheal bearing was
audibly protesting the nonstop pound-
ing it was getting from Nelson Ladges's
bumpy. high-G tums. The engine was
running a little on the warm side, and
Freddy had the heater on full blast to
help keap it cool.

POPULAR MECHANICS » NMOVEMBER 1982

I was up next when he was to pit for
fuel with 2% hours to go. But at the last
second, Joe Oldham asked him to stay
in the car an extra shift. Baker's answer
through the radio set was affirmative.
Our excellent crew completed the stop,
which included installing two new left-
side Goodyears, in an amazing two
minutes and one second. As the race
leaders, all eyes were on us. When
Baker took off out of the pits again,
evaryone broke into a hearty round of
applause for the crew's performanca.

I am disappointed that [ will not get
to finish the race. But it is such a tght

race and Baker is driving so beautifully.
I understand OQldham’s reasoning per-
fectly.

Then someone remembers that the
rules, for safety reasons, prohibit any-
one driving more than four hours con-
secutively. Baker can't finish the race.
After some discussion, | am elected to
do the final hour. I am elated, but the
pressure is really on naw. If we can
keep up a fast pace, and have no
mechanical problems, we will win. [If
the noisy wheel bearing gets worse and
we have to change it, if | make a driving

{Fleasw turn to page 136)

The Man
A Who Needs
Tools That Don't
Take Early Retirement

Pocs Thit 51

i oD, year after yve

CHANMELLOCK, INC. « Masdville, Pennsytvania 163335

Meei The Fesl o The Family, Send Fod Fres it lpsy
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ONLY THE STRONG SURVIVE
{Continued from page 135)

mistake and put our car off the road, if
another car squeezes me off in & turn or
spins in front of me and [ can’t avoid an
accident . . . if anything at all goes
wrong, we will lose. Like FPeanuts’
Charlie Brown, I will be a hero or a
goat.

Baker comes in at 2:00 p.m. sharp,
an hour before the 3:00 p.m. finish.
With a fow extra gallons of gas and a
superguick check by our tired but still-
enthusiastic crew, I am off. [ get up to
speed immediately, aware that the
Camaro and the Mustang are still puste-
ing as hard as they can. Aware that
everyone—competitors, officials, spec-
tators spread around the courss, every-
one—is watching. The slower traffic,
still thick after 23 hours, is thankfiily
good to me, spreading like the Red Sea
to fet me through. After several laps,
the Mustang comes up from behind and
motars by on the back straight. But |
get 8 message through the radio that he
is now several laps down and not to
worry. Then the Mustang slows to my
pace and stays right in my sights, as if
tempting me to risk a pass.

A Datsun 280ZX, sdll in a tight race
in his class with a Triumph THS, comes
out of the pits and starts driving ltke a

madman just ahead of me. He 15 all over
the track and seems half out of control.
That's all I need, [ think. | back off a bit
and give him some room. If he is going
to have an accident, I don’t want to ba
part of it. At one point, he is cut off by a
slower car in a gaggle of traffic, dodges
left, then right, goes off the track and
back on, almost collecting the Mustang
in the process.

The pressure is off

Then the radio crackles in my ear.
The Camaro has pitted for a tire and a
splash of fuel. For the first time since
the race bagan, the pressure is off! I can
ease off a bit and take it slower to the
finish. Or can I? [ keep the hammer
down fust in case.

The heater is still on to help coal the
engine and it is hot in the cockpit. But
all I can think of is completing thess last
few laps safely, cleanly and gquickly.

At last, the clock on my instriment
panal shows 3:00 p.m. Coming out of
the final hairpin, I see our red-shirted
crew and most everyone else crowded
along the pit straight guardrail, shout-
ing and waving. But there is no sign of
a checkered flag.

Just one more lap,
myself.

Sure encugh, next time around there
it is, the most beautiful sight in racing, !

I think to

throw both hands in the air in -
umph.

My ear-to-ear grin must be visible
even inside the full-face helmet as |
cruise around on the cool-off lap, wav-
ing back at the applauding spectatars
and comer workers, honking the hom
like a New York cabbie,

Events after that blend into a suphor-
ic, delirious blur of thousands of con-
gratulatory handshakes, Oldham being
interviewed on TV, grinning and pos-
ing for a hundred photographers, cold
bears thal someonse presses into our
hands, more grinning and posing. Tony
Assenza drove the vicory lap with the
rest of us piled into the back, smiling
and grinning and laughing until our
faces hun, waving like crazy people
with bath hands and with tha little sou-
wenir checkered flag that they had giv-
an us.

We'd done it! We'd overcome every-
thing the other competitors and the
track could throw up against us. We'd
beaten the other magazines. We'd mas-
tered the machine, manhandled it at
the limit of contrel for 24 hours of flat-
out, high-pressure competition, made it
our friend and ally and used it to
accomplish our goal. And despite our
unrelenting abuse, it had never let us
down.

Talk about your thrill of victory! P

Simply Remarkable...
Simply Rechargeahle.

s remarks ]hll r‘c:w '-.:mnrp 1tis ru

rqr-a'uh‘ Batteries
'5- L harqw and
OVe rnrr;__]hl,

Lir Pruw 1
> and the conve wmrhargpr
: guality products trom "Eveready —the
number one name in batternes

l Hechargeahle Batterles

Everaady” is a tegioered trefemark of Unsan Cartnoe Corp Bamery Producis Divis

o - O Riogedety Road. Dnbury. C7 063
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ARCO

SAVE ON A WHOLE WORKSHOP OF THE LATEST TOOLS!

DRILL ATTACHMENTS

ARCO

AND OTHER TOP TOOLS FOR HOME AND SHOP

FINISH CORNERS

CUT MOULDING & TRIM WITH

ANY ELECTRIC DRILL
NO $50 ROUTER OR 36 BITS NEEDED!

Yiu doi'l have o buy &0 EEpensive Hodler Lo

finish cormers, moulding & trim. “ARCO" Culteérs
do the work at & fraction of the cost. Simply slip
the Cutter's Vo shank in amy drill and iU's ready
fo prodece! Dual Guide: assore actwrate cuts
aong entire leagth & width of workplece. Culs
'H'DJ.. plastics, woft metals, Quality-made in .54
of hardened steel. These Cutters alsa fit & work
with all Eleciric Routers.

Mo, 3 —J PIECE CUTTER SET

"“33=\ 5815

ADJUSTABLE
o Ilﬂt CUTTER
ity 45" vl from
1327 te 516" wide

-

RADIUE CUTTERS
1" wnd 114"
Olm II‘:EI-RIER‘.I

ﬂr"

Mo. 6— 3 PIECE CUTTER SET

=3

CUTE "

FANGCY COVE-CUTTER CoMTouR:
E — L
" ROMAN RABBET.
» DGEECUTTER CUTTER &
2 Ne.7—3 rm:l-: CUTTER SET
: *Eﬁ S795
. -_— S M mKe
- BEADING-CUTTER ‘\f -~ contouss
e .
-t g
s covr T oaee
: CUTTER r CUTTER
: SPECIAL SAVING!
s Order all of above 3 Sets at
¥ our Special Money-Saving 32075
= Price. No, 8703, total of 9
5 Cuttars, onlY......cconsinmnisnns

ll FERRSEERRER NG RN AR R RN AR FE AR FERA RS

NEW IMPROVED! TWIST DRILL
SHARPENER

Fits ANY Elestrie Drill

ehinele Enives,

eeimory, plane  Disdes,
ale,

4 He EDDM .

T Il T LT T T T Y I T R R R R Y R T R R R T R RN TR AR

3—PC PLUG CUTTER SET

Cut perfect plugs to hide
unsightly counterbored holes.

These Flug Cuten ecut pu.-rhﬂlr formed
to fill counterbored holes
nuts or nails. The Cutters

make chamf :Ewmd.-l for ﬁ e -
ton. Use with any electric drill, pross.
Plugs may ba el from same siock as work-

e ur I'hum mntlﬂi MR-
116?5

sal far ncludes
3-"3" Il'i" 5-‘*’” No. 1780
“ARCO Serew-Drills"
Adjusts for ANY Screw Langth
SET of 4 SIZE:—Ne. &, B, 10, 12
FOR EVERY WOODSCREW

Drills Holes, Covnterslnks,
Countarbaws In 1 Oparclion

ADJUSTABLE
DRILL-STOPS

END OVER-DRILLING
Mow yoil et drlll p-trl!'eﬂ. ERACE
depih holes quickly, easily and
.ulmuullr Just  wllp the

tap'' on your deill Bit and
I'II.u lo_ Hzhten for desired

b, Ellminabes guesseork,
l-wldl costly errors, Use with
Twlat Dieille & Masonry Bin.

l-l'tl'.t.'E T !u.l small ==

fm' J..l'l&“ L
hlll“ﬂ:ﬁjl—ll‘ ‘4?5

“ARCOM Ul.ﬂ-DRH.LS”
THE DEEFER YOU DRILL,

THE LARGER TWE MOLE! H’

.III'E!IIIILLWSIIIHDLE
=~ UP TD ¥

Naw you san ¢l ANY BIZE hole l'mm 15" up Lo ™~
wilth enly I Dril BHx! Bimtnates wasted Ume 6
ssarching for and changlng standard Bite. Sawes on
buying many bits for mary dollars more, Use with
any electiric drifl. Single-flute deslgn cuts faster,
wlliminales chatier . . assures clean, mound holes, Ex-
oellent [or enlarping holes, reaming, deburring pips,
Cuatd cleel, wood, plastics
Lo steel Noo RSEOM—OMNLY

“ARCO DISC-RASP"

OUTLASTS HUNDREDS 0' SAMDING DISCH!
Moat etfbelont
Rasp ever mads"
= SANDS
* PLAMES
« REMOVIS

PAINT
Flia any Eleciris
Drill. 5 Duam,

Boriom
i 400 sharp
[ )

Lawily
fininhen Oule
wood., waiibosrd,

CUTTING POINT
STARTS DWN
WOLE

In T.F.

A
chogs o Tarda  sampanicg.

Hads

has 44 shank, M. LASEM & “Dest Buy sl

SAVE] Get sbovs Diss Mo I'!J-li'l'“
1HBeM oaiy

EXTRA DISCE, M . §5.05

MAIL THIS COUPON TODAY!
ARCO PRODUCTE CORP., Degt. P11

ARCO PRODUCTS CORP, Dept. PM-11, 110 W. Sheffield Ave., Englewood, NJ 07631 [ oy

NEW!"”"ARCOSABRE-RASPS"

FIT ALL SABRE-SAWS,
IDEAL FOR CLEANING-UP ROUGH

EDGES LEFT BY SABRE-SAW CUTS,
eniy Wiy o clesn-up rough sdges left
cuts. Blmply slp approprists Babre-Tisap

2 1] for N mtral
Tines & FeoiEnghes. Ih“‘-m . qh-‘:
rmund comars, Wedgs Shape for ]

PRECISION WOOD DRILLS
for FINE WORK, DOWELLING, ete.

DRILLS AT
EXACT

MARK with
BRAD
POINT

& Professional Quality Wood Drills:

118", 3M16", 1/47, 6/16", 3/8™, 1/2".
Lest 3 sizes hava 1/4" shanks.

[rills leature: Brad Poimnts that dig into workpiece (o
lock h:.rm o eescl :":hu'ed Prevents bit

fluln :i"m"fn IIMrl:;ﬂ: 2 Sﬂuﬂl.l.l.rl&:lhipe
petfectly rodund b up-rShw

share wood Lo mmh -l-d !'l.nhh

NaTTO00 G A, palith ... %306

DOWEL CENTERS

MATCH DOWEL HOLES

i .lhlﬂmh:w;ﬂ::._ &
Ernbaiiofe,
'1: “'"“ mr.":-m

?hllu ownl halen. ‘2; @@ @J

e g seer- B0 shidel AROO Towln Swiliahils 50 Waed-
Depla. srrrpwhess, o waes  dirstl aa  Bo-day
Iu--ﬂ Biie Bukranber,

110 West Shalfiald Ara., Englewood, N.J. 07631

Shig ol saiw e por l-- I-u Bacl  Gamrmnies:
CIMe. 1, JPIECE CUTTER SET . -SLTE
CNo. 8, 3-PIECECUTTER SET . . .. ... ..... 195
OMe. 7, IFIECECUTTERSET . . .. ... ....- 195
CINo. 6703 ALL OF ABOVE ICUT‘I‘ER: ..... 20,75
COTWIST DRILL SHARFENER, Ne. 220M. - LES
CIPLUG CUTTERS, Set of 3, No. 1780, . .Il.li
CIARCO SCREW DRILLS Set of 4, Ma. 11-“ B35
COADJUST. DRILL STUI'S Satof 2, ﬂiﬂﬂ 475
a HIJI.H-DIIII.I.&JS-I!'H. Mo 1580M .. . ... 9.50
ODISC-AASP No, 1255M ... ... ........- 185
CIDISC-RASP SET with 3 DISCS, Me. 1256M . . . .595
COSABRE RASPS, J-PIECE SET No 16008, . . . . 525
COWOO00 DRILLS, -PIECE SET, No. 1860 .. . . 1195
CDOWEL CENTERS Mo BBA. , .. ... ...... 130

3 1 smeloss Chosk, 8.0. — BHIF POETPAID
Orars undar FI000—add iy, (Mo 0.0.0.0)

L1~ | -
Addrou




motor oil
breakdown.

When heat builds up

11 your engine, it weakens
your oil’s vfra{'p-orecmv\e
properties. Adding

STP Oil Treatment to your
ol puts extra lubricants
and anti-wear agents to
work... just where

they're needed.

Depend on STP proven

© 1982 5TP Corporation. An ESMARK Company, Boca Raton Florida 33430 .

EnmTarama the
d ventilatin

IO 1 e

LET THE SUN SHINE IN. .. Skyhghts olffer a striking and inexpensive way 1o improve your
day time living. Pleasant, efficient overhead day-ighting will transform dull rooms infto
bright, cheerful, much more bvable space. Each Ventarama brings definite solar winter
heal-gain with natural air-conditioning. Complete package, double domed units fit any
roof, any roofing, and any climate Pliease wrile for free ilerature

e -"_- I__I-::;I
ﬁ.‘r."l-‘_ HBETYTLIGHT CORPORATIODN

75 Channel Drive, Port Washington, N.¥. 11050 (516) 883-5000

Y Copyright 1978, Ventarama Skylight Corporation

MINI-BAJA BASHERS
{Continued from page 101}

apt to have three or four o use for
chores that don't require a full-size
pickup or tractor, but that can't be done
on foor. :

The manufacturers are catering to
this utility markat with a wide range of
options, You can buy gang-mowers,
trailers, cargo racks and gun scabbards.
Honda has a rack designed to hold its
EM 500 portable generator, and Kawa-
saki has a new trike painted in camou-
flage for hunters, fishermen and other
outdoorsmen. Even the U.S. Army has
some under test, on the assumption
that an inexhaustible., all-season. all-
tarrain vehicle might be the ultimate
personnel carrier.

To find out just what the state of tha
art is in this three-wheeled madness,
we gathered six production three-
wheelers, two each from Honda, Yama-
ha and Kawasaki. Then, we invitad pro-
fessional stuntman and thres-wheslar
racer PeeWee Gleason 1o conduct his
first-ever riding school at Saddlaback
Park, in Orange County, Calif.

PeeWee's first order of business was
to make sure that everyone was wear-
ing a full suit of protective clothing—
boots, padded motocross pants, gloves,
goggles, helmets. His second task was
to conduct his riding school, which con-
sisted of one lesson. Popping a wheelie
and carrying it 100 yards down the
parking lot, PeeWee called back owver
his shouldaer. “Closa your eyes and gas
it he said.

b

Riding in the boonies requires a lof
more than gas and guts. Before our
lesters ever swung a leg over an ATC,
they donned a helmet, goggles, elbow
and anm guards, long-sleeved riding
shirt, shoulder pads, chest plate, leath-
er gloves, motocross pants with hip,
knew and shin guards and motocross
boots with rubber shock absorbers
over the shins, stesltipped toes and a
kidney bett. Don't go out without iL
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Honda

Honda owns the three-wheeler mar-
kot: 90 percent of all the machines saold
each year are Honda red. This is partly
because Honda has been at it the lon-
gest, partly because it offers more mod-
els than anyone alse.

The smallest Honda ATC is a 70-cc
model for kids, which comes with a
parentally adjustable throttle lmiter.
Next up is a teen-model 110 that's also
too small for adults. The real Honda
threa-wheelers are all based on the
same machine, with your choice of 185-
cc or 200-cc engines and “'sport™ or
“utility” bodywerk. Finally, there's the
ATC 250R, a three-whealad motocross-
er with full suspension—monoshock at
the rear—and screaming two-strokes
race motor.

We tested the most popular Hondas,
the ATC 200 and ATC 200E, which
Honda likes to call **Big Red.” Big Hed
is by far the most useful three-wheeler
on the market. Most imporiant, it has
electric starting, which is a virtual nec-
essity for those awkward times when
you stall going up & hill or crossing a
stream. It also comes with a two-up
saddle plus fromt and rear luggage
racks so you can actually carry a load.

And finally, like all Honda trikes
except the 250R, Big Red has an
untemperamental. four-stroke single-
cylinder bolted in just the right place
for perfect balance.

According to the three-wheeler ax-
perts. Honda figured out the proper
location for the engine in a
three-wheeler, then patented that de-
sign. 5o Kawasaki has had to locate its
engines higher and further forward,
while Yamaha's are lower and further
back—which makes them lass bal-
anced. The story is probably apocry-
phal. but the fact is the Hondas do han-
dle better than their competition.

The original Honda trike had no sus-
pension at all, and Big Red is still the
only Honda—aside from the racer—
that has a motorcycle-type front fork.
Yamaha and Kawasaki have both
foomed past with more advanced sus-
pensions. But realistically, the mailn
suspension medium on any of thess
machines is the low-pressure tires.

Honda's Big Hed is thoughtfully
equipped for almost anything. The
transmission is dual-range, a trailer
hiteh is standard and them's even an
accessory lerminal for electrical add-
ons, If you're buying a three-whealer
for camping or farm work, there's really
no other choice but Big Red.

Kawasaldi
Kawasaki is going after Big Red's
utility market with a pair of similar
machines, the KLT 200A and KLT
2504, The 200-cc machine is consider-
{Please turn o page 140)
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The new Husqvarnma 50 Rancher
cuts weekends down to size.

Some chain saws may not be used all the time, but that
doesn’'t mean they shouldn't have the same high standards of
quality and performance that professionals demand. That's why
the Husgvarna 50 Rancher is built to the professional stand-
ards of all our chain saws.

The power-to-weight ratio is among the best in the indus-
try. Its easy-to-handle design, and ample torque reserve make
the Husqvarna 50 Rancher one chain saw that meets the tests of
professional working techniques and conditions.

Electronic ignition, automatic oiler, anti-vibration system,
plus a totally automatic, permanently adjusted inertia chain brake
are all standard. It's easy to start, but more importantly, the
Husqvarna 50 Rancher is easy to restart.

Any way you look at it, a Husqvarna 50 Rancher is no ordi-
nary chain saw. A saw that's designed to make the non-profes-
sional work like a pro, is truly extraordinary.

For the dealer nearest you write Husgvarna, 224 Thorndale
Avenue, Bensenville, lllinois 60106 or consult your Yellow Pages.

Get a free carrying case
whano)rou buaa new Husgvarna
44, 50 or 61 Rancher chain

saw, at participating dealers, while supplies last

[HHusavama
The Chain Saw Professionals.
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MiINI-BALA BASHERS
(Continued from page |35}

ably better equipped than Honda's
competing ATC 1856 and ATC 200. It
has an electric starter, for example,
auxiliary electrical terminal and trailer
hitch.

All of these trikes are emphatically
not street-legal, and the reason is sim-
ple. Except for the KLT 200, every one
uses a solid rear axle with no differen-
tial. This means that {0 TUIM & COMET,
you either lift the inside rear wheel off
the ground or slide the rear wheals like
& sprint car on a dirt track.

Entar Kawasaki, with the first differ-
gntial on a three-wheseler. The KLT
20{''s rear axle i= even dual-mode, so
you can drive it like a car, or slide it like
a conventional trike. But, despite the
differential, the suspensionless KLT
200 is not suitable for streat riding.

The larger KLT 250 is essentially the
same machine, but with a more power-
ful engine, heavier frame, larger tires
and wheels, higher saddle and leading-
link front suspension. It also has a han-
dy, water-resistant “trunk™ behind the
seat.

Both Honda and Yamaha use an
automatic centrifugal clutch on their
trikes, so that you can not only start out
in any gear, but shift up and down

through the five-speed gearboxes with-
out having to worty about a clutch,
Eawasald, on the other hand, uses a
motorcycle-type manual clutch on the
left handlebar with its five-speed.

Kawasaki's newest machine is the
Duckster. This is identical to our test
KLT 200, but it is painted and uphol-
stered in brown and tan camouflage. In
addition, there are front and rear lug-
gage racks, a rifle rack and brush
gquards.

It'd be pretty hard 10 sneak up on
wily wild fowl to the bark of the KLT
exhaust, camouflage or no camouflage,
but a parked Duckster should be less
conspicuous to over-flying game than a
bright green KLT 200

Yamaha

If Kawasaki has gone for the utility
end of Honda's market, Yamaha has
gone for the performance end. There
are two Yamaha models, the teen-size
¥T125 and the full-szs YT175. Both
are very lightweight—the ¥YT175, for
example, weighs only 227 pounds,
compared to 313 for the KLT 200 and
341 for Honda's Big Red.

Both Yamahas are high-revving two-
strokes, with that distinctive two-stroke
Scream. Autolube ol injection pumps
mean no préemixing, but the oil tank
must be wpped up every other fusl

stop. Neither Yamaha is available with
an electric starter, and both of our test
modeals were difficult to start.

Because the engine is so far back in
the frame, the Yamahas want to lift the
front wheel even under the mildest
acceleration. Cornering is difficult, oo,
bacause you have 1o lean forward to get
enough weight over the front wheel for
tha tire to grip. The Yamahas are defi-
nitely harder for necphytes to ride.

On the other hand, the frisky YT175
is a rocket in the hands of an expert
With lots of torque, light weight, motar-
cycle-type front forks and a slick five-
speed gearbox, it will zap around a
motocross or flat oval faster than the
heavier Hondas and Kawasakis. And
that's really what either Yamaha is
for—Saturday afterncon play racing at
the track, not fence mending in the
back pasture.

As you've no doubt guessed by now,
we had a blast deing thizs test. Wa
raced, laughed, crashed into each othar
and fell off a lot. And at the end, we
simply washed the trikes off with a
hoso. Good as new. Not a one broke or
gave us 8 moment's pause, and to a
machine they were sager to go back
again for a weekend of raucous crazi-
ness or 38 wesk of mule-tough Work.
Versatile? You can't beat ‘em with a
stick. 25

IF YOU BOUGHT A KEROSENE
HEATER WITHOUT A FAN,
YOU BLEW IT

b © 1982 Turoo MIg Co

.;.--:Hw'-“f-."-

heater with a fan.

1-800-851-8481. In lllinois:

For dealers near you, call toll-free

You should have bought Turco’s new Citadel. It has a
powerful electric fan that actually
floor. Heats it. And then circulates it—10,500 BTU's worth—
all around the room. The result—your room heats up
quicker and more evenly. And the Citadel also features our
exclusive dual, automatic salety shut-off system.

So don't blow it. Get the Citadel. The portable kerosene

Is in cool air off the

Turco

618-542-4781.
Keroaene Heaters.
A SMART WAY TO HEAT.
a.-"‘ Chaea local eodes Mol pariniied uie
WW ST Ty . T : e S
_ ,,,,,t K %? — Dt
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Build your own library with
Popular Mechanics Books

PRACTICAL TIPS AND INSTRUCTION
FROM THE EDITORS OF POPULAR MECHANICS

Step-by-step, fully-illusirated POPULAR MECHANICS' BOOKS are compliete manuals
of information and practical advice.

1. TUNE UP AND
TROUBLESHOOTING

Over 50 of charts, showing how

lo trace and solve most common

problems. Covers all modem U5, cars

and four most popular Imports

1nd G ot 30 P o
- pagess of funé-up

for 1.5, models from
1974-1979 plus Datsun, Toyota, Rabbit

and Beetle (B-1757, $19.95 - B-1757A,

paper $11.50}

2 HOME APPLIANCE REPAIR
MANUAL

3, BASIC CAR CARE

Tells how to perform simple
mainterance checks, prevent or delay
breakdowns, do tome-ups, handle basic
repair jobs. Highly illustrated with
clear-a pheotos, diagrams, and
drawings, Covers electronic ignitlon,
diesels and front-wheel drives. (B-1756,
$19.95 - B-17564, paper §13.00)

4. THE WORLD OF SPORT
AVIATION

Pm'ﬂsstlgrh-qurrqninhrmm
than 50 different kinds of appliances.
More than 800 photographs, 200

part

tion 1o electriclty and instructions for
ng dectr

IE (B-1752, $23.50)

The focus is on fiour basic types of spor
aireraft = homebuills, antigues and
classics, warbirds, and ultra-lights -

This book brings to life the ﬂm:lni?
world of sport aviation. 32 pages
color fllustrations. (B-1755, $24.00)

Provides answers 1o every do-it-your-
selfer's questions about materials and
supplies used for home improvement
projects. Discusses Jumber, millwork,
plywood, hardboard, siding, plumbing,
and electrical supplies. The only up-to-
date reference work that furnishes
compiete information on the thousands
of standard building availahle
today. (B-1759, §R.95

6. 500 HOME AND SHOP TIPS
Here's a ready reference for solving all
home, shop and crafteman problem.
Eight cover areas where mast
of us need help: improving workshop
tu:hm:[ua.ﬁlmin g yard care,
metahwork, home emergency plumbing
and electrical problems. (B-1734,
paper $12.95)

TO ORDER, use the "B” numbers and send check or money order to
POPULAR MECHANICS, Box 1014 Radio City Station, New York, NY 10101,

7. THE GUIDE TO
SELF-SUFFICIENCY

Practical advice on being totally or
partially self-sfficient in every way
Over 600 2-color Wustrations show
br-step howw 1o do it. Leam, to brew
beer, bake bread, pickle onions, design
a diary, convert to solar energy, build
shau of spin yam. (B-1753,
$18.95 - B-1753A, paper $10.00}

8. BODYWORK AND
PAINTING

This Is the first book whase table of
contents wis designed to match the
neegds of rapidly growing do-it-yoursell
markel It shows how to save time and
money by doing your own work. Step-
by-step ilustrations, 16 pages of
photographs, including color matching,
pirestriping techniques and custom
desipns, (B-1758, §19.95 = B-17384,
paper $12.95)

Popaler Wrechanics s & publieson

& dwision of THE HEURST CORPORATHN



SHUTTLE SIMULATOR
{Continued frm page 85)

hand, comtrolling the pitch and yaw
with a surprisingly responsive stick.
But on one of the landings, | released
the stick. The computers brought me
into a simulated Kennedy Space Center
without a hiteh.

Of America’s 78 astronauts, only 12
are gualified to fly the real Space Shut-
tle. Yet every astronaut must pull sev-
eral four-hour tours in the simulator at
Houston's Johnson Space Center before
going up. The experience is so much
like the real thing that even the weter-
ans leave the cockpit sweating and
fatigued.

Trouble in space

Just bafore | boardad the SMS, astro-
naut Paul Weitz, pilot of America’s first
manned Skylab mission in 1973, fin-
ished a simulated spaceshot. Removing
his headgear outside the cahin, Weitz
looked genuinaly troubled.

“Thay all look that way after training
exercise " White smiled. “'We really
throw some curves at them.” On one
SMS landing, they threw a spithall at
ma. We were in the final minutes of
descent, at the point where the B0,000-
ton spaceship’'s engines cut off and it
becomes the world's biggest glider.
Watching the SMS video display termi-
nals, [ touched the vessel's stick gently,
nosing it down gradually as a video
graphic showed how much energy we
had and how much we needed. To
maintain the balance without an engine
buming. you have to bring the Shurtle
in just so.

Suddenly 1 felt the vessel's nose pull
away. "What the heck's going on?" |
demanded, as a couple of waming
lights flashed on the console in front of
me. Dne said CABIN PRESSURE DROP-
FING. Another said CHECK TELE
COMMUNICATIONS. "Am | losing control
of the ship?™ I asked, half-believing |
was and half-hoping | wasn't.

Whita's volce came over the intercom
guickly. "We have a monsteér cross-
wind. You're fighting a crosswind,
Denl!" 1 brought the nose up a degree
and pitched the vessal very gently, try-
ing 1o find my way over the turbulence
without losing the runway that was
growing larger by the minute through
the window. After about two minutes,
the tension on the nose eased, and the
Shuttle started to fall like a feather once
again. Later, we learmed that the pro-
grammers had thrown in a 150-mph
crogswind to make things interesting.

Astronaut training is a 60-hour-per-
weaek affair, All the trainees take half-
hour sessions in a Shuttle mock-up sub-
merged in a 25-ft. tank of water. And
all go for at least one ride on a KC-135
(like a Bosing 707) transport jet, affec-

[42

tionately dubbed the "vomit comet.”

“The plane makes a parabolic
flight,”” NASA spokesman Steve Nes-
bitt explained. "It gjoes straight up
about 35,000 foet, then it plunges
straight down for maybe 10,000 feat.
That sends all the passengers flying
amund a padded chamber. It gives
them the feeling of weightlessness.”
The parabolic flight, which lasts no
more than 30 seconds, is also supposed
to help NASA doctors decide what and
how much meadication to give each
astronaut before rocketing into space.

“Unfortunately, it deesn’t work too
well," says Frank Hughes, NASA
Director of Ascent and Resmtry Train-
ing. "Sometimes a (rainee who gets
mildly sick on the parabolic flight gets
deathly ill in space. And sometimes it
goes the other way' Astronaut Jack
Lousma, who became nauseated and
incapacitated on a Shuttle flight earlier
this year, had much milder symptoms
in training.

"l don't think we're going to be able
to figure out how to effectively diag-
nosa and treat motion sickness until we
put an M.D. into space for about a
week,” Hughes adds. The Space Shut-
tle program has 10 medical doctors, but
none will go up until late next year.

Since the vast majority of Shuttle
astronauts are classified not as pilots,
but as mission specialists, another
major device used in the program is the
1-G trainer, a huge, full-scals wooden
model of the Shuttle. Comained in a
half-mile-long hangar, the trainer is
broken into three main sections: nose,
fuselage and robot arm.

The nose section, complete with con-
trols and supply lockers, lets the train-
eas work in space suits, while perform-
ing experiments in crawl spaces just
slightly larger than 8 man.

The fuselage section is also used 1o
practice space suit movement, and it
SErVes a5 a measuring device, as well.
Before going aloft, any piece of cargo
that will sit in the Shuttle bay must be
placed in the trainer fivst, If t's over-
sized, it goes back to the user or con-
tractor for adjustment. Users pay at
least $1,200 per cubic foor of cargo bay
to sand satellites and experiments into
space: NASA isnt about 1o let an inch
go Lo wasta,

"We've never found a drastic cargo
problem, but some containers have had
to get tightenad up a bit after the mea-
surement exercise.” Nesbitt notes.

Sally can ride

The robot-arm trainer teaches astro-
nauts how to conirol a delicate and key
space instrurment. The actual arm is
entirely electric and very lightweight to
accommodate its weightless environ-
ment, [t will be used on a future Shuttle
mission to lift a communicatdons satel-

lite out of the cargo bay and insert it
into orbit. A spinning device that rises
aut of the cargo bay will be used on this
month’s Shuttle mission 1o catapult a
satallite into orbit.

On Earth, the practice Shuttle arm is
much heavierthan the real thing and it
operates on hydraulics rather than elec-
tronics. But the principle is the same.
When astronauts use the practice arm
to move & 400-cu.-ft. helium sack, they
face the same challenges of precision
and timing they'd find in space,

"You can't underestimate the impor-
tance of all these simulated Shuttle
experiments,”” Hughes says. “You
know that experienced astronauts are
watching each rookie’s every move dur-
ing training, After all, once you're out
In space, you only get ong chance 1o
perform the operation correctly. It's life
and death.” Flight commanders are
allowed to velo any prospective crew
member. NASA insiders say that Sally
K. Ride, who will become America’s
first spacewoman when she operates
the robot arm in orbit during nesxt
year's second mission. won the respect
of the valerans by the way she handled
the practice arm.

In addition to the various simulators,
astronauts often recefve training in a jet
fighter craf. [t isn't mandatory, “but
wo find that most of the trainees
become interested in flying, because of
the pregram,” Hughes says.

Whe's astronaut material?

“"As with medical school, no one
flunks out of astronaut training—and
for the same reasons,” Hughes beams.
“We manage to get the cream, despite
the rigorous raining, the professicnal
problems that arise and low salary.

"When we last advertised for candi-
dates, we received 8,500 applications
for 30 positions. The crop was so good,
we opened five other positions.”

Most astronauts are professional sei-
entists, including astronomers, geolo-
gists, blologists and physicists. Because
of the rapidly changing nature of these
fields, Hughes says, the astronauts usu-
ally fall behind in their own area while
training for Shuttle flights. They simply
can't get to the symposia or read the
professional journals that keep pace
with the latest developments.

But the salary is the biggest surprise.
A new astronaut traines with a Ph.D.
degree is classified as G5-13, a salary
level near $20,000. The highest paid
vet's salary is in the low forties.

"This is ona of those felds you go
into for reasons other than money,”
Hughes says. "l don’t really understand
the psychology, but it's clear from the
dadication to training that the astronaut
i5 @ breed that loves to leam. And that's
what all these mission simulation pro-
grams are about— learning.” ™
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Smell something fu

Don't blame your heat

Even high-grade kero: is often full of impurities that cause
odors and smoke. And clog heater wicks. [

But you can breath '

It's a clear, odal
No smoke. No soobL B i
nants and has less thal
1-K kerosene. -
You'll find Gulf Lite in hs
and discount stores.
You'll also tind it has a premiu
But isn't it worth a little moré 1o
clear the air? "
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Brand new! Factory surplus! Now at
a remarkably low liguidation price!

POCKET SILE and LIGHTWEIGHT! Only B 1 3%" x1"
and approximately 12 ounces.,

TWO SPEEDS! Select 2.4 em-seq. or 1.2 em sac. fora
60-minute or 120-minute recording or playback (using
bath sides of microcassette)

STABLE SPEED Counter-inertia ll'.rwhnql s ey main-
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BUILT-IN MIKE| Eloctlet condensor microphone picks
up sound from all direchons
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AUTOMATIC REPEAT! Memory buttons mark start and
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BEST OLD GUNS
{Continued from page 91}

reenacting battles from past wars,
modern replica arms have rejuvenated
a whole figld of target and sport shoot-
ing. A few old-timers were still shoot-
ing originals in competition. But with-
out the inexpensive replicas, there's no
way the black powder sport could hava
achieved its present popularity.

Some stainfess-steel muzzieloader

Thompson Center Cougar Hawken {top)
and reissued Caolt 1860 Army are in stain-
less sreal. There are also blued versions.

Colt’s reissued 1860 Army .44 ($485} is
of stainfess stoel. Connecticut Valley
Arms' made-in-Italy replica is $158.

from

Four percussion revolver
CVA are (laft to right) 1861 Calt Navy (in
box}, 1860 Colt Army. 1851 brass-frame
Navy and 1858 Remington 44.

revolvers and rifles have been built to
modem designs and are intended spe-
cifically for competition. (Others may
become instant collectables. The reis-
sued Colt 1860 Army revolver in blued
steel and more expensive stainless only
will be in production for a short period.
Those who shoot it and care for it well
may expect considerable appreciation.
And anyone who puts it away new for
five years might double the $484.50
cost. A quarter century from now, these
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few stainless models could ba worth
more than their original predecessors
which fought the Civil War on both
sides and helped open the West.
Demands by the buckskinners and
others for accurate replicas like the
Tennessee Mountain Squirrel Rifle in
.32 caliber (Dixie Gun Works) have
caused many of these 10 be mass pro-
duced. Both flintlock and percussion
cap versions of these are available with
extra locks and fittings so that one rifle
can be converted to either ignition sys-
tem. The base price of $295 for the per-
cussion modsl is a bargain for an accu-

e - ! i :1‘é-l"-_ s _.t:.
Ronald Plourde's Company of 4th Bartal-
ion Royal Arillery fire J-pounder with
South Bend tube, Ashe carriage.

rately styled, straight-shooting long
rifle.

Both factory-made and handcrafied
Kentucky long riflas are popular. The
one shown here is a handmade exam-
ple by New Jersey hobbyist George
Heinemann. Accurately styled modem
rifles like this one, made with highest
quality locks (LER), barrels (Bob Paris)
and fancy maple stock blanks, can cost
upward of $5,000 when created by top-
ranking modern muzzleloader gun-
smiths like J.5. Brooks ar William Bue-
chelle. While this kind of expense can
exceed the cost of an original, the buyer
gets a safe rifle with a perfect bore
capable of fine hunting or competition
accuracy. He also gets a gun fitted to
him so that it handles as no mass-pro-
duced arm ever will.

Besides historical and working repli-
cas, less wall-known but interesting
arms of the 19th century are being rep-
licated. Finely crafted dueling pistols in
both flimt and percussion (Navy Arms,
Dixie Gun Works and others) can dou-
ble as target shooters for handgun
enthusiasts. Prices range from about
£250 per pistol to $700 for the matched
set of LePage duelers with French-style
case, brass oiler, powder flask, nipple
wrench, tumscrew (the formal term for
a screwdriver as pretty as this one) and
loading rod with rifling protector,

On a more affordable level, Penguin
Industries, makers of Hoppe's No. O

(Ploase turn to page 1467
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Own this classic

“Roll Top” OAK DESK

from our pre-cut partially assembled Kit.
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REPAIR orR MAKE HAVEFUN! || BEsr oo Guws
BATTERY QUARTZ | EARNEXTRA | Crmsimmmmis

CI.OCI(

MOYEMENTS INCOME!

nitro powder and black powder sol-
wents, have introduced three copies of

2 Year Guarantee! Free Hands With Each Movement! the sarly Ethan Allen pistols produced

SUPER CS SERIES LOWEST PRICES Q SERIES MINI QUARTZ || I flew England in the 18405. The pep-
QUARTZ BIM BAM VOLUME DISCOUNTS perbox, so-called bocause its six rotat-
BATTERY MOVEMENT LARGE SELECTION OF T ing hﬂrzjlﬁ looked su;nt;&u:& like .

= With ur Without Pendulum Duls., ‘m. ET‘C. Elm » WaSs one D] a2 ‘,]h' IMuzE:
= Ticking Sound 070 fow disls Lq:bn!r'!?"'!'pllrl- B ng TEPEEIBTE. I was C BEPH]‘
¢ Smalr Cone Dt Gafordutsvpm it 1| than Colt’s revolvers at the time, and

73 for disls up 1o 347 thick may also have gotten its name from its
tendency to fire all six barrels at once
and pepper anything in its path. A sim-
ple side-by-side double pistol and a sin-
gle-shot target model are also in the

Siyle Clocks
& Two Chime Rods

TWO YEAR
GUARANTEE

€5 - NO PENDULUM

I-a :gg --t:hh Ethan Allen line, selling for less than

9 e P.O. Box 629, Dept. PM112 | 1-4 56,60 ca. $100 in home assembly kits or avail-
FaLIT A IG Sogite Lake Geneva, WI 53147 | 59 $6.10 ea. able prefinished.

12 536,95 each i (inciude $2.00 for minimum delivery charget| 10-24 35,10 ea.

Time was when a percussion double
shotgun cost less than $10 and you
could find a good one in almost any
antique shop. Those days are gone, but

3.9 325,00 each .

Write for Quantity Prices
Sweep Sec. .20 extra

e T mEm e

FREE CATALOG

{laclsde Mg far §ot class delivery)

L—_— — S S SN DS TEN SN S E— S S S S—— — — J

[talian-made replicas, like the 12

MAKE THIS SHADE Gauge Magnum Percussion Shotgun

FOR LESS (Navy Arms) now lists for about $325.

Rt 0 P 4 Liben THAN $75.00 Thar's not expensive, however, when

Ll e $1 00 doy o bigg, Catalog
of sfained glass supplies,

WHITTEMORE,
Box 2065EM, HANOVER, MASS. 02339

NEW!

242 :

comparad 1o the prices of many moderm
doubles., What's mare, muzzleloader
shotguns shoot just as hard as modern
breachloaders, and the second barrel of
a double can be fired aimost as quickly.

Cannon replicas, too
Cannon shooters have also gone the

oy, staTe i

CLOCEMARERS
emmeeea 0, BOX Tl renassnnroned

BEAUTIFUL
WOOD FINISHES

Watco Danish Qils provida an elagant,
extremely durable penatrating finish IN
the wood, not ON it! Primes, seals,
hardens. protects and beautifies in one
fast, sasy application.

Matural and Medium,
Dark and Black YWalnut
colors for all woods.
Write wWatco-Dennis
Corp., 1756.22nd 51,
Santa Monica, Calif.
80404, Dept.

PM-112

Fﬁmr — e shi you 3 FsCHOE -
duncriben apportunities, No solesman.
LIFETIME CAREER SCHOOLS :
Dopt. A-17 _
2151 Barryﬂ.ve ol Pl
Los Angeles. CA = —=

= HO PLASTIC PARTS - ALL STEEL
# AUTOMATIC REVERSE

& % HORSEPOWER

& LIGHT TIME DELAY

=

- * UL & FCC APPROYVED

——-“
AUTOMATIC GARAGE DOOR SYSTEM

BAND SAW |
30-DAY

FREE TRIAL! " mosee P4
Mow, 3 pro-sige, band saw priced for the bome shop! H-I’
24'-in, throar easily hondles large wrollwork, compley
cufves, 4 8 B sheets. 9an. veal cdl makes it easy o
resaw valuable hardwoods, Bill bearing construction
Allatee] welded frame elimingies deflectinn.  Indlodes

michar, stamd, mp fence, somll table. full instrectiens . Send
Tor complewe faces wday”

Call Toll-Free 1if00) 5247881 Oper. 641
I Califorawe Call [t 5051 852-7777 Cper. 641

WOODMASTER TOOLS DEPT. 5P4,
2849 TERRACE, KANSAS CITY, MO 64108

GREAT SAUSAGE RECIPES

2 Iwmmm
plus home curing and smoking of meat,
fowel and fish. Over 100 recipss. Free aquipment
ﬂ'ndmmmhbghumii:mm.
For yours, sand {o:
The SAUSAGEMAK
'I?'?—EMH&ITH:IM EHM.HYHED?

e DIGITAL REMOTE CONTROLS
—] * SHIPFED UPS OR PARCEL POST

. PO BOX 1565
MOTORDOOR wonv wares pa 1oase

WHAT'S HE DOING!

Making & Concrete _ v
Flower Potl ...and ‘--
50 CAN YOUI '

Ornamental Concrete iteml. ——
Rush $5.00 #for Book
about Aluminum Molds
wilh pricet and produstion trade zecrel
direct from world’s largest mald manufaciurer,
Over 350 dmsigma 1o select from.

Lend $5.00
Today To >

MACHINERY COMPANY

. 0. BOX A93 - HICKORY, M. €. 28601

replica route. But they can rarely afford
to go it alone. This may be a good thing,
since it takes teamwork and correct
proceduras 1o shoot thess monsters
safely. These reconstituted artillery or-
ganizations have special cannon shoot-
ing matches and engage in parades and
battle re-enactments.

In the past few years, an Internation-
al Muzzleloading Shooting Program has
developed for firing everything from
16th-century Japanese matchlocks—a
short length of clothesline ignites the
charge—to modemn replica percussion
revolvers. Information about courses of
fire and gualifying dates for future
matches is available from Hobert Rei-
ber, USIMLC Tryou: Chairman, 1505
Spruce Ridge Way, Stone Mountain,
Ga. 30083,

Those interasted in modem black
powder shooting can join the National
Muzzlelcading Rifla Assn., Box 67,
Friendship, Ind. 47021. Dues are $14
per year and include a subscription to
Muzzle Blasts, their monthly magazine.
In it are articles about the spart, lists of
the many matches held around the
country, and advertising for the crigi-
nals, replicas and accessories that con-
tribute to the appeal of the sport.

If the black powder sport is booming,
and it is, it's because they don't build
"em like they used to. They build "em
batter. P
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The Economical Way
Space

omce:

to Heat the Livin
You Add toYour

Gas Room Héatérs.

With a certified gas room heater you can add a new room,
Or convert a garage or attic into comfortable living space,
without expensive remodeling of your heating system or tax-
ing your present furnace.

And, because these gas heaters function indepen-
dently, they can also help lower your fuel bills by letting
you turn your central-heating thermostat down, while you
stay cozy in the room or rooms of choice.

These cernified room heaters are easy to install,
energy-efficient and, since they're fueled by gas,
they’ll stay economical to use, What's more, they're
odor- free and clean, too.

They come in many sizes and styles, so
you're sure to find one to fit your exact needs.
For more information, call your local gas com-
pany, LP-gas dealer or gas appliance dealer.

AMERICAN GAS AZSDCIATION € 1952

Gas: The future belongs to the efficient.

HINTS
FROM
READERS

Scraping paint by spoonfuls

In combination with a flat scraper, a
stainless-steel tablespoon is an ideal
tool for scraping paint from ogee
wood gutters, The spoon’s bowl can
be positioned o match the concave
shape of the fronl. — Kenneth Brooks

Handy wrench strap

For turning milled or knurled thumb-
serews. rings and pans that won't
yvield to ingers, a "wrench strap’” is
helpful. This is a strip of Nexible rab-
ber belting or material such as leath-
er. [t must be wide enough to fit the
job. and long enough to be grasped
firnly between your thumb and fin-
gers after it has been wrapped
around the part to be wmed. In stub-
born cases, use pliers 10 grasp the
wraparound “wrench' carefully.
Here, a Yi-in-wide sirip of rubber
lnosens a microscope lens, Tip: Belt-
ing layvers can be parted o0 make
thinner strips. Waming: Do not use
pliers directly on milled or knurled
thumbscrews — Walter £ Burton
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Art frauds beware

A
Electronics

Real or fake? The cyclotron ot the
University of California’s Davis cam-
pus can help find the answer quickly,
safely and inexpensively. The cyclo-
tron, situated at the University's
Crocker Nuclear Laboratory, is delv-
ing into questions of origin, authen-
ticity and originality of antiquities
and works of art.

Dr. Thomas Cahill, director of the
Crocker Laboratory and a professor
of physics, and Bruce Kusko, an asso-
cigte in physics, have developed the
innovative use of the cyclotron az an
adaptation of Cahill's ongoing air-
pollution analysis project.

"If the cyclotron beam can identify
chemical elements in polluted air,”
asked the physicists’ colleagues in
humanities, "could it be put to work
identilying chemical elements in
supposedly historically significant
or valuable items?”

Why not? When the cyclotron now
meets an art chject behind the lab’s
thick concrete walls, accelerated
protons (electronically charged par-
ticles from the nuclei of hydrogen
atoms} are deflected into a vacuum
tube, and narrowed into a precise
stream of millimeter dimensions,
The beam passes through the device
(see diagram), out the vacuum tube
and into an absorptive atmosphere of
helium. The procedure is known as
an external proton beam technique.

As the beam passes through the
object being analyzed, protons in the
beam collide with atoms of the vari-
ous elements in the targeted object,
generating characteristic X-rays
from each element present.

The detector module processes the
X-rays to determine energy and
agmounts and then transmits the
information to a computer which
prints oul—in a matter of seconds—
a detailed account of chemical ele-
ments that are gent.

The pencil-like beam can analyze
both large areas and portions small
as an ink dot. [t identifies a wider
spectrum of elements, from both
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PLASTIC

PROTON BELAM READS PRINTED PAGE

A LLIMIENLIM
WIKDOW

COLLIMATOR

BEAM
INTERCEPTOR

ADJUSTABLE
COLLIMATOR

READABLE
BEAM STOP

DETECTOR

= |

COLLIMATOR
HELILM

IMLET

OFTICAL
ALIGNMENT
AND LIGHT

Special lectern permits single pages ol
rare or anfique books 10 be placed in
cyclotron's beam for X-ray onalyuis.

ends of the chemical scale, than any
other method. Even the most price-
less and fragile antiquity is safe on
the lectern in the cyclotron. Many
nonvaluable items were tested be-
fore the physicists turned the beam
on their first real antique—a page of
Gutenberg's Bible, the world's first
known work printed from movable
type.

The cyclotron does not call out
names, dotes and an- official pro-
nouncement of authenticity or forg-
ery. Instead, the quantifications are

Chemical elementa In inks. plgments.
coramics and other materials emit char-
acteristic X-rays under proton bombard-
mant. Detector quantifles each element.

passed on to interested experts who
compare the findings with what is
already known about the technolo-
gies of any given time period.

An ancient Greek bible, many me-
dieval parchment pages and 30 Gu-
tenberg leaves have been analyzed.
The reason why the Gutenberg ink
has not faded: An extremely high
lead and copper content.

A l6th-century Samurai sword, a
large Renoir painting and even a
meteorite have been scrutinized. But,
according to the physicists, it's the
bibliophiles who are the most excit-
ed with the cyclotron's nondestruc-
tive performance—mostly because
of the extreme subtleties of which the
proton beam is capable.

Thus far, the bulk of the cyclotron's
work has been the building of a data-
base by analyzing authentic works of
art, as well as known forgeries,
loaned by mussums and collectors.
But there have been some surprises.
Some objects thought to ba authantic
have turned out to be frauds, and
vice versa, to the dismay, or delight,
of their respective owners.

149




Running on two or four
Alfa-Romeo has recently completed
a year-long tesi ol o variable dis-
placement, 2-liter engine on a fleet of
10 taxis. The engine, an electronical-
ly controlled four-banger, fires on
only two cylinders during idle. part-
throttle and coasting., but uses all
four cylinders when you accelerate.

We tested this engine recently at
Alfa’s Balocco proving grounds and
found the transition period between
two- and four-cylinder operation
barely noticeable.

The electronic brain is fed intorma-
tion from five sensors on the engine
and automatically determines in
which mode the engine should oper-
ate. The computer is also pro-
grammed o alternate which two pis-
tons operate. This prevents the two
inoperative pistons from cooling too
much, thereby losing thermal effi-
ciency. Every 2,000 revolutions the
computer will shut oif spark and fuel
to the two outzide cylinders or the
two middle ones.

The fuel economy gains on the 10-
car test fleet averaged 12.1 percent
better than the full-time four-cylinder

AUDI'S VARIABLE ENGINE

FUEL

INJECTOR

SPARK-

PLUG

",

The five sensors located in the variable displacement engine that feed vital inlorma-
tion to the ceniral computer are: 51 —throtile valve angle; S2—air temperature; 53—
watler temparature; Si—oil temperature; S3—engine spesd.

control group running simultaneous-
| ly with the variable-engine group.

[

A true solar motor?
Australion inventor Victor Fischer
refers to his patented new steam
cycle machine as an "external com-
bustion” engine. That's putting it
modestly, since, if an American firm
succeeds in mating the engine with
solar-heated input, the combustion
part will actually be taking place on
the sun.

Fischer's engine is said to work
very simply, with very little peripher-
al equipment needed. The engine is
based on a well-known principle.
Water heated to 400° F. is kept under
pressure—maintaining the liquid
gtate—until injected into the power
section of either a reciprocating en-
gine (as shown here] or a turbine
engine. Injected into cylinders or a
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turbine plenum, the water ilashes
immediately into steam. exerting
pressure. The result, according to
Fischer proponents and the Hong
Kong-based holding company that
owns world rights to the system, is
an engine that would be more effi-
cient at generating electrical power,
for instance, than either diesel or
steam units of conventional design.

According to Robert Starkovich,
the president of the Phoenix-based
Fischer Solar Engine America Inc.,
the 400° water requirement can be
tulfilled by several solar collector
designs now available. (For eolder
climates, a hot oil cycle with heat
exchange, as shown at right, is inter-
posed in the system.)

The primary aim of the Fischer
engine developers is a stake in the
electric power generating equipment
market, with requitements that could
top $500 billion next decade.

BOLAR
HOT WATER COLLECTORS
RESERVINA

ACOLD

J-:f CLIMATE]

L%

GENERATOR

Fischer engine modes lor warm and cold-
er climates (hot oll cyels added) are sim-

ple. Circulating pumps for pressurized
water and condensate cut output.
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Alternatives

Working a night shift
Some experts say a specific type of
electric heating could provide as
much as 10 percent of the country's
space heating requirements within
the next 10 years. It's called slectric
thermal storage beat and it's much
more widely used in Europe than in
the United States at the moment. The
unil we show iz made in West
Germany by Stiebel Eltron KG.
These storage healers are de-
signed to take advantage of lower

"off-peak” rates offered by a growing

Stisbel Eltron storage heater installed In
a bome, Units are expensive, bul savings
from cff-peak power rates add up.

MAGMESITE
BRICKS

AR HSCHARGE
YEMNT

AND MIXER)

DAMFER (AIR INTARKE

HEATING

ELEMENTS INSULATION

LOW-WELDCITY

CENTRIFUGAL FaN

Interior structure and air circulation patterns of slectric thermal storage heater,

number of utility companies. Electric
heating elements are situated be-
tween layers of magnesite (ceramic)
brick, with the entire system heavily
insulated.

A heating period of 8 lo 10 hours
{usually during the nighttime, when
off-peak rates are inefiect) is regulat-
ed by an outdoor temperature sensor
to store only the amount of heat
required for the ensuing 24-hour peri-
od. After the unit is "charged,” heat

is produced on demand, vig an in-
reom thermostat, The heat is dis-
persed by a small fan in the unit’s
base which circulates room air
around the heated bricks.

Economic advantages vary, de-
pending on the heating load and
local utility rate structure. The aver-
age J-kilowatt unit sells for about
£700. Stiebel Eltron's U.S. office ia
%g:ﬂt&d at B4 State 5t., Boston, Mass.

109,

All-solar development

Developers near Hemet, Calif., are
working on what they call the first
total solar manufactured housing
community in the U.5. Called Bautis-
ta Sclar Estates, the development

will consist of groups of individual
homes receiving all space and hot
water heating via centralized solar-
assisted energy centers.

The snergy cemers will supply
groups of 10 homes sach via a paten-
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Model home In southern California tract gets heat, hot water from central solar plent.

=l 4¥ &y iy =

ted recirculating hot-water system
known as the Piper-Hydro hot water
locp. In the event of a loop failure,
adjoining loops can be automatically
cut in. In addition, each center will
house an cuxiliory gas boiler that
can supply the heating requirement
independently in periods of low solar
input. Southern California Solar, a
5an Diego-based firm, is installing
the loop systems.

Homes in the tract will sell for
$70,000 to $95.000 and are HUD-
approved. The developer states that
homeowners will be eligible for fed-
eral ax credits of as much as $4,000.
Cwners will pay a monthly solar-
energy center maintenance fee,

Edisar: Robin Melsan
Camirthpinis Tnn-lr Asmorra Feonna Hom
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Patients and pressure
Treating hospital cases with hyper-
baric (greoter thon normal atmo-
spheric pressure) oxygen is more
common in other countries than here.
But that may not always be the case.
A recent article in the New England
Journal Of Medicine addressed the
subject of hyperbaric treatment of
multiple sclerosis, suggesting for the
first time that a cure may be possi-
ble. And a research group irom the
State University of New York iz now
engaged in similar research. This
work is underway at the North Amer-
ican Hyperbaric Center on City [s-
land, N.Y., a facility run by the Pro-

Now York Prolessional Diving School's hyperbaric chamber will test MLS. treatment.

fessional Diving School of New York.

Proving itself as an effective treat-
ment for M.5., always considered
incurable, would be a huge boost for

hyperbaric medicine. The treatment
is already acknowledged as benefi-
cial in burmn cazes, earbon monoxide
inhalation and gaos gangrene.

Diagnosis by computer
Several hundred patients have
been painlessly examined by a diag-
nostic computer installed at the
Georgetown University Medical
Center in Washington, D.C. Many
neurclogical disorders have been
identified by the machine, including
multiple sclerosis and several forms
of bli

The &mgnnm: is made by analysis
of a patients’ eye movements in
response to such stimuli as flashes of

light and flashing checkerboard pat-
terns. Data stored in the computer
memory are comparad and matched
for a specific disorder. The patient,
who has a number of electrodes fas-
tened about the eyes and on the
scalp, sits in a motorized chalr in a
cylindrical test chamber 6 feet in
diameter and 6 leet high. The
patient’s responses to light changes
and chair movements are electroni-
cally monitored and recorded.

The equipment, called CENOG

Eye movements are key to computer diagnosis of neurcloglcal, ophthalmic lllnesses.
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(Computerized Electro Neuro-Oph-
thalmograph) was developed by Dr.
Robert S. Ledley, professor of physi-
ology and biophysics at the Universi-
ty. He and Thomas Golab, chief engi-
neer in the division Dr. Ledley heads,
were recently granted Patemt
4,320,768 for the CENOG, The com-
puter has been in clinical use at
Georgetown for more than two years.
Test analysis is done by computer,
within parameters set by an attend-
ing physician. The computer com-
piles an index lor all the patients
examined, and this information can
be used by a reviewing physician.
A compilation of 33 different diag-
noses coded by the computer in-
cludes multiple sclerosis, Parkin-
son's disease, blindness, wvarious
forms of palsy and mony eye dis-
eases. Dr, Ledley cited for PM an
example, the diagnosis of myasthe-
nia gravis (a neurclogical disease). A
light spot is projected in front of the
patient alternately from left and
right, in intervals about a secend
apart. The patient moves his eyes to
follow the spot, but is unable to do so
accurately, and has to watch another
sweep. He is then given a drug,
called Tensilon, which changes eye
muscle tone, and the patient can
then track the moving spot. This syn-
drome identifies the disease.
Professor Ledley claims the instru-
ment has demonstrated its value in
diagnosing many neurclogic
and ophthalmic disorders.
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NRI can show you how

fo make money
repairing small engines!

There's plenty of opportunity for
the man who can service

mowers, garden fractors, chain saws,

outhoards, mopeds, motorcycles,

snowmobiles, efe.

There are 50 million soall engines out
there, and many are waiting for qualified
servicemen to fx them. NRI can give you the
training you nead b eash inon this opportun-
ity, and you learn at home in vour spare time,
al your convenience

Includes 5 HP Engine

You learn by doing with NR] “hands-
on” training, As part of the NRI Master Course,
you et 2 brand-new 5 HP Tecumseh commer
clal engine to work on. You leam 1o diagnose
thbam. tuneup and adjust, even tear down
or valve and ning jobs. And your training
includes professional tools like an inductive
tachometer, volt-ohm meter, torque wrench,
vitlve spring and ring compressors, complete
wrench set, and more. .. all 1o equip vou for
learning and eaming,

Choice of Two Courses

NERI's Basic Course puts special em-
phasis on lawn 2nd garden equipment, teaches
vou the theory and practice of tgnition, lubri-
cations, cooling, and starting svitemns. Its 30

"hite siEr” |EssOns con
centrate on one subjes
at 4 thme to let you
IS SO VENET dWn (e, grivee yiwie
greater ¢larity and {aster bearning

Thie sanw leaching lechnlques give sou
athvanced training on the 45-lesson master
course. . training in the repair and servicing
of a wide range of other motors including
penerators, industrial eqaipment, even motor
cvcles, You leamn to service electrical svstems,
transmissions, clutches. power take-offs, and
e

Exclusive Factory Training
Although not required for gradoation,
vour Master Course inchudes five intensive days
of aptional training at the Tecumseh Factory
Service School. Here, vou' Il work with master
technicians and insructors, petting firg-hand

experience in subjects like solid-state testing,
transmissions and transaxles, engine tear-
down, two and four cycle carburetors, magneto
theory, troubleshooting, and more. Al de-
slgned to prepmare you for success.

Send for Free Catal

Find out for yourself how much NRI
training can do for you. Send for the free
catalog with all the facts, descriptions of each
lesson, and factory training curriculum. No
salesman will call. Get started on your future
today! If postcard has been removed, write 1o
address below

Other income opportunities from NRI.

Air Conditioning/
Refrigeration/Heating
with Solar Technology

Covers both residential and com-
mercial fields, including lessors on solar
heating, heat pumps, & Complebe with
professional tools, including top-grade
vacuum pump, system archyzer, tubing
and joint tools. feak detector, and more

Electrical Appliance

Servicing

Good appliance people are hard o
find NRJ trains you for your own full- or
part-time bustness fixing evenything from
toasters b microwaves and refrigerabors.
Includes professional wols and fnstru-
ks

Auto Repair and Servicing

A queal ifsed mechanic can work just aboul
any place he wants. NRI trains you at home
from headlight 1o rear bumper with pro ool
ineluded. Approved by Richard Petty, NR] au-
tomative consultant.

Construction

Suve ap o 50% building vour own home,
el better jab, even start your own contracting
bustmess. Covers everything from foundations o
rafters with practical projects emphasizing
energy-efficient construction

NRI Schools
H MeGraw-Hill Continuing
1 Education Cener
4 3939 Wisconsin Avenue,
C"‘ * Washingion, D.C. 26
CHll

We'll give you tomorrow,
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ing at, or practically at, the same slip
angles.

Nearly all production cars in the
world are designed to understeer mild-
ly because it's safer for most drivers.
Unless you're going extremely fast,
understeering in a turn simply causes
you to scrub off speed. And it requires
the least driving skill and effort to keep
the car in the general direction you
want to go.

Cwverstesring cars are a real handful
and will constantly try to swap ends. To
keep that kind of car on the road at rea-
sonahle speeds requires a lot more con-
centration and skill than most people
have. Race drivers, as a rule, prefer a
cartain amount of oversteer built into a
car. But that's a whole other discus-

S101.

Learning to use the car

Even though the above is a very brief
discussion of vehicle dynamics, you can
put it to some good use, Let's take an
example of a car traveling in a straight
line that suddenly encounters an obsta-
cle. The driver has to do two things:
slow the car to a stop or slow it suffi-
ciently to drive around the obstacle.

The worst response is to lock up the
wheaels, freeze at the wheel and wait for
the sound of the impact.

When you brake in a straight line,
several positive things happen. First,
there's a certain amount of weight
transfer going on. This means that the
weight of the car, rather than being
equally distributed on four tires, iz sud-
denly shifted and is resting on the two
front tires. The front springs compress,

the rear springs expand and the rear |

tires have far less traction than' the
fronts. But, most important, the contact
patch of the front tires is increased. The
amount of rubber in contact with the
road is now greater, due to tire com-
praession. Now you've got more traction
there and more steering control. You
can take advantage of the increased
traction to tum the car away from the
obstacle. In & sense, you've overcome
the inherent understeer characteristic
and found yourself a lot more steering
responsa.

In the rain, this situation would
require a different technique. Due to
the reduced friction with the road sur-
face, the front tires will generally lock
up under moderate to heavy pedal
prassure and you'll lose steering ability.
A tire that stops rotating simply glides
on the film of water and you essentially
lose control of the steered wheels. You
have to modulate pedal pressure to the
point of impending lockup, keep the
front wheels tuming and steer away
from the obstacle.

Let's take another example where

156

you need to slow down in the middle of
a tight but fairly fas: right-hand curve,
like a two-lane country road. You're
maotaring along in the curve. The car is
balanced with the weight evenly dis-
tributed an all four tires, but with most
of the loading on the two outside (left)
tires. Suddenly, you need 1o swop or
avoid an obstacle.

Because you're in the midst of cor-
nering, if you jump on the brakes hard,
the car's weight will not transfer evenly
to the two front tres. Instead, it will

transfer to the outside (left) front tire.
The two inside {right) tires will become
unioaded almost completely, and the
left rear tire will become partially
unloaded,

Your outside front tire will adhere
quite wall. But the two rear tires will
lose adhesion. If you take no corrective
measures and continue o brake hard,
the rear end will come around and
you'll end up in a spin. You can avoid a
spin by cranking in some opposite
steering lock, or, as they say in driver's
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ad, steer in the direction of the skid.
Unfortunately, they never tell you how
much to steer, how much opposite lock
to apply or what to do afierward.

You want to crank in just enough
opposite stearing to catch the skid and
get the frant and rear wheels to travel
in the same general direction. If you
crank in too much, the car will start
skidding in the opposite direction and
you'l begin & seres of pendulum
motions which will send you totally out
of contral and off the road.

Don't panic and start sawing madly
at the wheal. Easy, gentle motions will
get the car halanced and gathered up
encugh for you to continue through the
curve without drama. Provided you
don't have traffic in the other lane,
don’t be afraid 1o use as much of the
road as you need.

The same steering technigque applies
if you encounter ice on a curve and find
yourself oversteering. Except here, of
course, you're not Sraking o avold
something. You re just trying Lo cormect

And genuine Mr. Goodwrench
good service.

Mr. Goodwranch i

He knows ho

And he

1o keap my GM car GM all the way through

I'd expect 10 pay more, bul | lind Thal Mr. Goodwrench is committed

lo reasonable prices —he has pledgead 1o be compebitive with

I ean g round here |

2 wrnillen

I've spent it | ke that

independent dwrench deale

Cidsmo
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M fealing with genuine GM p

other places

Besides that, he gives me
o | know whal | m spending balore

al participaling
olats. Pontiacs,
trucks
BUCHKLE UP

a possible spin. Dial in enough apposite
steering to catch the skid, but keep a
steady throttle. Lifting off on the throt-
tle or jabbing the brakes hard will upset
the car even more and reduce your
chances of gathering it up.

Unfortunately, knowing how much
opposite steering lock to apply is a
learned response and you can only
learn it by practice. Tha Roos School
has developed a vehicle called Slidecar,
The prototype was a modified Audi
The current Slidecar is a Saab. The rear
wheels are allowed to toe out when a
side force is applied, as in comering. To
the driver, it feels remarkably like driv-
ing on ice. After a few laps on Pocono
Raceway's infleld road course—the one
used by Roos—finding how much
opposite steering lock is needed be-
comes almast second nature.

Obviously, not everyone who wants
ta learn this or other emergency driving
techniques, has access 10 a closed race
course or a Slidecar. But you can prac-
tice and explore the limits of braking
and adhesion in your own car. The best
thing to do iz find a paved open area,
like a parking lot or perhaps an unused
airfield. Set up some cones or markers
to simulate various comers and obsta-
cles. Then practica. [deally, you should
do it in the rain. A we: surface will sim-
ulate at very low speeds how it fecls to
slide and lose adhesion at high speeds
under dry conditions.

If you feal like you need guidance,
you might contact a local car club which
organizes these types of svents. The
ultimate source of knowledge, howev-
gr, iz a professional organization like
the Bertil Roos Schoal (Box 221, Blakes-
lee, Pa. 18610).

Race face

Just before an auto race, drivers put
on what they call their race face. It's as
if they put on a new set of psychological
clothes, screwing up their aggressive-
ness and getting their minds and
senses up to speed. Mercenaries and
soldiers call it a green, yellow or red
light condition, It's nothing more com-
plicated than getting your mind and
body calibrated for the task at hand.

A green light mental attitude is
reserved for putting your mind on hold
and watching Family Feud on televi-
sion. Red light is for a mission behind
unfriendly lines, racing, or driving on
public roads. That's not to say that you
should be clutching the wheel in des-
perate anticipation. Stay loose and
ralaxed, but ever mindful that you
might ba called upon to make some fast
decisions. And you'd better be awake
enough to know what your options are.
You just can't afford to be asleap at the
whee]. |
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Hitc‘hud to my garden tractor, this
trailer cart satisfies my need for a
large-payload, lightweight cant that's
relatively rustproof and rot-resistant
The aluminum-edged, plywood can
holds an impressive 14 cu. fi. of mate-
rial. Designed with floating-axle sus-
pension to carry heavy loads evenly
over rough terrain, it uses standard
building materials and hardware—plus
some valve springs from an old engine
and two cast-off wheelbarrow wheels
with axle housings. After you gather
the necéssary materials, you can dupli-
cate it in a weekend or two.

First, on a 4% 8 sheet of %-in. CDX
plywood lay out the bottom, sides and
ends of the cant according to the
materials list on page 160, Aftar the
parts have been cut, treat them with a
wood preservative and then glue and
tack tham together, omitting the tail-
gate end.

I 58

This 14-cu.-ft. plywood

trailer has floating-axle

suspension to distribute
the weight

Next, cut the drawbar (D in materials
list) and the T-stabilizer (E). Cross-lap
join them as shown in the drawing. Fit
the assembly flush to the sides and
open rear of the camt's botlom; secure
them in place with stovebolts (T) coun-
tersunk flush with the cart bed.

Now cut the spacer (G) for the undear-
carriage mounts. Cut a 1%-in.-deep x
2'%-in.~wide dado in the spacer for the
drawbar; the spacor should be flush
with the bottom of the cart when
installed.

Cut four hanger mounts (F), test-fit
them with the spacer onto the cart bot-
tom, and nail them to the spacer with

Build This Heavy-Duty
Garden Cart

10d common mnails. Then nail the
assembly to the drawbar with Bd com-
mon nails. Secure the mounts to the
cart with 2%-in. wood screws (T2) from
inside the can.

Next, cut the sheet aluminum for the
cart bed (C1). Using the patiern as a
guide, notch the comers and fold as
indicated by the dotted lines. Fit the
covering into the bed and fasten it tem-
porarily with tacks through the folded
tabs.

To make the guide channels for the
tailgate and the edging for the cart pan-
els, you'll need about 76 in. of 2% 2-in.
aluminum angle and 29 fr. of 35 ¥ 35-in.
aluminum angle. Hacksaw two 17%-in.
lengths of the latter for the inner tail-
gate channeal guides (W); cut two 18-in.
lengths of 2% 2-in. angle for the outer
channel guides (X). Set the tailgate and
the guides in place, clamp the guides 10

{Please turm oo page 1608
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SHARP ALL

lets you

Sharpen Saws...

Shop and Garden Tools
for Home and Industry

NOW! yse your SPARETIME to
BEAT inflation and the high cost of living!
With Sharp-All it's easy to start your own busi-
ness. Mo selling is involved, no inventory. Pegple
bring in their work. .. you take in year round
CASH Profits and keep 90¢ out of every dollar you
garn. Work sparetime or fulltime right at home in
your garage, basement or tool shed. Work the
hours you want — FREE Book tells how to start
your own business even while working al your
reqular job

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

EARN UP T0 *12 AN HOUR

5 BEYOUR OWNBOSS
7~ IN A MONEY-MAKING )
BUSINESS OF YOUROWN!

SEND FOR FREE FACTS TODAY!

You rsk nofhl ] This offer 10 see how sasl can lum
wmﬂl:'l:{: llgmmm,nul mmﬂ mmw
Shop. Send coupon or mall pestoand for full de-
on our sxcluslve

30-Day FREE Trial Offer!

FREE Booklet gives full delails -

Our Free Book tella
how to start a profit-
able. lifetime home
sharpening busineas,
how wa helpyou grow,
haw wa'll finance you.

geeun™

. p—
Sendlor | "i“!lll“;
your copy (L AT
loday. No [k ‘:F
obligation. [yl

FOLEY BELSAW CO.

60056  FIELD BUILDING, NANSAS CITY, MO. 80111

TURN EXTRATIME INTO
ENTRA INCOME

: ;a-?!
-

j i —

it's EASY To Gel Started —No Franchise Fees!

. <t thousands of dollars 1o get started In

mﬁiéﬂ E ]-:::ers:?f.“:_v:w Cost SHARP-ALL and m:mlsﬁ #Lﬂgw f;
Experi i noere men garn exira income, _

ety mpmﬂrf Innad. Fully ilustrated Operators Manuali gives

1o et ahead 15 all '.t_t:ﬂt ructions, shows exactly how 1o sharpen each

chear, step-by-step ness. what 1o charge, how 10 gt free advertising

o ;Tﬁtﬂgia:nhsugl the 1rade”, And, SHARP-ALL does the kind of

preci i back lime after time.
precision job Thal brings CUSIOMErs il
Send for FREE Book “Lifetime Security.” Do It Today!

ACT NOWI
Coupon
Brings

Full Details!

There is NO OBLIGATION and
N0 SALESMAN Will Call !

fNo Obligation . . . No Salesman

60085  FIELD BLDG.

KANSAS CITY, MO. 64111
Please send my FREE copy of your book

ﬁ} “Lifetime Security” and full details on

%’ your 30-Day Free Trial Offer!

Bodress

""%&"'(T'

ﬁ-h Elate Fai]
2 N & B 0 0 & 0 B 0 0N 0 R 0 0 B R N 0 N F N |



GARDEN CART MATERIALS LIST—GARDEN CART : E :ﬁ: ;"“ L‘:‘z‘“"‘r ﬂ:":{m
g L
{Continuad from page [58) Koy  No, Ske and dsscripoon (uss) tubeless wheolbarrow wheels
A 2 Bhox 173 < 307 CDX phywood M 4 Th * 5 lagscrews {outhoard hang-
the sides of the cant and remove the {frant, back gate) era)
.lh Dl Miﬂsnﬂdﬁoll;l;hﬂd id:' B z ::i:mlg:p! icnl [plyweood N 4 :!:5? Immv:::m'd hang-
guides together throug cart sides C 1 * 30 = 48" CDX plywood (bot- O 4 i, washers ssmmbiy]
toim} als] 20 W -id washers (hangers)
using 1-in, stovebolts, washers. lock I 025 = 314 ¥ 40%" shee alumi- P 2 2" cocver pins Laxds assambiy)
washers and nuts {T3). num {liner) Q 1 Ya'-dia. * 2" carrisge boht
: ; o 1 1% % 2% = B1%" fir (dmwhar) ] 1 Tractor hitch
Finish edging the top of the tailgate 1 1'% x 2% x 314" fir (drawbar T-  § 2 Va'dia * 3" capscrew, washer,
with angle (W1), centered and secured siahilize] lock washer, ft
with Y“%-in, aluminum wood screws F 4 T = 3% ¥ 13% fir (hanges T 1s] 14" ¥ 3" sowebolts, washers, lock
Aush rha ide mAAnLs} wiashers, nuts
countersunk to outside. G 1 Yax 2w © 307 fir taxke spacerh T2 12 2'4" No. 14 fathead screws
Secure the locking hasps to the ends M 2 “w-dis. « 16 threaded rods {ades) T3 Bs  la'-ia ® 17 rh stovebolts, wash-
" - 1 d Aode housings (from cast-off rogd, bock wiashers, mits
of the rail with wood screws., Then wmu_,;mT o T, R
secure the two aluminum handles. ] 2 2 biketire seczions {shock cush- v 4 Stff compression springs
Miter cut the inside edging (W2 and oms) e € oy SO i
B— T2
] G
SECTION F
VIEW Y o P A
3 V8 = 30
§ A B | B
_1 FaE e a0¢ | VX 48| 18w 48" 30 x 45"
WASTE
CUTTING DIAGRAM
w1

DETAIL

Lagscrew height is measured as it
is tightenod to ensure egual ten-
sion. A section of bike tire {arrow)
sorves as a shock absorber.

III,-' -

dd BRADS
AND GLUE

Axf SHEET OF
58" CDX PLYWOOD

=]

ASSEMBELY
DETAIL

R o e e - 8 e . e Wi T
==

b—iiam ——

PATTERN- g
CART BED COVER >
=
sl -E -
-
y B
HALVED
CROSSLAF
& JOINT
ALUMINUM
lm TACKED
IN PLACE
1 with 24
oA Box NaLs
X ]
o e
BOTTOM VIEW- %
UNDERCARRIAGE oA

160
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W Z % Yeox Wox VT angle din-
shile gate guidal

W 1 e ® Box Ay X 2747 aluminum
angle (gave adging)

wa 2 b = A4 W B4 W Q67 aluminum an
gla

wi 1 Waox B o My x 307 aluminum an-
ole

W 2 bhow By w3y ¢ 1AW aluminum
anghe

W5 2 iox Wy X od 47% aluminum
angle

W 1 by By w0 Ay o 314" alumdtum
angla

X 4 b 2 = 2 % 18" aluminum an
ol

Y z ba x % x 2 = 2% aluminuam angle

z Z handles

Mise.: ' aluminum wood screes, wood praserva-

tive, A'-dia. = 17 rh machine scrovws and nuts, 44
brads. 8d and 10d common pails, weterproof ghes,
primer, heavy-duty exenor pabm. lithium grease

The tailgate slides smoothly up and down
betweoon channels. Angle hasps at the top
of the gate securely lock it in place.

Axlas flnat botween two sets of springs.
This tends to adjust the load and steady
cart motion over rough terrain,

W3] and bolt it through the fleor and
sides with Vi-in.-dia. * 1-in. roundhead
machine screws and nuts. Miter cut
and install top edging (W5 and WE)
with Y-in. aluminum flathead screws.
Finish the edging by cutting the front
vertical pieces (X and W4). Fit and bolt
parts in place with Y4-in-dia. * 1-in.
roundhead machine screws and nuts.
Flop the cart so you can work on its
undercarriage. Begin work on the
inboard hanger (see detail) by hack-
sawing the axle tabs (stops) off two of
the four axle housings.
Then, begin assembly by running
(Plsase tumn to page 162}
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THREE GREAT

BUYS. L ]

$26.95

CLOCK

A quartz crystal ciock. A cheonographTimes far recording
elapead time rom 1 sec. io 24 hes. An automatic Meadiighl
shat-ofl waming system, “Spia-Tame" can be read from dis-
a3y without stogipeng Bmer. Erighl gheen, bald LED display,
£a5y toread im deect sundghi, pleasant inthe dark. Automatic
headlight shut-of warning system |l headlights are lefl on
while ignition i5 lurmed off. Linhversal mounting beackst ad-
Juts 1o ety prsation. Mcunbs on dash, wnder dash ol 0n lod
! dash Easy io install wilhoo! special tools, For vehicles
wilh 17 volf negative: ground

MﬁENErﬂ LOCKING GAS CAP
Hedps peevent thet, lock
) cannol be picked, key
cannit be duplicaled. Key
iy Inciuded with ock. W'l
Ireere in winter, can'l be
fammed by dust and waler,
Simply insert Magnelic Key
Inbo recess |0 c2p and miale
1o open Automatically re-
locks when cap & raplaced.

510-95 APPLICATION:

BLICK 1SBE-75 Al fesc Skylar)
CADILLAC 158575 All Models
CHEVHULE| T9E5 Al (BeC, Uheveme.
Muiza, Vega)
198278 Cheweite
198279 All Bght Toucks
GMEC 198179 Al Rghy Tracks
OLOSMORILE 1980-75 A {exe. Starf
PONTIAC 108775 AN (exe Astre, i)

(]

o

ELECTRONIC DIGITAL SPEEDOMETER

Helps make driving sxier and more efficient. Elechianacslly
measures and displays socurate vehicke spead. This new k-
froic Speed-{-Meter provides Sighal readou from 00 5o 59
imilkes per hour, Two digit numerals are displayed % inch high
i beilBand red light. Accuracy and celiability sie insured
Thwough solid state, integrated circull design. Alfractive case,
styled 10 complement any 3 Intefiod, can be mounted on-
dash, wnder-dash of og-of-dash, For Ameican and Impor
wehicles with 12 voll negalive ground. Excapl those vehiches
with iront-wheel drive Complels with easy-lo-Tollow illus-
Trabncl and operating insbuclions,

[_TOTAL
Checks and money peder dccepied. No Foeeign currency. Mo
C.O0°S Shipping chages shown an far shipging within
comfinertal LS. anly

S i 1 Tl AT ———
| Hame —e
| Aodess
| oy Stn
fip Phore ||
| wcvise Bgwes
| any DESCRIPTION AMT
| || Digita Rally Cloch
Locking Gas Cap

| Digia! Speedometer |

Plas 5200 posiage and
| Fandiing lor each ilem
| Calil, add B%% Sales Tax
|
|
|
|

Allen fatomote £ ecionics
PO, Box 16 Compton. Calit 90024
* Distrituted by HOLLYWOOD ACCESSORES

Try this Carey pipe |
“FREE” for 30 days

and we'll even
give you the
tobacco FREE!

Smokes like no pipe you've ever
known! Be delighted or smash it with a

hammer and the tria’ will cost you nothing. m nﬁ‘mnm:mﬂ COOLS, DRIES AND MELLOWS

RS it s ki i g e

muumsmmwmm
amooihas], cookes], tsﬂuﬁmgsa‘nnha
Mot a Eiver. wlummmﬁwmm

o e Sl SRIEAACTION Wou vl e

krcnati

Wﬂmhimmmn‘mmbm
down on ‘8 rrvited 10 kake Bdvaniage of
s unsual olfar, & Hroays. imﬂuﬂ'hﬂpﬁmw

gt oottt s b i o ng
CAf Qv A a I Yo
nthing Even tha bl pourd hurmicor ol iobacts
wours o haap tree

Snndd lor & Iree oolor Dechung and saloct 1o stybe ahd

shape wan Ior frese 30 chay irial. Mail
Sodpon tciey o cal 90 e

FOA FAST INFORMATION

Call Free! 1-800-323-1717.

(In inois: B0O-942-8861,
Ask for Opumtor 67.)

Eaamadmrw Drrive, Northb E);ok IL 60062

Innhr-ﬂrl
e s, e
i mengha rom Dowed

w’1ﬂm

[EACAREY, oepr. ass1x

B:I’EAr.ademyDnm Northbrook, IL 60062

¥es! Send rrl-sr;urh!mhrm“ 50 | Gaeh Salecta
P 10 sk dor 30 days on & dree bial basis |

r

hel



Convert Your Drill Press Into a
Milling/ Drilling Machine

By attaching our Mill Tabla to your drill press
you can perform facing, slotting, milling and
drilling operations on almost any machinable
material. The Mill Table allows precise positive
movemenl of any workpiece in two directions
relative to the drill press spindle, just like a full
size milling machine. Adding our Swivel
Vige - as shown sbove - lots you hold small
or round parts and adds angle machining to
the operations yol can perform.
MILL TABLE - 17" x 5.5 work surface, alumi-
num constroclion, satin anod-
ized finish, 117 long, travel, T
cross travel wi 104, 380.95 +
4.00 S&H
|SWIVEL VISE - 3" wide jaws, aluminum con-
struction, & tin ancdized fin-
igh, wt. T#, $3985 + .50
S&H
END MILLS - Four flute, HS steel, 4, ¥ & 'a°
dia, available, any 3 for
$13.95 PPD.
Your satisfaction ia guaranteed. If you are
not 100% pleased with your purchase, you
may return it for a full refund.

Michgan residenis please add 4% sales tax
M.J. LAWRENCE, INC. om 1w

P.0. BOX 118A, Washington, Michigan 48094
413-708-3588 VISA & MASTERCARD ACCEPTED

WATER WELL

DRILL KIT

Drill & water well
or & free-flowing
spring in your
backyard. Have
all the pure,
fresh water you
want FREE!
Easy to
oparate as your
power lawn
MOWer.

Wl 30,000 sOLD?
FOR FREE BROCHURE

CALL TOLL-FREE
1-800-821-7700

[Aszk for Extension 380)
Cal anytime including Sundays
OR WRITE TODAY!

390 Anderson Road

Opelika, Alsbama 36802 .1 083 oeeomoc

CRUTCHFIELD

FAST SERVICE
DISCOUNT PRICES
F0-DAY SATISFACTION GUARANTEE

AR

STERED

HOME

STERELD

YIDEQ

SECURITY

PERSONAL @, COMPLITERS
i

SYSTEMS

ALARME

(Pl
TELEFH{ONE i@ EQUIFMENT

SEND COUPON OR CALL TOLL FREE

180074461640,

Liv e inelsl U8, Poerto Bios and Yirgs ladands

b Wisghnaw call il free Ado-552-39h1

I D Send me your [res Gatalog

bry Third Class mail

I D Rush me your ror catabog,
I'm enclosing 81 for First Class mail

two nuts near the center of one axle
rod. Slide one of the open-ended axle
housings down to the nuts, Add a flat
metal washer, a wheel, another flat
washer and another nut. Adjust this
assembly by setting the nuts so Y in. of
the rod protrudes beyond the nut at the
wheel end of tha rod. Make sure that
the wheel spins freealy.

Begin assembling the inboard hang-
er onto the axle rod by slipping a close-
ended axle housing onto the other end
of the rod and running it up to the axle
tab. Lay the completed assembly on the
cart's exle mounts; then locate and
mark positions of the four lagscrews
that secure the assembly in place.

Hepeat the steps with the other
wheeal assembly. Note that the two
pairs of hole locations should be about
9% in. apart, with the inside of the tire
% tw 1 in. from the cart side (both
sides). With a % bit, bore outboard
holes in the mounts X in. deep, and the
inboard holes 2% in. deep. Before
hanging the wheel assembly, hacksaw
two 2-in. sections from an old bike tire.
Nail these into spacer at outside ends of
wheal mounts as shock absorbers.

Outboard Hangers

You will need two pairs of heavy-
duty springs (valve springs from an old
angine are ideal) for the outhoard hang-
ar assemblies, and two pairs of lighter
springs (available at hardware stores)
for the inboard assemblies. Feed the
necessary washers onto the lagscrew of
the outboard hanger. Slip the screw
through the axle-hanger lip: then add a
heavy-duty spring. Add another wash-
er and temporarily secure the assembly
with a clamp. Repeat the procedure on
the opposite lip of the hanger. Then run
both screws into their holes, leaving
1% to 2% in. of shank showing.

Complete the inboard assembly with
washers, lagscrews and light springs.
Run screws into the mounting holes:
leave 1% in. protruding.

Mount the opposite wheel assembly
in the same manner. Then tost to soo
that the axles float freely and evenly
between the compressed springs when
weight is applied. Adjust if needed.

Secure a hitch for the tractor onto the
drawbar of the cart. Finish the cart by
staining, warnishing or painting it
according vo your preference. We ap-
plied a coar of Fuller-O'Brien alkyd
primer and painted the cart with an
alkyd, semigloss, heavy-duty compan-
ion paint in a rich brown color.

Use lithium grease on the axles and
secure the outer wheel nuts in place
with' cotter pins. Your cart should
remain maintenance-free for a good
many years to come.— Dick Hoberts
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VIDEOTEX
{Continued from page 103}

flash and panache of the displayed
screens was startling to someons who
was used to seeing just text on a com-
puter screen.

But what is the real utility of these
admiredly beautiful graphics that Teli-
don can send into your home?

Many companies, such as Time Inc.
and Knight-Ridder, Times Mirror and
others, have been running extensive
“fleld tests” of both teletext and vid-
eotex information services. All depend
heavily on graphics. But does it matter
if the airline schedule you're reading is
on a blue background with a 15-color
picture of a 747 above the data? [sn't it
really the information that you need,
and not the picture?

Bill Dawes, spokesman for Norpak,
feels that people are "“turning more and
more to graphics for interpretation of
data.” During an interview, he cited
many uses, such as showing a ther
mometer instead of a number in a
weather report. As he explained. “If
you hear that the Dow Jones is at
830.2, it doesn't mean a damn thing,
unless you can see the trends.” So
graphs and charts are handy.

But Compuserve, which runs the
largest existing videotex service fo-
cused on home computers, seems luke-
warm about converting immediately to
a more graphics-oriented format.

Visual society

Compuserve's editorial director Rich
Baker told us that Compuserve “in-
tends to integrate graphics when therae
is truly some value to it. Graphics will
be a vital part of videotex. We are a
visual society and people are used to
pictures.”

Jeff Williams, who is Compuserve's
database administrator, feels that “the
use of Telidon to compete with newspa-
pers and magazines in showing pic-
tures is questionable.”

He then pointed out that Compu-
serve does offer one Telidon area in its
Microquote database. There, & user can
call up charting capability for the latest
stock figures. Charts are generated to
fit each request, rather than being
stored and called up. The charts are not
only pretty pictures; they're a way of
getting right to the heart of the infor-
mation.

The near future

You may be sesing Telidon and other
videotex services offered soon in your
own locality. Many people are predict-
ing phenomenal growth rates for this
new industry. Some sources forecast
that, by 1990, as many as 8 million
homes will be connected to videotex
just in this country alone. ™~
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‘Tenons?

If your rackez Is tenons, doubles
or singles, and you want a perfect
match every time, you can learn from
the professionals. They know a classic
way to join two pieces of wood together is
with a tenon that fits into a mortise.

Fine Woodworking magazing spcaks
this language to more than 200,000
readers, people seriously interested in
making beautiful things out of wood.
Whether you are an aspiring novice or an
accomplished expert, yvou'll find [t an
cspecially Informative magazine, with de-
talled articles about techniques and tools,
materials and design. Its written by mas-
ter craftsmen who share their many years
of woodworking experience. And It
printed on heavy paper to withstand years
of reference. All back issues dre in print
and indexed periodically.

To start vour subscription, at $14.00 per
year, just fill out the coupon. Or call us roll-
[ree, -R00-243-7252 1o charge your order
o your credit card (Connecticut residents
call I-426-8171} If you're not pleased, we'll
be happy to refund.
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MOBILE TOOL CENTER
{Continued from page [ 10}

now you're ready to make the chest

Start by gluing up boards from which
the 24-in.-wide top, bottom, sides and
center partition will be cut. When these
boards have been planed and sanded
they should be %4 in. thick.

When this work is done, cut each of
the two sides and the top and bottom to
the dimensions shown. Then, make the
dowvetall template in the drawing on page
111. Qurtemplate was made from shest
brass. But for one-time use, you can use
heavy cardboard or “-in. hardboard.

Use the template to draw the dove-
tails on the top and bottom edge of each
side piece. When cut, use the sides to
outline the pins to be cut on the ends of
tha top and bottom pieces. Be sums to
mark mating edges so that they can be
repositioned correctly when the pins
have been cut. (See How To Master
Fine Wood Joinery, page 98, Jan. "B2,
for instructions on cutting dovetails.)

When this step is completed, use a
router with a rabbeting bit to cut a % *
Yo-in. rabbet at the inside back edge of
each side. Then, dry-assemble all com-
ponents to check for fic If dovetalls and
pins project slightly in the final assem-
bly, sand them to make flush |oints.

Mext, cut and apply drawer guides to
the side pieces and the pamition as
shown in the drawing. These are glued
and the screws are countersunk, Use
two 1-in. Mo. 10 wood screws on each.
With a backsaw and chisel, cut the twa
Y4 ® 1 Ve-in. slots in the center partition
to accept drawer spacers. Then, cut tha
back panel to fit. making certain all cor-
ners are square and true. Clamp the
entire assembly, nailing the back in
place to square it up.

The drawers

Mow you are ready for the drawers.
Sides and backs are ¥ein. stock
planed down from % in. The fronts are
Y4-in. stock. Cut them to length.

Use a table saw to cut a ¥-in. sliding
dovetail the full height of the front end
of sach side piece. Then, use the saw to
out a ¥e-in. matching groove on the
inside face of the drawer front. With a
Y-in. chisel, cut away the waste the
saw couldn't reach, so the groove will
accept the dovetail.

Masxt, cut a Y4-in. groove in each side,
back, and front, % in. from the lower
edge, 1o accept a “-in. plywood bot-
tom. Finally, attach a ' Vis ¥ “-in. guide
strip to the outside of each side piece.
Glue, nail and clamp the assembly and
let it stand overmnight. Test each drawer
by sliding it into place in the chest
assembly and sand as needed to assure
easy sliding. When in place, the drawer
front should recess about ' in. into the
face of the chest.
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Finish all parts with the same fin-
ishing products used on the other mem-
bers of the PM craftsman’s centar,

To locate the chest on the base, we
provided small recesses in the top of
the base cabinet. The wood plugs
installed on the bottom of the chest fit
into these. You can use nonslip pads if
you prefer.—David A. Warren

ASSEMBLY BENCH
{Continued from page 108}

against the cross members o mark the
beottom edges of the long members for
the mating notch cuts.

Unless you have an oversize dado
head, the motor housing on the radial-
arm saw will interfere and prevent cut-
ting the notches to the required 1%-in.
depth, Therefore, cut the notches by
making repeated (overlapping) kerf
cuts with a conventional saw blade. If
you make a fresh cut in the fence, it will
simplify visual alignment of the initial
outside cuts for the notches.

You'll need a stopped rabbet on the
top edges of the two side members.
The rabbet can be cut with the dado
head, but it's quicker o make two
right-angle saw cuts into the edge and
side. We used a chisel to sever the
remaining waste and to square the
inside corner.

Assemble the top with screws and
glue. To bore the screw holes, drill Y&
in.-dia. holes for the wood plugs “ in.
deep, using the drill press. Follow up
by boring %%zin. through holes (body
size for No. 10 screw). Assemble the
grid and frame temporarily on a flat
work surface and use bar clamps to
hold it all toegether and square. Chuck
the %z-in. bit in a portable drill and con-
tinue the screw body holes into the
ends of the cross members. Disassem-
ble the unit and bore Ye-in.-dia. screw
shank clearance holes in side parts.

All sanding must be done before
assembly. To minimize sanding, use a
cabinet scraper first, Now glue-assem-
ble the top using two 1%-in. No. 10
screws at each joint. Glue in wood
plugs to conceal the screwheads.

The base

To cut the parts for the base section,
you'll need three 4 x B-ft. plywood
panels. You'll wind up with three good-
sizad cutoffs for other projects.

Cut the plywood to size, then add tha
edge banding Since a considerable
amount of edging is involved, you may
find it more convenient to use tape,
rather than clamps when gluing the
strips in place. Cut the banding from
4/4-in. stock. then partly drive two thin
brads at opposite ends to prevent slid-
ing after glue is applied. Allow the
banding to overhang all around and use

POPULAR MECHANICS » NOWVEMBER 1582

strips of duct tape to force the wood
into good contact. After the glue has
set, remove the tape and alignment
brads and use a rouer with a flush
trimming cutter to trim the overhangs
flush to the plywood surface.

The shelf and upright members are
joined with a combination of dadoes
and deep edge half-lap notches. Make
two parallel kerf cuts halfway through
the one upright and the two shelf mem-
bers. Then clear out the waste with a
chisel or sabre saw, The easiest way 1o
cut the long dadoes is with a router
chucked with a morising cutter. This
simple jig on page 108 will ensure
accuracy and speedy setup. The two
parallel strips are spaced so a pass
agalnst each side will leave a ¥-in.-
wide groove. If you have a ¥-in.-dia.
cutter, a single pass will do it. The spac-
ing of the guide strips varies according
to the diameter of your router base and
the cutter used. For example, the spac-
ing in the jig shown is 5% in.; the router
base is 5-in. dia.; cutter is Ye-in. dia.

Begin assembly of the base section
by interlocking the edge haif-laps.
Instead of glue, apply a fillet of quick-
setting epoxy o the corners of the
undersides of these joints. (See photo,
page 108.) Use glue and 2-in. finishing
nails to assemble the dado joints. Set
the nails and fill the holes.

The two legs are secured with %iein.
lagscrews inserted from inside the
frame and the end shelf compartment.
Because of space limitations, you can't
bore the lagscrew holes from straight
on. But you can use an accessory right-
angle drive in a portable drill.

The drawers are assembled with
simple rabbet joints, glue and finishing
nails. Thae ¥-in. plywood stock used for
the sides and bottom results in a strong
drawer. For friction-free sliding, apply
two strips of Nyl-O-Tapa. This is a self-
adhesive, nylon band, available at hard-
ware stores and home centers. While
nat listed in its cataleg, A. Constantine,
2050 Eastchester Ad., Bronx, N.Y.
10481, has agreed to make it available
to PM readers. Nyl-O-tape {item No.
IF572) is $7 postpaid per 6-ft roll
You'll nead two rolls

Finish is optional, but a deep-pana-
trating, tung oil/urethane resin finish,
such as Deftco Danish Oil Finish from
Deft Inc. is ideal. Wipe on two liberal
coats as directed on the labal. For color
accent, we mixed 25 parts Deftco with
one part walnut stain

— Rosario Capoiosto

PLANS AVAILABLE
If you prefer to bulld the PM crafisman’s
wark center from larger drawings, you can
ordar plans with lfstrections printed on 14
®* Z2-in. sheets. Send $5895 to Popular
Mechanles, Dept. CWEC, Box 1014, Radio
Clry Station, New York, N.Y. 10101.
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HEARTH-AID ® || AMERICA'S
FAVORITE FIREPLACE HEAT EX-
CHANGER.

Increases Heat Qutput by 500%:

*Cusiom Fil to *Super Efficient
any Fireplace. stainless steel
*Easy 1o install. Heat Exchanger.
Mo tools required. “Best Yalue

*Tharmostatically Mo extras to buy
controlled, works *No dangerous
automatically. Creosole Bulldup

And besl ol all you can enjoy your lireplace
whilg saving on your heating Diliz Decause with
Hearth-Aid Il # you don't need to sacrifice your
fireplace’s appearance or the delight of an open
fire to be anergy atficwnt

Also avallable without glass doors.
For Free Information, Write or Call:

Thermalile Dapl. PM,P.O. Box 658
Brentwood, Tn. 37027
Mationwide Toll Free:
ALL: 1-800-431-1953

N.Y. Only 1-800-842-1935] =7

{Cantinued from page 124)

B Use the comrect hammer size for the
job: 13-0z. for light cabinet work: 16-o2.
for all-purpose carpentry; 20-oz. for
framing and demolition.

B Never use a hammer with a loose
head or a split handla,

B Never strike one hammer with
another.

B Do not use a hammer to pull large
nails—the handle can slip or break. Use
a pry bar insiead.

B When starting a nall, hold it
between your index and middle fin-
gers, palm up. Hold your hand away
after starting.

B Work on surfaces that are stable and
wall-supporned.

B Use a ball-peen hammer for striking
hardened steel.

Wrenches: And Pliers
B Never use an extender, that is, a
length of pipe, to increase torque.

B Never strike a wrench with a ham-
mer.

B Do not use pliers where wrenches
should be used, as for pipes and
bolts.

B Do use drop-forged tools, not brittle
cast tools.

B When using an adjustable wrench,
e certain that you exert turning force
against the stationary part, not the
movable jaw,

Screwdriver

B Use tip of the proper size and shape
for the screw being driven.

B Never hold the workpiece in one
hand while driving the screw with the
other.

B Never use a screwdriver to do the
work of a chisel.

B Never hammer on a screwdriver
handla.

B Do not use screwdrivers with worn
or chipped tips. They may slip and
cause injury.

Utliity Knife

B Always keep the blade retracted
when knife is not in use,

B Use heavy-duty blades for general
shop work.

B Lat the blade do the cutting. Never
force it through material with great
pressure.

-]

B Use great care when guiding a knife
with a straightedge—the blade tends
to ride up and slip off course. Make cer-
tain fingertips do not overlap the
straightedge.

B Whinling strokes should be made
away from your body or fingers.

B Store extra blades in the handle, not
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in your pocket. Dispose of a blade as
soon as it becomes dull,

Chisels

B Keep the cutting edges sharp.

B Hold the workpiece in a vise or
clamp it to the workbench.

B Keep your other hand out of toal's
cutting path.

B Use plastic covers for tips if chisels
are stored in tool box or drawer.

Planes

B Keep plane irons well sharpened.
B When possible, hold the workpiece
in a vise or clamp it to a bench or saw-

B Keep your other hand out of the
plane’s path.
B Retract the plane iron when the tool
is not in use.

Hand Saws

B Be certain to kesp saws sharp and
oiled.

B Use the correct saw—a crosscutl saw
for cutting across the grain and a rip
saw for with the grain.

B Apply pressure cnly on the push

{cutting) stroke; the pull stroke cleans
the kerf.

B Don't place your hand on the cutting
line (below the saw's teeth). Grip work-
piece alongside the handsaw.

B Clamp the workpiece to a bench
while sawing small, hard-to-hald
pieces.

B Set up the work so cut-off can fall
frealy to prevent binding.

B 1f you store a handsaw in your tool-
box, protect its teeth, if possible.

B Start a cut slowly with three or four
pull strokes. Use a cutting stroke after
the kerf is started, P
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Ford's new-size Ranger is budlt tbugh Fha
with double-wall construction and optional

payloads up to 1,610 1b , the biggest of anySmall 4x4.
Inside, Ranger's bench seat has room for three in
the widest cab ot any small pickup.
And for the sport of it, Ranger gives
you plenty of optionsl Like bucket
seats, sporty overhead console,
5-speed overdrive transmission,
and auxiliary fuel tank for 30 gal.
total capacity Ford's new-size
Ranger the off-road was never
so much fun to be on.
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Versatile and practically indestructible, hanging wall bins are capable of doing a job
that shelves just cannot match. They are able to resist ofl, gasoline and mild acids.

How To Increase

Your Garage’s

Storage Space

If your garage is getting the cramps, we've
got three fast-acting pain relievers.

ext to money and cheap gasoline,

the commodity most people nev-

er seem to have enough of is storage

spaca. Even if you're not a pack rat and

try to keep your inventory of accurnulat-

od material to a minimum, you almost

always end up looking for more places
to put thimgs.

We've been discovering this fact of
life as our Dream Garage (see How To
Deazign And Equip Your Own Dream
Garage, page 126, May '82) begins to
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BY TONY ASSENZA

ALTD EQITOR

swell with the projects we've been run-
ning through it. It is only a 20 % 20 fi.
area, so every inch of the place has to
be used as efficiently as possible.

We've just about Tun out of wall
space, so hanging anything else on the
walls was out of the quaestion. Luckily,
our garage has a high ceiling; as a
result, a loft appeared to be the ideal
way t0 maximize the total volume of the
garage.

You can build a loft out of just abaut

A storage loft is an ideal way o store
ftems that you use only occasionally.

anything, but we decided to use slotted
angle iron rather than wood for the
main support beams. The virtue of
using siotted angle iron is that you can
assemble it with nuts and bolts and
easily disassemble it if you need to

{Flease turn to page I7E)
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CAP SCREWS, Hex Head
Grade 2 Steel, Zinc-Plated

UL.5.5 WROUGHT

SOCKET HEAD SET OPEN/CLOSED
SCREWS o BUSHINGS
Alloy Steel, Phosphate High-lmpact Plastic

UNIVERSAL BUSHINGS
High=Impact Flastic

DECORATIVE NAILS

WASHERS Coated THREADED RIVETS ™ Sieel, Chrome-Plated
Steel, Zinc-Plated BUTT CONNECTORS Alurminum o AReaETe
CAP NUTS Copper, Tin-Plated COMMON RIVETS Brass
Sheel ‘ CABLE TIES Stael, Nickel-Plated . FLAE GGOEE

gy KNG TERMINALS Mylon FRAME HANGERS Adhesive Back
Copper, Tin-Plated RIVET BACK-UP Pranged O
CABLE CLAMPS Q "*"':35”5"5 SCREW EYES Enlfi: Bu.ss.Ks
N"bﬂn All Steel Sltfl. ?—iﬂ’:'ﬁ..:‘ mum KE"‘S
BLIND RIVETS . ";:nfptfr o %_ PIN CLIPS Steel, Unplated
All Stewd Steel, Zine-Plaled

CHRISTMAS TREE CLIPS
FINISHING NAILS n WORM SCREW HOSE o SPACER BUSHINGS Nylan Copalymer
O roc s o T
SELF.-TAPPIN REW.

{ Copper Plated Wire § ';‘:';:J- ANCHORS \s Grade 3 Steel I-Etslﬁaifd o Grade 2 Steel, Zine Plated

HANGER HOOKS TINNERMAN NUTS
CLEVIS PINS COTTER PINS i NUTS
With Malls Steel, Zinc-Plated 188 Staintess Steel Single Thread, Spring Steel
ot COMPRESSION SPRINGS SNAF CAPS SCREW T NEPATR
gh-lmpa Musie Wire, Zine-Plaled COVERS Steel, Zinc-Plated
EXTERNAL RETAINING R A Y High-Impact. Molded Plastic o
E::ﬁsm, Steel, Zinc-Plated FEMALE DISCONNECTS ool
CAP SCREWS, Hex Head Copper, Tin-Flated Plastic

MACHINE SCREWS, 188 Stalnless Steel ° SNAF BUSHINGS STRAIN RELIEF
Grade 2 Steel, Zinc Plated SOCKET HEAD CAP High-impact Plastie BUSHINGS

SELF-TAPPING SCREWS,
18-8 Stainkess Steel

SCREWS

Hardened Steel. Phosphate Steel, Brass-Plated

Pop o -

DECORATIVE NAILS

High-Impact Plastic
COMMON NAILS

WING NUTS Couded ~ COMMON RIVETS Diamond Steel

Die Cast Zinc CLOSED END Aluminum COMMON SENSE

SPADE TERMINALS CONNECTORS FRAME HANGERS ‘ FASTENERS

Copper, Tin-Flated Copper, Tin-Plated Saw Tooth Steel, Chrome-Plated

WIRE & CABLE LELIMETS \/ SHOULDER HOOKS CLOTH HOOKS

HOLDERS ' Solid Brass Adhesive Back

Nylan PLASTIC RIVETS HITCH PIN CLIPS GATE HOOK & EYE
N BLIND RIVETS High-lmpact Plastic Spring Steel, Zinc-Plated Steel. Zine-Plated

GHATS Brass. Mickel-Flated Meagtene Riliber Steel, Oil Coated
Black Nylon SF:‘:ME HANGER WIRE WOOD SCREWS, Flat Head PUSH-PULL FASTENERS
(rade 2 Steel Polycarbonate

SCREW HOOKS
Srewl, Zinc-Mlated

ROLL FiNS
Steel, Zinc-Flated

EXTENSION SPRINGS

Music Wire, £inc Flated

WIRE HOSE CLAMPS

Spring Steel

WALL ANCHORS

Condcal, Piastic
\ COTTER PINS

Steel, Zinc-Plated

Multi-Thread Steel

Brass Allay
ALLIGATOR CLIPS

ot/ ) /e

E-CLIPS SPLIT-LOCK WASHERS N W
Carbon Spring Steel Grade 2 Steel. Pinc - Plated J
Gt 2 Sres YOUR

FINISHING WASHERS
Grade 2 Steel, Einc-Plated 18-8 S4ainless Sieel
MACHINE SCREWS,

18-B Stainless Steel

CASTLE NUTS F RE E
MALE DISCONNECTS a
Copper, Tin-Plated

CATALOG ~

TINNERMAN NUTS

THREADED INSERTS

CAP SCREWS, Hex Head
Grade 5 Steel. Zinc-Plated
NYLON INSERT LOCK
HUTS

finc-Flated, Nylon Insert

WODD BUNGS &
BUTTONS
Hardwood Birch

ELECTRICAL WIRE

Copper, Thermoplastic
Insulated

HOLE PLUGS

High-lmpact Plastic

SINKER NAILS

Cement Coated
LIFT.THE:DOT-FASTENERS
Braxs. Mickel-Plated
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MAKE MONEY
WITH A
STRUCK CRAWLER

ﬂver 30 Attechments lor all
ening and dozing neads.
1 savings. Yaluable T
ior FREE Brochure, of ugé coupon balow:
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Both Movies. .

ngww in affect!

Everyone has thrown this little-known
assel away. It is thrown away in avery
office, homa, snd all other bulidings, In-
dustrias throw tons of It Away annuaily.
Cnly one person oyt of 1 000 save it, the
otner 399 don’t realide ifs value, and the
rur:. want it Wept that wayl Millions of
lars ww:rth go unclaimed, discarded
sach y
e pay 5 per b, Tor a1l of this Mllirill
thal you callect. Save yours, buy It fram
ather uninformed parsons for £2 1o §1

k.
u1r buyear's handbook will detail this §5
tem plus 3,000 athers wnfih
H-i'.! 440 per \b. &_Awro?u price we
it $12.42 per in.) thess {I'I'IHIJSJ
are worth more than Gold! Learm how 1o;
find them, buy for huge profits, and how
to ship (we pay shipping). This is a new
field with huge Income potential, can ba
done part time. Handbook cost 1 §12
plus 53 postage and handiing. We gladly
refund book cost £12.00 with ]t ship-
ment, of within 10 cays il dissatisfied.
For Cradit Card Orders onby call: 818-379-4075
Or Send Checi, MO, or Cash o

= I Pa. Call 1-004-043- 2835
KEROQ-STOVE SALES CO,
PO Box 551, Altoona, Pa, 16603
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INCREASE GARAGE STORAGE
(Continued from page 170)

maodify the design or expand on it later.
Wood just doesn't give you that ease of
flaachility. Most of the iron in fact, came
from the workbench pictured in the
May issue on the Dream Garage. We
took apart that workbench when we
built the sturdy bench featured in last
month's Car Care Guide (Build PM's
Garage Workbench, page 128),

The first thing you have to decide is
how high the loft should be, That may

The metal bracket for the storage bins
cen be installed with screws or lagbolts.

Once the bracket is installed, bins attach
by press-fitting the lips ioto channels.

sound like an obvious bit of logic, but
keep in mind that it not only has to be
high enough to allow you to work
undemaeath, but must also be high
enough to clear your car's raised hood
with the front end of the car jacked up.
Overhead clearance is especially impor-
tant if you own a pickup truck.

Once you've established the height,
you can assemble the four uprights. We
attached “feet” to the uprights and
anchored the feet into the cemant floor,
Ideally, you should tuck the loft into a
corner of the garage. That way, you will
ba able to anchor three of the uprights
to the walls and ensure adequate verti-
cal rigidity.

Since we planned to use sheets of
4x8 plywood for the platform, we
placed the uprights 8 ft. apart. Once the

three uprights were anchored to the
walls, the free-standing upright was
anchored to the floor and the lateral
platform pieces were bolted in.

After the perimeter of the platform
was installed, we bolted in two stiffen-
ing ribs in the middle of the platform to
support the plywood sheets.

In using angle iron, we've discovered
that nuts tend to get loose and back off
the bolts. We cured that problam by
using Loctite on the bolts before screw-
ing on the nuts and torquing them
down. You can paint the underside of
the loft white and install a light fixture.
It gave us quite a large light-reflecting
surface and kept the loft from looking
like a cave.

One of the neatest ways we found of
storing odd, but frequently needed, bits
and pieces, was 10 use hanging storage
bins. Thesa heavy plastic bins can be
stacked on top of each other if you want
them to be mobile, or they can be hung

Steel chest of drewers will literally hold a
ton of fasteners and other smail parts.

on a wall with a metal bracket.

The bins attach to the bracket by
press-fitting tha lips at the back of the
bing into the slots on the bracket. No
other fastaners are used, which makes
the whole setup very versatile if you
nead to use the bins elsawhere. When
PM went racing last summer, we used
a number of these at the track. The only
source we know of for these bins is
Akro-Mils, Box 989, Akron, Ohio 44308.

The 1ast piece of storage equipment
we've found invaluable for holding
nuts, bolts, solderless connectors,
wire, clamps, and the like is a stesl
chest of drawers. Although our philos-
ophy is to build, rather than buy, we
couldn't find an efficient, cost-effec-
tive alternative to this Equipto unit
{225 South Highland St., Aurora, IIL
60507}, This plece will hold just about
evarything you'll probably ever need.
If you outgrow it, you'll proabably be
ready to open your own hardware
store. R
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PM DESIGNS TWO
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two classically practical vehicles, a
station wagon and a pickup truck, as
the base for some sporting improve-
ments

Unti;l a few years ago, practicality
and driving fun were nearly al-

ways mutually exclusive. If you
wanted a “sensible” car you were
stuck with awful seats, no instrumen-
tation, poor sound insulation and
barely adequate handling. While
these vehicles have their own unigue
virtues. they ultimately became bor-
ing. And. anyway. who ever said that
a family cargo hauler can't be fun to
drive

With that end in mind we selecied

Cavalier treatment

For the wagon we picked the new
breed of downsized haulers. the Che-
vy Cavalier version of GM's J-cars.

while economical and adequately ca-
pacious. is rather less than inspiring
The engine. a 1.8-liter pushrod Four

No one could argue that the J-wagon.

Ve-mile Braling Slalom®
Acoalaration 601w 0 {sec. @ mph Skidpad4
(sec. @ mph)  mph ()  exit speed) {ewlcow see.)
Stock Cavalier 19.80 @ B2.60 165 BBE (v 53.89 66/ 66
Modified Cavalier 19.24 e 70,98 158 7.06 (o 60.06 T2:74
Stock Pap 20028 [ 65.08 169 .48 m 5031 5853
Modifisd Puppy 19.84 (@ 67.87 165 B.51 i 56.10 B1.B1

*Slalom iz sped in mph through seven cones spaced 100 fu apast with an entry speed af 60 mph
$Skidpad & mmasured in G force, with 200-ft-dia. skidpad: cw, clockwize, cow. counterciockwise
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is anemic and the base suspension.
while competent, could stand im-
provement

We knew we couldn’t get the mo-
tor 1o generate much more excite-
ment without major moedification that
would compromise its fuel economy,
raliability and emissions levels. But.
we could improve the handling to en-
able the Cavalier 1o carry as much
speed as it could through any corner.

Magical transformation

With those parameters in mind we
discussed the needed work with
Duickor Engineering (6710 Southwest
111th Ave.. Beaverton, Oroe. 8700%)
What we got back a few months later
was a vehicle ransformed

Russ Hamess and the crow at
Duickor began by removing the stock
exhaust manifold and replacing it
with a Cyclone wbular exhaust, This
allowed them to retamn all the stock
pollution-control equipment yel gave
us some freer breathing and more us-
able power in the top end. That mod-
ification is reflected in the improved
guarter-mile times.

The car was then shuttled over to
Recaro where the slock seals were
removed and a pair of their middle-
of-the-line sears were installed. The
Hecaros bolted right into the powered
Chevy subframes without modifica-
tions. The rear seats were reuphol

Bahavior modification is apparent. Note
difference in atttude bertwean & stock
Cavalier (far laft) and our project wagon
{taft). The wagon is iike a big go-kart.

POPULAR MECHANICS + NCVEMBER 1982



stered 10 match the black bolster and
gray inserts of the front seats

The seats don't add anything in
weight—the stock seats weigh nearly
the same—but they're a lot more
comfortable. especially on long trips

The largest amount of work went
into suspension madifications, Quickaor
lowered the car by replacing the

Ultra high-tech Recaro L-seats use the
power brackets in the Cavalier frames.

The Epsilon modular wheels come with
axoalient Goodyear 19560 X 14 NCTs

POPULAR MECHANICS - NCWVEMEBER 1982

stock springs with their own units.
which are shorter and have higher
rates, The MacPherson struts were
remmoved and the strut Inserts were
replaced with stiffer ones. Once that
was done, a 28-mm antisway bar was
installed in the front and a2 19-mum
bar installed in the rear. Finally, the
{Ploaso turn 1o page 1 78]

Flat-black Maomo steering wheel! replaced
the thin, plastic bus wheal on the Pup.

Recaro LN seats were upholstered with
cloth to match the truck’s color scheme.

Headlight covers for Chevy (left} were
handcut from clear plexiglass, painted
with Cavalier logo. Asrodynamic spoiler
for truck (above) has rubber extension.

Keystone wheels and 23580X 15 Good-
rich Radia! T/As improwved handling,

A
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way
MAKE CLOCKS the & —
FOR FUN! FOR EXTRA INCOME!

Using These Superb QUARTZ CLOCK MOVEMENTS
Manufactured by the World's Leading Producer of Quartz Timepieces

M88 :

Dimemnsions: 2-3/16 x
2-3/1% = 5/8 inches.
Step Second Hand, Usas

A" cell,

Dimengions: 2-7/8 x
2-3/8 u 1-1/2 inches, Con:
tinous Second Hand. High
Torgus "POWER HOUSE."
Aeduced InSire Uses m single “'C™ call.

Both Models Available With
Long Posts For Thick Slabs

TWO YEAR GUARANTEE On ALL MOVEMENTS

1-2 39 10-24 2549
MBE $8.00 $650 $5.00 $4.50
MB1A $9.00 $7.50 $5.75 $5.26

Ask For Larger Volume Discounts

Actual Size

Prices Include hour & min-
ute hands, nuts and hangers.

Add 26 cents for gecond
honds. Add $2.00 for ship-

ping to 48 mates, Ohio resi-
denits add 5-1/2% sales tax.

= - ok

Accepied on Orders of 525 or More.

NEW IDEA BOOK
Second edition of
Charlle Plumb's “"How
You Can Maka Bat-
tary Operated Clocks
- -« Ensilyl™ Now
88 pages with over
225 photagraphs

and drawings.
$6.95
Plus $1.50 Postage & Handling

PHONE ORDERS
(513) 241-7073

NEW CATALOG NO. 182
Quartz Clock Movements, Accessories,
and Tools, Swndard, Pengulum, Tide,
Swrike and Chims Movements, Diala,
Hands, Markers, Accesories, and Tools,
Cur tool ling has besn taliored 1o tha pro-
femlonsl clock régairman. NEW! ADDED
ATTRACTION in this edition is the
OREMEL TOOL LINE with dirsction
to  the Wooderatterl §1.00 posipaid
or FREE with order!

COUPON OFFER
{Good In 1982 Only)
Book “How You Can Makas

Battery Operated Clocks™

E.:_'algq ™ :, 182

M

Movement  $12.95

Plus § 2.00 shipping & handling
WITH THIS COUPON

T — ——— ————— T —— T — —————— ——— S — — — ——

ORDER BLANK
Mame
MBs @ 3
 MBIA@ $ ;:‘: i
Plumb’s Clock Book @ $6 .95 State/Zip
1982 Coupon Offer @ 81295 Rt
Flus $2.00 Shipping & Handling CAS-KERCO.,P.0, Box 2347, Drawer L

TOTAL § Cincinnati, Ohio 45201

PO, ROX 234 7. DRAWER L
B @nj o CINCINNATL, OHID 45201
B TEL: (513) 241-7075

UTILITARIAN GTs
(Cantinwed from page 1753

stock wheels and tires were removed
and replaced by Epsilon 14 % 6 in
modular alloy wheels and sticky
Goodyear 185/80 * 14 NCT tires

World's biggest go-kart

All those good things in the under-
pinnings turned the once uninspiring
Cavalier into the world's biggest go-
kart. There's virtually no body rall in
comering and it responds 1o steering
inputs with laser-sharp reflexes.
Mearly all traces of understeer are
gone. Instead. the car is extremely
neutral and when pushed hard will
even oversteer But with so much
rubber in contact with the ground
wvou have 1o push it exremely hard 1o
get it badly out of shape The tran-
sient handling response is the area
where the biggest gains were made.
as the comparative performance chart
indicates, This makes the car a lot
more manageable in an emergency
situAtion.

The penalty you pay for all this
handling. however. is ride quality
The car s very stiff. perhaps too stff
for some people. But aftar driving it
on &l sorts of road surfaces you be-
come accustomed to it Other cars
begin to feel fat and positively wal-
lowry when compared to our Cavalier

The finishing touches came in the
form of a Duesenberg steering whee|
(it's fatter and has better spoke con-
figuration than the stock wheel). KC
Hilites auxiliary lamps and a Sun Su-
per I Tachometer

For batter aerodynamics and fuel
econamy we instalted headlight cov-
ers and skirts made by Gila Products.
These two items added close to 1
mpg to the Chevy's fuel economy,

The nice thing about this project is
that you can do most of It with tools
you probably already have in your
toolbox. About the only thing you
might need special tools for is the
strut temoval and installation,

PM project P'up

Nobody drives a stock pickup truck.
It just isn't done. You have to think of
your pickup as a blank canwvas, just
waiting for your painterly wuch. We
chose the new Isuzu Fup because it's
the best looking pickup on the mar-
ket, the most economical except for
the smaller VW, easy 10 work on, has
the biggest bed in this class and a
lpad rating which will handle two mo-
torcycles at the same time, We also
enlisted the expertise of auto writer
Rich Taylor 1o supervise the project

The Isuzu's weaknesses didn't mat-
ter. The stock seats—which appear o
be upholstered in an old Japanese
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grandmother's bathrobe—wers com-
ing out. The cheap tires and radio
weare being replaced. And the first
thing you do with any Japanese pick-
up truck is add a bedliner to protect
the single-wall box.

We originally planned to build a
liner of redwood, with built-in tool-
boxes, but then discovered a molded
liner made by Brahma Thermoplastics
in Grand Prairie. Tex. It comes in five
pieces—one for each side and the
bottorm—so you don't have to replace
the whole thing if you damage one.
It's resistant to just about anything.
including gasoline and caustic chemi-
cals,

For maximum versatility, we or-

Koypad for Clifford alarm system was on
driver's side armrest. System locks hood,
kilts ignition, blasts horns.

dered "summer”’ and “winter'” bed
COVETS.

In the summer, we use a tonneau
cover made by Bestop and held down
by continuous Velcro strips, In
winter, we install 8 molded cap from
Brahma. painted black 1o mawch the
truck paint scheme, It has opening
side windows with built-in screens, a
pass-through window to the cab and
locking tailgate. It adds 3 mpg to fuel
economy, and 100 percent to the
usefulness of the truck.

Minor chassis additions

We made only three addiuons o
the chassis. Koni shock absorbers
firmed up each corner beautifully.
One of the small savings of pickups is
that mnst of them still use nomven-
tional shocks. not MacPherson struts,
which saves 5100 a wheal when it's
time to change. The stock [suzu
wheels are 5 ® 14s, fitted with 195-
14 bias-ply tires. We fitted 7 x 15-
inch Keystone alloy wheels, shod
with 235/60-15 Goodrich Radial T/As.
They look terrific and improve the
Fup's ride and handling immensely
It's the best improvement on the
truck

We removed all the Isuzu emblems

POPULAR MECHANICS - NOVEMBER |982

on the body—they're all stuck on
with glue these days. no holes—as
well as the orange and red tape
stripe which divided the black and
ted paint areas. | used black over sil-
ver Trimbrite tape stripes. to continue
my blackfredfsilver color scheme. The
headlights were repleced with Carello
quartz-halogens, while the driving
lights tucked under the bumper are
Carello PF-180s.

Al Isuzus come with big, "West
Coast” rear-view mirrors, which eat
up a good mile-per-gallon in gas. We
made sure the dealer left these mir-
rors off. then installed small Vitolini
mirrars Intended for ‘talian sports
cars. They look nice, don't cost much,
and slip throeugh the wind. Finally, we
made our own fender flares to cover
the wider tires, using black rubber
Gila skirts intended to go along the
rocker panels. and tried a Parts and
Polish air dam beneath the bumper

Imterior changed most

The kig changes are on the interi-
or. We started with a pair of Recarg
LN bucket seats in black, with an op-
tional multicolor stripe. The stock car-
pets and door panels were red, which
locked awful with the new sears, so
we replaced the carpats with black
ones from AutoMat and redid the
door panels in fabnc ffom Recar 1o
match. The stwock red plastic sieering
wheel wasn't oo hot, either, o0 we
replaced that with a Momo Prototipo
wheel that's covered in black leather,
It's smaller in diametzr, nicely pad-
ded and very durable.

Everyone who's ridden in the truck
has commented on the excellent ra-
dig. It's a Sparkomatic sysiem: a
model SR-304 AMFNM/cassene, plus
two SK-410 speakers and two SK-400
speakers, The secrat of this system is
the GE-50 equalizer/booster. This lit-
tle amplifier is so small we mounted
it in the ashray—really! —yet it puts
out 22.5 wans per channel, In a small
truck cab, that's enough to blow your
pardrums gut. Tucked in the left
corner of the dash is a Stewart-War-
ner electric tachometar: hanging un-
der the equalizer is a Zemco trip
computer.

Just to protect everything, we had
the chassis Zieharted, sprayed the in-
sicle of the box with rubberized un-
dercoating befare ins:alling the bed-
liner. sprayed the interior with Armo-
rall and covered the paint with a
good silicon wax,

Obwiously, this is a very personal
truck . . . custom-built to our taste
alone. To duplicate it at retall prices,
you'd have to spend around $13,000,
though most of the iems added are
available at hefty discounts, [s it

warth it? You bet! ]
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HELPMATE Equipment Co. Dept. Pal-112, Baroda, Ml 61

[ Underground )

Homes
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nelect nning. financing. b II&HIH.
ot Hom and [andscaplng. 13,60 ppd
Plans For The Future —

44 w Teatures. full color renditions of
25 il b winderground homee drs'IFnL plus
Moor phans. B s avallabie. 0 P
Drder Today! Satislfaction Guaranueed
Underground Homes * Dept. PMI1I

LOUPE MAGNIFIER
Used by jewelers and craftsmen for
inspection and assembly. Crown glass
lenses pivot for 4X-7X magnification!
Sturdy loupe attaches to either temple.
Precision craftsmanship! Money-back
guarantee. Send only $19.95 + §1 hdlg.
Precision Optical, Dept 132-A, Rochelle. IL 61068

HIT'E NEW AND IT'S FREE!™
The most complete Published
Car Stereo Catalog From

California Sound

"America's Car Stereo Experts”
& 70 pages of Car Slerecs and Accassonies
by Concond Ploneer, Cralg, Sanyo,
Jengen, ADS and Linear Power,
» Installation inko & Specs « Free dalivery
» How 19 design your system
« S-vear Warranty on all Car Sterog fems.
Chur responsibility beging when we defver.
Send to: CA Sound Dept. PM
P.O. Box AB2088 San Diego CA 92138
Call Toll Free .5, 1-800-854-2273

Toll Free CA 1-800-542-6228




_ HowTo Pick A

and reports the findings.

Fr_ir many Cosl-conscious homeown-
ers, wood-burning swves and en-
ergy-efficient fireplace inserts offer a
cozy alternative to ever-rising fuel bills.
With renewed interest in wood as an
economy fuel, several manufacturers
are now offering improved log-splitting
equipment

PM tested mine of the best-known
splitters on the market ranging in pow-
er and sophistication from a hand-
purnped model o a gas-powered behe-
moth delivering 15% tons of ram pres-
sUre

The operating principle

Each of the splitters we 1ested works
on the same basic principle: Hydraulic
or mechanical force presses a log
against a wedge with tremendous pow-
er. splitting the log along the grain,

The nine splitters we testéd offer dif-
ferent wedge and frame designs and
varying degrees of power, sturdiness,
portability and =peed, We tested hori-
zomtal ana vertical sphtters with prices
ranging from %260 10 more than
$1.600

When selecting a splitter. consider
the type of logs you'll be splitting and

|78

og Splitter

Y gj.ves 9 log splitters a workout

With the Flowtron DF—Eﬁ you can get
your woodpile coming and going. With
murm emdis of the main beam
and a double-actan ram, chis electric unit
splits one log while next is set up.

the amount you'll need for the heating
season. For example, if wood will ba
YOUr primary energy source and you
expect 1w split unseasoned hardwood
logs, the more powerful. faster splitters
will probably suit you best. The power
of a hydraulic splitter is determined by
the size of its cylinder and its speed by
the engine horsepower. Alsa consider
convenience and comfort of operation,
satety features and storage options.

Ram pressure builds as the handls on the
SolidAx is pumped by hand. With enough
Ppower (o split seasoned Jogs easily, the
SolidAx (s lightweight and easy o stare,
It's also relatively inaxpensive.

The SolidAx
The most economical and compact
unit we looked at was the SolidAx from
Cleanweld Turmner, It's equipped with a
hand-operated hydraulic pump that de-
livers eight tons of splitting force
The complete assembly is 44 in. long
and weighs just B0 pounds Mounted
on two small rubber wheels, it can be
moved by hand easily. The pump and
{Plogse oum fo page | 80}
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Your home WOI‘kSlIIlI]

can PAY OFF ...

is m Low-Cost Power Tool—

MOLDS -mm...

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

mwwmwmmmmmummemf

From the Day It Amives... the Planer will make and save you
money. With shortages and inflation driving lumber prices sky-
high, this versatile power tool quickly pays for itself by easily con-
verting low cost rough lumber info high value finished stock. In
just one pass turn out your own quartar-round, door and window
stop, casing, tongue-and-groove . . . all popular patterns. Other
opoerators arg g casos for gmn ather clocks, furniture.
picture frames, bes hives, bed slats, surveying stakes . . . all Kinds
of millwork.

Built For Pros... Priced For Home Craftsmen. .. it is engineered
and bullt to industrial standards, but factory-direct selling keeps
the price low. Handles tough cak and walnut as easily as pine, and
g0 simple to operate even beginners with no experience can
usa it.

Does The Foley-Belsaw Pay? YOU BET!

READ WHAT OWNERS SAY:
A Good Investment ® Robert Sawyer, Roseburg, Oregon:
believe thar the Foley-Belsaw is the best investment | n'.rr
made, I've been a planer man for years and am now retired.
The -Fh'f}'-ﬂrﬁaw .t‘lﬂ.i earned me 560,000 extra fncomé in the
pasr eleven years.”
Pays For ltself: ® R.S. Clark, Springfield, Ohio: *'f bought a
batch of walnwt in the rough, and after planing it on the
Foley-Belsaw [ figured up the money I saved. It was enough
ta pay for two-thirds the cost of the Planer. It really does a
good job."
More Than Expected ® Stephen Schuhz, Orangeville, Penna.:
“This machine pays for (tself by making money out of scrap
boards. It is a very well built machine and I confess it is more
I'.hdl,l' reafly expected for the price. It does evervihing you say
it will""

.« And Foley-Belsaw Is The Choice Of Professionals:

“f recommend Foley-Belsaw Planer-Molder-Saw as
the most useful shop tool any crafisman could own.
We use one every day in the Wnnlrbenrh model shop,
and couldn't get along without it."

JAY HEDDEN — Editor WORKBENCH Magazine

. fiow and chat No Satesman will call,

Tr-. The

Fuley-Belsan ¥
i SHop Cn Dt

You Take NO RISKI The Ploner/Molder/
Saw I Bocked by Our Exclusive 100%
Guorantee of Satisfaction:
= " Try the Foley-Belsaw in your shop bor & hull 30
Days and put it 1o work for you Give it & thorough
test and make il prowe that it can do evenything we
ey it will . use it just a3 much as wou want Then i
you are not completely satished, just send it back
and we'll returm every penny you sent, And YOU are

the sole judge! Thers are no questions asked

there are no fine print ‘use’ charges Our flat
guarartee is that YOU mus be 100% satished or
you gci your money back™

Just Mail Coupon ...

ACT NOW!

Coupon
Brings
Full Details!

Ger FREE
Dook with
facts and
tull derails
. RUSH COUPON TODAY!

e o peery  FOLEY-BELSAW C0.

FOLEY-BELSAW CO.
80068 FIELD BLDG.
KANSAS CITY, MO. 84111

[ YES. please send me the FREE Bookicr
thar gives me compleie facts about your
Planer-Molder-Saw and full details on how !
can qualify for a J0-Day Free Trial right in my
owe shop, | anderstand there (3 No Obliga-




LOG SPLITTER
(Comtinued from page 178)

ram are mounted on a heavy steel plate
that slides along the main steel T-beam
g0 the space between ram and wedge
can be adjusted to each log's length.

The SolidAx operates horizontally, A
log is placed on the beam with one end
against the wedge. The ram is then
butted against the opposite end of the
log and the plate locked in position with
a pin system. The ram is activated by
pumping a long handle. As pressure
builds. the log is forced against the
wedge until the grain snaps. The ram
remains extended after the split. To
retract it, you must remove the handle
from operating position and use ils
keyed end 1o turn a valve on the pump.
As the pump pressure is released, two
cail springs retract the ram,

The SalidAx is a lightweight but stur-
dy ol highly portable, easy 1o store,
and. with its broad wedge, very rel-
able for splitting seasoned logs. Be-
cause of its refatively low power. green
logs may prove difficult.

The system for ram retraction makes
the SolidAx relatively slow. 1t would be

more efficient if the releaso valve were
fitted with a handle of its own.

Flowtron DS-26

Among the motorized units we test-
ed was an 1l-amp. electric splitter
from Flowtron with seven tons of force,
The D5-26 is a horizontal, 150-pound

highly portable electric
splitter designed for vertical splitting to
sasa backstrain. The All American, a gas-
powered horizontal splitter with a 10-ton
power rating, appears above.

guides are a fearure
that’s not found

., N

e o 8

on other splitters.
design mounted on two small rubber
whoels for portability.

A good feature is its two-wedge
design—one at either end of the tubu-
lar steel main beam. The double-action
ram can exert force in either direction
atong its path. While splitting one log.
You can set up another on the main
beam. When the first log is split. the

ram direction can be reversed with the
control lever to begin work on the sec-
ond log. This speeds splitting greatly.
Wedges on the DS-26 are relatively
narrow. This feature improves perfor-
mance with green logs since thin
wedges cut the tougher fibers in addi-
tion to exerting splitting action. The
{Please turn to page [82)

RELATIVE RATINGS OF SEASONED FIREWOOD

HARDWOOD HEAT EFFICIENCY SFLITNING EFFORT SMOKINESS SPARKING OVERALL
RATING
Apgile, ash. beech, hirch, dogwood, hard mapls, High Modarate Litthe Higgh whan polked  Excallent
hickory, kecust, mesquite, cak. pecan, Pacific ma-
Aldar, cherry, soft mapln, walnut Mediurm Low Lirtis Law Good
Elm, gum, sycamore Medium High Modarate Lowe Fair
Aspan, basswood, cottonwood, yellow poplar Low Lo Moderate Laws Fair, good kindling
SOFTWODD
Douglas fir, southern yellow pine Medium L Haavy Lo Good
Cypross, redwond Low Lonw Modnrate Laver Fair
Eastern red cedar, western red cedar, whito ca- Low Lot Moderate High Fair, smcellent kin-
dar dling
Eastern white pine, porxderosa pine, sugar pine, L Loy Moderate Lt Fair, goed kindling
westamn white pine, true fira
Larch, tamarwck Medham Ly Heavy High Fair
Spruce Lo Lo Moderste Hi Fair, good kindling
Source: U5 Foress Freserve o witian dry

Hammﬁm:rsm consider when you
select irewood, Keep several types of
wood on hand: Burn the more efficent hard-
woods for heat; use softwoods for kindling.
Pleasantly scented fruitwoods can add “at-
mosphere’” to your fires.

For safety, avoid unseasoned wood and
types that give off heavy smoke and sparks.
Smoky fires cause a build-up of resins that
can lead to chimney fires.

B Flan ahead for your firewood needs: Split
grean logs take 8 to 10 months 1o dry,

B If you don't own & wood lot, you may be
able 1o get burnable logs nearby at no cost.

Most national forests permit clearing of
dead wood, Call a ranger for local policy.
B Check your local electric company: When
clearing for power lines, i1 is often necessary
to cut dewn or wop off trees, Other possible
sources include new construction sites and
mad-widening operations. Look for storm
damage on private wood lots and archards.
Owners may be eager to have you clear bro-
ken Hmhs and damaged trees. Your local
town dump may even prove a good occa-
sional source for burnabis wood. Important
point: Alvays obtain owner's parmission
before removing any logs.

If you don't plan 1o prepar your own
wiood with chain saw and log splitter, check
classified ads in your newspaper or look in
the classified directory under "Firewood."”
Prices for cord wood vary according to spe-
cies, moisture content and geographic area.
Seasoned logs cost more than green wood.

Familiarity with & fow terms iz useful
when ordering firewood. It is usually sold by
the cord, which represents a stack of logs
piled4 % 4 x B ft. A face cord, sometimes
called a tier or fireplace cord, is & stack of
logs 16 to 24 in. long, 4 ft. high and 8 fi.
deep,
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EARN $500.00 PER DAY

DRILLING WATER WELLS
FINANCING AVAILABLE

Explorer Model 3000 Explorer Model 4000

Piper Hydro Drilling Inc.
PO Box 237 Alamogordo, New Mexico 88310 (Dept. PM)
Tel: (800) 372-9317 Telex: 73-2561 (Teleserv Dal)

Please send me your information package about the Explorer Model
3000 and 4000 drilling machines.

Enclosed find my check or money order for $3.50 plus $2.50 for
postage and handling. |

Name

Address Tel:

City State Zip




LOG SPLITTER
{Continued from page 180)

ram will travel to within 3 in. ol either
wedge. If'a log fails to split and jams on
a wedge, you can back off the ram.
insert a log crosswise for a shim. and
run the jammed log through

While we found Flowtron's offering
comparable to other splitters in its
class. we also noticed some design
problems. As with many horizontal
splitters, the low man beam forces the
operater o bend continually during
operation.  Also, there 15 a breaker
switch mounted at the back of the
motor housing that's lkely o be
tripped by an accidental bump  Ingi-
dentally. at first we mistook that break-
er for the on/off switch

Woodmate 1

McCulloch's Woodmate | 15 a power-
ful, upright electric splitter, The vert-
cal design eases back strain associated
with horizontal splitters.

The Woodmate's ram and wadge are
positioned between two, tubular-steel
uprights. Its hydraulic pump and 9-
amp. motor are mounted on a welded-
steel base. A slightly curved bar is
mounted on top of the ram to serve as a
log rest lis action is guided by the

The design of the High FProfile moded
(above), is yet another approach to solv-
ing the back-strain problem—the main
beam is positioned higher from the
ground than those on most other horizon-
tai jog splitters. Here, the operator is able
to work standing almost strajght up.

| hawe just spent a most pleasant after-
noon splitting logs. Before you think
I've lost all my marbles. I'll quickly add
that the cutting was done with Heath's
Modal GU-1810 Hydraulic Splitter. The

PM'S SHOP EDITOR TRIES THE HEATH LOG SPLITTER

tool comes in a kit—with very wall-writ-
ten instructions for putting it together, In
order to give the kit a fair test {since |'ve
got a lifetime of assembly experienca), |
asked my 21-ywar-old son, Jim, to do the
assambling; 1 didn't even look over his
shoulder. He did the job easily.

If you have ever assemblod any Heath
kit you know how complete the
instructions are; that quality is main-
tained in the log-splitter instructions.
The result is that putting the tool togeth-
er '"wasn't a jab, it was fun,” Jimnm repor-
ed. To this I'll add that using it is fun,
too. Though the ram seems o travel
slowly | was amared at the quantity of
logs that the two of us split in less than
two hours. [n fact, we couldn't keep up
with the ool With one man splitting and
tha other hauling logs to the splitter, we
had to stop every 15 minutes or so to
cloar away the pile. The $5458.95 spliner
i shipped Motor Freight Collect— Harry
Wicks, Home and Shop Editor

Log splitter never hesitated during
day of splitting 6- to I0-in.-dia. logs.

Tha Maodel 1160 from Narthern Hydran-
lics (below) can be set up to split logs ver-
Heoally or horizontally. We preferred the
vertical position because it requires less
bending and less lifting.

uprights. The broad wedge. shaped like
a Nattened cone. locks in place with a
slipper-gripper mechanism. Heleased
by a clutch. the wedge can be adjusted
1o the log length

While holding a log in place on the
bar. the operator activates the ram with
a fool switch, A foot-operated lever
retracts the ram.

We think the Woodmate | is a fine
tool for the average homeowner. It is
highly portable and comfortable 1o use.
A fine built-in safety feature releases
pump pressure should a log slip from
point-to-point contact during use.

We were concerned, however, about
the foot-switch position on Woodmate
I Since it's at the base of the machine,
there's a good chance a plece of split
log could fall an the operator's foot

All American
Fiqua Engineering invented the hy-
draulic splitter for industrial use in
1967, Now, it has developed the All
American for homeowners. A horizon-
(Plagse turm o page 184)

SPECIFICATIONS OF LOG SPLITTERS TESTED

MODEL MANUFACTURER" OFERATING POWER DRIVE MAX LOG WEDGE [width =  SPLIT CYCLE MFR.

FOSITION LENGTH length % ht) FORCE  (Seconds} PRICE®
SalidAx Clamfweld Tirmmer Horizunial Manual Hydraulic 24 EnE afg B wns Hat § 260
D5-26 Flowiron Horzontal 11-amp. electne  Screw 26 by v B o= Y T4 ons 40 400
Woodmate | MoCulloch WVartical Beamp. eloc Hysdraulic 28 T w &l = 10 tans 18 450

BEr Dy 134"

All Armerican Pigqua Enginesring Herisantal 5-hp BES" Hydraulic 28 LU B 10 tons 18 =111
Il-l;!tnrh Mook G- Haath Co Horizonsal 5 hp Hydraulic 21 = 4= B 10 vons 24 550
CZ26A Dl Harizontal 5-hp BES" Hydraulic 25 1% « § = 7 12%% tons 16 1.340
Sears Bes: Craftsman Sears, Roebuck and Co.  Horzontal B-hp B Hydraulic 28 2% = % ® BT 15 wns 16 1,650
Model 1130 Morthern Hydraulics Horromntal 5-hp BEst Hydraulic 23 1= 6«8 15 tona 14 BSS
Maodel 1160 Northern Hydraulics Eilar L hp Hydraulie 25 4= B = BUAS 1542 1ans 16 1.180

'For sdtresses see the manufacturers bt on page 184. ¥ Many log splitters am unassembled—thers may be charges for assembly, freight and handling,
"Mt applicable. "One way. splits in both directions. “Blach & Decker. *Hrigygs & Straton
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If you already
OWN 8 power
ice auger, keap
this ad in mind. You might need a new
one sooner than you think. If not, thisad
should be required reading.

We maka our ice auger in our own
factories, in its entirely. We make
everything, from the powerhead to the
blade. Nobody else does! Sowe giveyou
a single warranty, covering the entire
auger. And nobody eise does thal gither!
Mot one.

They !l give you from two to three
different warranties, from diffarent
companies, at gifferent locations, The
seller doesn't stand solely behind his
product, because he didn't make his
product...he just assembied it. Our One
Year Limited Warranty is on a single
sheet of paper, signed with only our own
name. We proudly are fotally responsible
for it

Assembling an ice auger from other
people’s products is an object lesson in
compromise. These various disparate
parts may work accepfably...but
“acceptably” is unacceptable to us. We
expect the best from curselves, and we
getit.

Consider. We designed and builta 1.6
hp engine for our auger, because that
was exactly what was needed. We hadin
our inventorya 1.75hp.a25hp.and a
3 hp engine. We couwld have used any one
of them, and saved a bundle, Each
of them was “acceptable”._.but not

If your Ice Auger

cost more than*149,
the fish that got caught
was YOU!

perfect. You'll see a lot of different
engines out there. That doesn't make
them right: it only means they wera
available,

Ask the right questions. Ask why their
gear reductions are only about 1001, while
We use more expensive gear reductions
of 35:1. Understand that & proper auger
blade must tum slowly, and a 35:1 gear
reduction is essential, regardless of
cost. Understand that our safety clutch
was designed specifically for our engine,
and blade, and didn't come off
somebody's shelf because it was
"available”. Our clutch isn't
“acceptable”.. it's perfect

You'd expect to pay more for
our auger, because it's worth it, But
you pay fess! A ot less. You pay us a
single, legitimate, modes! profit. With
the assemblers, yvou'll have to reimburse
them for the profits they paid toan engine
maker, a blade maker, a dutch maker,

a gear makear, or some combination
thereof.

Qur retail price of only $149 is the
lowest retail price of any auger. It's
probably lower than any of the
assembler’s whalesale prices. A hundred
bucks more than our $149 wouldn't
get you a better auger, Or a better
warranty,

This Introductory Offer is good
through January 31, 1983, and then
the price goes up by a hundred dollars;
which is what it should have cost in the
first place.

Dep't P

AQUABUG INTERNATIONAL, INC.

100 Merrick Rd., Rockville Centre, NY. 11570 (518) 536-8217
Please rush me the Aquabug Ice Auger for only $1491

Enclosed please find: Mamea

OCheck O Money Order Address

OMasterCard # City

OVisa# State Zip

Phone orders accapled on Master and Visa Cards
MY, Residents add appropriate tax.

Pleage add §12 for pogt
Canadians piaass send 330 for same

. Mardling and FSurance,

O/ you're interested in our famous
bicycie enginas at $100 off, please
check this box.

SPECIFICATIONS

Engine... 1.6 hp, 3 cc
Auger bl 48 inchaes long, 8inch
lamatar

Raplaceabls Blades

Dead Man Throtie, Blade Guards

Gear Reduction_. 351

Total waight.. 225 pounds

APM 7000

Multi-attitude Carburetor

Cantrifugal Clutch

Heavy Duty Bail Bearings, Cut
Steel Gears

Dvrive Shaft..1/2-20 thread, for
available earth suger and Jacobs
chuk



3-Wheeling to Independence!
Free Bookiet
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CYCLE-CHAIR. the NEW ALUMINUM ELEC-
TRIC BIKE that is oiffersn! and Safer IF's 30
easy 1o handle, you control on, off, forward
revarse, § aH! steering, and braking with
just ONE

Lise E‘-’GLE EHAIR indoors as well as*out-
doors. Climb sleep hills and ramps, travel to
the store, o take it to the bank. Be Indepen-
denl on the Cadillac of 3-whesglers. s low
center of gravity and all-aluminum frame
makes CYGLE-CHAIR the lightest. stronges!
gafest J-whesler nn tha marks! tnday. Cosis
only pennigs to raﬁmﬁa at home.

nd for free bookdst and special offer on

CYCLE-CHAIR, PEDALPOWER electric bike
motors and pedal tricycles or call toli-iree
1-800-257-7955, in N.J. BO0-232-6550

30 Day Trial = Money Back Eummu

GENERAL ENGINES €.
591 Mantua Bivd., Sewsll, Ifew Jarsw EIEUBG

AUTOMATIC
DOOR SEAL
zSAUES ENERGY

Cut heating foooling costs "ﬂf
.

Easily instalied Keystons :”'
Battom Door Seal kocks fight ot
when door s chosad .
avlomatically lifts the instant
dode 15 &5 opened .. na drag
ng wear, install on gutside ar
msice doars o keep drafis,
dust. noise. oul. Standard 36
unit only $19.95 ppd. (Oualithes
for 15% residential tax credit)
Mther sizes fit std. dodrs 26
and can be cut to i1 ot

sizes. Order Loy from deader

o direct —1he earlier you 7
order, the quicker your
savings starl! Keystang
Industries, P10, Bo 743,

Please send ¥ Aytomatic Door Geals @ 51665 m
| anclnsa § tor ppd. delery (allow 46 wha)
OMydooris ___ wids Please send price

W Serd Reratae Piease pom or pe.

Hame

Adidress

Coy

Stame Lip

“5  PaH
Med 1H<12weB0" 745" B2 PRM
Lig T3elwelr EYA SR RRM
*Tan bn OA ChiMdd CIM Products, BS62
Larihorn. Muntington Beach. CA 556

ARE YOU'LOOKING
- FOR EXTRA MONEY?
"GO INTO BUSINESS!.

S prbel g e

Fﬂ'FI F'IJLL DEI'NLS :
EEE OUR CLASSIFIED SEGTSDNI

1684

12" THICKNESS
PARKS PLANER

The PARKS NO.
95 is a compact
modestly prl-m&
planer with mill
planer precision
and ruggedness.
More D00

in use around the
world. Write e

for complete de-
taiis!

THE FARKS WOODWORKING MACHINE CO.
Dwpt PM, 1501 Knowlton 51, Cincinnat], Oh, 45223

\{u‘_rm of Quality Westworking Machines Susce 1487

INCREASE YOUR FIREPLACE/STOVE
EFFICIENCY ! .

ey e et feom oy

Tiriplace of windsbowe with ——

s sy g s T
Mo Inhir & comph daciion of (b bead

m-hlmhﬂlhmdhrthﬁlmd\_

Firmp aesl m hrarear.

Cilp and mail this ad today! o

LOG SPLITTER
(Cantinued from page 182)

tal splitter with a gas engine and two-
stage pump, the All American musters
10 rons of splitting force.

The wedge on the All American is
the largest of any machine we tested
and its ram cycle is the fastest. Con-
trolled by a single lever, the ram is
guided by Teflon shoes and & special
wear plate. The main beam is heavy
tubular steel and the entire assembly is
mounted on large rubber tires. It can
be towed by car or tractor with a suit-
able hitch and stored vertcally when
not in use.

The All Amertcan was by far the best
looking splitter we tested. with a bright
vellow frame and glossy red fenders.
We found it split green and seasoned
logs with equal ease.

Didier Model C26A

With its narrow wedge design and
12%-ton pressure rating, the Didier
C26A is well suited for tough, unsea-
soned logs A gas-powered, borizontal
splitter, it has a bwo-stage hydroulic
pump

The C26A has three quality features
not found on other machines we tested:
replaceable solid brass ram guide bars.
heavy stee] tubing linking the cylinder
te the hydraulic control valve, and a
handsomely cast control lever. Most
splitters have plastic or steel guides,
ordinary pressure hoses and steel-rod
control levers.

ther key features on the C2B6A
include a heavy-duty axle and large

SAFETY STANDARDS
National Hydraulic Woodsplitter
Manufacturer's Assn. (NHWMA)
has proposed stendards for safe opar-
ating instructions and waming labels

hg!nmupnuﬂmwiﬂ: the Consumer
Products Safety Commission, which
reports there were 4,875 injuries relat-
ed to log-splitting devices in 1881.
Amaong the points emphasized in the
NHWMA guidelines are these;
B Read and understand the owner's
manual fully before using a splitter.
B Never use a splier for any purpose
other than splitting wood.
B Newver oparate a splitter when under
the influence of alcohal or while under
medicatinn.
B Never place hands or fest betwean
log and wedge or log and ram.
B Don't straddle splitter or step over it
when in use,
B Newver allow more than one operator
at a dme. Keep bystanders claar.
B Wear tight-fitting clothing, goggles
and safety shoes.
For more about safe procedures and
standards, write NHWMA, 1836 K St
N.W., Washington, D.C, 20006.
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This rig exerts five tons of splitting pow-
ar—anough to pop 2-ft. lengths of maple
or ash up to 14 in. in diameter with sase.
You save money by bullding it youwr
galf—from parts that aren't at all hard 1o
find.

To get a complete set of plans and
detailed instractions for'bullding the log
splitter, make out a check or money
order for $8.95 payable to Popular
Mechanics and send it to Log Spliter,
Popular Mechanics Library, Box 1014,
Radic City Statlon, New York, N.Y.
10014,

Allow three to four weeks for delivery
of your plans and instructions via third-
class mail. For faster first-class mailing,
include 75 cents extra.

BUILD PW'S HYDRAULIC LOG SPLITTER

preumatc tires for over-the-road tow-
ing. An optional road-towing package
includes safety chains and lights.

Sears’ "Best” Craftsman

Sears’ top-of-the-line model i5 a gas-
powered, horizontal splitter with a 15-
ton rating. The main frame is a 4-in.
stee] I-beam mounted on large tres for
road towing

The Craftsman offers good features
for safety and convenience. The control
lever must be held forward for split-
ting. When released, it shifts automarn-
cally to neutral. Pushing back on the
lever locks it into ram-return position
until the ram Is completely retracted.

Sears offers two splitter accessaries
we really liked: a folding hitch stand to
keep the tool level during operation
and a “leg cradle” that's 14% in. wide
to eliminate the need to hand-balance
logs on the main bearn. Sears also sup-
plies a breatherless cap that allows you
o store the tool vertically without
draining the hydraulic oil

High Profile Model 1130

To answer the mMost COMMOn COIMm-
plaint about horizontal splitters—
namaely, that they require too much
bending—the High Profile model is
designed with its tubular stesl main
beam a gomfortable 29 in. from the
ground. With a mild-steel ram guide,
underlayed with hard brass and a 15%%-
ton rating. the High Profile is among
the moast rugged tools we tested.

Standard equipmem for the High
Profile is a 5-hp Briggs and Stratton
engine, but the maker offers an B-hp
Tecumseh motor which it claims cuts
the ram cycle from 16 to 11.7 seconds
Another accessory s a quarnering
wedge that slips over the permanent
wedge 1o divide a log inte four parts,

Our test proved the higher design to
be & mixed blessing. While there was
less bending during operation. lifting
heavy logs up to the peam required
maore effort. Using the quartering
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wedge caused some flexing of the main
beam and we also noticed some leak-
age of hydraulic oil and gas caused by
engine vibration.

Model 1160

The maker of the High Profile unit
offers another spitter—the Model
1160—one of our favorites. While
identical to the Higa Profile in power
and available options. the 1160 has
some Important design differences.

It can be operated either vertically or
hortzontally. Upright. it can be moved
easily like a hand wuck. Or, it can be
towed by car or tractor. The Maodel
1160 is the only splitter we tested with
the wedge mounted directly on the
ram. A heavy steel plate backs up the
log and serves as a base mm vertical
operating position.

The ease of operating the Model
1160 vertically was unmatched by any
other ool Heavy logs need not be
lifted at all; they can be rolled up and
tilted on end for splitting. We also liked
the steel fingers or the frame which
push off logs jammed on the wedge.

Splitting tips

Regardless of which tool you choose,
these tips will ease splitting chores;
B Place the smaller end of log against
the wedge.
m Split any large diameter logs into
thirds.
B Don't set knots in front of wedge.
B Split crotch logs a leg at a time. P
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Now: Good Music
FromTiny
Cassettes

We listened to microcassette machines and found they're
not just for dictation anymore.

BY ART ZUCKERMAN

f smaller is better, tape recorders are get-
ting better all the time. And one thing is
sure: The smallest are better than ever.

If you've seen, or heard, microcassetles
before, you may be wondering what all the
fuss is about. The tiny 2-inch-wide cassettes
used to be suitable for dictation only. Thay
just couldn’t reproduce music in any way
approaching true hi-fi.

But there are new (and more expensive)
formulations of tape, and even newer
machines that can take these gouped-up
microcassettes and record and play back
high-fidelity music on them. These new
microcassette decks look like the beginning
of a trend because of the growing demanc
for good musical reproduction. conveniently
packaged for people on the go: walkers, jog-
gers, bicyclists and others.

Microcassettes with new, metal-tape for-
mulations are anywhera from two to four
times as expensive as the older ferrous-
amulsion tapes. But, as the following speci-
fications show, the new decks can exiract a
lot of enjoyment from the new breed of
microcassettes. The decks themselves are
more expensive than micro-
cassetie players used to be,
which is to be expected
But, remember, if you want
to listen o music and not
convarsation, only decks
like these can give you high-
fidelity sound in the confines
of this small format.

First, the decks

Fisher was the first 10 take advantage
of metal tape’s capabilities when it
Introduced a microcassente deck for
home use, the CR-M500. Locking like a
downsized compact cassette deck—it

The microcassette (top of page) has
openad the way for full-featured,

tiny tape machines. Aiwa’s plays
both microcassottes and standard
compact cassettes. Olympus is pocket
portable. Fisher has a whole line,
from at-home decks fo portables that
record with built-in AMFM radios.



Fisher's versatile PH-M77 dual-mouth deck is able to accept both regular-sized com-
pact and microcassetres. Afwa’s C5-M1 portable unift features its own AMTFM radio.

weighs a hefty eight pounds—the CR-
MS500 has a claimed frequency re-
sponse, with metal tape, of 40 to
12,000 Hz =3 dB. True high fidelity
calls for reproduction up to at least
16,000 Hz, so the CR-MS500's metal-
tape frequency response is comparahla
to that of the early compact cassette
decks.

The deck’'s Dolby noise-reduction
system provides a claimed signal-to-
naise ratio (the spread between inher-
ent tape hiss and the quietest recorded
sound) of —56 dB, using metal tape.
This compares favorably with a good
compact cassette deck with Dolby off.
The M500 has no microphone inputs,
but it does record from a stereo receiv-
er, amplifier or other line source. An
optional accessory lets you record
directly from (or to) another tape deck
without using an amplifier in be-
tween.

This microcassette deck operates ex-
clusively at 2.4 centimeters per second
{cm.sec.), and Fisher claims a fairly
decent wow-and-flutter (speed irregu-
larity} performance of no more than
0.07 percent. The CR-M500's suggest-
ed retail price is $479.95.

Sany's top of the line

Heading the Sony line s its home
microcassette stereo deck, the TC-
MRBRZ. Unlike the Fisher deck, the Sony
has a diagonal front panel. In addition
to a.c., it can be powered by external
d.c. or two D-cell batteries in an inter-
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nal compartment. The deck also has a
stereo mike input, in addition to line
inputs and outputs. With metal tape,
the single-speed (2.4 cm./sec.) deck has
a claimed frequency response of 30 to
12,000 Hz =3 dB. Wow and flutter are
reportedly no more than a meager 0.08
percent.

The Sony deck has a claimed signal-
te-noise ratio of only —47 dB with met-
al tape, but it has ro Dolby or other
noise-reduction system. That, together
with the absence of computer-logic con-
trols and the use of VU-type recording-
level meters, rather than LEDs, proba-
bly accounts for the modest $249.65
suggested retail price.

Both worlds

Aiwa, as well as Fisher, is offering a
portable radiotape combination with
both microcassette and compact cas-
sette transports. Both the Aiwa and
Fisher units have built-in stereo ampli-
fiers and speakers and offer two short-
wave bands, as well as AM and FM
reception. Each can dub tapes either
way or record from radio or micro-
phone. But the Aiwa can also start
recording on a compact cassette and,
when it runs out, continue recording on
& microcassene,

Both units also have LED recording-
level indicatars, and they can use CrQ;
{chromium dioxide) compact cassette
tape, as well as normal and metal
tapa.

The Fisher PH-M77 has a claimed

compact cassette (standard) frequency
range of 70 to 14,000 Hz and a micro-
cassette range of 80 to 8,000 Hz, both
with metal tape. The unit is 20 inches
wide and 7% inches high, weighs 13
pounds and sports a $449.95 suggest-
ed retail price tag.

The Aiwa C5-W7 has a compact cas-
sette frequency range of 50 to 14,000
Hz with metal tape, 50 to 12,000 H=z
with normal tape. Its claimed microcas-
sette frequency range is 80 to 10,000
Hz with metal tape, 80 to 8,000 Hz with
normal. It also has special features such
a5 a bass-boost switch, program-search
capability for the compact cassette deck
and a sleeptimer mechanism. It's 20%%
inches wide and 7% inches high,

L weighs 10.6 pounds and has a list price

4

of $430.
A portable world

The portable sterec microcas-
sotte racorderfradio combinations
with built-in stereo amplifiers,
speakers and AMFM radios are
gaining in popularity. But the
stripped-down, pocket portables
are moving along, too.

The kangaroo-pouch feature of Fish-
er's PH-MB8 lift-out recorder puts this
combination unit in a class by itself
The mother unit has a tone control and
line inputs and outputs. The detachable
recorder has headphones, two built-in
microphones for stereo recording, two
tape speeds, a cut-and-review feature
and automnatic stop. Fisher says its fre-
gquency range is 100 wo 8,000 Hz. The
entire package lists for $308.95, includ-
ing headphones and a.c. adapter.

Fisher's PH-M25 personal microcas-
satte recorder weighs in at only 9 oz,
but it doesn't have a radio or a built-in
speaker. It does have lightweight head-
phones, two speeds, built-in sterso
microphones, combination micling in-
puts, & pause switch and mixing circuit-
rv that lets you hear the outside world
through the headphones while listen-
ing to a tape. The PH-M25 has a fre-
quency response of 80 to 8,000 Hz =5
dB. It lists for $249.95.

Rounding out Fisher's personal por-
table line is the PH-M20 microcassette
player. A two-speed unit, the PH-MZ20
is strictly a tape player, though it does
have a built-in microphone which
allows you to listen directly to the world
at large through the headphones. Like
tho PH-M2E, the M20 has a frequency
response of 80 1o 8,000 Hz =5 dB. It's
suggested retail price is $208.95.

Except for the lift-out feature, Pana-
sonic's RN-600 portable microcassette
AMFM radio combination has features
similar to Fisher's PH-88, including
two-speed tape operation. Burt its built-
in microphones are at opposite ends of
the 10%-inch-wide chassis, and it has
{Please turn to page 188)
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WORLD FAMOUS SOLAREX"®

Wrap-Around Madal
#529-Clear !ﬁlﬂ'-{ln_w

For Use-Over-Glasses Model
#820-Clear #849-Grey

"The Safest Protective
Glasses You Can Buy!

Now Available Directly From
The Manufacturer At Special Prices!

Over 1/2 Million Sold!
The Toughest,
Safest Lens Ever Made!

Solarex Safety Shields are the best
prolection you can buy for your eyas
—in tha shop of working outdoors.
Practically indestructible, thesa
rugged glasses exceed accepted
standards for safety glasses by 200
times. Made from LEXAMN " which
15 used on the Space Shullle and
astronaut helmets.

These Safety Shields are available in
twa siyles and two coloss.  clear tor
indoors and Solartone” Grey for
ouldoor use

Save! Order Two Pair of
SOLAREX Safety Shield Glassas
For Only 517.50, Plus Shipping.

The low price per pair is $10.00, but
with this coupon you may purchase
both clear and grey glasses for
onty 517.50, plus shipping

I™ 90 DAY MONEY BACK GUARANTEE! Within 90 days, If not

DAY MONEY BACK GUARANTEE! Within 30 days, if not
completely satisfied — Return for prompt refund of purchase price.

To order, send check or money order to:

SOLAREX, PO, Box 611
Ridgely, MD 21681

Credit Card customers please fill in card number and expiration date.
[0 Visa or (1 Master Card #
Expiration Date

Name

Address

City State Zip

Large Wrap-Around Model For Use-Over-Glasses Model
#529 -Clear #629 -Clear

#549 -Grey #5649 -Grey

[ Yes, send me two pair (one
Clear, one Grey) of World
Famous SOLAREX ™ Satety Shield
glasses for tha low prica of
517.50, plus 81.75 for shipping.

[ Yes, sénd me two pair (ong
Clear, one Grey) of World Famous
SOLAREX" Safety Shield glasses
{can be worn over reqular glasses)
tor the low price of 317.50, plus
51.75 far shipping.

[J Yes, send me one pair

O Clear or O Grey of SOLAREX®
Safety Shield glasses {for use
aver regular glasses) far $10.00,

plus 51.25 for shipping
FREE CASE(S) WITH ALL ORDERS
SATISFACTION GUARANTEED. TOTAL — .

[ ¥Yes, send me one pair

O Clear or O Grey of SOLAREX
Bafety Shield glasses for 510.00,
plus 51,25 tar shipping
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NOW: TINY CASSETTES
{Continued from page 187)

recording-level, tone and balance con-
trols, plus an LED recording-level indi-
cator. An a.c. adaptar is included for the
suggested retail price of $2098.05,

One of the latest additions to Sony's
famous line of Walkman personal tape
players is the microcasserte M-B0. It
comes with an FM tuner pack that fits
into the microcassette well. It also fea-
tures earphones that fit directly into the
ears, without headband or retaining
clips. It has a frequency range of 50 to
10,000 Hz and lists for $199.95.

Somewhat larger. at 13 oz. with bat-
terles, is Sony's M-80 Soundabout
microcassette personal portable record-
er. The M-B0 offers two speeds and
built-in AM radio, as well as FM stereo.
It even includes a built-in speaker,
which blends the two stereo channals,
in addition to stereo headphones. At its
higher speed, the recorder has an 80 to
8,000 Hz frequency range, using metal
tape. It records from either the tuner or
an optional, stereo microphone. Fea-
tures of the microcassene Soundabout
include a tape counter, pause control
and automatic shutoff. Its suggested
list price is $198.95,

Olympus is very much represented in
the new generation. With the 5R11, it
has upgraded its microportable by
making it into a stereo unit and extend-
ing its frequency range considerably.
The Olympus now covers 100 to 10,000
Hz. using metal tape. An FM stereo
recajver is built into the tiny, 10.1-cz.
{with batteries) recorder. It records
from the tuner, external microphones
or extemnal line sources. Lightweight
sterec headphones are provided, in-
stead of a built-in speaker. The SR11
has a suggested price of $199.95,

The Aiwa CS-M1 unit has only the
standard microcassette speed of 2.4
em.Jsec. It, too, has built-in stereo
microphones, plus external mic inputs,
There is tone control, an electronic
pause ocontrol, digital tape counter,
automatic stop and other features.
Aiwa isn't reporting the machine's fre-
quency range. The 1-pound, 15-0z. unit
lists for $250.

What lies ahead?

Before long, we should be seeing
home decks with dual compact-cas-
sette’microcassette transports to make
dubs superior in quality to what the
portable dual-transport machines can
do. Prototypes of such decks have
already been shown at trade shows.

Many experts fes] the microcassetie
has a big future in small cars. For one
thing, the elecironics would take up lit-
tle space in dashboards or consocles.
And think of all the microcassettes you
could store in a small glovebox!  PM
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Keep your kerosene
heater trouble-free
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Clear Kerosene

Mark Crystal Clear Herosens Is the
highest gquality kercsene avallable and
Neips kesp your Kerosans heater work-
ing at wop efficlency. Mark Kerosene
Heater Fuel mests the toughest stan-
dards, exceeding 1K spacilicalions.
Mark burns clean and odor free, and ex-
tends wick life. Look for Mark Crystal
Clear Kerosene Mezater Fuel at leading
rotallers averywhere.

Mark

Crystal Clear Kerosene

4520 Sherwood Teeracs  akn Blall, ilinoly SO0

<]
Send today for our 38 page color Cataiog of the mosi
magnificent hewricom quality anhique regroducton
EbpCE you can bulid.

Your choice of Oramdiaiher, Grandmoifes well masile
desh chacks and more Available Thom pland of resdy-
lo-a5samble ks Tor &l levels of shll With Sold %
hand-matched hardwoods i walngl e cherry or Hon
duras mahegany Imastted precision movements and
chimes. Solid brass dials plus toals. hardward, Books ghd
BCCESSoNME Yoo v never Seen d hnet catlalng. Voo B seved
basded b Beiles Cinch

| Please sewd me your Med 38 pag color catslagus wilh otw
:u'u supploment. | enclose $1.00 dor postape and handl-

Plaase zand me mqﬂww-
ment. | encigee He ﬂu_

Hame
Adgress.
Citys Stane

.:S’Iﬁlscm &. sufhuan

ne Clockmaders 147
Dept !1! W 'anmoulh Eap-el:u-d LA 028

Maheorﬂeplmclockseasﬂy.

WITH THE FINEST CLOCK MOVEMENTS & ACCESSORIES
. FROM EUROPE and AROQUND THE WORLDY

\
CL&CK CRAFTERS 2

] SEDEN PETERSON iCapl RFSEDALLACORDY 34

0000000000000 00000 CRORBRIRN

For pleasure or profit, now you can get
the vary highesi quahfy al the very best
prices_ Our onfy business is clocks!
EXAMPLE: Junghans No. T56 guarl? movement
wesl German design accurale 1o 60 sec. & year
Easily instaliad, lull 2 year warranly Fres Goldione
hancs Price s jus] 8750 plus §1.50 5&4 (Coino res
acddd lae ) Qulttanding walus oider pours ioday!
4% 1% Dap Daiw

Total mifse St & Hangteg Tokad
MNama

E - - AT

1y & Box Mumber e acd 57 ) st dor postpe)
Gy Staiei Fip

Save 50% Build your own

Grandfather Clock

America's Quality Kits

For Over 60 Years

NEW! 3 IN 1

POWER-FEED

PLANER/ MOLDER
JOINTER

The first affordable shop
| of ks king!
|

FLAMER
¥ FAcCTs

MAME.
(Fiease pnn)
HEW ADDRESS
CiTY STATE JIF CODE
189

OFITS
Butd & qualty Grarsffather C New luth low ¢oat fough | & FR
o umbes nip valyably Bnished |

Avadable n easy-lo-follow pians, 3 | P90 for granctather clecks A T
for £3, D"BD'TIP'HB semi-asserbled | Iﬁﬁ? g TR | ot
handcrafied kis in M | pupulat patierns B costom dessge )
oak and wainut, The Eglinas and jomts wahout change-ower | ——
Flnlwumamn'hlu | Lafties coetipiate  ready o use FREE
Writs lor Free dascriptive INersture, 35-DAY FREL TRIAL! Easy torms | iNFORMATION KT |_
Eslablished 1916 I CALL TOLL-FREE 1{800)824-T888, Oper. B4Z !
KUEMPEL CHIME ||  "™'mmmowse |
i OR WHITE T i
Clock Works & Studio |} WODONASIOR DOLL. M H

Degt 11 - 21105 Minatonsa v, Excabsior, Minn 55331 | |, 2043 T8ITace, Dul, P15, Kansas Cily, MO 64108

T D - - -



SOTZ GARAGE SHOP HEATER

* PRODUCES MORE HEAT THAN 2 OR 3
HIGGH PRICED STOVES

= TREMENDOUS RADIATING SURFACE
AREA GIVES ¥OU MORE HEAT WITH
LESS WD

= BURNS VERY LOMNG WITHOUT ADDING

WOoOD
s ENGINEERED TO PREVENT DRUM
BURN OUT
 TESTED TO UL STANDARDS
# EASILY HEAT YOUR BIG FARM BUILDING

sHeating Copoacily; 152000 BT/, Dothom dasm
200 BTU e dowbie dram

sComtuchion: Door, dooe froma. fles color, droll
conhrol indeencd craft chorned of 13 ga. siesl egs 178 in
tlenl Ninge: ohch, calch of 144 in steal nuts ond
bty Top Dname Conneclon fonges, e ossermbly, 4
reshing Drockeds. ruls ond bolfy,
=Guaranies: | yoor inol oifes 10 yeors ogorst tolua
=UL feating conductod By BF Goasser, Ergirdsars

PRICE:
DELIVERED FACTORY

TOYOURDOOR  PICK-UP
.§38.93 53496

...$2093 .. ... 51796

Bollom
Top .

bottom kit
factory

334.96

Betore you spend 5500 o 5600 ona
wood heater, fry the Sofz Heoter Kit for
uncle: S60_at our sk If (within one yaar)
you dom't agree it out performs any wood
haater monay can buy, of (within 10
yaars) if the kit cracks, warps. of burns up,
your money wil be refunded, including
shipping charges.

Kit converts a 55 gollon drum (not
supplied) intc a high capacity wood
burner. Features large 1% square door
opening. com-lock door catch, and
spark-proof design. Patented internal
craft channed, drafl control and airfight
daesign allow confrolled. afficient heat,
while limiting metol temperatures of
barrel, to prevent burnup.

Lsa of draft confrol olows you 1o haat
large or small areas. Basement instalikation
heats your entire home, Great for your
parage, wodkshop, of cabin Top dium
squeezes 50% more BIU's from heat
normally kost up the chimney, Heavy steel

WISA AND MASTERCARD RUSH ORDERS
CALL H800-321-98592

{INSIDE OHIO CALL 1-216-234-502T)

of SEND CHECK OR MONEY ORDER...
Somy, no COD's

kit boits together quick and easy.

Thousards in usa by US Amy, Navy,
Depts. ol Nal. Resources, Agricutture,
Faderal, state and local government
agencias,

OUR 26TH YEAR

FREE info. obout 55GAL HEATER (SHOWN),
heating water. drying wood, fireplace-to-
wondstova, 15-30 gal, kits also avaiabile

Sofz Corporation, 13543 Stalion Rd., Columbia Station, OH 44028

HUSBAND'S S0 PROUD

We are heating our whole house with a 2
drum heater, Our house i= 1704 sq. i,
Our house is warmer now Lhen it has ever
heen. People just can’t believe it ll they
come 2ee il My husband is so proud of it,
Now we are putting a bottom drum kit
in Lhe garage. Would you please send us
any ads or papers you send out. We don't
gel any. s we have to beg them off his
hrother

Shirley Kage, Oxford, Mi.

SAVE HOURS OF LABOR
We are elated with your barrel kit. There
iz no comparison to the traditional wood
hurners on the market today. The twe
barrel stove will extract more heat from
womdl than any other burner we know.
Besides saving in hours of labor, The 127
door opening plus 30736 long length
saves Lime and labor in the preparation of
the wond for Lhe burner. My son recently
inztalled one in his huge house which
always had o heating problem and a
tremendous fuel oil bill and today their
savings amounls inlo s few hundred
dollars each year.

1.0 Dueh, Sr., Senecaville, Oh,

STRANGE SALE!
Enclosed i= a check to cover the cost of a
drum =tove kit, This iz the second one |
have had o build.. No. the original one
didn’t burn oul nor did | lose it in a card
game, Believe it or not, it was the one
itern that completed the recent sale of our
home. 1 had been heating my home shop
with yvour heater for the past three
winters and the buver insizted that [

leave it in the building or the sale couldn’t
be made, Strange? Mot at all. The man
just recognized a geod thing when he saw
it
E.A. Knapp, Cedar Springs. Mi
SUITS HIM FINE
1 was very skeptical when 1 resd aboul
your barrel heater stove 3 vears agn in
Popular Mechanies, hut after paving
#1500 for oil in the winter of 7980, | knew
| had to do something. (1 can't helieve
how [antastic the single drum works, in
fact, | am so impressed | mailed 8 check
for the top kit to put on this springl. Any-
way, | installed it this last Sept., fired it
up and it has heen burning non-stop to
date. Every morning before going 1o
work land getting home 10 hrs, later), 1
load the stove {with a 3-piece suit onl with
the use of vour Solz Woodstove Toals,
which are a dofinite must for maximum
efficiency and safety.. with your warming
top and a circular pan filled with water
the house has o deep warmth to it and no
static from the rugs. Just want to express
many thanks,
David Sayler, 5. Lebanon, Pa.

STEEL VERSUS ASH!
I compliment you on manufacturing a
splitting maul that exceeded my
strongest hopes. It works like nothing
else ['ve over used, | used it on oak logs
20" long and ranging up to 24 in
diameter, and @t split them cleanly with
one swing 11 oul-performed wedges =o
much that | no longer even bring wedges
along when splitting wood. You have an
excellent product. Your idea of incor-
porating & steel handle, instead of the

usual ash. makes it o tool that I'm sure
will last for my lifetine and my children's.
George L. Voss, Partland, Ore.

A HOT DESIGN
| purchased n stove kit last vear and in-
stalled it on a Rudd 80 gal commercial
copper-lined gas water heater. The stove
required only a =mall amount of fuel Lo
hold n pood charcoal fire. 1 wish also o
congratulale vour engineers on the
excellent door design. The door is actually
air tight and does not warp with high
heat, Please enter mv arder for a standard
stove kit for o 55 gal. drum. P.S. | am a
retired design engineer,

Paul Fontaine, Fast Moline, 111

A WARM SALE

It appears that we've become real sales
persons ever since we installed our Sotz
stove. We just can’t help it if we got a ot
of enjoyment sut of helping others o find
the answer to the rising cost of living. We
have people sLopping in Lo see our stove
in action and feel its warmth. Our up-
stairs temp. is 70-75" The Sotz iz in my
hushand’s work area in the basement and
our family room is alse downstairs, A
welcoming change not to have a humidi-
fier and a heater running at all times. We
loved the price, best of all the features,
So far we've used 318 worth of fuel and
that was from Sept. to the end of Oct.,
at which time we installed and fired up
our stove and turned off the furnace. We
are pleased that two more of our friends
have ordered wvour stove kit, “Yes,
“Warmly yours'"!

Jan Knight, Aberdeen, Md.
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FREE

COLOR BROCHURE

Do-it-yoursell pre-cur kin ® Completely
finishad and asembled modely @ Antique
burniture reproducitors ® ‘Wall and shalf
clocks @ Grondiather clocks ® Beoutiful
volid woods (walnut, oak ar cherry] ® Solid
brows ‘West Garman movements # Prompt
delivery @ Money bock guorontes

VIKING

CLOCKS

QUALITY
CLOCKS AT
FACTORY
DIRECT
PRICES.

FREE Color Brochure, Write: Viking Clacks,
The Yiking Building, Dept. Fosnw Foley, AL
356534, Phone: (205) 943-5081

Wiva o whoseraoms: |10 Bast 33, Spanah Far, Alg
kandﬂ-" A9 ame mule south of Foley, Alabomo _J

BEAT the HIGH COST of LIVING!

HEREIS A
<L BEAUTIFUL.
war ro

LEHH UPHOLSTERY AT HOME . . restora old
chairs, solas 1o lika-naw candjlll:ml A clean, an-
joyable way to put spare hours 1o profiable use,
Oid cast-ofis picked up for dollars, worth hundreds
when reupholislered. Fascinaling home study
course includes 1ools, Kils. supplies. Earn 43 you
learn — start your own busingss!

SEND FOR OUR FREE BDONX TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and tha upholstery business and &
sample lesson showning hiw (ke (3bulously sue-
cosziul MUI system s tapght. It costs you nothing
tg get the information and thera's no obllqnlqn
Mo salesman will call

Modern Uphatitery lnvifute,

BOD4S Finlg Bildg , Kansas Cioly, Mo B4111

MAL

STARTID RiD# =

Moder Upholstery Insiitute, |

BODMS Feedd Bldg., H-MI.H.[:-IHW LZAR R 1

Plewse mall me » .‘J |

vour hook, " PROGE %mh'.n L UP- |
HOLSTERY Jor Fun and Profil.” 1 unders

stand no one will call and thero is o ohligatinn :

|

|

I

Mame

Address

City
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SOTZ MONSTER MAUL

FAST-N EASY WOOD SPLITTING

$24-96 DELIVERED

LOWER PRICED THAN IN 1980

SPECIFICATIONS

Weight: Heod-12 o, (Total
waight 1510,

Construction High-carbon steel

heod, hardened edge.

High strength steel

handie.

1-YEAR TRIAL OFFER

+ 10 years agoirst

TQibure.

519.94 Foctory plckup.

Guarartesa:

Price:

524 96 Daliverad to your door

VISA of MASTERC ARD RUSH COROERS
CALL TOLL FREE 1-800-321-9892
Irshcie Ohio 1-218-236-5021
OR SEND CHECK OR MONEY ORDER.
Sorry NoC.ODs

= Splits most logs In one hok-won't
SHCk

* N struggiling liffing heavy logs up
to righ priced power splitfers.
*Drogy ‘arm, saw ‘em, $tond “em up,
ond spit 'eml

*Forge! about lost, stuck, of fiying

wedges
+No gosolne, no sef-up No foke-
down,
» Mo wooden handies 1o reploce.
® Mo girmmicks. Just simphea physcs!
We ot 5017 hove Deen making the
same quiet offer for years Try a
Monster Moaul af cur riskl Within one
year. if you gon't think it's the fastest,
feqst fiing method of spliitting fire-
wood, et us know, and we will give
YOU yOud money Dack. including
shippirg Plus Vs guoranteed
againgt fallure for 10 years,

OUR 26TH YEAR

Sotz Corporation, 134643 Station Rd,, Columbla Station, OH 44028

SMOOTH ASBUTTER

1've bought my last hickory handle for my
aplitting maul, My next door farm neigh-
bor lvaned me his “Monster” one day,
that s all it Look. 1 split all scasoned wood,
Hickory, American Elm, White Oak and
even red elm, Split um like 8 “hot knife"
through butter.

Tom Rymer, Stover, Mo,

NO SHOCK WITH
METAL HANDLE!

You can add me to the chorus of Monster
Maul testimonials..it's =0 moch better
than any other maul I've ever used. its
amazing, My one concern was shock
transmitted down the metal handleno
problem; It doesn’t feel any different than
p wood handle. Enclosed is an arder for
a 2 drum stove kit and a lift-n-saw. Have
a happy New Year - [ know | will,

Jeff Connaway. Council, Id

1 FEEL GREAT
1 enjoy working each day and leeling good
after accomplishing a worth while project.
and let me tell vou, after 3 Lo 4 hours ol
splitting wood with the " Monster Maul™ |
feel great. I've split lots of wood in the
wears past, and | haven't found anything
that iz even close to what the maul is like.
This is the 2nd vear we have used the
Monster Maul and | see more results
faster by using the maul, Before, it would
take about iwice to three times as much
time and work to get the same kind of
results 85 we do with the Maul, To me
time ix money and Lime is effort, by using
the “Fantastic Monster Maul” 1 have
more time and effort for other worth while

projects. sk B, Bradford, Blanding, UT

SPLITS 20" OAK!
NEVER STUCK!

Last vear was my first with a woodstove
and the first that | cut my own firewood,
1 had been uzing a &4 splitting maol and
u 6 sledge with wedges. For kindling |
had & large supply of braken handles! As
a joke somehody left an ad for the
Menster Maul on my desk at work. It
sounded great to me, so | ordered it 1
congldn't believe your prompt response for
I had the Mons=ter in about 8 week. It was
great! [ couldn't believe how e sy split-
Ling even 207 oak was. To this part of the
country o common hardwood is sweelgum
which burns well but splits owful, Even
the Monster can't always split gum in one
shot, hut it has never gntten stuck and
it is the best way 1 krow how to split this
tough wood. (Many people who rent out
log splitiers will not allow them to be used
on gum’) Two of my (riends have been o
impressed with the Monster that they've
ordercd their own .,

Hobert Prince. Virginia Beach, Vo

SURE PUTSOUT THE HEAT!
1 purchased vour single drum heater kit
in 1977 and installed it in my house and
naw, 3 vears later [ am still using the
same kit and the =ame barrel with no sign
of any wear on either Lthe barrel or the
kit parts. With just o small amount of
maintenance each spring | believe my
stove will Inst for many vears to come, |
have looked at mary other brands of
stoves in other peoples houses since [n-
atalling my Sotz heater and | can't see

where any of them are more efficient than
my Sotz, and many of Lthem cost from
BI00.00 to 60000, That barrel stove may
nol look as pretty as some of those
"factory built” stoves but it sure puts out
the heat!! Thanks again for making a fine

product. paygl Kuzman. Mars Hill, N.C.
BUYS3 MAULS!

Please =end me another Monster Maul
This iz the third Maul I have bought. One
for me, . .My son uvsed mine and then |
gave him one. Now a friend that sells
wood for a living used mine and begged
me ta sell it to him on the spot and get
me another one, 5o [ did and here | am.
Best wood splitter | have ever seen,

J.W. Kirkman, Kingzport, Tenn,

PRICELESS INVESTMENT

| was introduced to vour Manster Maul...
Mot only did it save me g great deal of
time, but it also saved me the expense of
buving other mauls—as | would go thro
1 or 4 in the span of less than a yvear.
In fact, the foreman of the City of Med-
ford's Forestry Dopt. referred to the Maul
as “'a priceless piece of equipment.” The
maul is one af my best investments...

R. Dithiacomo, Medford, Mass.

MONSTER FAILS!

In the lsst week 1 received vour replace-
ment maul for the one that had a defect,
I wanted vou to know 1 think your maul
is great only surpassed by your fine ser-
vice. | have a relative and a friend who
will hoth be buving vour fine product in
the next few weeks, A pleasure doing
business with your company,

William Goodrich, Ledyard, Ct.



HOW TO FIND

GOLD NUGGETS
ELECTRONICALLY

Finding gold nuggels of Coins k& now
made easy with 8 new patented gold finding
detector. Before with other detectors it
was virfually impossible because of inter-
ference irom black sand. This new detector
is unattected by black sand and can detecl
pinhead size gald nuggets al greal range.
Its maximum range is 17 fest. It I8 wary
lightweight and has perfect balanca. One
of our customers who had tried five other
makes and couldn't find a single nugget
now reports finding op to Six Nuggets in
one hour with his Gardiner delector.
Recently a 400 ounce gold nugget was
found with a detector. Free catalog.

GARDINER ELECTRONICS
Dt 2% & 4728 M. Tth Ave. ® Phoanix. AZ BSOS

STEARMAN PT-17
A riding Toy Airplane, pedal operated, stick
control, plywood conmstruction, minimum
welding, easy 1o folliow completely detailed
drawings

NOW AVAILABLE:
Stearman PT-17 - Fokker D-7 -
Sopwith Camel - Plans, $10.50 Ea.
SMALL FRY

TOY AIRCRAFT COMPANY
709 So. State St.-Ukiah, CA 95482

GET THE MOST
OUT OF
YOUR CAR.

SAVE $8.32 ON THE
TOTAL CAR CARE SYSTEM.

*TIRE SEALANT-Soals punctures instantry,
=CARB DEGUNK:The finest carburetor cleanss.
* AADEAID-Prevents mﬂ'hlltll'lq,m nEsling.
*MILES PLUS or DEEIL PLUS
Cieans and (unas angines.
Raegulary $30 28 NOW £21.97 complets
Plus 52.76 posiage & handling.
FREE GIFT! CLEAR Glass Defogger. $2.00 value.

ORDER TDI.L FREE

For fnoa car info, write: e
1068 Rogers Ava. i8S
Brooklyn, NY 11228 4
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Sendme
Burpee’s 1983_
seed catalog! - P

]
nﬁ

I want your full-color seed —

catalog dezcribing more than
L&) vegetables, fowers, | ‘n“ rp“
trees, shrubs, bulbs, and Seeds
den aids. (If youordered | getaograes
n Burpee in 1982, vour new |
Catalog will be sent to you
automatically in Decemnber. )
Since 1876, Burpee has been
developing new vepetable and
flower vaneties that are easier
1o grow and more productive,
Your satisfaction is puaranteed
ar your maney back. Special
discount for ordering early,

2613 Burpee Bm]:mg
Warmnster, PA 18674

MName
Address

City
DWW, Albee Burpee Co. 1502

State
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(GIVE YOUR SPEAKERS A LIFT)

Adjustable Speaker Supphes 10% m Bl mu P53 until mars
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Whita's Instrumanis detsct rwalry, colne, FOR THE NEAREST WHITE'S DEAL
ey ey g e i AND A FREE CATALOG CALL TOLL FREE
irom §79.95 by LS, Paimnis, 1-800/547-6811 PA-2

WHITE'S BEECTROMICE, INC. 1011 Pleasan] Valley Rd., Seest Homs, DR BT188

2 NEW!

Low-cost | splitter
kit splits 24 logs
with 10-ton punch!

The Heald Woodhog kil goes logether in a |iffy to

of the most powerful and reliable logsplitters on the

Gulsy 5hp Briggs & Stratton enging powers the 47 cylinder ydraulic

ram 1o split up 10 247 logs with a 10-1on punch, Shown  with optional road pack-

age for lowing to on-site localions with Heald Hauler or any ol a complete line of off-

road vehicles sold by Carl Heald in money-saving kit lorm. Kit priced from jusi $599.95
For FREE brochure call TOLL FREE 1-800-253-1030; in Michigan call 616/849-3400 or write;

CARL HEALD, INC. ept. oK, P.0. Box 1148, Benton Harbor, Mi 48022

give you one
markel today.

POPULAR MECHANICS - NOVEMBER 1982



Combination Pen
& Butane Lighter!

-
Lights & Writesl
th Refillable
Makes a Great Gift! ink Chan’
Comaes in
Gold, Silver or Black sleep safe with
8.95 ea. Chi I
B s O, s mney Creep.
m:!msﬁamumr:#m“u Think cisan and slesp sala lmmlMHEYGHEEPMoIHHMM
AL Aasedenis sad 5% salis o uf[wlgmlmﬂnﬂl'l of a dirty chimnay. 5001 and crecsote
Planss sliow 4 - & wasks {or delvary / bk I FrINeYa Cluses 1000 horna firs aach Protec
- mpr;fimﬁhr it STIMNEY CREEPT Save o0 hasting costa) Your fumace,

your ficaplacs, yout wiodburning stove will sperats mors olficisntly with b ciean
chirmnay,

110 VOLT A.C. GENERATORS
Spoecal prca while 50%% oM. B0 cycias, 3000
wiailts, Wi i?mrwlsﬁ mhmﬁg.w, Whan insiaiied ihe CHIMNEY CREEP parmanantiy (naids Ihe chimney,
Mwmnrmwuw-rmowumunn supporied by & sfurdy masl, cable and aysiem. The cabée sxiends down the
oy © MORUM. JCUNME. Moackat e Mow ?Jm-uﬂl.ﬁr npgmmﬁauﬂggmwﬁmwm'
£99.00, mad $9.50 lor postage and handling Send
mmmmm.wm”_” and creoscie a3 [t creegs up and down your Thes.
YIRDEN T COMPANY, P.0. BOX Tra0M
Install CHIMMEY CREEF once. Eliminate chaaning bills fonewr.
T MAYS AVE, TELAS T108
HONE Mo e harardous adders or damaged roofs. it aften and Think Claan, Sheag
- —l. Safe with CHIMMNEY CGREEP!
* CoB1s leas than ong prolessional chean
s  The Toymaker Supply Co. 1 instails quickly and sasily-No special Tocls nesded
éé & Dot BYY Tahoe City, CA 95730-5455 & Two pires 8" x B, and B ¢ 12
*

= Designed 1o be sate l‘uluu ln tile-iined chimneys
* Complete Instructions includad
= 15 Day monay-back guarantss —80 Day Warranty
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| °  Self-Cleaning
I@@ﬁ@ﬂwﬁﬁ@ lﬁ‘ﬂﬂﬁ@w

hail Coupon o P
E.LM, Indusirees, Inc,

P.O. Box TT3, Watertown, 5.0 57201
O call 1ol free— 1-B00-B43-B400

Send ________ B ux B Chimney Creep & S79.95 plua §5.85 shipping.
Band B x 12 Chimney Creep @ 58495 plus §5.945 shipping
South Dakals residents add 3% Gales tax

] Check or Money Order Enclosed.

] Visa No, Exp, Date

] Master Card Ma, Exp, Date
Interbank No. (Master Card)

Signature

NAME
ADDRESS
CITY STATE ZIP
PHONE ]
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® prevents chimney fires
I-mmmmm

accuracy magnetic temperature gauge
Designed to fit the Original A
SMOKE CONSUMER and SMOKE I
CONSUMER JR Kit. And all other
continuous burn reactors.

Today - send £1.00 (postage and handling)

“L— BUILD %% POWER T00LS

METAL PARTS KITS AT LOW
FACTORY lliﬂl'l.ll'l' FRICES POR:

for information & literature I Rﬂﬂkin" Horse Plan m&mﬁﬂ “m&m':hﬂﬁwu"wﬂﬁ;whﬂ'

- M e us §1. (=
LINCOLAN WODRKE, INC. Finished size 26" x 36”. Full-size plan $5.50 T TR W S e s S M
194 MILLERE FALLE RD . TURNERS FALLS. MA D176 I ARMOR Boax 290, Desr Park, NY 11729 il wre, me. Depl P11, S Cheesn, W 83300
TEL A53-83-0000 DEPT. P
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SAWMILL Of s Kind In The
" ¥au need good, high-quality lumiber, don't el
inflated lumber prices stop your IMpartant
building projects. The Foley-Belsaw goes right
o the trees and tums oul smocth, rua-cut lum-
even beginners get excallent resulls.
Just one man {no créw needed) can easily cul
enough on weekends 10 save hundreds of
dollars owver high lumberyard pnces, For powear
Hse trac E;c or other low HP diesal or elec-
W Lt fory-gdirect selling keeps price [ow,
and Eg&tvemam time paymants may bea

arr.

Sand for Just mail

Fnd or PRI Iﬁlr" hnuﬂ. :nnn IIIII'I‘ for
on [he Dne-Man Sawmill. Thlrl is III:I m
a1 NO Salesman Wil Callon you. Do
Folev-Belaaw Co.

30047 Fleid Bulkding 4 Y
Kanaas City, Mo | e
Filruse gend all
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;
:

i 50y e et 5 ey |

Build this beautiful
Dome Home

Enjoy mperaﬂardnblapmnu
and low energy billls

Savm up o 60% on buddmg cosiy and up o B0 on
whililsgs Beavishad Morlensy Domes geodesic home
kils are exiremely pnergy-gHgiont grhetesably
SIrOMg aarthguake TessianT. and sy 10 asserble
Mo spetial 100is oF skills necessary Cyr unigue
Patenied Duddang Ryslem maxes home conslrucion
& raality oo treg honeice
Monterey Domes pri-cul, cokor-coded shell pack-
ages Wart ol $359% Modals up o 3,500 3g M
Send lor gt gaciting color Gatalog & Fians Boak —
over 30 fact-hiled pages of beaulduil altordable
Ficermees.
Wrie roday' Momerey Domes, g 1 TED Chicago
Depl AG-11 Riverside, Calll, §2517

L N & K § ‘N ¥ N N § ]
O Aush me your W page CATALOG & PLANS
I BOOK. Enclosed is 38,00, podisge Included.

o

Alpo vend your ASSEMBLY MANMUAL lor sn sddi-
HAME I

namal $5.00.
| sconess
I CITY STATE 2P
Mall Tor MONTEREY DOMES, INC.

1740 Chicago, ﬂin_.lﬂ:-!'l
Riverside, Calli, $2517

A magazine for both novier and
veboran bringmg you aver 75 projec
plans per year.. for bailding ke best
ol Eatly Amercin. Shaket, English.
Contemporary  furniture.  wlochs,
1oy, il.n:rps, Fifts and much more...

ALL FOR LESS THAN ¥ PER FLAN

FLU ™ Regular arsecles on shop fips.
figobuilkting., finikhing  lecknigues

and money-making ideas
] s | —miy £17 00
TﬂﬂJ H IunII-mr-r-II I
Fnrmgn —514 00 2 years— 526 00}
[ Meaie make :Ii'pl'!'lml nll& Funds

The Woodworkers Journal
PO BOX 1629 1N NEW MILFORD, CT 0s™78
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SHEET METAL WORKER

HOTCHES

BEMNDS II

PACIFIC ONE CORP, Sulte K215
410 Pacific Coast Highway, Newport Beach, CA 92663

An ali-purpose sheet metal lormng
machine Shears. press brakes rods
24" material up to 20 gouge mill steel
of equivalent
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fime ok, D gufd jobs for fresds amd nesphiuss Save
mungy diing yone own eleviricd work Leam avedything
TR} fE s il ARinacrance Wecommpiete electrivul imstal-
Baliafn. ™ preveacsis gypenence aesdol Fweryihang ex-
rlaimed im ersvensomdersiomd anpuape  with plenty of
slromcinps, slbaprorms amd plodiss Tools  makcrinks, e i
cquipanenl Mcloded with comirse Approeved Tof Vielerans |
and i L's R reasdy bo fake almos) omy ebectrician lioens
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Mg poal, ro obligabon, no salesTan wel caln
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Fggh e incte M el Fow | caR TEs A howe |
in Spare ima 1o b a7 eiecirician

iPrint For Proflt

Pmlcam slabonery, . y
| envelopes: advertising,
1 labets, tickets: holiday,

symipathy. birthday, sL

| cards. Satistying
| wsnmmmnw =Tk
i with your hands,
use your imagmaton,
see resuts
Own & Printing Business.

1 Have (= 0] =y

l it‘”:n shop. mﬂﬂ Income. Wa :.upﬂylnstmc- |
ar

l Q

|

|

tions, hand presses and all supplies I
[T i direct from faciory. Famous since 1872
WIEIL] g Send $1.00 for a catalog. Kelsey |
Presses, 82-BK, Meriden, CT 06450 |
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~ AMAZING ~~
~~X-... DEVICES —1—

PHASER shociomave and invisibie FORCE FIELD genors-
tors. LASERE for weapons, cutting, buming, cloud writing,
Mlnnrlpﬂy and special gfiects. MUCLEAR partcin soon-
Bralors and detsciorn. PLASMA, 10M, HIGH VOLTAGE,
HiEH FREQUENCY TESLA COILS WUGHTHNGM
erators. TRAMEMITTERS and CONTROL davizes for 5e-
turty, Selephones. intrusion detection, nature |istening.
P!LI.IS- PLUS INFRASOMICS, ULTRASDONICS, ENERGY,
CHEMICAL ard PERSONAL PROTECTION and SAFETY
DEVICES. SEND 51 Tor calmiog of plans, s and compiet-
e Mo ho,
INFORMATION UNLIMITED, INC.
P.O. Box 716, Dept. MG
Armbaret, N. H. 03031

———
EASIER & FASTER
LOG SPLITTER!
Only $49 G5 plus 58 p & b Tow
*  adaptable cone. gr §99 85
plusS10 ready-lo- anacn 1o hub of
car of Ught trucs (s picly vetacie § Pa -
o B sples tan Fraenho —4end slamped
il gddvasied priveldpe. Good Producin.
Route 3 Box 08-A P, Kulriown, Pe 19530

Baild thes DARRIEUS Vertical Shafl Airiosd brom
\  Simple parts and genarale up bo 2000 WATTS
I I| ol Wiahsabie Emcincity! Mevwes! concagd in 'Wing.
)I peater kel Tor homeas, Rarms, cottages. thr:
hagh affcsgnicy, BvEN in low wWindspaod Beas
Eam Economicat consiruchion. WIFLHF.
PLANS inoluding charge orcull 3895,
, GLENYALE anucrs. CB.
Box 358 Siaton 0, Toroio

WEIGHT LIFTING EQUIPMENT

Complete catalog of over 50 items
wsed by strong man, body bullders
and athletes 1o develop stremgih and
misse ey

Send 354 todey for your copy

WEIGHT LIFTING EQUIPMENT

PO, Baoa 08D Holyoks. Ma. 91048
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FOR FREE CATALOD AND SAMFLE LESSON

MIDWEST SCHOOL OF LETTERING AND QESION
A DAVISION OF YATTEROTT AND SULLIVAN
10451 5T, CMARLES ROCK RD . ST ANMN. MD. 63074

Burglar-Fire Protection

Protect Your Life, Homs, Buriness, Ruto, etc.

RE
: - O totnlog showd hom  Install e gwn
sl slorm yyniems oed devioes ond wovr 1315 wee
alber FRE] mrite-in eogineering serece

EE CATALOG o=

Burdex Security Co.. Box B2802-PM  Liscoln, Ne. 68561

G BOOYE F O

The boak for serious woodworkers. Shows
how Lo duplicate parts & increase production.
Owar B0 jigs descriped & illustrated. Send 1or
“Making & Using Simpie Jigs™ 4,25

Plans Catalog §1.00
ARMOR PRODUCTS
Box 29
Deer Park, NY 1172%

— flew To Mok Money
| with Your Microcompoter
'rm Find out how you can e up your own
{ ab:home bosiness usifiyg & Mdcrocomputer
| s b handle small business accounting. lab
/ $ rmun;. statistical analywis. and lots of
d othes exciting money- ng idias! 168
R pp-. Hardbound. 1495, Order No. 335

Dept. FMX-1102X
TAB BOOKS Inc. Bloe Ridge Summil. PA 17714

GAS GRILL PARTS

FOR CYER 0 BRANDS
o ey o e & Bewww s Comis = ARsERSSSNR

QUALITY REPLACEMENT PARTSE
BATISFACTION GUARANTEED

£ FOR FAET SERVICE CALL/
- . L L2

-
00 AR ATEE e Y B
KMEESEE
T

FACTORY DIRECT BRAND NAMES
Wy gell saly wall ksewa Braady—PEITH-COROME BLIWETTI
BL YA THER BOYAL sox Full mermanly. pichid it chaled
wivionn. Miant o e £hbpped oo & hiwrn b gour hema FREE

FOR FASTHR [509) m-?m CATALDG

SERVICE ClLL

% AMEMCAN INTERMATIONAL TVPEWRITER CO.
Td5 Magasnsr A0 Prncesn By 08540 (epl CC)

TYPEWRITERS

Portable Steam Cleaner
Sleadm in 60 seconds

Eﬂﬂﬂ'ﬂl Air Fillers, Lewn Mowers

T year quaranies on fins boa, cods, Lises

mﬂm,m‘ﬁfmwﬂﬁ:?ﬂm

Auilary pump regquited on wabar
presse

Y WEDCO MPQ. INC., Dept, W13

wosien START MAIL ORDER
HOME IMPORT BUSINESS

Il send youw 3 Fred SEMpHe omport 0 DRoVe you can
rmake big rmofey by opdur et Sl Tull Thne Budlness
Mo imeestmend 0 stocs,  World s most Tarmous imgarter
will guide you, Chpths ad, good for free sample and
Lig Free Aeport — tedis sl Offer Henlted to adults.
Muail this ad todey. THE MELLINGER CO., 61040
Warigl Ava  Woodlendd Hills, CA 91364

197

Aiy Coii Construction

The Air Bed offers a revolul sonary siBeping evparence
Gntly. bl fiemiy Supports you with 100% air. Fealines air
coil consituctioh with mulliple controlied an chambers
Lhat hodd youur body evenly and sndependenly

Turng any room kg 8 guesl room  The el porable
bed for holuday and vacanion ssiars _and i1 stores sadily

Take 1he lighlwesght Alr Bed campsng, in your van. on
woa Doat, in your Surimaes home: sunbathe and Hoal on it

Available in twin, double quesn and king sipes Inflatas
in minules wilh mos! air puUmps of cannisier wacuum
[High-power 8if pwmp avaliable —oplional ) Made of slurdy

poly vinyl, cloans wih soap and water. Repair kil

and pump adapler inctuded

Don't be mitiead imnaaang. insol on e adgonal,
red valveteen The Alr Bed viday Free Traal 1l not
walighed. relurn it witfun 10 cays lor retund. Order now!

CREDIT CARD ORDERS CALL TOLL FREE

-G48- Nevada Residents Call
800-648-5600 Fimg Mt

(ttar woull qubsate Contmental U 5 &ow A-G sedks 1o Deiheiy

Conlemporary Markaling. Inc
THO Maple Lane, Bensenvilie L 80106

L% R ___ N ___ X L W W __§ ___N_ ]

Piease sond me the following AR BED SITES: \
Twin #3336 $45.95 plus £4 &4 shupping & rma
Double #2354 §85.95 plus §8 95 shepping & ivs
Quesn #3360 FFOB5S prus §6.95 dfvippwig & va
King #1374 58995 plus 5685 stipping 4 i
AC Pump #0004 £79.95 plus $2.95 shipping A ina.
OoC Pump #0005 §79.95 plus 32,95 shappeng & ina.
lllingis Rosldents include &% % sales Ty

Check/M. 0. Encliosed Charge My Credit Cara:
l MasterCard  American Eapross Carte I
Visa Diners Club Blamnche
Card No. Eap. Date
I Hame I
Addreny I
Gy
I State Zip I
Sagnature I
MAIL T Contemporary Markeling, lnc, [

T80 Maple Lane. Bansanulle, IL 80106
Depl POPM-112

I SEE & COMPARE 175 FULL-SIZE )

1 REPLICARS YOU BUILD FROM KITS 1
§ Complote Buryrrs Guide bo Mif Carnis packed tull ol all theinta |

wos) nesd 1o gel slarled. See 175 KOF Cars = 600 Profos i
B & hisnutacturers w Spacs » Tech Bats s Artictes = Assembiy
| info. More! Amaze your friengs. Torn & Pinte into & |
' Jaguar.. & YW into @ Porsche. . a Ford ino & Colbra or (]
Fantera. Hundreds of olhers fom Ferran and Lolus 1o
§ Mercedes and T-Burd. ANl a¢e designed for power and [
[ perfoemance and $ell lor 3 fraceon af theu reall value (]
Swn Ewven More Kf Car Momty leatures ihousands of
B usen pargans wiin new ki inres every lssoe. Get the i
[ ] Oificial Replear Walre Guide FREE when you order boih [ |
Everyane does! (Keeg @ even of you decice 19 cancel later .

30 DAY MOMEY-BACK GUARANTEE '

AUTO LOGIC FUBL. meC,  ‘Smd Kit Car Buyers Guide
PO Box 27 D510 jard Class—US5 anlyl ]
Department 112 o 31 Aush Deliveryl
Wilmieglon, DE 14888 5 L8 Forage—us anas: i
Hmirrgton, [] ket Car Mdgnihi $10 0 pmar
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TILLER USERS...

Can your machine
do all of this?

+ Handle with just ONE HAND.

& EVENLY break, turn & till seil.

+ Shred vegetation without tangling.

# Leave NO WHEELMARKS or FOOTPRINTS.

The TROY-BILT® ROTO TILLER-POWER COM-
POSTER can do all this and more! That's why
Serigus gardeners consider il the
finest liller available. See for
yourself! For complete details,
“OFF SEASON" SAVINGS, and
FREE 26 page booklel clip this
and mail Inday to

TROY-BILT® Tillers
102nd 5. &

g Ninth Ave.,
MY,

M!T..T;Thh Vit Powes (ompestery
I 1020 51, & $th Ave., Troy, W7, 17000 I
Fleitn sind e whole wassrtel alary o TROT-BILT* Rata
Tilers inciuding pricey sl “OFF-SEAS0N" SAYMES now in
whine! Tor o bmied ime. I
(Please Pond Claary) =
E
hame <
e -
{19
3
I Caty. g
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CALIFORNIA . Learn how to MAKE MONEY

WHOLE in DRAFTING
NATURAL | i

Mo spacial lalent red. We show
ALMONDS | %0 =E=isg g
LTTOITL lenker w__ | | BUY DIRECT FROM DETROIT
| O aswrss I Save Hundreds O Dollars On A New
Im cirs T L I Car, Yan Or Plckup Thfﬂugh Qur New

Gar Purchasing Service,
Write Or Call Far Free Information
Specify Make & Model Prelerred.

Filtierglass
Trawel Tralier Wil

Purchasing Service Inc. Of W. Va.
P.0. Box 1361
Parkersburg, WY 26101
Phone (304) 428-5465

Build Yourselll Save Gas

From the centar of the almond country,

-—W'}

Karn County, comes nalura’s lree —— e — \ - G5 & IDEAS BOORI
treats. Exquisite non-pareil almonds. TRAILER FOR THE '803— Buro Travel Traser I : ﬂ-—-—-—m o I
Resronsm, tefed, shated, soned o Roaay o 10w, Fras. e oy v Sy W | [] SSRGS AR o s
sorted once again unhil | fesl the quality PRI 14143, 2181 Averus Mermh Pl Mg TOREE . TATALORR AR gt locsis
is what | would expect, Then, and only SS441 Eor il cotor calslog sand S 00 16 covet l" L ¢ CoTROMIES
then, are these almonds good anough handing Rantal Cippoststibs mh 373

Buinhogh, N Y. 12001,
to offer 10 you. And so these almonds o TS S o S R (N S N N B

ara. . succulent, plump and delectable.
Comes in three caron sizes. Each is

Siong outer caion Ty ihese besules: ki Eary A st Do
Sl.fnﬂg outer cartan. I'jl' thm beauties; -'I'-: RE A D E N T h L M E c H A N I ﬂ Busid thes Earty &m. Trestie Dineng

Tatile-Dintadond  rsEructions-Just
trace, o oul. and axsemibie
Plagn #E2

Trastls Table 30«63 900
Piar #RF-4&

Ul like ‘em. 'l guarantee your satis- SECURITY PRESTIGE
ok : Bl S o O
ﬁ-ﬁ chiiiben aie Emiaped by et
i-} M r |
.;-:} Fl By th'ﬁ o i =
SR (Gl Koy Terma. Wrils e FHOK WOOK st Matching bench 16550 $5.00
For VISA or Master Charge Orders: Thin carest Thal s muk sfaclel by il i L

ralaries or mpes e ows
Creations in Wood
1 -,
Call Toll Free {800) 235-4023 T ""'E‘.ﬁ'ﬂ,,, e ! 35 390 Pares 5L Hevtert A.C. 27344

{In Catifarnia call (BOD) 582-3908)

b, FLTLL  EQUIT=MENT (F TUKM% ANTE BEA-

Talephone Hours: Fas .

it o ndine o JEW SHIPMERT JUST ARRIVED & MONEY! |

; : . nj g | | A suide th waving BSEE on JJour, mewt loan |
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1 ar39.95 Ll ars14.85 U al 52095 Twp 30 Sets [Limfed Time) wogm i ] . H

Manmy Back Ganniee. A8 VT oi Shapng

My Mame Teans eodrs add 5% tan Dapoet oty 2dd

U5 SURPLIS CENTER, Oest 500
Address 1IE Camann. San Adionio Tesss THES
Gity Sate Zip

T Check Enclosed

T WISA ] MasterCarg MANUAL TIRE CHANGER "

Interman No Fin grus 2som Ml hres CRonger Sinsi hand
femounh wad inounis Sie e eim 3 TELD0
CARD ND: il sa sl guarnniead Coil e i
EXP DATE WIKCO INDUSTRIES,
PO, Box 1926, Dapt. MM | - e
- Bax N 8 w3 R L% AT AXIT
2508 Pegasus L B . PO iin LS MO MORE SEARCHING FOR THE RIGHT TOOL!
Kern County Pul an end to massy ool rays and drawers with
Bakersfield, CA 53303 THE ARRAMGER™ fool caddy Holds over B0
Ar Last & New Amaringly Simpla loals securely In separate varlical positions, Mo

GAS TURBINE more losl of misplaced ook thus saves you bme

ang Made of steal with &
Black wrinile apoxy hnish. Fo jha Prolessional of
Handyman. {Tools nat included) Only $34.95 « 53

“""’":’-‘“ NG residants add 4% sales tax. VISA, Mas-
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CLASSIFIED ADVERTISEMENTS

Rate: £5.70 per word payable In advance each insertion. Minimum insartion ten words, Bold face capitalized words—$1.00 per word additional (First
word sei in Bold Face a1 no extra charge. Zip Code Free.) The next available issue 10 place an advertisement in America’s No. 1 Classilied Section is
JANUARY. The closing is NOVEMBER 5th.

Send remittance payable and order to Popular Mechanics, ATT - Hildegard E. Kappel, Class. Adv , Mgr , 224 Wes! 57th Street, New Yark, New York
10019, Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post
office box addressas for their comvenience in handling your order, Popular Mechanics maintains a register of such mail-grder advertisers contaiming

thair complete names and streal addresses.

Advertisers using P.0. Box number must furnish complete name and street address for our records.
To avoid delay In the publication of your ad, please send descriptive materlals with your reguest.

CHRISTMAS GIFT SHOPPING

FRAEE!! SPECIAL "QIFTWORLD' CATALDG, Duooariss
Pricos! 50¢ handiing Grended’s. Baa 18P0, Torance, CA
20507

FOR EVERYOME! Foil Prnts wilh Aeligous and Mafure:
Wikt and Sealaring Soenet. For g complivte il sead 25¢ I
JMT Erempnses, PO, Box 1624, Noma, Alasea 99762

PECANS, Dwact From Farmer. Tep Cuaity. $1.75% Pa
Pound. Free Pound Mirmmem A5 5250 Per Frve Pound
Order for Steppeng. Send Check or MO, To: Sam &

SAYE your car o rus. Koo vur Sar a8 16 ak you warm.
Emsy %o read, ibustrated Doosles bor a0 A yoursedl clr Gare.
Send 57 05-Car Care, RFD 1 Brad%ord Aosd Wesoksse,
Mairg. 04578 ’

ATOMITE: Simple Mepthod Saves Gax, mstructons. 57 80
Handrin, Bax 747", Rntrade. Cadl. 92513

DRIVERS - Stop DISCOLOANG, STAMMING, and SHLF-
FiMG the heets of your shoes. Lhe our rew TEX-LIR-HEELS
dispoxaile ooth Pack 5250 (refundablep. Brckman 4
Scomerd, Inc., PO Box Y8712, Phiadesyna, PA, 19132

GARD-A-CAR] Laredt \achngue in guln profecton. Frea
Brochura. DBW. Box 524, Yeadon, PA. 18050

PICKUP RACKS, Adjuslable b Il hill sieed o mmini WK
adnpl b YANS, BOAT robers Available. Fres brochus.
EXWay. Box BB1-A, Ontann, OR 97914

IMSTALL your CAR STERED hka pros - “Secrpds” Dookiet
makes f easy Send 5595 BAG Emprprses, Box 540
Maperville, L B0565

SHNOWMOBILES

2323 Charry 51, Momgoemecy. Alsbarma 36107

POOL Tabie Dwnars. Pood Playess: Highight Yoo Holdays
with Mew Supplies, Accessones. Gift Igeas. Free cataiogua
Balbe's Bilkard Supply. PO, Box 1406E. F1. Perce. Flonda
I354

LCD PENWATCM - iitaad ol taliry eiciuded. | year wan-
ranty. Jalls bird. dale. secondd. 1 - 37.85. 2 oniy 51495 pre-
poad. Herrmann Co 12637 € Aobinhcod. Balon Aougs. LA
TopE

BAVE 40% O ursque gits. Guard oolor catalog 52 00
GIFTS, ETC, F.O. Boa 5432, Compua Cheisti, TX, 78405

FREE CATALOG! Crvar 150 Gifts! Wria: Leland Gifs, 825
Fededal Fgad, Broosbeks, CT DES04

SHOP By Mail Git Cawog 20e Mark Anibony's, 3841
Hammal, Los Angeles. CA

DISTINCTIVE Gifts, Bargaine — Boruses. Givs. Calalog
.00 5200 Rafund, Frankbn, 'BO01C Eurabelh, MNork
Chicage, I BI0E4

DRAIVE YOUR 5-SPEED SMODOTHLY, Fest Time Every-
wme, $8.05 Eaay Inplalatan. A Efrus 415 Cherp 51
Elratoth, N.J 07202

NEW! Aulu brmobilizer, Sige hefl’ Economcal, 100%
afpcive,  Brochure  30g,  Laindmark, 3501 Wilshire,
Greenstoen, NC 27408

NEWT! Firplly Avadabe WHRLWIND GASOLINE Vi
PORIZER. Easily Imiatiedt incropes Gagohng Milsape. Fegh
way Compuliee Teslid Includes valuable Guads Secrets 8
Befer Gasoline Mieage . 100% Guaraniesd boosy Bac
ARes 30 Day Tral 1# Sot Completey Satislied. Keep The Gude
Frag!t Ciniy 3T385. Send Meme, Address. Doo Mega
Markghing. 31710 Xeh 51 1007 Boukser, Colo. B0

SAYE 31000 maybe more, any 1583 Car, Van of Truck.
Contdental dealars costs incluting all equafmant apdions
Sand Mawe, Model, Body Style. 56,00 aech viehicks, Mikatray
Baw 430, GrandGury, Texas TH048

PUSSYFOOTINT nope. Low Sown skmmy on fhess ads?
yup. Sample 5100 (24 pagesl Ind Doimaon Box 1085
Klamash Falls. OR 97601

AUTOMOBILES

OLD CAR FAMNS. subscribe o HEMMINGS WOTOR
MEWS, worki 5 largast old car marketplace anca 1954, Cwer
450 pages of e mach month, crammaed with thousands of ok
cars kor sale — pius pans Neratung, nestorahan shops and
magie. Oty 513,75 for 12 qiant issues. Subscrbe (o the Bale
of gid car nuis inday  Send to: Hemmengs Mator Sews, Dwpl
b, Box 100, Bennengion, Warmond 352301

EAVE MONEY! INCREASE MILEAGE. Now Boos Tz
How. GUARANTEED RESULTS. BUY MOW. $6.95 Kogo
Pubhcatone, 1609 Broddway. Lircodn, Waon 62655

DEISEL POWER Save on Marianance repair cosls wih
haiphs booket 55995 Dwisel Apsearch, R 2 Bow 3361
Liorgy Bebeti, MS 39560

MOONSHINE ALCOMOL. Chesges! Practical Aulomatids
Fimal. Homebrewing Macus, §200 (refundabiel  Alenofued,
723A (hssion Proacleiphua PA 19911

VAPOR carh dea. comverion repon §5.00, detaits SASE.
PLM_ 523 E 1418, Danwile, Il 51832

PARAK SAFE - heip prevent neer and colirans whsn packsd
a1 raghit wlacirorss  Sewicg  Free  literafee,  MIGHT
WATCHMAMN, 1654 Noma Lane, Leucadsa, Calil, 32024

MAKE YOUR 0N SNOWMOBRILE. Propaller dren Ty a
Cominental aircra® angine. Dowes Dver oncw BN 08,
Becomas a  self comained” trader in 15 men when necessary
%2 franspon snowmobste over dry highways. Buy a pholocopy
of aricie a5 It appeared n P& dor §1 2% Send coders ko
Poputer Mechanics, Cept. PMCY 1 Box 1014, Radia Ciy Sla.,
Boew York WY 10101

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

GO KART, MiN-BIKE, MOTORBIKE PARTS. Tires.
Cautches, Molors and Complete Carts and Miri-Bioes &l Dis-
courd Prices. 379 Hp motors 5106, 5 Hp. 3123, Send §7.00 lor
Baokigt. Morthain Hpdeauies. PO, Bax 1231 Dapl. PM-MB.
Bumsvilie. MM 55337

G0 MARTS, Mmibikes, ATV's His. Pars Lowesl Prices
Catalog 52 00 Asfundable Kan World, Dept C, 1488 Menior
Mg Pamgswile, Ohio 44077

HANG GLIDING, AVIATION

HANG GLIDER Engine. Lowersl prce Free getanls. Westes,
POBE S9GE. Los Angeswes, TA S0060

CHOPPY uliralight wirgle seaf hetcoptar. Simghfed oon-
slruclian moloroyche engine. inkwmations 5300 Folynova.
Bax E70M. 51.Rem. Ouebec. Canada JOL 200

DESIGH Buitt Arplanes, Hang Gluders. Simplifed Pubhca-
s Brochure 200 MoCoy Alrgrafi. 12820 5 Figenos, Los
Angeies, CA 90061

BUILD, Fiy 100 - Witrglights— plans, wis! Catnlog, thongugh
guidebook 512, Asroln-M, Sasda, ChA 85358

GET YOUR NEXT CAR FREE! Factual repot azplains Wile-
kncen mathods. Seng &2 000 Hartman Pubsshing. Box 61
Saracga, CA 9507

AUTOMOBILE RETUNIMG FOR MAKXIMIZED ECOMOMY .
Gimpifad technigues greatly incréasa MPG parlormence
DETAILE FREE! Technwerng. Box 1506H. Pnnoaton. MO
08540 CALL TOLL FREE (800} 52-0807. (Apcording)

MAKE YOUR DWW supar cif el Iod 102 & galion. Delais
57,00 Weslax bntermational, POB B0BEM. Los Angales, Cal
0

LEGEMDARY Pouge Catursiod Paiend drgsengs and
msfuctons: 53 00 Money Backh Gaumrantse. Guarantesd
Caprock, Box 30BA2. Arravilia, TX 79120

PAOPANE-METHANE-MATURAL GAS Comversons
CARS-TAUCK S-Bisid Yoursall THOUSANDS SATISFED
USERS! Wrin: Flaming Engmmemg, HPM. Aemsan, NY
13438

BAVE GASOLINE! Bypass pofubon dewcas - -
revarsibly! Pasca (GB-11), LaGrangeville, NY 12540

PROFPANE/GASOLINE DUAL-FUEL AUTO! Comvessan
Pians and Instructons, Parts Sources. Only $10.00! ADA, Box
873, Concond, NG 28025

. HMH Misape Cartiucetors, Free Details Boo B9, Draper,
LiEh B4020-0563.

RUSTPROOFING Save $5.00. Stog Auat. PO Bos 8542
FlL Leudecdale. FL 33312

masily

DYNACARB!! - Farasnc MEW Yapod Carburelar! - Dalats
FREE - DynaTek B'1. 720 Jortan. Rocklord, lenons 61108

BUYING A USED CAR? Aahred Dpaler Meghanc revents
seorpts! imisuabie. Step-by-Stepgucde will show you Mow-To
Buy A Garm For Pearnas Send $198  plos Sabes 18 bor MY,
FRenckents " Gvmega Industies, PO, Box 232, Dwpl.-3. Floval
Fark, MY 11002, 30 Day Money Back Guarariand

HIGH MILEAGE YAPOR CARBURETOR Compleie work:
mng plang. SASE Knesa AIPM  Howling Gran, MO
63334

ELECTRIC VEHICLES

ELECTRIC CAR PARTS. Cabiog containg parts. comege-
sion plans, techmcal mdgrmation. Send 5100 o Fagh
Systems. EVCE-D. P Q. Box 28, Mechanciburg, PA 17055

MIDGET CARS

BUILT or Buy the 4 Mgl odyisey e duns Butgy. Flans
9.0 Phale §1.00. H. A E. Sefvite, Bad 95, Efwoad City, PA
&7

S50aP-BOY. DERBY AACER Flan Pholooapy of aricins x5
thoy appewred in Populsr Mechamcs 1956 mxues, ivulsbe
for 54 .00, Serud Chisck bo. Poguler Mechanics. Depl. FMG11,
Box 1014, Radio City Staton. New Yook, NY 10101

AUTO SUPPLIES & EQUIPMENT

WHOLESALE PURCHASING! row 1o buy Auiomobiles
and Truchks for Thousands Less! Willan by e Exgarts. all
Factual Dala inchuded. 30 dey Mo Az Guarsntes. §5.00
Drnansxnal Research, Box 312, Prowosence, AL 02908

SAYE BH1!" SUPEATUNE YOUR CAR FOR SUPER MILE-
AGE INCREASE. Simple. Easy. Wnexpansie. DY Frojsct
Free informabton. Apolio- 1K, Bgs 370, Qlustes, 0K 73560

FOR Uinder $30000 Buid the Devioe Using Common Pars
thal will Tiwr and Grind Disg Brake Folors wiio? rémicnirg
raarh T Yehiche, Sand 51000 1 Pians snd Pars Lat Dal's
Ane Repair. 1322 East Colemoia 51, Evanswiie, Indiana
A7FN

ALTERMATOR Genersior Febodding  Book  Prce:
Hadelurd Ergireanng. Box 26004, Las vegas. MY BF126

MPG INCREASED wp io 35% with new gas vapanym
Reddy (o nstall unil B48.00, plans $9.00. MPG. Box 123P
Wintfrog Harbar, ILL G00GE

PARTS: Anmy Jesp ang bupk parts. Spare Parts 4
Equpment Co., P.O. Box TH1 Leamglon. Kenfucky $40501-
a751

ULTRALKGHT AIRCRAFT Proven Cross couniry capabity.
B0 hawr kits. Deafership neted with insiruchon, Dok o
maloa pack 5500, Plarcdectyl Box 131PM. Watsonwlle,
Casfornia B50TE

AIRBOAT Propetiars. Catalog 5300 Askey Propalier Co
AT 7 Box 1748, Kpller TX TEI48

THE WORLD OF BPORT AVIATION a mas comprahen-
sive Dook ba dale o the fast-growing liekd of $por avabon.
Focus i3 on 4 Basic fypes of proralt-homebuing, anlgue and
classes, watards and unrahghas, Covers te sk nesded to
bt & prane. types of MEdedals used, SPACE FeGUTEMENtS,
engiras, carifcabon and satety Profusely illustrated. Send
533,50 \g- Pppuigr Mechaincs, Dept, PR4C11, Box 1014, Radg
Gy Statiom, Mew Yow, Y 10107

SPACE & ASTRONAUTS

HALLEY'S COMET refums goon, For membsrship, e
iy s and Tutute maings, sersd 5300t Halley's Comet
Wirleh, Box 1B5-X, Vincamown, NJ DB0S8

ANTIGRAVITY Propulsion Devicn  Frese Brochars! ADA
Baa BTN, Concond. NC 28025

HOVERCRAFT

AERO-CAR Amaring Howarcraft buill easily wah ordinany
0ols. Lawnmower anging power. Coarnes ane man plus. Hoe-
pra, Shes dpewiard, backward, Sideways creer G srow. w Eles
Compete constiaction plans and Drochurs. $305  Asm-
Prajecis, Box 5118P%, Clinton, Mew Jersey Q8809

HOVERCRAFT Plan A8 Sizes Catalog §1.00. iniversal
Hovarcrall, Bom 281, Cordova. 19nos 51242

BOOMERANGS— INCREDIBLE Comebacks! Salech
Omeqga, Tradibonal Shapes . Escdng Fun. Unigue Gt tar
Frands Famdy, Freq Catalng Boomeranghien 306 Pak,
Monma, LA T1301

195



CB-RADIO, TV & MAM EQUIPMENT

POLICE Scanrers, Crysiafls, Antennas, CHBs HPR, Baa
19224, Derver. GO BCE1S

LINEARS - Send Slamp for Detalls - MATCG Elecirores.
Box 16C, Cadidac, b 4960)

BEARCAT GScanners [iscoynted. CRYSTALS 52 7%
RADIOSALES, B2 Oanland, Oshkosh. Wis La801

BUMPER STICKER - Hardsa Call lghars, one %o throp lirg
medxage, £2.95 MARILYN, F Q. Box 291, Denpden. Florida

AMATEUR Titevizon Converier Kits. Calaiogue: 52 .00 e
Twrdable). NDSCO. Box 12652, Dafas. Texks 75225

SCANNERS, Shomwave REcaivers, Frequency Drscores,
Corgass Phones. GHs. More. Discount Prices. Calskeg-$1 .00
{Anfundabie), Galaxy Excironics. Box- 1302, 67 Ebes Avenue,
Ahran, Oheg, 44309,

ELECTRONICS

GOVERMMENT Sumius receivers. ansmariers, Sroope-
scoopers. pars Calalg 255 Meshna Nahant bass
0R08.

FISHING Suring Sahng Power Dorss. Gad Saver Dory
Skifts: 99 Flans Povwes & Sail 10" 45 Brocrers Pholos £2.00,
Al Mail 33,00 Captan Sm Orsll. Bax 7200 Galveston, TX
TI553

CAMPING EQUIPMENT AND TENTS

FAEE Calaiog Everything lr camping. Campmos. Boa
SR3N. Paramus, MJ 0TESZ

BUILD & STOWAWAY PICMNC TABLE—Hera 5 & umgue
ces]n wou can fphd intg BN inGredibdd gmall space of 250
P £ a0 youe garage o bagamant with mam ospare Al the
mambars ara af stock wmbaryad wedth which yois just o o
lgrgth requiresd Easy 0 follow directons’ For plans seng
3255 toe. Popular Mochancs Dept P11 Bor 1014, Radio
City. MY 10101

ATHLETIC & BODY BUILDING
COURBES

THE SENSIBLE GUIDE TO BUILDING MUSCLES. §4.50.
MRAK, BOX 576, LATHRAOP, MO 64455

MECHANICALLY INCLINED? Aszemble Elecirone Da-
WaBS, yOur home, Krowledpa, Expenance nol necesssny,
Tum pour Spare Full e nlo cash. Mo invesimard. Free
detads wnte Elactronic Deveiopmend Lab. Sox 1550PM,
Pirelias Pam, FL 33558

BUY DIRECT FROM GOVERMMENT. Avoi Midciomen
Trarcsivers, Radars, Test Eguipment. Much More. Delaiis
5300, Sumplus, P.O. Bax 737, Bowhng Green, Ot 43402

COMPUTERS

THo28a Dwners & Programs Pius Lad 53.05. Cash. Thach,
M.O. Progoiems, 1435 Bumisy Squane Noh, Columbus, Qg
43229

COMPUTEH PROGAAM i Dadic langusgs 10 fans-cap
race hores. Inchuades oocumenlatcn and direchons. Cndsr
SO0 or sand §14.95 in check of money order bo; Hand-Caper.
PO Box 4856, Fromengham. MA 0475

TRE-80 COMPUTER DISCOUNTS. Lowes] prices any-
whars Free proe bel Aadio Shack. 1758 M. Delssa O,
Vinmiand, M) 08360 B00-74 10426

FERSOMAL COMPUTER Dooks, Programa. AcCessonsd.
ovel 2000 Fuily Descnbed. All Majoe Brands. Catalog: 5200
(Fedundadie).  JMC. 1025 Industrial Drve  Bensenvilie.
Hlircng BR10E

USSE00.00 Busd 48K Appi Compalibbs Incsuding Housmg
Dotz UES1 00, Rehart, PO Box 33610, Sheungwan, Hong
Kang. '

BIGGER, Morm Powerhul Muscles - faster’! Fron Booklsl
Lintegrsal Box 4044, Detrod, Michigan 48240

KUNG-FU Frea Lisrature Molsa Box 1755, Depd -Phi
B2-K, Honoluty. Hawan G606

SPORTING GOODS AND EQUIPMENT

POOL CUES your ooa wil pasa o0 to Mat kics. Ungue 51,
Crix fonamuchon comtine Tubyiar Fogrglass with composte
corg Periecly balanoed, [aserSoaignl, wonl wam of =il
over 1- of Z-pece models. Ifoem InRpenSeE [0 1N Wt mate
G-Pae with lisace-ined 2ipper (ave, Send Yor bee indo. BT,
CRGIX of Pan Falte Lid. Pars Fads. W 54552,

DOGS AND KENNELS

DECORATOR PET HOUSE. Your ool s own acrhc &
wiod soom, An BCcen! plele n any home. Plans $3100
KINETIC IL 7175 Bianco Ad. Suhe 174-746. Ban Arfona
Teras TE214

INSULATED DOG HOUSE PLAN, Floor stdes oul b aasy
cleaning. Acol a water groad, Protocopy of phan at it appeaned
i FM. avasabie lor 750 Serd srder B Poputar Mechanics
Duaps. PRAC11, Boal 1014 Rache City St3 . New Yok, NY
50101

1400 Caxtakigs Lising ard Destribed Sources Tor Every-
Mirgy Imdgeatde. 34.00. Mesteriog, Boa B79-B, Fairfas, CA
24930,

STEEL. Aluminum. Brass — Shoel — Bar — Tube. Shop
Supphes, Plans Wrie: CE|. Box 1524, Knowalta, IL B1448

SMALL FOUNDRY Furmaces Suppies Froe Beralure
Pyramid Progucts. 3736 South Tth Avenue. Phoand, Arizona
B0 1

MULTIPURPOSE Tool Build from Scratch & Parts: Lathe.
Jarider, Shaper. Band Saw Sander and Many slors Opbona
Saves Thousands, Yorks Greal, Comglale Plang 4 Specs.
51000, moCass, Edsworm, NE 65340

LATHES — Liremat— Maximal — Sherting Enco. Cataiog
5100 Shop Supplies 51.00. Camgall, 21000 Selma Fioas,
Springhend. OH 45505 (513 323-8562

FIRENG CIVIL WAR Model CANNON Plans: Catalog Ires.
Greon— PM-112. Box B2, Shalemar, Fa. 32579

CROSSCUT SAWS And People-Powered Toois Crossout
Zaw Compary. Two Laland Place. Senesca Falls, ®Sew York
13148

USED Caterpiilar Eguipment Bowghl and Soid 1o Individuals
&l Reasorable Proces Cat 600 Baser, Poragevile. MO
B3E7T3

DEALER Outlen hor Chasn Saws, Tremmers. Saw Chan,
Bars-Avaiabis from: Consumer Producis. Box 152, Kemon,
OH 43380

BRASS, Alumnum, Slasniess Stesl. ND Minimum. Wit
METALS, Box 19004, Clayton. MO E3105

BUFFING & POLISHING

REFINISH ai metals Fd The -Proper Toots, Bafls, Come
Pz, Bulfing Melom Catalog 5100, Eastwood T20
Lancagter, Bar 524M, Berwyn, Pennsyhaania 19312

BLACKSMITH SUPPLIES

FORGES: gas. coal — hammars — bongs — amils — anwl
benches --all blacksmith supphes Caetaiog 5300 (refurded
frst ordery. Mankol Blackamith Shop, TEM Camonsbwpg,
Carniorgburg. MI £3317

ENERGY SAVING

ENGINES, MOTORS, MAGNETS

STERED, CASSETTE TAPES, ETC.

100 WATT CAR STEREQ SYSTEMS AM FM Cassalte,
Equaiger, B « 5 Triaxinl Speakers Al 5145 00, §13.562 7173
Bl Impons Inc., Y5907 Willowaale Rd. Tampa, Fla. 33524

EMGINES 0 10 n.p. for Mowans, Tillars, Hoboy parts. Regar
Muruats, Tremendous Savings. “ast. Dependabie Musireded
Poca Booxlet $1.00. Ashiand Sman Engmnes. Ashigno, WO
B5074

TELEPHOME Answarer Hengups? Increase Messages!
Cassatte Only 5885 Bow 227, Seftnar, FL 33584

RECORD-TAPEST Dwscounts to 7% al labes; ng pur
chasa ohigations: newsies, discoun! divdend cemlicales,
1% guarantees Free dafails Discount Music Club. 830
Main 51, PO Box F000 Dept 11182 Neaw Rochalle Mew
Yok 10801,

BOATS, OUTEBOARDS, TRAILERS &
KITS

BOATKITE - PLANE - PATTERNS - FRAMEPACS -
FIBEAGLASS MATERIALS - World's lafgest! catalog - 300
Desgns - B B0 - Phywood - Fherglass ¢ Slesl - POWER-
BOATE - intoands - Ouiboards - Crusers - Sporfishers
Hydmplanes - Aunabouts - KAYAKS CANOES - Large Selec
ot - SALBOATS - Daysaders - Traleamiprs - Muihues
Mobor Sasers. - FIBERGLASS - Cloth - Resirg - Foam: C-Fraw -
CATALDGS $200 - includes FREE Matenals Brechure
Hardwana - Fastarings - Equaomenl - Miggngealls - Glue -
Efe,” - iBogk “AMATEUR BOATBLILDING" - In - fibergiass -
Piywood + Epowy Wood Saturstion Tachmgua - 56 00)
CLARKCRAFT . 16.P agua Lane. Tonawantda, MY 14150

EAYAK-CAMOES-PLAMS-KITS-PATTERMS- Large so-
lechon in liberglase-phewood CATALOG 51 00 (with Boar

Buiders Guide « 52.00) - Clscraft - 163 Agualane,
Tanswahds. NY 14150
EVINRUDE 15961 Bargairs  all 5i2es . Scol MoGuiiooh

parts . 51 handing . Ehectrs Manne, 610 Memes Road,
Lynberook, Mgw York 11583

REPAIR ELECTRIC MOTORS ILLUSTRATED
INSTAUCTIONS! bacdequip. Bo: TZ86 Kansas Ciby. Missouw
B4113

TOOLS FOR SALE

RECIPFROCATIMNG STEAM ENGINE Produces 3w Eiac-
ety ! Comparct! Simgin Corstruchon! Cormplite Plans: B8.95.
Glsrvaie, Box 358m Siation O, Toanlo, Oiarm. WEF 309

COMPUTER HEATING ANALYSIS FOR YOUR HOME,
Send for Free Data Hesponse Forma. "Home Compiding
Systerna. 304 Waslake Ave. Toromio, Ont Canada MaC
ELE]

SAVE ENERGY and save monay. Buy direct! Send for cal-
3l ol HOME ENERGY SAVING PRODUCTS. 5100 Fuu
Boss Sales. Bow 129 PM11 Jenchp, NY 11783

HSCOUNT TODL Calalogue - 51 00 Hooser Disinbufing
3005 Sampe. Soum Berd. (ndana 46815

COMPLETE LINE of Mgh guality, iow: proed CUTTING
TOOLS, HOLDING FIXTURES, PRECISION INSTRAU-
MENTS AND TOOLS. TOOL STEEL, PORTABLE ELEC-
TRIC- AND AIR-TOOLS, HAND TOOLS ARD MWUCH MORE,
Mol ibemy sehvoned frae, Send B4 00 for 360 pape 1983 cat
aiag, refundatle with Frs? order. KBC TOOLS, PO Boa 343,
Sterhng Heights, Michigan 48073

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machires win Walking Feet. com
Pt ready D use-—onhy 3458.00. Thompaon SModei P 103
AGEF AVAILABLE FROM YOUR LOCAL DEALER, or v
dirgct (Master Charge-Viss) Dama Mig. ke PO, Bow 12110
Lubitsoc, Texma 79453 — Prora (B0 Tad-6774

MACHINERY, TOOLS & SUPPLIES

FREE Enengy' Controversal Sunews Puohcatons. Thres
Cazen— Elecincity. Gas, Gasohre, Guns el Cataleg 51,
Corumptroncs Crawer 537, Adamogardo, MM BEI0

LITE-SAVER Evignds Lght Bul: Life 10 8 Years. Sake, Low
Cosl. Apducers Elecincity Consenglon. Said State Disc lila
Ballom of Bulp Sel of 6 - 516.00. 12 - 530.00 Pemscnal
Chiechs. WISA & Master Card Accepled. Badiond Spacalbias,
14077 Loe Rgan. Swhe TA Cievpland, Ofig 44118

BULBSAVER Ewend bulb il over 300%. Sewe Enesgy.
35655 lor startar 58 of [hree. and Iree informabon. 104 Albes
Courl. Harmitegs, TH 37076

THE b3l Gormplede guide o Salar Enengy! Everythmg from
plans. 1o sawing on Converdional heasing 51085 plus 51.50
poslage. Phimoes Entarpnses. AL 1. Prospact. PA 16052

SLASH YOUR OAS HEATING BILLS up 10 45%. For com.
plee instrictons send 5100 pus SASE o Wilkam Co.,
PO Box 104, Wichie. Kansas 67201

SILVO Herdwars, 188 page Hand & Power Tool Cataiog
E1.00. Dopt PWZ- 11, 208 Fichmong 50 Phiacseipha, FA
19125

FIBEAGLASS - RESING - Foams - ciodh - apowes - At -
Elo. Faclory prices - CATALOQUE 5100 - (Booa "COM-
PLETE FIBERGLASSING" 5800 Clarscratt, 16-P
Agualane. Torawanda WY 14150

BOAT PLANS - Frarm Kifs . Pattarns . Hundregs of Sesgns
- Wood - Fibergiass - Steel - Powmerbosts - Sailbosts - Out
boards - Canoes - Kayass - Rowboats - Houseboars - Duock-
bears Sportiishers. Easy. proven maihods  mclude
Inslrucions espically & amabeurs 0 Bssure prolessonal
riegifts. Mo Loftng! “Suppes” - Fasiensgs - Fibergloss - Fes-
irm - Glues - Spars - Boows - Traber Plans. Huge 144-page
tatalog - 52 00, Includes Free Boatbuiding Supples tro-
thue. Glanl Marne, 9152 Rosecrans. Bax TSEMP,
Bailfcrwser, CA 90708

200

4" METAL Cutling Laire 58060 Tug, 15048 Prochor,
Irduslty. TR 31746

ROUTER Shape 3w Culges 10, $10 00 Propaud FREE
Tool Brochure, SUR-TOOL, 1625 Miwaukes Chicaga 1l
GoGAT

SAW chans tor chan paws. Send 571,00 deductitie ham
lirst order. for owest prices. Espy. B484 County Line Road,
Browevilla, Okl 45300

FREE indusinal Buyers cataleg hr Rome craflssien. Buy
equpment & same LOW pnces as lasge mdutinal plants
Twmkey, IGPM_ Litchwonh S Bulfalo, MY 14213

BANDEAW BLADES, Cotuion Tippen Saws, Amy Siza,
Frae filoratue. K Saw G541 Twdewster Onue Wodoi
Wirgenia 23509

DRYERAIDE racycien cryer beat cuts neating cosl, Simple
imslallaten. Laliaas 215,80 ppd. LA Myérs Co., Degl. PM1,
7.0, Box 2155 Elko. NV 88601

SAVE Enprgy. Universal Showerhead Aesticior, Culs
Water Usp 507 5394 Each PO fBox 4227 CGL 5.
Sphngliex, MO ES500

SOLAR & ALTERNATE ENERGY

FRAEE HEAT FROM ATTIC! 6-5 weehs, M8 wirder-sng;
agun i fell, For gugrem, materals lsl (under 1000,
irarucaans, Sand §5, FLANS-PM, 560 Heagelawn, Roanoke,
WA 24018

SAVE, PROTECT THE ENVIRONMENT Buwid your Solas
Coflecior kor Hal Water and Haanng, Seng for Free infoma:
pon. Duck Ererpnses. 4611 Willbwbend, reglon, Texas
re

{Comtinusd o Mt ge)



SOLAR & ALTERMNATE ENERGY

N i e T
SOLAR AMD EMERGY SAVING PRODUCTS CATALOGI
HATERIALS; Companents; Complete System, 80 Pages, 18
Sectora Dur 1R yeart Qe Irom ane oxpeet source— The
counry's [angeal enengy savitg mall order house' Call us &l
603-668-8 188 or pend §1 00 pod. SOLAR COMPONENTS
CORPORATION, Cept M. PO Box 237, Manchesher, NH
0anls

DUCHK DECOYS from scrap wood, Fow sizes. Easy Puns
E3.00, Precrat, Box 352, Cathuge, MO B4838

CONSTRUCTION PLANS,
BLUEPRINTS

WOODWORKERS, 6 Bandsaw Patterns. Hgh Pron, Bag
Demangd. Sad Whoiesale or Retal. Production and Marseting
Tips. 8500, Legal SASE  {Crzark images. POB 502
Ganggyibg, MO GE65E

WORKBENCH- Shwdy buill-ir I govaps. basament 20
507, work anom, 0 o . slorsge. Easy o buld Plan =101-P
B398, McWwilco, Bon 568, Mars. PA 16046,

HYDROGEN FUEL! Complete Elecirolyres and Aula Con-
warsion Plans Fus inormaten on Sale Storage and Oane-
atng Hydrogan Frea Compiete Packape: £10.00. RDA. Bos
873, Comoong, NC JH025

HEAT Walet wilh wood, Sawve 3525 Send 5795 - Plans
Vigodwatar, Genaral Dalvery. Haraood. Michigan 40844

FREE Sciar Elmctnoty, “Inmowalvs  Plans. SASE $5.00
FPARKS, Box 24022, Langng, M 48909

BULD Supe Hot A Sadar Collectan 2000 podsbln, Pland
52 95 Haicast. F.0 Hox 7. Scranton, PA 1B504

WINDANLL ROTORS Lfrasghl, Iepapensive Drawings
$10.00. Box 2493 Carson Cay. NV BR702

FREE HEAT — Passwely Solanze - Easdy! | Free Samole
indgeenahion: Salgrselad” 4B Eqghl Avenis, Mew Yore Ciy,
10001

SOLAR nea! your pool Compigte plars dlusiraied Send
3300 1o; Sotar, 22988 Viciory Bred., Sunte 35, Woassand Hdls.
CA 91387

SOLAR AIACONDITIONING — Undes §100.00. Two Plans
51000 Plan List §7.00. Maxipians. 138, 25822 Trabuca.
« 105 E} Tore CA 52830

ALCOHOL) 180 PROOF! Mawe Chesp Fuel Booze 'Wih
Simole Shil loematon Free! Desan-FM. Box 8233H B
Fangman. &2 BGa1F

SOLAR WATER MEATER— Instailing a system thal eals
walar willt the enargy ltam the Sun i3 o mone dificud man
inEtaling & camvenionsl-iype walsr heabsr thal wses gas of
ehrciricdy, Yo can do it Prolocopy of Popalar Mechanics
erichr pvailabie for 51,00, Send order 1o; Popular Mechamcs
Doz PMC11, Box 1074, Radio Gty Sta.. New Yorc, WY
10101

HOME HEATING & FUEL SAVERS

LOG SPLITTER Flans. Busd Yoursall, Hyorauis Powes Mo
Gammicus, Bahslochon Guaraniesd §$1000 M. Franssen,
PO Box 483 San Lorprgo, CA S4880.0487

WOOOBURNING siowe 6 from the wal® We o' In a
okl homa! Dataied plans 5100 Waloaves, Fi 4, Box X35
Bartlpsville, O 74000

UTILIZE 3% more hial fror wood, ol, gas luals Plans
54.00. Scolty 5. Bax 55, Grass valley O B7020

REMOTE READIMNG DIL TANK GAUGE, wmale irslalla
i, RELIABLE, crece o from parior, cdchen whaiayar
E50.95 MOG), Bax 280, Leamiastar, MA, 01453

BURNED BY ENERGY COSTS? Build your cwen Wood
Burning Furmace from your salvaged matenals ¥l haal
hame. garage o shag Inlormadon §1 00, bompials drBwags
and instrucbons $10.00 SN Asscoales. Bos 126P. Rives
dungmon, M £6277 :

FURMACE PHMYSICS. Sawe Fuel Modificaion Repon
£5.45 Enengy Stuay. Box 6631 Virgna 23703

HOME CRAFTSMEN

WOODWORKERS, Hobbysts. 15983 cateidg containmg
Char Cane. Wooden Wheeis, Lamp Pams, Tosid Firisheg
Maberigis. Hardware, Plans. ete. Send §1.00. Baap
Speciatioy, PMT1A7 B3E Briows, Frankion. M1 43635

MANLBOX STAND - wond - fugged - rnpresgivet Build your-
=gl - chaeg' Plans 5200 EZ-Plans Bax 7251P, Chanatle. NC
a7

21 WOODCRAET Tay Pung 55058 Arderson s, RT1ERZ
Cricago. Fenlald, Minnesota, 55423

OVER TS PATTEANS! Enoy mawing profdatse wooden
gifts, Dws, household accessoras PLUS Shop Secrals
Oy 85.00. Accents (P11, Box 262, Danvers. WA 01523

MAKE WOODEN Toys Plans- Hardwood Whesls, Pars
Doweals- Cataksg 5t 00 Cherry Tree Toys. Balmor = Obis
#3718,

CATALDG FULL-BITE FURMITURE PLANS — 52.00
Fiefurded with lirst oider. Traditonsd. Eady Ambocan. dver
17 Fupidure Desgre. 1425 Shermen. Degt  CP-B3
Evansign, ilnos 60201

PLANS & Supphes lor loys, clocks, lemidure and Boresso-
tied Caralog 51.00. Armor Products, Bos 260 Dept CT | Ceer
Parn. WY 11728

UNFINISHED picture Yrame mouldng, Faciory closeoul
Sl chipopun. 200 shyles. Winte Japs 1 26-PF Sevanth Morth
Higphora, Mb 25343

WDODEMN Toys Are Bamor List O Paans $1.00 U5 Cur
tency Only Woodbatchers Toys, Bax 514, Leshe, Mich
s

HATIVITY SCEMNE 55.00, SANTA & REINDEER 34.00. Ful
SI@ jgsaw patterrs. color coded for Cesiinchve Ouitoor of
indoor display. Sasy o make, Seod prepad 10, MO, Pattems,
FO Bax 319, Parw Fuage, |l BO068

THREE L'fvgue Wooden Car, Truck, Smlbaat or Spaceihg
plans. 52.00 ' Planigsy . Boa 2307 Kalemaroo Mi 49001

FREE CATALOG: Furndure Flans, Mulb-size. Ful Scale
Flengian- X 48 Lowel, Westaood MJ 07673

BUILD COLONIAL REPRODUCTIONS for pealit'! Fres
oatatn’ Dameng, Son 101K, ThomaseBe, NG 37360

STORAGE bin plan. rugged suldoos uss - woad, irash. ale.
E150. Bon G734, Gracd Fagds. W 49506,

POPULAR MECHANICS TOOL CHEST, Compac!, made
from chrry wood . For handiing sass_ 45 actally two boses
Crgamzed compartmmnts oy sasy acoesa, Expart oonstroction
pratects ool fmom nest indudes. plen for oody §4.75 PR,
Depl. PMCT. Bon 1014, Aadio Coy Sk Maw Yok, NY
Wwm

LOG CABINS AND "A" FRAMES

NEW - STERED CABINET - Fuans 1500 Advanced
Cesgns. PO, Boa 605, Dunn. NC. 28304

WALNUT Lumber cabing! race. Souams.  Gunsiock
Bhariks, Wistsir, kws - Matsioun Wakoul Co. | Dege. M. S2alon
A Box 66 S Jcseph, MO 4503

WHIRLIGIGE - Ararican Fali A1 Planz, Cataiog $1 00,
Dk Parkenan P00 Box 29351, Dalias, Texas 75220

¥OU CAN BUIRLD Furndure, Tays Accessores ang Shog
Eguigendi. Fhve Frisg Plans with (hastralod Cataiog T00 Bems
Sarcy 51.00 lor Cetals. Mayco Sales, Bow 2337PM, Mesa,
Arnzona BE204

UNIGUE WOOD TABLES, Sieay. Aftractve. Foig Cam-
pacty 300 30 - 27TH o0 30 - TaM, 18- 3 1TH,
16+ 200 22H. Plang |mSruchons (3% e 5995 N Secw,
3380 5o, 4th Ave Yurna, An2. BRI6S

WOOD WHIRLIGIGS Ful Gige Patlems. insfructigns. 717
Raadrunner. 20" Coperba, 18 Docx, 13 Beg 8300 sach, 4 for
S1D.00 N Skow, 3300 Sa Aih Ak Yuma. Ard 85085

STEEPLE Cioce Plara Authonbic gatml 17 Tan Seng
27.00. Joaneyman Dangnd. Bor 5147, Masrden, CT 8518

FREE hsl of Plans for over Filty wood progecis You can
ke i your home worsshop SASE  General Deuign Com
PO Box 59, Ceamor HH.. M 48127

WO0D Combmalon fock Deaiked nsreciions. Unusual
9if. Bend 3300 Glerwood, 860 Campus. Bogumont, Texas
TS

CHILDREN'S FURNITURE, Easy-in-build wooden |abs
ard chanr st Actual-srw patterns, complphe msinechions
2400 M Stresl Supply, 2264 Noth Mam Guoinison,
Colorado 81230

WODD TOY Kas Compaate Pre-cud Free Brochue Parm s
Toys. 2620 Log Nogales Way, Fuacho Coroova, Ch 95670

UMPGLIE! Ful size patierns Recking Horses. Lrge $4 53
Indint = 8350 Cardle Holder 3350, Spaose Bace 353 PO
Bak 3. Fredoma. AL BE0Z2

RAOUGH, RUGGED & RUSTIC. LOG PROJECTS! Moxe
chirs, Danches, [abies, gales. lences, & sumimes house, bed-
houses, Signs and house numbers, lamps, labies. sheles,
bookerds. Phatocopy of amicies as they appeared in Fopdlar
Mecharcs awvailabie for 5400, Send onder do: PR Depl
PG 1, Box 1014 Aadao City Sta - New Yors, B85 101101

HOME BUILDING & REMODELING

CONTEMPORARY and Tradibona home plars Cwer 100
rw CESIGNS, Colomals. espandae s, ranch, sor, Tudar, olh-
ors 52 55 MBPS, Siumo 10T, 7235 KE Saray Blvd ., Portiard,
OR 37232

PLANS book. Dupleses. Townhouses and Condominiuma
T8 mutighe dhaefling, comman wial dasigns, all lyles, Conlem
porary. radtonal Spanish Buid 1or ncomae, imeestmen
52.9%. MBPS, Stumo 10T 22346 NE Sandy B, Porfang, OR
B7252

SUPER-INSULATED, SOLAR-ORIENTED, Uniwvarsity of
lilirgus Lo-Cal Mauss inlormatien, Mome Manignance Chocs:
it &1 00 Sl Homiss Councl, Qe Eas) 52 Mary's Road.
Champeagn. IL 61820

PLAMNS book Soiar and Energy Saving Homas Over X0 naw
Semgns, passwe and aciive salar, rombe walls, berm, Plan-
Wiood aystems. 5205 HEPS Slude 10T 2236 MNE Sardy
Bad | Porlland, OR 97252

OwN YOUR HOME. Sive 50% Frea Informaton
CONBUMER ASSODCIATES, Box 1I257T-AY, Putsbungn,
Panrsylvana 15243

BUILD YOURSELF & S00A FOUNTAIMN, 125 fut 10 Mke
¥OLF Own cAponated beverages al hame-a ol cheaper oot
Phcocopy of amcie avadabee lor 8150 Send omers o
Pagular Mecharmss, Dagt PMCTT. Boa 1074, Ass Cey Sta,
Mew ¥ors, MY §0104%

UPHOLSTERY Ang Caving Supphes, Catalkog 51 258 (Re:
tundatie | Jacs's Upholstery ang Caming Supphes. Dept PMT
Oswago. ILL 50543

TELTING WOODBOX Deiivers Frewood Ireace 'Four Home
Easlly And EMciently. Complite Buildng Instructssns 310,00
Lyman Greames. Houle 2. Poid Pleesanl Wes! Yiognia
25550

CLASSIC TOY PLANS fur or profit, Ingxpansme. sasy 1o
maree. Calaiog $1.00 Toymaserd, Box 3305, Sioomry Creek,
CT. 06405

BRASSE and cooper shesting - ghuge st wih sampies.
Micws! Sibver, Brass chests - Brochone 3100 Waley Home
Irg . TORF Homestean. Cotage Jrove. MM 55046

PLAMS - Excting wood projects! Money-maosrs! 1.00 cat
aleg. DON'S DESHONS, Jockey Stree, Gablway Hew Yoos
12078

SAVE money . Krow whal gue o use . Boakled 53.00

J, Hems. Bax 219PM, Red Whng, MN 55068

FULLYALLUSTRATED TOY FATTERNS Catalog §1 00,
CHRISTMAS TREE ORNAMENT paftams 3-Dimensional - 20
for 3500 Manly Kely Emgprees, Degt 10 Bos TEOGZ,
Saginaw Teaas M1 IS

# WCODEN TOY PLANS. Cam. Trucks. Trav, and mens
5380 P Juetten, BRAY. Pz, WiN 56364

TIRED OF SANDPAPER T Send 5% for Boakien waw 1o Use
Scrapers’ Norwal Machne Wons, PO Boa 2121M, Norwals,
LT Oeas2

BUILD IT YOURSELF - Toya. Purzies. Manters, Furnduie
Biord Mouses, Rocuing Horses, Toy Cars & Trucks 32 page
calalog af “smme wrn Patheres, Wheels. Boows, §1.00.
Deesign Graup. Box 51400 Mder Mace, NY 11784

MEW - §500.00 Frixm one shegl of plywodd, Ldehme Bus-
reas. (Guarantesd. Dansiump. 3R30 Paciks Way, Longwisw,
Wash SHE32

OCCASIONAL CHAIRS 2 BEAUTHFUL Chairs from 4 =8
Popweiad. Comipriable and lunoonal Easy consruchon.
Pians §3 00 XINETIC I, 7115 Baanco R Suils 114-145, San
fntomin, Theas FRE1E

PM'E OREAT, NEW MASTER HOME CARE QLNDE. The
letes! and preatmsl n the Populsr Mectacs Mabte:s Guss
Sones. Lays oul BF you need io inow aboul home repars, fom
basamen! waterprogling 1o ool ‘epas. 24 lamingbid, wige-
clann shisits &0 12 STANd-up, Bang-up Bo&ds 150 chans and
ilusarabong. Proparty used, | can save thousands. ol -ooliers
£4.85 - 50 1o cover posiage andhandirg. P Master Horme
Carg Guide, Depl. PMCY 1, Box 1014, Aada City Sta., New
York N Y 10700

PLASTICS

CASTOLITE Lepain Prastes. Cryia chedr, coloes. For cast-
mg. ambedding. CoBSNY, libargiassng. n nduslry. labores.
r83. craft work. Reproduce yoor OeEgnE wilh oW Mokl
malonals. Profabie. liustraled Cateiog 51,00 CASTOLITE,
Dept. 827 PM. Baa 387, Wiooosiock, 1L 0068

PLASTIC LAMINATES. Mow 1o et willn! oo L0 lurm aul
irdegan frushed products just by wieg Rad dr power 100k,
Figsurfacs iichen courlerops. Cormec! counluriop bubblies
Shoess you laminating ncles you should snow aboul. Pholo-
cogy ol P aficies Prce §1 680 Sena ovder o Popuiar
Mechamcs, Dept PMCTY, Bow 1004, Radio City Sta, New
Wars, MY, 10101

AlR CONDITIONING

HOW TO BUILD N-A-RDOM AIR CONDITIONER. FM'a
Staps will show you how. A phabocapy of (his artoie 1S avas:
atig tor $1.00 Send Orcer 1o, Popular Mechancs. Depl
PMC1T, Bos 1074 Radio Ciry Staton, Sew York, WY
10t

DO IT YOURSELF

MEW Hydroponsg Homa Panter Grow vegelabies indons.
Wit 400 plaris annally Budd al low codt, from stoc com-
paneris, Sald everywtien. Bow o Aopoet $2.00 | Rotundatdhe)
Fichard L Zypmont Spocaity, 400 Daweeille Fd., Wilkow
Growe, Pe. 19080

FREE Kit Catalog Owes 100 Sa--yoursell produwcty Wakes
prces. Write: Woodcraf. Depl. K1B. Bax 4000, Woburn MA
iREE L]

KNOCK-dowh saw norse pand and rdtections $10.00
Box 467, Ausbn. Texss 7876

T TELEVIBION propcior plans. Datails Buono, BS Cokmal
West, Tongwanda N.Y. 14150

BAVE steps, mondy Use your lephones as an infleoom.
Plans 55.00. o8 Enberprsas. Bos 4534 Weshwood. K
O7ETE

ELECTROPLATING. Complste ampimur's besitboge. A6
meals Electropisie metafic nonmelolc dems 51195 Dotads
Ird, Trogne. Box 95-F1. Palm Bay, Flariocd 32505

(Continuad an Aax! pugs)
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DO IT YOURSELF
[Continued trom pn:l-dlnl page]

1400 Camlogs Listed mnd Described. Sources lor Every-
thing Imagnabis 4 00 Masiedog, Box 876-F Faidax. CA
84930

SAVE on parts lar Lawnmowers, Mabikes, Kans, Chan-
saws,_ Senall Ergines. THOUSANDS OF PARTS. Sana §53.00
For Galaleg. Sey-On-Paris. P.O. Box 231, Somerviie. Mass.
02143

CALLMGRAPHY, Oroer the arf of gleganl writing MADE
EASY by Tina Sesafirn balors Apeil 1983 for only 5625
KRIGTEM Odd Rpdiord, PO Bow 1800H, Deboint. M 38319

PATTERNS For COPPER candietaiders and ptdacis. Cal:

ming §1.00 Aefurdabio on lirst seder. Coppor Crafts, PO Boa
BE4, Medna, Ona 44268005

SAVE Big. Buy Paiches, Decats Pins & Capa Factory
Dwact. Free Calakyg. Free Pnong. Emstern Embilem Co. Bow
B2B8-PM, Lmipn City. N3 DIDET

ANTIQUES, RELICS, INDIAN GOODS
AMND CURIOS

PLASTERCHAAFT, CANDLECRAFT . Fun Prohiabie Lig
und Ayt Cadaiog & Sarnple 51 00 Wooley Company Boa
BREM. Pooria, lllincid B1850 Faiablishid 1317,

EBOLARSKYLITE Al Last! A Rt 3cme richwiod Skyitie you
Burkd yoursall, Instnction Bocket onty 310,00, Calakgus —
£1.00. Wasasch Solar Engenesnng, 1164 Marlh Streel, Dept -
&, Ogden, UT S4404

KRIFEMAKING SUPPLIES arcy KITB Catadog 31.00. Jacs
Wolla's Hnile Works, Bor 1058FM, Larwspur, Caldomis
#4838

DULL DAILLE? irstruchons, Diagrams lar EASY Sharpen-
g §5.00. Drico. Box 2, Woodsiown, H.J 08038

CARPET YOUR MOME - using quakty matenals sitairaed
- . FREE!N Complete instructons §3. 7A. Sdvarsione Pk 182,
Bax 3TAT, Fenbon, Wa 98058

IMSTALL Your Own Laswen Sponkler Sysiem foe uncer 5200,
Simpia Complate installabon Monual 53.00. Prida Manuas,
Bon 1188, Brckiown, N CETEY

CARTOONING, COMMERCIAL ARTS
& SIGN PAINTING

MODEAN Canpoming (3wt by mail. Wnde o free bio-
chura Carloonerama— Box 2633, Brantond. Conn (8408

SIGN Ppntmg — Easy methad Fres calaipgue Kaulmann
Company. Certoriwn Mebout E5023

CARTOOMN for Fum snd &ory!! Free boole!™ Canoons.
Box 406148, Detroxl, Ma-hagen $E240

35 LESSON carfoonng course Canoomsts Magazits,
boah £4.00 Hanman. Box 30367, mel? Mebrasha GR503-
03&7

CAATOOMNING! CARICATURING! Seven Insiruchon
Beoks. $3.00 Hamm. Boa *567, Poriard, Cregon 07207

FHEE Ll 1 Senious Cofectors. 10,000 |adan Arifacts,
Pals gpﬂﬂr!. Aaws. Slale, Beadwors. Cadan Trﬂﬂg B
669, Murtimabars. AR 71958

STAMP COLLECTING

50 YEARS Oz liteen dilerenf Linded Siaies, ower ity
yoars old - 28¢ wih appmvals Jaxon, Box C11:P, New
Rl by Nisw ¥Yoors 10804

U.5. 23 Ditterent mint including Souvenir Sheet §1.00.
Frow sl Brocks. Bos 82 Brooghyn, KY 11228

INTRODUCING - 22% DIFFERENT WORLDWIDE - NOW
5t Inchycies specal selaction of colarful slamps picturing
armals  4pocty, Aowers, paintngs Sace ard Much mdee
Ot Exciting stamps enclosed for Sake on appeoval - Buy
BT Gr O pirurn Dalancs - Camcel garice amlime. Work
Stamps. Cepl PM11E2 BD53 Judwick Cwcle, Hunhnglon
Baach, CA DI64R

PROJECTION TV . . . Comveet youl TV 10 prosee? 7 Fool
moture . . Fesults squals o 52,500 projesion Total cost
fess han §20.00 .. PLANS & LENS $17.50 . Wusirated
tniprmation  FREE . . MACROCOMBE. Washington
Crossing, Pennsytvanis 18977 Credtcard Omers 24 MRS,
1-218-FIE-39TH

ELIMIMATE sippery bathiubs. showerioors. SLIF STOR
treatment parmanant. complals. easy. Porcalain Ename Oniy
§17.9% Aomnanr & Sons . Dept 101, A1, . Box 20. Amharst,
ME, 58812

FY¥C PIPE FURNITURE. Complete Kis For Flars B Prces
sand 500 0. Easyleing, 905 Broadway. Thomwood, WY
10584 — of cak (914p TES LT IWisa
Masterchargs i

SOLYE clamping strapping bundiing problams. Ires Mesa-
ture, Mity-Tole Systoms, 3713 Lakerisge Crive West, Surmner,
WA 98390

LEARM GLASS ETCHMG! Complete Stater ®i 5495
PPD, Guaraniesd. Eastern Art Glass. Greenwood Ave. Box
341, Wyoeolf, MU OT481

SATELLITE AMTENNA. Build (| Dwer Wesnend useng Fly-
wiod, Simpie Instruchons 58000, 10, Box 3471, Vancouver
B.C.. Canada VBB 3¥4. inonmation 1o be wsed lor Aulnonzed
TV Recepton Only,

BUILD & Storage Cabingt Workbersh under S50, Plans
$3.00 Jacs, 3121 Court. Bealnce, NEB EBID

SAVE HUNDREDS YEARLY! Do-ll Y ouwrsel! Washer, Dry
of, Deaferashes Rogair Gudes. Free Delxes; Kings, Degt
PhIM, 406 Wesl Caming Fesl Ascadia, TA 31008

WATERBEDS! Plan And Accessory Calmlogun 51.00

Winlerteds, 12104 "I° Slreel Vancouver, Washington
BASGT

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.

SUBSCRIBE w Wonby Swap Mews 500y Buy-Sel-
Trade, Mew Used A C sguipment barpains galony' Degt. B34
Box 834 Sara Mara, CA_ S0456

MODEL AIRPLAMES — Hupe Calalog $2.00. 59
Marutactanng Co Inc. Monlezuma. 1A 5017

RADID CONTROL - Arpranes Boam, Helcoplers, Sys-
tams Supphes. Beg Descount €alalog-S400 (Refundalbde).
Modelers Supgly. Bos 7185, Montgomesy, AL 36107

WANTED {Hd Toy Trauns Lioned, Amercan Flyer, Eic TRS
Box 1661 Hawthorne, CA NIO50-1568

LIVE Swearn Enging Xits Manrg Sraborary. Walking
Bearn. Boders. Fitings HPK 3 Fasorating Mooels Catalog
53,00 Caruck 34, Yoreers L . Niew Yoo 10710

NEW RC Minsatre surcrafi - Exta stabie gasy o pesem.
bie. 58° wingspan. Foe 190 21 erging. 4-chamngl Desgned
bry e legeretary Jow 00, Sored kr Free brochure. 51 Crom of
Fari Falls Lid.. P Falls. WiS4552

HOBBY SHOPPER: Firad naw ard (mad Dargains Ads

S¢ word, ssum - §1 00 payableio; Charles Enson, 1784 Wast
Crascon, Resangs, CA 82173,

KITES, GAMES, PUZILES,
NOVELTIES

REPRODUCTION MOLDS

RUBBER. Foargiass Moids for Ornamental Concrose (Bed
baths. Plantevs. Efc.). Ower 900 to Choose From. Fres nbar-
mation. SASE, Plycrete Moid. Eln Rapds. Michgan 49629

"GO FLY —a—wibe” —SEND 51 00 far “087 covor Cataicg,
We have kies ior al seasons WRITE: Mées PO 1317,
Beyton Beach, FL M35

WHISTLING thywheal peercee oy 537 50 Bernatt Arnsfen
3049 W Bth 51 Loa Angeles. Cal 50005

FORTY WOODEN TOY PATTERMS. For fun o probt 55.00
Kelly & Komet, P 0. Box 1126, Raiegh, N.C. FTéda,
TOY BIPLANE, quarter scaie saty wosden Somsiiuchon.

Soats teg, 3-12 yrs Comrois Plons 5700 MO, PO, Box
15480, Adams Ave  Costa Mesa CA DR2E26

MAGIC TRICKS, JOKES,
VENTRILOGUISM

ARTS & CRAFTS

MAKE Sigred Glass Windows Beginner s Book $3.00
Gaalco, Bow 1982, Speng. Taxas 77383

“OETTING Sieext in Samed Glasa” 5100 Whitemare,
Biox 20857, Hanowes, Mass. 02339,

SHAPS ard Hardware % Leathercraft Free Cataiog
Campau Ca., Box ASTE1P, Dallas, Texas M5235

CRAFT Jpweiry Suppims (Wholesale Calslog 25e)
FAoussss, 107-18630 Dow, Aringon, MA OF174

STAINED GLASS SUPPLIES Comglete Catalog 51,50 (re-
fundatie] Sunshwa Glamswors, TBS Millerspod, Dept CT,
fumhgrst, MY 14226

STAMNED GLASS va-F. 8100, Supphes. Kis,
Bogks. Tools. Glass, Saylescrafa. 177 Main, Myack, MY
16D

CARTOOMING & ANMATION — Inside socrels o suc-
ceastul Cadooning and Anmaton! Free delads. Box 10093
Gandale. CA. #1208

POTTERY In Wood & Plans §4 (0 JMS Ongnals, PO Box
13022 Albuguertuis, MM 87112 ]

LEATHERCRAFT — 72 Page Whnoiesess Calssog. Send
5200, Rehmdable, Leather Unimiled. PS1082, Belgum, wi

FREE! Workl4 Leadng *owally Calalkog. 18600 Jokes,
Tricks, Bosence, Spons. Hobine, Jafnsan-Smith, C-6173, b
Clemens. M| 48043

FREE! Hlusirated Yerinioguam Puppeiny Catalog Maher,
Bon 420PM._ Literon. Cokrade B2 6D

"MAGIC Exptairgd |, Morihly Newsiofier Sampe §' 00
Bax 426. Phoenia, Oregon 97535

HOBBIES AND COLLECTIONS

MILITARY Madais Cafalogie S0c. Yeardy Subscrption
54 50 vemon Box 387PM, Baivesn, WY 11510

“OLD Teme Sokier Mokds,” Chess Sef Figures. Wnte ior
Frisg beilormation and Specint Clunng,. Caslings.PM P O Box
a2, Longwiad. Flomda 3275

MOVIE POSTERS, The Great Amencan Collectibie Hugs
selpchon Vintage to Cuwrrert, STAR WARS, E.T.. Thousards
mom immadate Shprent FARAAH, CLINT, MARILYM,
BOGIE, pnd all waur lavorte SUPER STARS, tasuious COL-
OR pholos. llustated Caaleg 100, MOVIE POSTER
WAREHOUSE 550 Wesnwood. =15, Los Angedes, D004,

GROW GIANT CAYSTALS! Sond 52 00 for boowiat abaout
CryElass amd haw you CAR Qiow e, Crpstoora®l 10020
Sohnapt Lanm, Kewbungh, I4 4TEI0

CAEH lrom Hopbes 52,00 wiis how. MTHNMO, 3217 Sauth
53] Wesl. Payson Uiah Bags

INEXPENSIVE CRAFT KITS1 Calalag - £ 100 Kits, B304
Lrmoak Wiew. Eagim Rock, CA GOO41

MAZ] war souvenira. FREE lustraled calalod. Deita. Hox
NEMPE, Honolik, Hawae 36820

LEATHERCRAFT Catalog, Toots, Leamer, Dyas, Dress
mge, Sacdde Stamps, Buckies much more, Send $2.00 (re-
tungabie with ordes) 10: MacPharsan Bros.. P00 Box 55447
San Franmsco, Call. 94109
202

DECALS, EMBLEMS, PATCHES

PATCHES, Dwcals. Costom Made Fres Calalog
Emblama, Box 36, Tappan Niw Yoo 10583

SEND Only Jc for nice cobecton ol U5 Starmgs nciuding
25.00 msue and scarce ment Spex Souwvenir Sheel Altractve
price lists of olher beaubful stamps ard cofecirs suppiers
noluced, Mystic Stamga. 55-1. Camden. New Yok 13316

FAEE! Biy Bargan Catatog - Mew Edon hatng thousands
of bargaing necludeg U G K BN A stamps. paceeis. abums,
AccesEones and supples Al ing slamps fmm gur approval
service Buy only whal you lise Rebrn balarce prompily
Trank you. Jarestowe Stare Go, Dept EOVI2PM,
Jarnraioem, WY 14701

FAEE INCREDMBLE S5TAMP OFFER| G World Wide
Callechon 125 all dferent gering postage slamps, ingluding
beauthi e colorhyl moloriat, animads, sports. space and
ek mohe.  Absahdely FREE whaor féguesbog secdifg

Slamps 00 Approvil” selechons 0/ eraminalion 8t home.
Buy anry, a8l or nore. cancel service anyleme. SEND TODAY!
MISSION D5, Facenhia, Ca 32670-000F.

PEMNY APPROYALS all tintastic values. DATASTAMPE,
Box 3552 Jackaonvilie. FL 32207

U. & 30 muird commamaoratrees 51 00 Approvais. Gordon
Davenn J3TC. Compooock. Mew Hampshine 03229

WS COMMEMORATIVES homoe JACKIE ROBINSON an:
19680 OLYMPIC GAMES. 2 lirgt day covers an lowely cacheted
anveiopes B 50 WM, WALSH, Box 3088 Tuckahoe NY
1077

FREE Giff Wah Dualily Approwals, Chapmars, Bas 487-0.
Gefetbung Mchigan 40053

GREAT Gift froe wih 138 puichase—Tine Linisd States
Approuats #nd wint el servcs. Send 15 Ror handliag The
Slamp Bowtkeue, P.O. Box 456, Maddaon, MJ 07340

FREE Wholgsnig Singlas ard Mate Block Price Leis Su
42 Piale Bocks §1.00 AMPBCO, Box 26066F . 51 Lows. MO
EXTIE

BREATHTAKING Baaulilul 50 DiMermnat minl Monaco fec-
tonals commemosalives ondy §1 50 with Ml compiale el
appovals. Pagoda. Boe 132P. Sdney, Ohg 45365

PENNY! Approvaly’ Fegnidiess calaloge’ Kissien 4164
52rd 81, San Dwgo. Cair 82105

UNITED NATIONS 1 Campiete Mint Sats 252, Approvals
Carratla, POB 15000, Lake Placd. Florda, 33852

&0 DIFFERENT Oid U S hobwoan 1861 and 1930 . 81 00
Ed Roush. 423 Shapard, Marsbels Ofug 44807

OLD US Hlamps on Approval. Dhesier. Bax 153550,
Phiadepig Pa 18711

WORLD Wide Starrps mounped Jn booes on aporoval 22
angd up TRUST STAMP COMPANY, #.0. Box 1007
Jamaica, N Y 11435

FREE Surpnise cofection senl wilh aporovals. Gould, “ T84
LEmon. San Francisco, 2

FREE 280 Uniea States and Worldwite Stamps Appnoe-
als. Stamps P, Bow 1437, Bedhowar, C& 90706

100 Ditterend U3 J5g Approvais Bradwy, Bow 4259
Midkttean. VA 25113

BARGAIN 100 Worid-wite Stamps 250 Ouaklty Approvals.
R Parker, Bz 141 Wast Brocatedd, s H1585

2,000,000 Stampe— 150 Counlnes —7¢ Each Balden. Box
2148, Dwartorm. 48126

STUNNING! 100 BEAUTIFUL MINT PICTORIALS. a8 Di-
e Only 26 Cenbi wilth Attractwn Worldwele Approvais
VANSTAM. Depl PA-1182 PO Boa 11272, Crucage linos
BO#17

AUSSEIA— 50 Cflerent Including Many  Oktes ', Jul 10c
Apgrovals, Tehes! Phigtelics. Sier Cdy, Morlh Carohna
b L

"INVERTED ERROR™ - 100 Difterent wharmird Stutes. 50
with aoprovals Lurayw. PO Box 7088 Sdver Speeg, MD
=07

(Continued on next pags]



STAMP COLLECTING
[Contimuesd from preceding pege)
50 TOPICALS 5¢ whan rmquesting iow proed apgrovals.
Stpwart Kant Hos 23988 Belirgham, WA 98227
PENNY Agprrvals 1 -2 - 3e DK Slamps. 17902 Markise
Dinewin, Jarmul, C& 82035

FREE 100 Canada willy reques] ol Wiorld Wide Appmovals
Bones 8. PO Box 5607, San Mateo. Caif. fd40g

BOOK BINDING

REBINDG YOUR DAMAGED BDOKS, Wih o low comman
fools and 2 homemade book press (pean inchuded] you'l be
able o harciie anything e m boem hings 16 & compiete rebind-
ing. Pholacopy of artcl &3 i Bpoeired in PW. avadatée boo
£1.75. Send orders o Populsd Mechanica. Dept PMC1T. Bos
1074, Fadi Cty Sta. Mew York, NUY. 10100

BOOKS & PUBLICATIONS

50 LATIN AMERICA -2%e- Approvals Cmocket! Stamp
Compary, P 0 Box 1448 Croceed!, Toxas TSAIE

ISRAEL 7§ Chflerer 10¢ Approwals. Sam Chkagen, Bos 666
Dakay Beach. Fiarda 33444

PUBLISH Your Book' Join our succasstul authors, Pulblc
fy. Acdverisng, beautilyl bocks. Al suliech invited. Send for
tact-hlled bocwiet and Iree manusoipt epon. Tarlion Press
Dopt. PME. Bd Flfth Awories Now Yo 10311,

LOOK! 357 wond Stamps 5% .00 Wordwide Approrals
Kipndéve, Harmsbug, M G2946

“SURVIVALIST 'S Book Calaiog FAush 51,00, Han Hale
1202}, MoDongid, O 224370395

POETAGE Sty Exchange. Advetiser. Sampte 252 Bax
4, Phoanm, Coegon 87535

ABSOLUTELY FREE- 50 affereat Brinsn Coloneas COM-
MEMORATIVES. Apcrovais. Gooestamps, Bow 590, Saco.
ME (HDT7T2

"WHOLESALE™ U5 —Foresgn Prcaisl and cataicg Froe!
Everyihing Guarameed  Schneicer, Bow 1240, Grang Rapus
Machigan 43501

PUBLISHERS OVERSTOCKSE, BARGAIN BOOKS, 2 000
Tites. A Subyects' Free Callng  Hamions 0851
Clapband, Darsury, CT 06810

FREE Bain. Praphel Elgah Coming Belom Chisl Megicdo
Misssan. Depl 63 481 Thurgion Aoad. Fochesber, MY
10618

QUT-Oi-Prni. Books Found  Send Wants. Bookioos, 51
Mape Ave Warssw M ¥ 10960

FAEE U E Mmi Set Apgeovalt Hiklebrand Boa 4867
Santa Clara. Cahforma 95054

100 Dhfterent Worldwioe Stamps 30¢ With Approvas. ALG
Saws. Box 1065, Jamaca, MY 11450

COMPLETE mini LIS yaar sod of 1945 . 59 DO whah request:
g World Wade approvats. Benal. PO Box 110244 Dallas,
Texns 75411

100 Wiorichenga stamps 100 Approvals Lymwood, 417 Boa
1104, Mapgan. Cmtang KgH TTE

50 U5 Commemorgtves $100 Approvals Happy, Boa
124, Spnrgvale, Mann 04083

FREE GOVERNMENT MOMEY srd ioans tor Business,
Housing, Medicire. Egucancn, Over 150 habngs' 53.50. T
Michae Press Box 3646 Azaea Siaton, Wimmngion, NC
2BA0E

PERSOMALITED Criliwan s Litvary, Deads. 52 (Ratund
atilg hrst ordarh, Unusual AMERICANS WHO CARED! Boow
5500 OPEN HOME LEARMING CENTER. Owtails Jonka,
Box 19002, Cusiand. Cakicrnig 948159, Caldomians add Swes
Taa

POCKET ROAD ATLAS Unapd Siates. Canada, Mo

B4 color peges only 52 00 Mapex. Bax 3305 Non Myt
Beach 5C. 295R2

ACCORDION Top Brands. Cordouns, Buy Disct. Traman.
Bous Discounts Trades sccoepied. Fros beochure, PM,
Acoordwor-O-Aama. 1§ Wiast 19th Stegl New Yok NY
10011

INTERMATIONAL Calmiog waluahsa bo makgrs. repmiroes of
sinnged maEfruments. Impoied woods, PVEs, ACCRFSONES,
kita. Fine German-madn wioling, woles, colds. basses and
bowes. Sand 25¢ Jor catalog 10% Credit Certficas wil be
encipged. nlgrnaticmal Viglin Comgary Lid.. Depl. FE, 4026
W Betvedore Ave, Balimore. MO 21215

POCKETSIZTED Fig: Char with 25 Niustrsled Gular Chomda
Serd 5300 To: Jarry Holkben, 926 N Wamul. Agt 1, Darmille
Winens 61832

FINGER-STYLE GQUITAR: Made easy! EXCITING NEW
GUIDE MANUAL leaches: EXCLUSIVE- Play by Ear - Tech-
mecuie. Mo maEss reacing ' SRS (stege by -step) HOW TO play
mpehxdy. harmony, Ahyten, Dass Semultanecussy, PRICE:
£12.00. BONUS: Instructional 300 Dookie irciudsd FREE.—
ACT WOW. Or, sead 5100 lor inlormetco—redundatie’
FINGER-STYLE GUITAR, 4530-PM, Lehi, LHah BaJ4d

RUSICAL cnstrumenis Mol Line! Incredihe Prices. Amps,
PA Gear. AN instraments. Huge Selecton. Sam Ash.
Estatiished 1924 BOD-845-35 16, NY'S (292] 347-7757

ELECTRIFY Player Pancs, Pumd Organs Cuickly. inex-
ponscoaly wilk Lee Sient Sucton Liras. Wibe Lae Masie PO
Bex 08F, Cubees | Crapon O7734

WHOLIM, Guitar, Bargn. Mansosn Making Malongs Acces.
sl Booka. Pano Tuning Kas, Cateiog §1 00 Intermatonal
Luthbrs Supply, Box 18444, Tysa, QK 74112

PLAY PIANG irctandly! Easins! mothod guarantess resulls’
Frop intgrmation; Pigno- P4, PO Boe 30309 Phonix
Arrong F046

BAGPIPES — 360 Ug Brochures 52 00, Mieast, 2817
Camergn. Malbourme. FL 32307

SELF-IMPROVEMENT

15 COLORFUL Grepk Gtamps 15¢ Approvat Pappas.
Box 413 Seymowr Conn. HE403

COLLECTORE. Canadian 51 Stamps mave TDOMED IN
PRICE o the last Fow Years. 8g. 1951 width dves 31300
1983 wormn aver $40. Ged in o tha ol We 'l sand you one
MINT CAMADIAN DOLLAR STAMP plus pur Calaiog tor ondy
5200 Widcal, 5412500 Ave Cameose Aberia Canada
T4V 0T

SCIENCE Slamps, Mice Seiection oy 250, To Approval
Sonace Applicants. Darsta, Dear 4. 7 O, Box 56217, Harweod
Mg, 1l B0658

Ve EACH! Bpauhifut lorsgn pacant appeovais. falnco. Box
B55-PC, Tuscarzwas. Ohio 44682

MAKE MONEY Coliecting Stamps Repon shows Fow 1o
bagin, whon o buy and sell stanps. 52 50, Creatne, Degt,
PM11, Roule 5, Boa 163 Goldstarn, NG 27630

FREE Min| Changy Sed Feguest Approvals. Adpaugh, Boa
225, High Brioge M 08829

1983 BOOK SHOWS HOW TO SURVIVE THE CRITICAL
03 SUCCESEFULLY. SEND 5350, BRIDGES, BOX £413M,
HOLLYWOOD, FL. 33083

HOME COMPUTERS MADE E&5Y! wha! [0 buy, how to
wid  Sawe money, Avod 10 coslly faps. $3.00  Sunbeit
Publishars. DEFTM. Box 1948 Pano, TX 75074

SAVE income Tares Invrsl your fan doliars. Frog
details  HIL Pugicabons. 113 5 College Ave . Degt 1, Ft
Calies. CO. Bab24

T MONEYMAKER. Mne Simpls Ways To Aeceme B
Caskh  Send 56 9% for boow' J Stephan Compary, 2205
Masor Scaml Henom S04T5

STOPPAYING TAXES Thes Ezuly Feag Man sl Tells How
Legaity' 10 Day Chsargnipw. Serd 3400 100 Freedom
Putihcations, PO Box TI26, Tutew Oulahsma 74105

HYDROPLAME Look-ioe chuldmen & laymen Beowh ooior
Mhsirations. Send B2 88 plus 248 mstage b Mydroplang, Bas
165 Riitan, Ky 40045

WOALDWIDE, 100 Ditarent Beautes. PS¢ Approvals 1D
Michas. PO Box 2273, Massnar, Caklarma 34553

200 Fasonaling Worldwsde Plus Valisbie Surpnse © 295
Ariaciive Appirvals Included. RCP. Cepl PM*182. Bas
18518, Indianapohe. N 46215

COINS, TOKENS, CURRENCY
FREE: wordwida Listng of Braubh Cotieciors Cumency
Tom Krpdl, PO D 3948 San Bemaning, Gald S3413
FREE Rare Coin ana Cataing. Kal Cons PO, Bow 1403,
Uran, MJ 07083

SILVER Dwrea | 1946 15647 mourmed o nard wond Valuable
keepsake, lovely pfl. 2 -2 5435 MOECORN, Bo
21253, Denver GO 80221

HAMDWRITING improvernoni nade easy  Sefl mackeng
bookiah S400. Marw's Books P 0 Box 9368 Maryswille.
Washurgton SAZT

TURN ¥our ideas Imo Bag Money' Free Delailg Cratiman,
Box 5308, Depl. =P 1180 Maieta. GA 30065

ORGAMIZE YOURA SMALL BUSINESS QR INCOME
PROFEATY TO MAXIMIZE PROFITS! Free getails on con-
Cizg and unoerstanoatie socount sooks Busy-Bée Syllesrs
285 SE 18k 81, Owatonna, MN. 55060

LITERARY INTERESTS

WRITE vour nowel Make 1l sei Achion bookiet talls how
5200, Sahefacton Ouaraniesd Dack Carr, Oepl 2230, 1130
Furmnan Lang #30, Aaandra v 2506

FIVE Diflerani Mint Error Coine 32.00 Coin Lisls Frea
Sayers. 1000 Unaxa. Johnson Gy, Tenmesses 37600

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

SPACE-AGE TELESCOPE PLAM. H's o 3% . raliacior
fype. Pofable. weighs 5008 lully asséembled with thposi
Maks it yowsell. Prolocopy of the aricles gre availabie for
3375 Sand pider 10 Popular Mecharos, Depl PMCYTY Bos
1074, Hada City Staton, Mew Yorw, Nv 10107

PLAYS, SONGS, MANUSCRIPTS

WANT ¥out Doos publshed ? LEam Row we pubish, adver
se, promole, osinbate &) suects, Free Sooxle? P
vanliaps. 516 9% Jdih Steal. Nowe Yore City, 70001

SONGWRITERE Ahymuing Oictanary Halps Mases Wards
Fitw Exsy Only $5 50. Codinbrils! Resaarch. Dept. P9, Box
138 Indien Orchard, WA 01153

MUSIC INSTRUCTIONS &
INSTRUMENTS

CAMERAS & EQUIPMENT

BARGAIN BOOK Send 28¢ credibed on 3500 order
CENTRAL CAMERA CO. Dapl = 33102, 230 Sa Wabash
Ave. Chicago. L. GDE0M. PHOTOGRAPHIC HEAD-
QUARTERS SIMCE 189%. (3137) 427-5580.

PHOTO AND PHOTO SUPPLIES

DARKADOM SiMK WITH A BUILT-IN PRINT WASHER.
hake It Yoursell |t s easy’ For 756 you Cen buy 8 Photocopy of
1ha Articie &% & mppeared in P.M Send Orders To: Popular
Mochancs. Degt PMCY Y, Box 1014, Radio Gty Sta | New
Yorw, MY 10101

FOEMS Sel To Music Mashvie Muse Productoms. Box
AP0 -PM. Sasiralle. e ses 372064

PMANGS, PLAYERS, PUMP ORGANS. ReDuid Bnd regair
Catalag ol How-To books, 52 00 iefunciable) Vestal Press.
‘Vaglal 11, New York 13850

SUPER-SAVIMGS Guilar Sirngs. Accassones. EMecls
Padals. Mcrophones, sl Free Catelog Super-Bave Musc,
Box B4, Momganon, NG 26655

FREE Calaiog” ks and Compieted Marpechords, Ham-
e ad Appalachaan guicimors guiers, DAy ksl
Hughes Dulcimers. 4415 YWl Cofax. @M Derver, Coio
A0

START wing Fead How Ta Gel To Fisi Base A happy
N Behan guins for meliowing mes £1.00. DMF Eninrproaes
4549 Erna Ad. A2512, Monaklu. Hawsi 96645

EDUCATION & INSTRUCTIONS

WELDING TRAMNING. Basic ang Advarced lor Mayor Pro-
cesses—Arc (Sboc, MIG, TIG, Gas, Mipe all processes. A
nan-profil school, Aporoved (or skgibile veserans. Acchedibed
morniser MATTS. Approwed ORip 7O-12-0064 HT Winta for
schoal pulipder. and course schadule HOBART SCHOOL OF
WELDING TECHNOLOGY. Box 82, Trgy, D 45373

REPAIR Colsman And Other Sutdoor Campirg Egquipmient
Learn Hose In Your Spare Tima, Prowen Home Shudy Seihod
fereciitod Schoot Send For Full Detmils Mow! Modem
Schooty Of Amenca. 7538 M Ben Street, Dept. PC, Phasniox,
AT A5O06

OBEY Jesys. Avod Scoxrezses. Dopes, Viclence, Faming,
Hell Tracts, 1127 551, NE Ocata, Fla 32670

SMILEY SMAD® SEAL . Johany s munl awand fof searm
ity hiow 10 Subi+act. mulipdy. acd deede, 00 seals 52,00
[~ %3¢ tax in Cahl) Smad, Depl P, 5621 Peabody, Long
Beach. Cahl SOEDE

PIAND TUMING PAYS - Pano ening - Electronic cigan
amrvicry. Learmed sasiy &l home. Free boosied, Maes Bryant
Sohool. B0, Bow 2053, Sacrarmarto, CA 95820

DRAFTING 5 o great career! Men, wormen. Mo previoes
|rpanencs o speog ket meeded. Wo train you ot homie 6
sparg ime Cet oo facts, Wrils, Noih Amenchn Schond of
Draifiing, Dep PRCREZ 4500 Campus. Mewpor Beach CA
S2680

FREE CATALOG — LEARN AUCTIONEERING! Full ana
parha sohalarshos avanable. Nashwile Aucton School, 233
E Gasws 5 Box 180, Departmant 2. Lewrencabirg, TN
aa46a

BOOKKEEMMNG Or Accourhing' Easy home-study fdan
PEpares yeul quickly ko do your own bOOKS . . O Dihaee
Apprpesd for Velerans. Free - Accounting Carser K. Wiide
Acoourting Seheal. Dept PBEBE, Mewpod Beach, CA
B2aEd

~JET GAS TURBINE CAREERS!" Homesbudy coursas —
Ihecry,  marlarance, overhaui  —  Esiabhshed 1957
AMERICAN JET SCHOOQL, Departmeni P43 Darty,
Montana SR (4061 345-3100

REISCH WORLD WIDE COLLEGE OF AUCTIDNEERING,
INC. Worid 5 Largest-28 Yesrs, Term soon. Free CutaiGg.
Acoroved for VAL Modem Suchen Litrany “FREE"” wih gnrgl-
ment, $15-473-504¢ - Col, Govdon E Taylor. P O Box 848,
Dept. 18, Mamon City, (A 50401

BAATENDING - Bar Maragement Foos Sludy. Bardending
Tramng, 343-C San Farmands Hoad, Glendase. CA B1204

UNIVERSITY DEGREES BY MAIL Programa! Bacheiors,
Mastars. PH D e Fros rpwpaling detads, Counsalireg, Bax
Ar7-Pa Y. Tustn. Caitarnia 32680,

{Continuod on rel pEge)

203



EDUCATION & INSTRUCTIONS
{Contimsd from preceding pege)}
EXTEMSION And Post-Graduale Awards n Philosophy. Art
ESoence Botanc, Mediome, Homeopethy, Radoncs and olh-
ars. 30 subpects Cumcular free {girmad §1.00 rehundable |

Hegesirar, Sussex College of Tachaology, Highheld, Danehi,
Sussex. England.

RADIESTHESIA, Aadicnics, Dawsing E 5 P. Courses ana
Equipment llustrated Cataleg £1.00 (retundabie| Estabhsnied
27 yoars. Dwpl, PM A, Brge Copen, Highligid, Dangh
Suasen, England RHT TEX

LEARN Asieep or awake. Fecords. 18pas., equipmiet! Free
catalog' Orawer PM-400. Ruidoso, Mew Mesco 85345

AUTDSUGGESTION. Sest-laaming headquartrs! Tapes,
rtaris. bioha, Gigethe cElaGg fee Fsmach Adtocalon,
Baon 28PM. Ohympia. Washinglon G850

DETECTIVE Profession. Eaty home slidy Tred De-lacs or
lapel pin, cartticale, future Professona’ investgators Traaning
Schtool, Dept. CP, PO Box 81255, Los Angeies, CA 90041

INSTANT MEMORY _ . . NEW WAY TO REMEMBER. o
matnorizabon, Aseass phalographe memary. Forgel noth-
irg! Lisarades exiracrdinary Wnowledge, talers. ESP. iImmad-
aile resuiis® Frep informahon Irslitute of Acvanced Thinking,
B5PM Viglapaz. Pacic Palisades. Callpmeg Bo2TE.

ACCREDITED Colege Degrass By Mal  Detals
GRADUATE REFERRAL SERVICE, 300 Sanria Momca
Biwd , Buite ¥73-PM. Saria Monica, CA S0404

AUSTRALIA - The World! 50,000 Joba! Tog pary, Transpar-
iglion. Competarized reports 32.00. Jobeworid, Bon B81E.
Cypress, Ca B0E30.

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERI
Codoraso, ldaho, Maomiara, Wytmeng!” Curent Ogenngs —
Al Occupatons!! Free Detads | Infgrnoyntain-L . 3506
Birch, Cheyenne, Wyoming B2(01

JOBS: COLORADD, WYOMMNG, UTAH, IDAHD, MON-
TANAT Compuinrded nowsoer wilh 21« new obs sach
womh. From detsils. MOUNTANWEST, 025-P4 Cargon
Lisgae. LT BA%DY.

JOBS: Ovearseas—Mamime Trasees bs 550000 + Free
Diedaris. Wrile: Oars. Dept PM-20. Box D10, 258 Park Stresl
teesw Hawen, CT 06511

FLORIDA EMPLOYMENT NEWSLETTER. Conplate Sur-
shenm Slate Coverape Weekly Fea Detpts. FEN, Box 8450M
Jugatar, Flonda 13458

OQCCUPATIONS MEEDIMG WORKERS: Eigh good-pay-
wig corescs in REPAIR SERYICES thal you can leam on the
ol o with msimum raireng. Inloomatan provides averything
wou meed |0 know . Send £3 00 it Glendon Publicahnons [FW,
24% S0 McOowell, Pemlema. GA 3558

PATENT IT ECONOMICALLY! From Oetals. M Ranes
2008 Fonduiec, Fichmond, WA 23229

PROTECT YOUR INVENTION, Regmianid Famn aftor
ray FREE Prohrwnary Aeview O Your Deacripton. Box
AIZPME, Witweod, NY 10548

THINGS 7o irmesnl. Irvendoes o, Box 19611 Fayetteville
Cmip 45118, Free Informabaon,

PATENT YOUR Inverton Yoursel!!! insapansively! Rptned
Exarminne, 7400 Washington, DO 20044

INVEMTORS: Qitdcgraphe: Liwary reterences o 25000
pages, 200 artcies, 5300, ntormanon Source, Box B34, Sah
Lake Ty, Lash 84108

INVENTIONS WANTED

LEARN Fow [0 affar piur irrventan bor site or icense. Fres
bocicat oullings procederss. royally fabes. requirements.
KgEsiar Salws Corporabon. C-5w. Framond, Oivo 43420

INYENTIONS MARKETED| Cash Aoyaiies! FREE INVEN-
TION PROTECTION CERTIFICATES. George Spocior
Manufaciurers Peprosemaiives, Woolworh Buikiing, New
Yoc, MY 100QT.

JOBS! - 510 Hr! - Your Arga - EXPERIENCE UNNECES-
SARY! S5.00 (GUARANTEED:, Emotaymern Dwectory |
Box T4, Asading. P4 19603

5251008 Year. Tan Step Manuel Lards Hegh-powsied.
Unatvadised Jobs. Satelacton Guaramesd Sead $3.00.
BMSC. 205 E BEN, Mew Yor, NY 10028

LEARN Sawing Machine repaining. A profiable Trada Easy
o lpam: Free dotals Sewing Cenlgr, 187 FR, Rncheln, GA
Jore

USED Couraes' Booka! Lk 25¢
Marioagugh, Seemn. Matsachosetls (1970

TYPEWRITER Ropair af homy Momgymakng cansor
Typwdder [nsk. 1474 Crodhs, Patersst Mo 07500

SAYE 35 Accredited Undergradusle-Graduate degremss,
Menimal No resdancy. Free cetnds: Counselor, Bos 305TM,
Kprt, Ofag 44240

COLLEGE Morey! Bilkons « schokarships yearky! Corngul-
B Peevenals whaes Tre morey i@ Sor you" Aush name 1of apph-
caton— Tardus, Bow TZ291-R. Moneagals, Minnesabs
L2412

FREE 120 page Caresr Ooporiuntes Gude - shows how o
trn @l Rorme dor fop payng jebas. Goanion Instiule, 2634
Adelaide Srpet Wesl, Torosn, Casada WME 1Y3

BE IN DEMAND A3 Electramc Vide Amusament Game
Techmeian One Of The Fasies) Growsng Frekds In The Warkd,
Job Placemanl Assiglance, WA Beoals Gow'l Loans ad
Granks. Wrte For Brochure Or Call. T02-B73-2345. Nevada
Gamrg Schood, 3100 Sinus, Las Veges, Meveda 89102 Our
1Hh Year

BOOKKEEPING - BY - MAILT Enjoy Good Earmings in
Short Timp From Home. Free Oetals. Jayhills, Dept &%, Box
5540, Limle Aok AR 72215

Smihs 124

LOQKING FOR WORK, nelplul hents oo whad happans al
tha irareiow how bo wie regenas etters of infrodiection, ki
aul apgicators. Serd $3.95 Io step by #ep booxet KOG
Erdprpnses. Box 437 Aghiand, W1 548064

RIVERBOATE - Tugs 51 5000-560.000 Expenses paw
‘Work month. Home month, Edgperence unnacessan. Al
watar-ways incipcing Alaskn Howail Fres repont. Serd
Stamp envelcge Mann Ernpoyment, Bea 207, Casiral
ncdiana 47110

JOBS Crvewsaas - Big monay a5l 520,000 1o 550,000 plus
POT YRE Cad 107 10840 S000 £, 360,

EMPLOYMENT WANTED

ARE YOU LOOKMNG FOR ERPLOYMENT? Try our Clas-
sifigdd Sechion' | costs priy 55,25 par word. Angl, 1 you wish (o
run 3 or par of yosir ad n bold capstal ethers-you Can do so b
as it az §1 00 por sord addibonal. Act now® Send your ad to
POPULAR MECHANICS, CLASSIFIED DEFT., Zi4 WEST
SFTH STREET, NEW YORK, MY 10019

HELP WANTED

DOVERSEASIN Construction, On-Gas ' Detais 51 00
ICA, Bow TI542P, Mouston, TX 77273

ALUBTRALIA WANTS YOU! Jots' Bg Pay' Trersparialion!

Hewes] Handhodak — 3200 AUITRALLAN
INTEANATIOMAL Ho 18107-AK. WASHINGTON. DC
20036

CELESTIAL navipahion. Bectere a Sailled nawpator, Tagt.
Greanblall, 20 NE B 5L Fompano Beach Florsda
0L

BELL'S BUILDNNG MAINTEMAMNCE SCHOOL. Detads
F.O. Box 17095, Mantas Oy, MO 84132

DADS relp You Kias Enoy Weekenas Fl Tere. Learn
101 Eamy Laaming Achviies. Family Fun. §3.00. Kaddo, Box
ES, Orlandg, Fiorida 32804

UNWERSITY DEGREES BY SPECIAL EVALUATION ot
EMISTING Job Espergnce Educabon, Achwmwermnarl Fast
Ineapenesn Call (614-B63-7791) Or Wi Bos 13151011
Columbus, OH 43213

NEUROPSYCHIATRIST Will Forward Protooal To Beat
LIE-DETECTOHR Easty. £5 00, POLYGRAPH RESEARCH,
PO Box 22469, Batenora, MO 21203

BE A DETECTIVE. You Leam Quucily mrd Easily at Homa
Mo Coliege or Expensnce Regured. Dgtoma, Equpmen
Giobal School of INVESTIGATION, Box 1318, Hamover, M
iEalk ]

FANGERPRINT TECHMNICIAN. Trameng now availame. You
Imam pasdy and guickly at home. No college o expenarce
reqquired, Dipoma. Equpment. Giobal School of Fmger.
Printing, Box 101-MB, Hanower, MA 02338

DESIGN Strengtn Catculnbons Mada Easy  Frea Prood,
. Designars Manual, Boa 1073-G, Scoflsdaie, Arizona
B2

EMPLOYMENT INFORMATION

COUPLES WANTED Mote! Munagens. Sood Pay. FREE
Lreng quantars, Send for “How-To Bocs. 55 50 Guarantesd.
M, P.0. Box 8426, Anahmim, CA F2804

JOBES OVERSEAS | lingludng Alases) Froe Detais
Giobal Employmant. Box B1933PW, San Dwege. Calforma
2
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OVERSEAE Employment = . §30.000 - 60000+ Free
Aeporl! Erploymert. Bos 15760-AK, Indiamapois Indmna
48215

INVENTIONS WANTED. FREE CONSULTATION MO
IDEA TOO SMALL, Dhaclosuwre regairaion. Pofental cash or
royates rom manglachurers seakng nes deas For free
inlgrmaton on how 1o register youwr dea. call or wrile:
AMERICAN INVENTORS CORPORATION, 53 Interstate
Drive, Dept. PM. Yest Sprogliokd, MA Q1086 (813) TAT- 5376
4 Fee Bazed Mareting Company. Offices. Const (0 Coast.

IDEAS, INVENTRONS, NEW PRODUCTS WANTED!
MAREETING Assistance availasle |0 ndwduals, bnoarers
Uninvetsfties, compaties. Wrie for Kit-Phi
NVENTION MARKETING, INC.,
701 Smmithfigld Sineat
Pilsnungh. P& 15223

EARN ROYALTIES. NUPRODUX INTERMATIOMAL,
1377 K, NW 187, WASHINGTON. DC 20005

WE ARE A manulaciser seshng owanbors. Pac Trade,
B18 Seaftse Firal Bank Buiding. Abaridean, YA DE520

REAL ESTATE & FARMS

FREE' BIG Fall-Hodday Cataion! Ower 5,400 couniry grop-
edtedE dasonbed. pelluered” Land, farme. Romes. DUBINBSEES,
recraalion, reliremeant values' Selected Best of hundreds af
ofices AN Across Amenca' STROUT REALTY, inc, Plara
Towers. Dept. 5600, Springhedd, MO 55804 Cal toll free; 1.
BO0-54 14254 In Messoun call colisct: (417 BE2-4402

FREE .. FALL CATALOG! Top real asiate vales cossf o
coasl! Please specdy iype properly and iocaton desupd
UNITED FARM AGENCY, 812-Ph West 471h, Kansas Cey,
Mo BT

OZARKS. Scanc. Peecelul; Claen Ervieonrmant. Inlorma-
ton Uimbenhower Realty. Box 15, Wilow Spongs. Messoun
E5THA 47T 4EN-2TES

CALIFOAMIA. Lots. 540 down 540 monhly Box 3539
Las Argeind 90035

FISH, Garden. Homestoad, Reate or Inwesi, Homaades
$a4554 Up . 5455 Down. Terms. liusireted Brochures. VAL -
U, BT1P LS4 So Iresrmeis, Fla 32650

FOR INVENTORS

PATENT AND DEVELOP vour Inverhnn  Regaienss
Paten! Agenl and Licensed Proessioral Enginger Sand or
FREE PATENT INFORMATION Every Inyerrior Shauld Have
Aichard L. Mider, Woalworth Bulding, 233 Bromtway  Suis
FE12:W. Naw Yo NY 10007 [212) 287-8252.

NYEMTORS: W you have an @vanhon lor sale ar loanss,
wrig i 'rge bookiet axpiaaning Fow we San help you. Kessler
Sales Corp . C-5-Fi_ Framani. Chig 43420

U.E. PATENT Ctcp Searches 234 Bropdway, Figom 36° 5
i Yore 10007, Frég Imepnbon certilcales.

FREE Eaxtiysive List Armmncan Fam Ag-ncy 71 Harh
Mgrnd. Arsanaad 71953

EXPORT-IMPORT

+ 2500 “Fast-Seliers.” Free Broghures! Baimghico, Box
21308-811, Clevelang, Omo 44101

PLASTIC BAGS

ALL Sizes. Buy Small Cuarfhes. Free Cataog SAKet
E151:C Comath, Van Muys. Cald. 51400

INVENTORS — Uniled Staies Patenl D%oe Searchis
Palerd Develapment Ergireerrg snd Markelng ol you
inwpnhons. Jdeas with manulaciurens conbacts. Send ol
FAEE INWVENTIONM CERTIFICATES and Invanban nforma-
Bon. Serving Imventors Soce 1948, GEQRGE SPECTOR,
LICENSED PROFESSIONAL PATENT ENGINEER. Former
UNITED STATES PATENT OFFICE EXAMINER—236%
Wiooketrth Buddireg, Rew Yoo 0007

WE'YE haiped hundreds ol inreniors around fra world. we
car heg you loo! Weile: Sucopdsiul Imqﬂhng PO Bos B34,
Santa Mana. TA. 93458

HONPROFIT Fourdation hegs mventors. Widses! range of
srviced Free macording ‘orms Frge evalaion, Affilialed
venlors  Foundaton, S01-B, lewa Coorado Sphnpgs, GO
B

PROTECT Your inwention Aegpsieres Fatenl Atsoiney
Mary Yadra Expengnon, afl Faios. Individual Inventor s Prog-
g Given Special Consideration Very Aaasonable Charges,
Wirde for Frese infgrrmation. PRl H. Galaghes. 2530 Crawioed
Avg , Evension liknmg 60201

REGISTERED PATENT ATTORNEY Washnglon DG
Subut. Conald A Kemesirngs. 474 Hungerdord Drive
Fockwlle, Maryang 20850

BUY IT WHOLESALE

BELOW wholesae: Clothung. Jewsiry, Closeouls. Catalog
§1.00 Torrow Mac. PO Box J333PM. Andemon SC
29821

BELTS and Bucxies Compiele ing fast sellers. including
Fuckers. malorcycies. wildide, westerns sic Beg Prodils. Com-
plete deaigr s8? up. Cataipg 51 00 Anchor Specaibes. Box
AR58-BPM, Morth Providence RI OF911

SAVE! FREE CATALOG! Motorcyche. Snowemobile. Smail
Engine Parts Woodsiowes, Log Spittars. Enangy Hema.
Marufactumr's Sopply, Box 157-PM3A, Dorchester, Wi
54425

400,000 BARGAINS Bulow Wholesaie: Many Free' Laul
dations .. Ciossouts . . Job Loty Sagle Sevples. Free
Dwtais. Bargasnnuniers Opportunidies. Box TI0-A, Holand
Michigan 49427,

CLOSEQUT Juweiry 55¢ dozen (Calaiog 25¢), Roussais,
TOT-1821 Dow . Arhinglion MA Q2174

CLOSEQUTS! Dwscownts' Below whofesals' Fresbies!
Bampies! DDON, Bax SN 52-FM, Ferndale, Michigan 4E220.

(Continued on next page)



BUY IT WHOLESALE
{Conlinued from pracading pags)

LETTERHEADS, 2 Colora. wienv. $17.50. Low. 24 Post
Beawioundland. M 07435

BATTERY CLOCK MOYEMENTS. Hands, Hardwire. Fin-
ex! Qualty. Discour! Prces Chataiog 51.00. Redundabi.
Yarkes. Bax 26 Trhampsan. Coonecteul 08277

EARN Monay seiling nngs, jewelry, buckies, walches— Duy
drect. 1% below redad. Calelog 8100 (refundiabidei. Anks-
PM, Box B3 West Warenck, Rl 02853

THERMOGRAPHED Busswem Cards, Frew Sampies BG.
2501 Baplng, Glsnshaw, P& 15118

CHAALITY PRINTIMNG, Lateraas ol Oftsel. Ecanarmcally
Prced, Spaety Service, Frae samples. Dunn s Dualnbutors.
BOX 21083, Lansing, Mi. 48308

FANTASTIC 300% profis quakty nage. jewiiny low whale-
sale prices. Caimog 5700 efundsbie) Ranbow (PR
Croatgrs, 160 Wavery Place. San Franosco, GA 54108

WORLDWIDE BARGAINS: imports _ Dropshvp . Close-
Quits .  Froobess . Sueplug . GASE. Marmaes. Box 1717
PAE Hghland, Ingiang 463232

CLOSEQUTS! Shoes 51 00, Tubesocxs 30c ard Maore
Calaiog §100 Beps. X3PV Snownoge. Memprss TH
W15

LMIHTING FIXTURES lor your homa Owver 500 styles al
whaiesale proas 50 Fage colored calalog 5300 relundabie
frgt groee  Viesa WO accepted Gallery of Lighling, Boa 34,
Grandwile, MI 45418

ADVERTISING AGENCIES, ADV.
SERVICES MAILING LISTS

MAN OADER ADVERTISERS!! Clamsiied ddvertmsing can
be rtdst Profdetle and Fewaidling. Probled o b KAow Whal
To Do. Whal Nt Te Do, Coburnbna can help you with poe
Malorder Program Ower 25 years Classfed Aovetming
Ezperence. Knowedge of Besl Pullng Publicabons, Expar
CODY BETVCR & Bl YOurE 3l RdINCIBAsa wer Pubizher 5 Slan.
dard Aates. Chances are you w0 BAYVE MONEY. Wiie today
o iree dulass plus your npe copy Of "MAILORDER ADVER-
TISER'S RATE GUIDE'. COLUMBIA ADYEATISING
AOENCY, BOX 1255-PM-11, RICHMOMND, INDIANA 4TIT4

BUSINESS SERVICES

CLOCKS, WATCHES, OLD GOLD
JEWELRY

HIGHEST CASH lor Gald. Jesety. Gokd Teatn. Fngs. Dea-
monds. Walches. Siver. Plaboum. Mad Aricles Today. Frea
Qit war Informatan, Crecago Gaid & Precous Metals. & E
Moaninge, Depe. 358, Chcago. G060,

TAKE MO CHAMCES. Deal wih cldesl mosn reliabie Lo in
ol goid busness. Established 1934 We buy God. Siver
Prasingm, [vamorss. Hghes! Cash Free informalion. Floss
fndusines. #-4 Ems! Madason, Chicaga 60602

LED watch 52 50 Peraaics 8380, Catalogue 50 0D
Antlint, PO Box 33610, Steurgwan, Hangrong

DIGITAL walches mpared- §12.00- bl eands Wibe Tor
frae mrailes and detads. Deia Dwgesd. BBES Dorchester St New
Omears LA 70126

EARN 515 How Faing ANMVERSARY CLOCKS Goos
Supply Free Dedas, 44 Mser Crest Lane. 51 Paul. Minn
55106

GOLD

ELECTROPLATING Wit gaoid and sdwar!' Essy 13 loliow
instrchions' Pholocopy af anticle as it apseaned 0 a past Baus
of Poputas Mpchancs availabie b 51 *5 Seng godar 1o, Pid
Depl PRACT1, Box 10%d. Radie Cay St Mow Yory, MY
1010

SALESMEN-DISTRIBUTORS

SELL SENSATIONAL LOW-COET PRE-ENTRY PRO-
TECTOR for Autormabins-Buidings. Excaphoral Dhstrioutor
margine Nodhwes! Ewctne, 3023, Boa 1048, Mitchell, S0
7300 Db

AGENTS WANTED

GET immedate commssong Tawe orders ipd quaity
Mason Shoes rom irands and nesghboes in your SpEs ne.
Mo risk. Mo svastmant Wete tnday Mason Skoas. KGED,
Creppewa Fails. W1 54774

EPARE TIME CASH. Sell {amous Henower Snost. SEam-
peg sales kit free Mo expeanence resded. Mo age imi Bag
comerusEions. Hanower Shoe. Cepl 3384, Hanower, PA
17331

PRINTING Acverising Soesmen— Excelent maney mes-
=g sidetne selling Decalcomama Name Pigtes. small guanli-
fips Agvertisng Specialies, sqn lgtiers. Free samples Raloo
KL, Bostor, Mays. 02119

INDIVIDUALS Meeded Now! Part Full Time. Your Chanca
To Make Bag Money Fasl Seling How To Make Monay
Booes By Mod Mo Expansnce Nesded” Detais 5100 H
Forarg Putiistung. & O Box T136-11P. Gendale. T4 913205

BELL How To Moxs Money Boges, Deteds §1 00, Roniynn,
P11, Bax 2025, Vemce. Farian 33535

SINCERE Boca, Sales Agenis vWanbed Mow! Part-Time Oy
Ful. Do Mot Conhuse 'With Lisual Worr-Out Ofters. Mo Expe-
menoe Meeded. Full Dmais Send £1.00 To: A1 Naughton
Sates. I W Jro 56, Ste. NG, Los Angeses. Cadlomia
S0020

SALES Apents wanied. Slan immedately. pari-tema of 18
Mg ! Eacding money masing opportundy. No sxpenence
regured. Full detals Seng §7.00 ta Feanca Consunars,
0. Box 340 Ambecst, MY 14228

HOW TO WMAKE MONEY THROUGH CLASSIFIED AD-
VEATESING. Bockint shiows you haw 10 SEAr vdur Swn Buls
migss wiih Clessfed Advemisrg. ONMLY 51,00 FOR BOOK-
LET — (8200 coupdn rélurdabie wah hrel orde). HLE,
KAPPEL, POPULAR MECHAMICS, DEPT PMCIY, 224
WEST 57TH 5T.. NEW YORK, NY 10019

RUBBER STAMPS

BARCO Typa Foundars. Type and Rubber Slamps cala-
ogue Mail 51 00 redundatie on lirst oeder. 237 5. Evergrean,
Berssalle, G106

AUBBER AND SELF-INKING STAMPE. Youw 3-lina
address Rubber Siame §1 95 or your 3-ine sddress Setl-ink-
ng Bamg 5600 A1 Aubber Slamp PO, Box 255
Wiitehousa, TX 75731

OFFICE SUPPLIES

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
YERTEEING. Bocidel shiows you how io Siart your o buda:
fimgd with Clasufmd Advectsng. ONLY $1.00 FOR BOOK.
LET — ($200 coupon refurdabie wah hrsl ormed] HE
KAPPEL, POPULAR MECHAMICS. DEPT. PMCYY, Ila
WEST 57TH 5T.. NEW YORK. WY 10019

MULTIGRAPH, MIMEOGRAPH

PRECIOUS STOMES & MINERALS

GET Fres catalog no 56nous rockhound. gem culler. jgwiry
mpser Pobbyes! or cratseman can te withawt Full of targang,
exchaive ilems, ow fnooy Ingm arges! supplars and guthor
iliees ory B i, Frem nes catalog just af! the pres. yours for
1P asmaniy. Wirile: Gerasgir s, Degdl 1. 500 South Asreyd Plosey.
Paganena Caidoowa 91509

TREASURE FINDERS

MAKE MAILBOXESFUL OF MOMEY seiing inlormation’
Aush 52 lor oslads' Actoe Pubishing, Box 41307PK.
Bhiampapalin. MN 55447

BUSIMNESS OPPORTUNITIES

IMPORAT- Export oppordundy, profianie worid-wice, mai
anoer business [ram hame, wilhow captal. ve ship plan for no
righ Bxammaton Experence wnnecessery. Free Regort
Mellnger, Degt RZT0E. Woodlard Hills. Califorma 81347

GOLD, SILYER, covrs. fehcs - Fod wilh ungue catenied
reasure linder unds - Nona batisr, kw poces. Free ke ma-
har, Wreg Techna, Dept. 3 17500 Morlarg Averds, E
Fasa Texds 74955

FIND Losl coms. prasiry. bused roasure, gold nuggets,
rehcs, Meevs mirvolubonary palenied dotechd analyred obacts
Iremencius fange. na grauwed pickup. Frees cataing. Gasdiner
4729M M. TTh Ave . Phoena. Aqzona B503

TREASURE- Locaw guarler mle away wilh ullra sensimws
kxcakge - brochurg free Rasear: Products. Boa 270270 -
AMC Tampa Figroa 33688

FREE Bavers Guade, Garelt Deteciors, Diept PRE2, 2814
Nanooal, Ganand. T 78041 Toll Fres 1-B00-52T7-a2011,
|Tenns| 1-800-442 4859

MEED AN INEXPENSIVE COPY MACHINE. Mase & dry
prmed yoosall Huy 8 phobocopy OF Me plans as ey
appaared 0 FM Pros T5e Send orders b Popular
Machancs, Deol. PMC1Y, Bos 1014, Radw City Sla. New
Yorx, MY, 10100

PRINTING PRESSES, AUBBER
STAMP OUTFITS

PRINT YOUR OWMN= Pnnlng presses oo Supphos
direed Bram faiory. Send $1.00 b catakog and samoles i
Kalsey Co  OM. Mandan, Core, 06450

TYPE Fanls. Hand Pnnbng Proases. Supphies. 120 Pagpes.
51.00 Deductbie Yl orded Acma Typa. | 720 W, Mashiiokd
Chicags. 606522

TYPE for prinhing Cataing 57 00 deductbin 181 ooder.
Dusker Tty Type, BD 3, Box 134, Honmybroos, P8 19344

MANUFACTURE Rutber Stampa. Feguiar and Pre-mmed.
Cataiog 1-800-85 1 45945 Jackson, Browngwie Ad., 5110, .
Warnon, IL 62654

PHOTOENGRAVING Cuts Made. Delouise, Box 106, lasp
Tesracs. Now Yors 11752

COMPLETE Rubber Slamp Outias. Supphes Seme day
shipmenl. . Sigrn Engrawing Machines, Wholgsals Catslog
51.00 Daductibes. Star Slamp. 1720 N Mersiiedd. Cncags,
[

PRIMTING Fresses. Type. Supphes List Sie Tumbawsgh
FPringars Supply, Mechanicsburg, PA 1 T065.
PRINTING AND SUPPLIES

OLRCK Cogry Primting Low Prices. Wiite. Naloowide 618
Harih Man. Bloormngon. Baom 51701

SAVE up 13 407 On new mildl debectons. Al mapd Brards
moydmg White s and Garrefl, FREE oesCouni pnog sl
Nortwicods Genore Slore. Depl PMY) PO Box 5874,
Muadisor, Wl 53715

PROFITABLE OCCUPATIONS

GAMBLER'S SECRET REVEALED! Tock Carcs Evan The
Odds' Only 5500 B ceck Aray Produots Bax 4343-P
Ariingson WA 22304

TECHMICAL WRITERS masn tig money’ Frea cefals
Te=Pubs, Box 2455-P. Oroving. CA 95965

REPAIR Lawnmowers thousards of pans and jocls Whaie
zaw sl 35 Elwargers. 15 Zana 51 Port Jerais WY
12771

FRAEE Calmiags. Repanr & condbonng Felngeranon
Toois. supahes. hull imelructons. Goalin 2016 Canbon, Dafias,
Texgs #5201

FT. SMITH duction School, FL Sman, Are, T203, Rescdent
& Home Sludy Yebaran Approwed.

PLASTERCRAFT! FroMablehome bumness Moxds svalk
abie, Detaits. Lynnefle, 62510 Mantor Park wentor. Oreg
24080

SERVE FEDERAL BUBPOENAS Your Slale. Good Fesd!
Wanst Be Ower Eignteen. Details £2.00. Conslabbe's OMos,
Boston. MA. 02168-0314

MAKE MOMEY IN SPARE TIE. Earn Ganerous commis-
BONE A% B SubSCTplion sales ragresentatve for lgading madg-
axnas. For lull dntais and irsinchions, sond the pd with yoor
fuiimis @il addresd to: POPULAR MECHANICE, Dopl AB-M
250 W% BSih 3. Mew York WY 10019

700 Per rronih earrings passiie Gllag o nesms tax
zerng of Fome of las offica dunrg [3x season. We show you
now Semple, quickly warmed Datails madled rea Np sales-
magn. Hurry Big demand. Foderated Tax, 2065 Monbmsa,
Cricagn &618

PREFARE Tax Raturns - Poboeman Aber Myers made
%2000 his very frst season. Train al home, VA Approved.
Mahonal Tay School Monsey 20PN Y 10952

MAKE MILLIONS MANUFACTURING Auomctive Banar
g, Wi Evenast. Box 365 Bogota, N.J. 0780

BECOME A DRIVING INSTRUCTOR. Work Anywhede
Easy, Piasanl. Proitabe Free infoormataon. PWa, TRGEM
Egnger. Hunbnglon Beach. Califorrsa S2647

STRETCH Your 358" 100 Terilc Tips' MNow 52.00°
Econamy, 1219 YW, 22md, Sama Arg. TR 92706

HUGE Prots Possoie Selng How 10 Make Money Boois.
DETAILS §$1.00, DEM SBALES, PMim. P.O, BOX 508
SULLIVAH, Wi 53178

BELL Boghy By Mai Proliable, Wrie. Musgrove
AnuE, AR T2R21

Al

31,000 manifity possble Prepacs wcome fas retures &t
hoame @ gfhce Pan hutme Easidy marnad Home raning
Fran irdormation. Matoreweds Tas School, 14507 Waman,
Dearbom. A2301 M 48734

RECOMDITION JUNK AUTOMOTIVE BATTERIES, Huge
Sernare treated profitabie homip business! Freg mpon. JAM,
THPM, Battle Grouna, Washingion 98604

AMATING PROFITS Cuairbutmg Whoissale Helail Hun-
orads Git Iems iom Homa™ §5 00 prefundabla) brage Glant
Catalog plus How To Manual EMELU. Bos 11EPM. Toranca,
CA 50507

WANT Caah! Try Solng ow Doows' Free wigrmalbon.
Disthbuaor  Pordegbercn, 1017 Trewor, Dateod, Michgan
48207

MAILDRDER OPPORTUNITY! Start prodiabs home Dug-
Friets wiihout eepeancd of Cagital, Weie o7 free Doos, plus
catails Mal Order Associates. Depl 96 Monteale, WJ
07645

MAKE MONEY WOODWORKING - Eusy prols makng
UnUSLIL QAT Yoy, noveies, Free detals. Wmams, 32K Tieus,
Glon Cowe, MY 11342

[Continued an naxt pags)
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BUSINESS OPPORTUNITIES
(Continusd Fram prsceds

ASSEMBELE PRODUCTS AT HOME. Many opporiunilies
paying High Weaidy Prolits presently gvadabie wilhou! invest-
monl Wite: Begsnamdsa, 008 Brghtoa 1110, Brockiwn. New
York 11235

VINYL'S Wherns the money 8! Professonasy repad. ralm
i reotiey Tumiture, lagpage. car lops. Cuech, sasy. Two small
520 jobey & gy aarn you §1.000 8 manth. Homes, cars. ofces,
et BurBaRs, undmdsd Cusicmars. Stan eaming afer 3 few
ays practica. Sensancnal petails free. VIR, 2007 Montose,
Chicago, B06YE

PIAND Tureng leartisd qusckhy 3t nome! Free inlormatsn
Empite Scnoct. Bon 1014, Jupder, Fiomda 33458

BROMIE BARY Shows' Hgh Income Home Business
Comparmy Assssiance. Matalcral 09E11, Easl Providence, Rl
02914

SUCCESEFUL Homm Maddrder Bustitiset You Can Op-
ecatn, EDBOOKCO. Bus 24196, Aeseda A 09335,

BI0 Mooy In Monumen! Sales. FulPan-Tere. PO Box
BB, 51 Clonkd, WIN. 5830

MAKE WOOD TOYS FOR PROFIT. Toy pars. patem:
wholesale  Lowebuil Toys. PMIY. Tanos Cay. CA 85730
S50

MAXE I TO 3 umas your cosl on hundnada af preducts. Gilt
fems. roweded. Yoys. carged mechandse, 10071 ohers
FREE DETAILS, Eige Speciaty, 282 Hasbor Road, Stalen
Ishand, New York, 100303,

MAKE HOMEMADE BOOXLETS. [we samed 5187000
with /e, Free inlpematon. Fakcon Box S48, Woodwike
Texas 75879

TAKE Catalog Orders. We diop-ship 2500 best-selling spe:
oMy products. Lowes! below wholesale prices  mmedisie
oeirvery. Spectacular home business opporunty Frea Book
SMC, 6061 Do Soio Ave., Dept. 20-21 Woocland Fils. CA
91365

$1104.00 Manihly For Ten Four Work Wees! Guaraniaaed®
Homemwen . . . Star Immediately . PRid Dady - Fres infor
mahon Agphicabon - AHY, Box 1078-A11. Kalagheo, Hawan
SETAY

MAKE Aubber Stamps, Highty Proftate Business. Free
Details. Starmpes. POR 22809 |GCr, Tamps. FL 33622

WOODWORKERS - IDEAL HOME BUSINESS. Free Bro-
chure! Pine Shop, TP, Wesl Peterborough. NH 03468-
L3

PlAND Tumng muickly [eamed wih home Sudy COUCEeSs
Doploma grarsed.  Amencan Tuning Schoal, 17050 Telfer
Drriwe. Migegen Hill, Cald 95037

PICTURE Framing— Profitabibe full o0 $pare-time business
Easy o lpam with hiandboos-cowse “Guise To Pichss Farm-
mg Profts.” 53 00 Guarantsed. Free aming-Suoples cataksg
eciuded. Japs. 125-PW Severith Morth, Hogaors, Minoesala
55340,

REPAIA MYDRAULIC JACKWS — DETAILS FREE
WRITE: WYDRAULIC FAATS SUPPLY. BOX 4157,
BROWHEVILLE. TEXAS Tasdh

DEBTS WIPED OUT weh socrel Federsl Law! Foryre
buiking FREE REPORT! Moneywise 4B-11, Lalange NY
12540

FREE BOOK #0472 Linigum Proven Entarprses. Fabulous
urtkrpns,” Sotond inflatian income. HAYLINGS, Cartbad
CA 92008

LEARMN Sewiryg Machine Repaining Men Woman Lucre-
twe Proits. Gressin Coeresporderce School. Box 827
Spencer_ lowa 5130

3480 Weenly, Homa maing pogram. Goodworkd, Box
DE033-A. Tamarac. Fiorda 33320

55200 From Sguare Fool Plywood [Huge Demand]
Aeveaing Proal 252 (Aefuncablel, Weadwin, Brdgewates
Mazs 02324

COMNCRETE Block Machires: Calaing §1 00 Roule Ore,
Bom 85, Aaped Ciiy, South Dexcta 57701

SELL Books By Mal. Fres Deslership, Mudwes! Bos 44[2-
P, Ghawano, Wis. 54165

SCREEN PRINT T-SHIRTS. inexpenswe ks Free Datails
T-Primar.” FOB 20831(GC). Tampa FL 33623,

GET RICH using OTHER PEOPLE'S MOMNEY! Uregue —
smazing bumress! Detans FREE! Firance Consuliars.
S8-11% Balingm, NY 12510

MEW Chscovery o Baftery Recondiioring Eightesan
Morihs Guaraniee Maars “Big Profis Fast © Elgcione, 7415
Gable Dcive. Liltle Rock, AR 722085

CLIP newspaper fems — 52 - 525 EACHI FREE Raport!
Chopings-HE-1 1, Blings, NY 1410

1000% Prets Bronseg or Chasketing Baby Shoed, Frea
Lisnraturs. NESEM, 398 Apon, Sebricg, Fla. 33870

PROFTTABLE GOAD FDIL PRINTER. Personakre busi-
riggs cards, pencils, matches, Free Detads, Goid, POB 24988
GG Tampa, FL %3623,

LEARN The secrets of fepanng jurs bahenss Fabuous
Frobs. FIRST ESTABLISHED COURSE. Apex Engineenng,
5454 Bolea. Mascadern, Casl, 23422

MONEY SECRETS! Haip Peopie and busimesses gal man-
&y. Easy home business. Fantestic Proits. Mo Exparience —
Craens Higyrs. Conlinuous. Asgestance. Frea Celails: DFC, Dept.
10-G-11 1745 Rpservoir Averug, Cransion, Rhode lalnd,
020

YENDING MACHINES. No selling. Poutes 9arn amazing
profite. ~“Bey Catalogue FREE." Farkway Corporabon, 1930
PMB Gresnsprng Drve, Tomonum, Mandand 21033

RECYCLE scrap plastics profitabily, Pienty ol insd souftes
avarywhpne. Dotads: Plashe Recpclets, Box 241R, Hamilion,
O 45072,

SMALL Busingss Copertunties, Free Details Jobndasd, Box
19314, Lowswia, KY. 402718

ARAB BUSIMESSMEN Hawe Money 10 Buy & Invesl. Top
Firders Fees Pasd. int. ModdipEan Assos 1182PM1_ B34
Flaxman, Hunlingion Beach. CA B2648

GET RICHIN Soorel Law Smadhis debis-—-bangs cash and
crodit! Details FREE! Wealthi(l- WB-10. Billirga. NY 12510

DISTRIBUTORS Wamed, Mew Fagl Solling item, Small
Sipeting Capetol Beg Prabis Send 8705 kv Sample Menchan-
deg and nformaton.  Assocabe Markefog, Box 5826,
Maatvibe. Tenn 37208

MAILOADER BREAKTHACOUGH: Ses 10 Idoneymaning
FReporis—MWake 10002 Prolit’ Yerdee, Bor 336, Rviera, A2
BEAaE

HIGH Proét JANITORIAL BUSINESS, CinanPro, PM, P D,
Bou 350, Porland, DR 97228

CARPETLAYERS Eard To 53000 Manthdy. Easy Howma
Trareg. Big Demand Fres Cafalog Capet Crafs 380
Dawicn Dive. Camarilia, Caiilyrrea 83010

HAME YOUR DWH INCOME! Despae inllation, sinme A
Rich Mew boos teis how, Guarantsed. Details Free RCCH,
Depe. 2A5, 44 Carriage Hill, Nigntc, CT D357

$100.00 a Day Wnolesaling Free Beochure. Thowmas
Compnty, 211 Centra Streel, olbrook. MA 02343

BATHTUB REGLAZING 13 wosrp fha monery . Cur systern
rraahima i Bl sfurn lae vew e Trachon of feplachrmment ool
For lact Flled poriohs send 53,00, Unigue Coatings Corp.. 300
Mciinstey, Distrost, Michagan 4E209.

MAKE — Sed Alractwe Peronalred Loense Pabes. Inex-
persive, Sizeable Profis Po-Pale, POB 22808 (GG)
Tamga, FL 33622

MONUMENT Sales Brng Big Dojars. Detads. Monumants,
5085 Akrn Chevedand Fd . Peninsula, Giuo, 44264

ASSEMBLE PROFITABLE DEVICES AT MOME. Eucep-
nonal oppouriies withou! invesirment. Enterpraed, 1133-MF
Lirwenod Place. Lica WY 13501

FREE Dwociory 3,408 Moneymamng  COpporiundies!
Cynamics, Box 130606, Sow O 44224,

MULTELEVEL musordar coportunity. Write: Sunputee, Bas
2EZE-1W, Truckes, CA 5T

MAKE WODD SHENS and pin $53° Poady Madcet! Slan
Irmrrepdiatedy! Booklel Showa Datailed flsfratests How-Ti-
Corgiruct using PROFESSIOMAL TECHMIOUES. Fust Trme
Offered! Oniy 3805 The Fairmey Co. 5661 ME. 22 Ave.
Oiceda. FL X9670

UNBACKED PAPER AND CHEAP METAL comns, AS mon
ey 15 the INFLATION. Earn iofs of this cheap monay. gEpos-
iy the infatiorars. by distibuhing JOKES AND MO JOKES,
For delaits: Send sed pddressed stamped sovolops 1o;
Calver, 13737 Nabraske, Tampa, FL 33812

FROVEMN formula o waalh Owr book shows how. Free

ACHIEVE |idmpandéncs Pvtugh campel cleaning. Datads -
Martiry, 4315 Charter Poird, Jacksonvilie, FL 32211

FREE Cormguter Repor reveals thes year's hothest raw
yanfpey, SBRE, 14244 S3E24, Balevua Wa 96007

SELL Books By Madl. 400% profit Literatune Free. Paragon
4P Forpsl, Casa Lake, Mirmesala 56633,

SOLAR Heating lesrmed guicily Bt home! Free aformahon
Emgure Schood, Box 193, Aockeda, 1N 27872

£2,000.00 every wiees possioie | ! Build and sall “PRO-
FESSIONAL™ GIANT SCREEN Tva "D e Tooded wilh
cheap imiabors!” Use ETACT SAME TYPE LEMSES
s SCREEMS ulivred by Sony Jendh. Puoneer, and Magna-
wou'! Simple constrechicn! . Flustraled dealecs infgprma-
hon and complele parts catalog 5200 | Money Bace Guar-
anee! POLEVISION, 1688 Dunmore 51, Theoop, Pa
18512

inie n: May Tea Dapt 1P, 23400 Wimtindon,
Cleveland, Cnio 44132

EYNTHETIC OIL DEALERS NEEDED. Exciting products
and ppporiumitses. Maxe more Spars lime Bhan m present busi-
ness of jpb. Jobn Soukup Jobber, P.O. Box DBEE, FL
Lawaderdale, FL 33310, Tal. (305) M6<4-5088

MAILORDER! Maka §1,000.00 Monifily Seliing nformanon!
Complese Guide. Free Detass, Inlormation Inc . 1512 ‘Walnud
St So. Milwauees. W1 53172

" YOUR NAME ALL FREE BUSINESS DPPORTUNITIES
£1.00 KASCO. P10 11190, Clevetand. Do 44111

INSURE Your Fanancial Future. Buy Peal Estaie amywhong
e Mo Moray down Serd 57 00 d0° Opporiumsty, PO Box
7528 San Dwego, CA 82107

FREE BOOK' BEGIMMER'S GUIDE to slarling a madorder
Dusine=s' Malordar iMoematan Center, 1424 Insh Hill-571,
Biloz), M5, 39550

K Gobd, Sfeding Silvar Jawsiry Mawa 3009, Prold Cata-
log 51 00 (Aefurdabin) Couwtoco, 1634 Bogar, Brons. NY
ALl L

EASY MOMEY" Setng intcomaton By kel Free Datads
Hittex. 830 Factrmond, Scioerviin. Mew Jorsey CH0S1

$150,000 Fus Yeary Passibsg Mow' * Tha Incrpdibes
honey Game Arweals BLOCKBUSTER daiorosr Method.
Simphbid |malruchons. Fephd Fred. Faascal Presd Box
26E63A, Irfanapobs. Indkana $6226.

GET Ran!' Sef-bade Milicnaws Aevesss Secreis Fres
Details. Wisting Wells Bow 251 [esing FL 32541

GUARAMTEED Forume buder Absolulaly unlimied po-
fenkal  Wris loday, Perponl. V705 semtwordh (P00
Chargsie, NG 28204

DHE-MAKMG! MNew marual reveaing inMpmatan ssplain-
g Ehis highly pasd prolesswon now avidsbds 1o mechamcally
inclingd, Postcard borgs ree delads Chrectagor, Tomes
Buidhng_ Mooars, M Y 17958

EARN hundrpds weekly 8l Hime by Mald START iMED-
ATELY! winte! KASH BOOD, Box 31051, Indanapots. |M
ABEN

SELL ADDRESSES! GREAT PROFITS! IN ADVANCE!
Gowermmen! Sowces Revealed Details 37 00 plus 20¢ post:
age: The MAILRODM, 1514 Ssagus Ov | 51 Petershurg FL
3307

MAILORDER 53,000 MONTHLY POSSIBLE, Seding nlor-
maton, Write: Rictway, A2, Bex 224, Deep Run, NC 28525

550,000 POSSIBLEY FREILANMCING Bathhih and Sani
Pudimgher. FREE DETAILS! Shegpard, 4418 Wesl 3k 51
Los Angeles A 30016

EARM up to 5500 weekly saling Bocks ty mad Senad lof froee
valuabie  wilormahon  PRUaiLorary, 558 Norwood,
Spartanburg S.C 2307

BUMPER STICKER PRINTING DEVICE. Cheap, Simgle,
Portabie. Free Detaks Bomged, POE 22791 (GC), Tampa, FL
Jaage

VIDED GAMES — Consultan § Busness Guide— Starhng
Rigrnt- Avanding Pafalis-Satstacton Guarantesd, Send $10.00-
Rober's, PO Box 1174, Sancy, Uhah 84061

| MADE 340,000 Yom by Mailorder' Helped olhers maems
money! Delads 25¢ Torrey, Box 318YY. Ypsaanh Michegan
46187,

206

EASY FORTUME -Buiding Home Busrsss! Free Desads,
Swanico, 3200 W Briton, Suils 256 Capl. PM11. Cklahoma
Gy, QI TA1ED

TAKE PICTURES lor prolit Camara Ventures, 145808
West 32na. Goldan, CO BOLD1

| HAWE made huga profils s maloede: seling miprnahon
Let ms show you how Wels: Bryant. P11, Box 4138, Aubum
Hesghts. &4 4805T

FREE wlormation. Really succesd in tha BOs. Pamca
Dustribning. 2040 Fairsay O, Graercaslie, ing, 46135

PLATE Glass and Windshield Repas Brngs Big Maney!
Frae Traming. Protected Tembory. Glas-Weld Sysiems, P O
Box BY, Hilstoro, Orepon 57123 S00-640-2278

ASTROMOMICAL PROFITS! SELL THE HOTTEST ITEM
TODAY, BURCLAR ALARM WARMNG LABELS! FREE
DETAILE. MWATURES OWHM, 4585 CRESCENT ST,
OAKLAND, CA. 34810

START YOUR OWN BUSINESS! 125 COMPAMIES THAT
SET YOU UP COMPLETELY! LITTLE OR MO INVEST-
MENT. BEMD 53,00, HOME BUSINESS DIRECTORY, BOX
T0I4AK, CHICAGD, IL G0810

31,000 Weskly Home Buainess Chreclory, Bax 2015-PM.
My Wiork, Mews Yook 10153,

OPPORTUNITY GUIDE 100 Unbalevable Bargans 33,00
Monsy Back Guaranies. nlarmahan Center 208-0 Saub di
S, Coplay, PA 18037

UMEMPLOYED? I3 your prasent mcorma ssufhcien™ We
hrnvty sucongsiul remads 1o emm you 31000 or mom per hour
Mo explrierce. o selling. Litfe or no swesimend  Complets
nlarmatan $8.00. OPPORATUNITY KNMOCKS, F.O. Box 165
Karrelle, Tenas TROZE

PROJECTION TY . MAKE £55's assembang Propciors
Eagy . Results comparabia 10 52 500 Progcion . Wour
el cost lend tham T1T.00 . PLANE, LEMNSES & Degr nfor-
maban  §15.50 Susiated wiormalon FREE
iacrocombes, Washingion Crosging. Pennsyivania 18977
Crmdicard Orowrs. d4Hre 215 6 2060

FANTASTIC weallh-bullding repon shows you how 1o
Gusckly S18M your wn MGNEy Making TUsiNEss with kflle o no
cash captad Rush onty 56.95 to: Foancit Consuttants, PO
Box 349, Ambersd, MY 14226
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BUSINESS m‘l‘“llﬂ-'lﬂ
{Continued from I I

SAVE YOUR MAME. Address send bo ALL Adwarlisers this
column. Oinly 8200 Box 6001512 Marth Miam: Beach, Flonda
A316D

MAKE Money! Home Busingss. Mibosdirs Gaidis Y,
Frog Detais. Hollman, 8835 Moegan Soulh, Wenneapobs. MM
BE423

ADYERTISE On 100 radia TV siaiions Frea' 60 milon pros-
pects.  Tony” of Croer Intormaton® Badged-Ad. Bas 1BSFTY.
Busra ¥isla. GA 11803

= HOW oo make $50.000 00 weaty!™ Mo lrvestreant®! FREE
INFORMATIONITII Send fo: G&F Prolesmonal Buldicg
Serdoes, P.O. Bex 1311 PM, Badford, Tasas 76021

GET RICH GUICKT No. just sleady meome withoul mvast-
manf, Whalesale Speciatty Marhchandise nformation. POST
Enterpnzes. 1511 Pos! Avenve. PWESM. Torrance. CA
Bls01

HOME WHOLERALING BUSINESS. Everytheng you nesd'
2000+ products, Moss, PMT1 Shidok, LA Tl458-1153

TURM Your Ideas It Big Mory! Froe Detals. Cratirman,
Box 6308, Dept, =FM-11-B2° Mariefia, GA 3D0ES

FREE! Sampis |Ssue OF “Morgymaiong Mees (52 50 val-
i), Wrde, Stelln. Bos 855 Oaskard, M OT€36.

BELSAW SHARP-ALL OWMERS - Save ower 30% on
fami-Drand wheels and hles! Immadiate shipment Free cal-
Blog Woodktasier. Depl HIB, 2840 Termace Hansas Cay,
AT} B4 108 |BOD| B21-BE51

CLIMBING he morey frea? ineesligiior Analyzes “Oppor-
lunity” Ads. Dwtdils Thed. Dowens, 8244 N, Marion. Oak Par.
Nirens G302

SPARE Hme loduns « Werpl Repar Huge demand croates
encaphonsl prokts. Ve supply setryfteng. Delails fea. VIP,
2062 Monbriose. Chicage. BOE1A

TOO,D) BARGAING BELDOW WHOLESALE. Bacwrupicy
Mefchandie. Free Sargles, Oosesuld, Froors, Swplys,
Mad Order, 121 Home Businesses. Fres Detals AMERICAN
MONEYMAKERS, Bos BI56PMW. Tampa, FL 3674

HAME YOUR OWN INCOME! O SELLING. EARM AT
HMOME, GUARANTEED. MAKE FORTUNE. NEW BODK
REVEALS SECRETS. FREE BROCHURE! HUD
PUBLISHING, BOX 21114-M10, MINMEAPOLIS, MW
BE4T1

TURN ‘Your iceas Inte Big Marey! Free Detals: Craltmark,
Box BXE, Depl, *PM-11-82°, Mariedia, GA. 0065

GET RICH!! Secrd law smashes detts — brings Cash,
Creait! FREErspon! Wealinka-WwBM-t 1. Bilngs. NY 12510

CHEAF BOARD - OME HOUR Hil. By Dwmand
Inatruchons $3.08, Bon 571, Prova, iUTah B4603-0671

FANTASTIC earmings mading Troen home!! Offet Fush
Samged Addessed Ervelope Impedial. F-B X17410. Fan
Lauderdae, FL 33318

BUMPER STICKER PRINTING DEVICE. Creap. Simph.
Foratde. Free detacs, Bunger, POB 22781 (GGL Tampa. FL
ez

MAKE Money seikng sectonics. Whidgsale Sealer cataiog
55, |Fedasmable] ETCO, Dept 530 Boa 840, Champlan,
NY. 125

MAXE 2 o 3 imes yaur cost on 3500 last selling progucts
§2 00 bonge catalog Fetundable on lst order, Jimmy King
Company, Dept. 6E PO Bex 12654, Pensacola, FL
AHNTE

CASH N, 536 Bilkon Home Rapairs Boranza' Small Jobs
Mmin Bag 53858 Repcd Shows You How! Aush 5500
Hardiman, Bor 1145, Asheyilly NG 28802

550000 Wepkly Fpcychrg Docanded Tees Send SASE
Levaleys Foanlmn FL 32438

MAME YDUR CWHN INCOME. Protis dety. Guarantesd. No
saling, Compleie sei-up. Plan and sample. Send $2.00 %o
Aghion Assocaies. Depl, 14 Box 266, Calumes City, L
G403

LOOK! You can twm everydly GARBAGE, TRASH, n
CASH. Delais Free. RE Associntes, 4134 Growar 51 Shedry,
MNC 28150

SINCERE Book Salstman wanbted. New Moceyrmakong
Dopcmunity Mo Exparencs riduited. Ful delails. Send £1.00
o i Cooper. Box 3784, Modeats. CA 85352

FREE DETAILE! Facts Every Opparunity Seekar Muss
Enow, davanca, BSE0 Malet, Shawrae, Karsas 66218

EXTRA BMOMEY? Milanamg shares socreis of suooess
FREE INFORMATIOM! Rebeo Books, RT1. 528, Qusksburg,
VA ZgAT

UNEMPLOYED? Hundreds of Momepmaking Opportenl-
hes From information BMO Enterprisss. Bow 8129, Kilchenar,
Ointaric, N2K 288

HOW TO RECEIVE 100 LETTERS PER DAY . . EACH
CONTAINING £1.000" Complete plan, plus mghl lomrlas!
Ausk 2200 PRINCEES. 6170 Erea Las Yegaz NV AQH118

STAAT AMAZFING HOME BUSIMESS! Froe escding
dataila” Les Hamfion. Bon BOA. Dol PMY Y, Geesham, Ore
SO0

FREE CABH Far Chrsimas of any ot prepose! Mo Gem.
muck? Detals 51 00 (Aelurdabie) N1 323 Franshn, 804,090,
Crecago, BG05 065

DOPERATE your own singles corespondence dub! Coms
phote Set-Lip 51.00 Thels Postbox G3374PM Sia K,
Yancouvar, BC YIK 4WE

INDEPENDENT ‘Weash Yours! Operating Easmes! Bus
s an Eanh . Detadd $1 00 Houss of Hal-Mar_ PR10 AT
Laksshone Awe. . Dakland. CA 94810,

BALES Ageat Wanbed MNow . 508 Unusual Morey Maxirg
Coportundy Books, Full Details, Send §2.00 Kalm Publishing
Compary. Boa BBT. Stankey, MO BETEY

QUALITY Appeaing Merchandse. Free  Iniormataon
Claytons G Word, PO Box 4533, Evanswile, sndana
ATTI0535

MULTILEYEL'S Hottes: Newsat Oifers SASE, Malsery,
Box 188, Oakrpn. M D107

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
YEATISING, Bookiel shows you how 10 Star your awn bus-
nags wilh Classihed Advertang. DMLY §1.00 FOR BOOK-
LET — (5200 coupon relundatie wah first order). HE.
EAPPEL, POPULAR MECHAMICS, DEPT. PMCI1,
WEST 5TTH 5T, NEW YORK. MY 10079

MOMEYMAKING OPPORTUNITIES

400,000 BARGAINS Beiow Wholesale' Many Free! Lige
dabond . | | Closeduls ot Lots Sengly Samples Froe
Details  Worldwade Bamgainhunters, Box 730-A, Hollanag,
bachigan 48423,

FO0% Proft! Aings. Jewsiy Gianl coke catalog Free.
Camag, 1710 Madson, NYE 10016,

MAKE IT RICH Mathods of a ssif-made milkerase. Inguite:
Greysione Publications. 984 Glen ESen, Pomsbofo TX
TEOTE

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Boosiel shawd yieg hivw 30 St yousr own bus-
rgss with Ciassdmed Advernsing. OMLY $1.00 FOR BOOK-
LET — 52,00 coupon selyndabDle with fesi orgar). HLE,
KAPPEL, POPULAR MECHAMICS, DEPT, PMCIY, 234
WEST 87TH BT., HEW YORN, NY 10019

£175.00 Weeily Coreechng Putels’ Lessans’ Samedes,
£1.2% Caslie 5. 23 LP Flih. New Yo Sy 10001

HOW TO earn 239% lo 2.500% irdetesal o0 ehall sums.
Ootaiy Irpe  Guararapd Schngder. 55 Sulter Steesl, Swila
B42-PM Ban Francison. G 54104

CARYED WODOD SIGNS work al tome Uniimited profits
Camplobe quide 5500 Coastal Syttems, ne . Box T900K,
Sarasoda. FL J35TE

RABBITS-CHINCHILLAS.FUR
BEARING AMIMALS

MAKE Urigue Corderions Foo Exira incoema And B
Giftx. Fun Arct Easy’ Free Dolace Oid Workd Confecions,
K128 &nammim. Long Baach, Cik 90804

LAY Way To Rxhes-Secrets-Frem Detam: Subng Box
UER2D. Bativcwe. MD 212306

TURN 50000, Inta S10.000 Of More'! Smmple. Sale
Sacure Learn How Wite Sunfee Bos 208 Harmion, MT
a0

NINE Ways 10 Receive Bag Cash Guaranised, 53, Brook
Publcatons. 16423 Bropuloresd, Houston. Tx 77058

BECOME Feal Eslale Inapeciy - Langs Incoms Pobealhal,
B Boss. Home Oparation Minmmizes edbmend Simplied
Instructans, Assistance. Free Informaton, Box 4008M
Aurit, MO B30

METHODE ol Gethrg Cash Aaraied' Setstaction Guaran-
ot Frow Aapen Included. Send $2.00. Joe Stevens. PO
Bax 4E1F, Donon IL 604189

AMATING Profts' 510,000 Yearly Rasing FRabbins o ool
and Brewding. Dotails— 32,00, Arwican Argora. WMale 12,
Monfana 594538

RAISE RABBITS SUCCESSFULLY &8 Page Booxlet Tels
Hew. 5100 Amencan Rabbit Asse Hi, PO Box 42§,
Biigaminghon, iBnos 6170

S500-51000 Monfh Plan ressng rabbits for us Free Oetads.
White 5 Rabbeiry. Box 1 368PM, Hudsan, (o 44236

GUARANTEED Income. $10.050 (rvlundable] for Boraiure
Chinchillas. Box 204 Masa Aroooa BS204

EARTHWORMS, LIVE BAIT

FREE Literstue Rassg Fishworms, Crickers, Red Wipgsrs

000 — SA85 SO0 - 24750, Poslpmd with Free Book
on How gnd Wikers 10 Sell Cadtes Fahworms Plains. GA,
3178l

PROFIT IMMEDIATELY!!! Umique! wholesaing Mome-
Businesa! Free mlormaton: Norma, 3153 3200 Street,
Asloria, MY, 11106

EXCITIMG 510 - 5235 HOUWRALY incxocme. Uinusaal opoariun-
fy making. essembing products &t name. Medaifl, Drasar
AZRP, Rchardson T 75080

BE YOUR dwh Boad. Eam Instant Cash Sparetme. Com-
[t L] guarm 25 yBar Suocass pian. Fres talails: ADS 725
Mo Hidchisor, vistn. CA 82083

UNLIMITED EARMINGE with FANTASTIC MONEY MAK-
NG Methods! FREE DETAILS! Shaver Booss, 8 Norhaven
Piace. Snerecod, AR 72116

EASY Morey Fese $10.000 Overnsghl. Fres Detals. P. O,
Box BEOOTEN, San Diega. CA B2106

POWERFUL MONEY MAKING IDEAS, easy o anygne,
FREE dedals. Classc Publishing. 18711 Locams Lane. ¥orba
Linca, Californig S06EE

MECHAMNICS: Aslire pasly, woallhy? Dperate profitable.
Wn-cvermindd busifeds Frgda sifsaemabon. Mobidetune. Bow
FE2A_ Libartyilie. lnois B048

FAIZE 510,000 OVERMIGHT wih 1 Page Peped! £1.00 1o
Barsas nc , Depl. PM, B4 N, Evers. Camplon, CA 80220

MAKE PVC PIPE FURNITURE. Beagn pralitable horma bus-
rags witbout gapenenca’ Fres report. JBM TT1PF Salte
Grourd, Washtenginn S685604

UMARING T RICH IN THE B0'S!I" EXPERAT Teils how!

FAEE DETAILS! Hemco PMZ, 4217 3. 86th Sree,
Germenbeld, W 53220

AMATING! 50 Monery Making Foports. Datals. Pl Make
g Money With Classibees” Free. Monaycrall, Cerss, CA
BEA0T-D845

$M.500.00 Sales Possibr  Mailoder' Guccesstl
Mathods Bow 1147, Marylasd Heghis, Measun 3043

ENTRA CASH —Yeou Can Eam 0! Your FREE Copes OF
Cpporturtily Magaraes. Shows You How Wik Success Sio-
ras O Todary s Erdregraraurs, ‘Wnte: Opoorurety, Dept B06,
6 M Mohman Chacago, G060

CASH For CHRISTMAS! Detads 25¢ EBCO. BIBD
Monaco. Cammerca City  CO 80023

MULTI LEVEL Home Chetnbudors, Mew Dary Progucts
Dhetads. Dilributers, POBR 35440, Aysing, Tesas TATHS

SECRET Mepthod Frestge Poln Free Detads SONCO,
SBOB Tenmnong B, Mihwadt Ty, JK T3 10

HUMNDREDS WEEKLY! Wark i hame!! Bend Stamp. WRF,
Bow GOTM. Ambersl Mass. 01002

32,000 Mondhly Posgible. Seling Ivteimacon. Domrca, 332
Mork 1210 Streal. Nawcaste, dgna 47362

FREE DETAILE, Horas! Oppertunity For Independmsncs,
Wealth “Easias! Busiess on Easth”, Lewon. Bos 0085
Houslon, TX. T7gag

SECRETS Of Swocesshul 5-5h. 7-Siud Draw Pomes Sat-
wsiaction Guarariesd. Send 5300 BMS 205 E BEIh. Mew
Yook MY 10028

MECHAMICS 550,000 'YA. AND MORE THAT'S WHAT
WE MADE DOING PAEYEWTAINTVE MAINTENANCE FOR
COMPANIES. YOU CAM TODO! DETALS 5200,
LUBRIKATE SYSTEMS, 183 ALDINE BENDER, #3888,
HMOUSTOMN, TEXAS TT0E0

MILLIONAIRES Knowlodge can make pow roh. Guasan:
toad, Phillps Pubhishing, Bor 542, Pams, TH 38242

OF INTEREST YO ALL

VACUUM Cleaners Oiscourd Prices  Mow Fainbow
534395, Krty, Fiter Quean. Cormpaat, Dietaits: ABC wacuum
Warahouse FOF Buered - PM, Aeshin, Tesas TETST

FREE Promolional Abums, Concer Tokels. Stersos, ale.
Infgrmation, Baery Pulications, 477 B2nd Skeesl. Broosiym,
MY 11305

NEED CREDITT Gt MasierCand, othery, wno coedd
chibck. Guarantesd! Simphe. Legal Pies offvr crecil Secrils.
Free delals! Send SASE. (0. INFLATHIN REPORTS, PMIK,
BOX 60148, LOS ANGELES, CA SD0E0

HOW, You can draw FREE - Compiste defals phes firmt
oaxy wmancn frgem Doy artet. Broce Mcintyre - PR-E. 34T
Cromengmorih. Creong, C& 91720, | T14) 953-TE52

MOMEY Marapement-resaca Debks, ncreass Sawngs
FREE Dedadz.  Tabys Assocates. 2318 Second Ave . 535
11 Saatte. Wash 88131

FREE Cataiog Send Sed Addressed Siamped Envelops
Tazas Twin. Drawes 108-M, La Porle. Texas TTET

FILL your Mailbon with bagarine Subsscribibons, Fress. Com:
plede Asporl  5200-Magaraes Boa BREM.  Southlisld,
Mg 48037

CREDIT CARDS! Fast. easy’ Guarameed” FAe-ssiablsh
b cregd, Frem alarmation. Cald Mabona Cradd Seraces 1ol
fram M Pours -800-227-31800 extensmon 50 (Cabfomin
rgearis 1-B00-TI2.0O00 axtenson 500

(Contirued on next page).
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OF INTEREST TO ALL
{Continusd trom preceding pages)

TEST YOURSELF! Fasonatng! Aphitude los! book ravedls
your hudgen talents, 5350, Radge, PW3, 213 B8th., Brogiiyn,
NY 113

PROTECT YOUR FAMILY Save snargy. Solar, sarth Shal-
lwred b, Fafl-gut Shelters. 5185 aach. Bius Enguesring,
Bom 515 Lathng Vikage, MI 4BI7E

IMSIDERS" Poanty OF Vew dasagned to halp you star your
cradd, Send 53.00 1o: Tanl Pubtishing Co.. P.O. Boa 508,
Harbor City. CA 90710

WIMES ang CHEESES! Hew To Boodene An AUTHORITY.
Swprse Everpone! G Fantasic Paties 54.50 Wishing
Well, T2 Kirgwpod Streel, Long Beach, MY 11561

PROTECT YOURSELF lrom being ahacked. Cosry RED
ALERT with you abways! Weighs only 2 ozs. Free Drochure
Sohma Corp., Bor 63604, Manhatian Beach, CA BIEG6

IMPREES YOUR BOSE - Gol 138 Page Hardboos Fadls
For Jacks of All Trades. Packed With Useful lnformation. Free
Deetnds - Sase of $5.00 lor Handboak. James T, Masoy-Fetired
heainl. Spvar. 460 E Main St Bafow, Fionida 33830

INCOME TAX DRGANITER Frolessionaly repane D0 o
uma with 15 page organzer - Personal or Small Business.
$5.95 Lache, Box B216. Mewport Beach. A 92660,

FULL COLDR GENERAL MERCHAMMNSE DISCOUNT
CATALOO. Owar 75% off on Famous Mame Brard Rems.
§2.00, Westem Praducts, SA2. Box 2524, Covtes Ty, Wash
BANTE

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VEATISNG, Bookat shows you bow i s380] your e b
mess wilh Classified Sawietizing, OMLY 51.00 FOR BOOK-
LET — (2300 opupan refundable wih Fest ooder). HE.
KAPPEL, POPULAR MECHAMICS, DEFT. PMC11. 224
WEST 5TTH 5T., NEW YORK, NY 10019

BORARDW §100-5100.000! irsiard Raply! Mo Co-signers!
Fush Sigmped Covelops!  Financia), Box  SE8T(P),
Fachardson, T8 75080

GET cash grants—om Govermenl. (Nevet repay.] Also.
it ard. Adl eged eldpble Complits infoemabon, 5200 (fe-
fundatie). Sarpbus Funds-PM, 1628 K 5. Washngion. D, ©
20006

BORROW £30,000 without suesast! All elpble Rapay any-
hme. Frae Detals’ nlohouse, Bos 1004PM. Mew York, NY
10003

SLOAMNSE Or Signaturs — To §100.0000 Any pumoss
Wrig: Eite, Box 454P, Lynbrook. Mew York 11563

COLLEGE STUDENTS!—|mprowve your grades! — Ra-
saach — 306 pages— 10278 topecs— FRush §1.00—
Aesearch. Box 259M8% Los Angeles, BOO25 (213) 4T7-
B235

GLASS ETCHED WUGSE, Your intals in Modbed O
Engish Latters. 5500 = 51 00 Stuppng. CoA Produchons,
PO Box 4, Lumberion, B.J OBL4E

BRIDAL Shower Games 5250 Maywood Games, Boa
BELE-P_ Jackson, MS 38212

WANTED MISCELLANEOUS

DMVORCE

MYORCET wWinming Informatcn. §1.00 MEWS RIGHTS
ASSOCIATION, 1998, Forast Late, MN S5035-0188

PERSONAL

FINANCE YOUR DREAMS wilh Cicnear nment end Founda-
ton Grants. Free ODetads TOU-PMT1 432 PCH Hermooa
Baach, Calforma BOZ54.

BIBLE Cuesliana arswsoed, Slemped anvelops Bylon
17167 Berdier, Detroil. Mchgan B219

COLLEGE DEGREES BY MAIL. Rercwner Univarsilies
afer hlly-accredited Bachedors. Wastes, PHD's Frea
revaling oelsds. Cournseing, Boa 317-MP-1Y, Tushing
Califormva 526MR

DEBT RELIEF instaniky! Lagally, without baninupicy! Stop
cmdinr hargssment, wWgge gamishmens, epossEEmoT,
lprocinsunes. Agstany crecil? Method 32.00 Dynamanmey. Box
A0 4, Decale Seorgia 30033

OF INTEREST TO WOMEN

OUILTING CAN BE A LOT MORE FUM And go twioe as fast
whagn dore on a frame. This one comes apart lor sasy slorage
and you Can rmake i in A wenkend. Send 52,25 for plan b
Popular Mechanics, Depl PRWCT1. Bax 1014, Radio City Sla.
WY, 101

UNIVERSITY DEGREEE BY TPECIAL EVALUATION of
EXISTING Job Experence, Eduwaton, Acheewernen. Fas,
Irpapansve, Call (614-863-1791) Or Wrile: Bax 13151-T11,
Columbys, O#H 43213

GOLD, Sikvar, Platinum, Mercury. Tantahom wanted. Ore
assayed Free circuiar, Whosssale Terminad, PO, Box 197,
Horwood. MA 02062

ECRAP SILVER CONTACTS, FORNLIFT CONTALCTS,
Sier Souwier, Sierng, Gold Plaled. Robert Lasrcrak 652
Myt 51 Elizabesh, W 07202

HEARING AIDS

HUGE SAYINGS. Elmmata dealer mark-ups. From Trial
Batteries Whiolesale Tarms arranged Liiyds-PMC, Packhrd,
limors §1704

HAK ORDER bunywg saves hall or heanng scds. Month's
tral. Rga Comgarty Inc., Box 364. Bridgepon, OH 43012

FREE HEARING AID CATALOG - Save 1y Ty ! Yinke.
MoneySavars . 3530-FMT 1. Langdon. Seputveda. Caliomia
B1343. WOT sokd in Cakiomia

FREE Heanng A Calpfog. Huge Savings Mo Sasesman
Wil Col Try Belone You buy® Ahodes, Dep?, 132-Z, Brookpe!,
IL G230

TOBACCOD

MAKE Fipas. Informanan; Pimo, inc. PNz, Box 58211,
Crecaga, llinse 60859

BRIAR PIPE Maae of rapas your own, Photocopy of Brice
shows pou B [he oetals. Prce §100 Sera orcer o
POPULAR WMECHAMICS, Dept. PMC11. Box 1014, Radio
Gity 51a. Mew Yor NY 1010

REMAILING SERVICE

WOMEN| BECRETS ol Cargor Agvancement® Leam he
Hwoden Problems You Face 81 Work' New Repor. Guaran-
Iesd. S D0, Oeclee Mow. vee, FM1 1, Box T286-A, Oriando, FL
kel L]

GOVERNMENT SURPLUS

MOTORCYCLES — JEEPS — HELICOPTERS — AUTO-
MOBILES . . . GOVERNMENT SURPLUS DIRECTORY —
MONEYBACK GUARANTEE— bow, whare—32.00 G5
informadion, Deparimand 114 Federal Buigeng, Box 3513,
Spnngfmid, Massachusetts 01101

GOVERMMENT SURFLUS . . . Millions of tems [nciudng
Joepa) . low 85 Te on Gollar! Mosi complete Dwectory avail-
ate — 5200 {gusrantesd). DESPOSAL. Box 10M07-AK
WASHINGTON, DC 20036,

GOYERMMENT LANDE FROM §7.50 ACRE! Homasdes,
larming. wacatoning, irvesiment! Land Buyers Guade” plus
AATOTOE  lEgs 200, Landd Box  19107-AK.
Washingion, DC 20056

YIET Surphea Arrrry, Mavy slone B4 pages lluglrales cataiog.
Send §2 00 Fuvel, 3037 M. Clar, Depl J-11 Checaga, 1L
Boas T

FREE GOV'T. SUAPLUS Send 571, SASE %0 Suwiplua’,
P 1 Bow 48126, Atlanta. GA 303589

SURPLUS BARGAINS. Bookiat $3.00. Arch's, BRI &1, Box
1584, Brechenidge, Mirasota SE520

GOYERNMENT SURPLUS! = JEEPS— ALUTOMCO-
BILES—PICHUPS —$25.001—B00.000 ems! Guarameed
Dreciory—How To Buy—Your Area—5700 DISPOBAL
Baox 3ad-MYWY_ WALLEY FORGE, PENNSYLYAMLA 15481

“GOVERNMENT SURPLUS" JEEPS 530001 800000
Bama! Compiets informaton Your Area. LARGEST OFFICIAL
DERECTORY, 52 .00 (Guaranteed) SURPLUS (AZTY) 4620
Wisconsin Norfwest, WASHINGTOM, D.C. 20014

BURPLUS — Joaps, Typawriters. Bosts. Gurs. Cars — AY
al a frachon of their cost. Compeata indc. and Dwectory 52.00
= CHRISTOPHER'S, 5634 Lawndale, Dapt. PAL1Y, Detras,
Michizan 48240

LOANS BY MAIL
BORROW 525000 "ovacnighl.” Any Purposs, Keeo indeh-

nitely! Free Repor® Success Research. Box 19735-AY,
Indisnapeiis, irdiana 35219,

COMFIDENTIAL Mail Recereg Farwarding Mad Drop,
Box 18035PM. Orlanda, FL 33853

MAKE pur address yours (SASE) WORLDWIDE, 299FA
Drakes, Wolls, Marw 04090

PRIVATE ADDRESS. Owmpendatie Protessonal Mad
Forewargeng, Box 5614, Millon, Mass, 02188

SCIENCE & CHEMISTRY

LABORATORY Chemuals, Glassware — fpporates, Cal-
aogue 51 00. Dohos Scientdic, 334 5 10 Sireet, Manowoe,
Wisoomgin S4T20

NEW. Used Surphs Glassware hsl Lo Supplas. Box
161, Brghton. MA 02135

FORMULAS, PLANS, ETC.

FLORIDA REMAILS Reconerg-Forwarding Alpn B326
dutian Divwe, Jacxsorville, Florch 32210

BECRET Formula Fics Pets of Crasded Mange, 2500
SASEL m: Lioya's, 4245 5. Cornwall Clare, M| 48617

SASKATCHEWAN Ramaiing Central, Box 107, Foam
Lass. Sasualchawan, Canada S04 140

UMLISTED ADDRESE. Dincrosl and confdanlind. Ramail
§1 00 Single Mad Fprwsedng Sercice. B80S0 §  Mam
Howesion, Toxas 7S

MOMEYMAKING CHEMICAL FORMULAS - THOUW-
SANDS! CATALOG $3.00 (REFUNMDABLE): OWA3, Box
193, Brockdiewd, Wisconmn 53005-0183

AMY FORMULA 510 00 Caimiog 5100 J Bedpr, Box S64
Cricapo. 60630

FLOMIDA Conhidental Remaitng, Forwardng Feceving.
PO, Bos 220865 Dave. FL To0s

PICTURESGUE MNorthwes Aderess. Confdental EResml
Baranet, Box 7443, Olymps Wathirgion 88507

COLORADD, vour Conhdmnba Maifbox Away Fiom Horme
or Ofee Femals Aecsived Formarded. Pre-aodressed
slerihed BO¢ Each. Conbnous Forwiichieg Rales wpan
Aequest. Aa-Duect. PO, Box 231, PMY Wdisdale. GO
BO453

COMFIDENTIAL MAIL ard PHONE Cans Recarwed and
Forwanded Dely (SASE) Ceniral Box 369PMW. Claymont, DE
18704

NEBRAEKA Rymaile Confidental Busmess Personal
Dependable. Sendco, Baa 3T7TET, Ol NE BB131

SPECIAL SERVICES

INFORMATION On  amything.  Ferquson Ressarch
Spocalists, 6015 Wooduiga. Woodsge, New York 11377,

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
YEATISING, Boowat ahows you hdw 85 slar your own Busi-
mpan wath Cliaiied Adweriding DMLY §1.00 FOR BOODK-
LET — (5200 eoupcn relundable win Prsi orderl. H.E.
KAPPEL, POPULAR MECHAMICS, DEPT, PMCY11, XM
WEST 57TH 5T., NEW YORK, NY 10019

PURE HERBS From Hestory & Folkare. Wiils 1or FREE
Boow, Torrrman Hert Tor Domman [Bnedies E’HBI-M.
Alra, Georgea 31510

BETTER HEALTH

MESCELLANEQUS

TELEPHOME SUPERMARKET! All Fhores ard ACcesso-
nes. nstal Yoursell & Save $55 - FREE CATALOG. The
Phone Company, Degt. 1109 1472 Oddstad Onve, Redwood
Cary, CA S4063

PHOTO ID. Seaied 0 plashs. All states provences. 24-
B, GUARANTEED. Send $6.00 (2 $10.00). gholo, narme
address, hoghl, weghl hair. eves. brhdate CARDIMAL,
2071 -8 Emerson, Jacksoriwile, Flooda 32207

MOMEY Problerma? Frea Book descrnbes Loans, Cash,
Govemmant Grants, Other benelits, avalabie o indyviduals
Wiite: Associates, Bou $8-A4, Brooihn, Mew York 11235

BORRCW FROM HOME! Sy amourt. afy worlhwhds pur
pose, within 3} days. Compaltive Fates. Ao, you can sdm
substantial inime &5 m Mangy Agernl. Mg Expetienge— Dwn
Heours, Mahonal I @ssal every wiy possbla. o
Gimmucis! Free Detals: OFC. Depl. 10-C-11. 1145 Aesarvor
Avanue. Cransion, Rhode Island 07920

208

PHOTO IDENTIFICATION CARDE | Cerlilicates . . |
GUARANTEED Bamples 2%¢ . Bascoo, Box 3461-PM .82,
Providence, AL (2906

DRMAMENTAL Bron Dedigha. Baok of 1800 bedutiful fvac-
bcal designa lor ralings. colenns. efc. Free Lieraiise.
Cunminghaym, Box 2008, Sart Lare Criy. Lah 841 20-000% —
— (3887 Soun 2800 Wesl)

IDENTIFICATION CARDS . .. CERTIFICATES . . | &2
SELECTIONS, Sampas 25¢. Documents, Box 5684-T EI
Monte Cahl #1731

SUPER POTENT ‘“itamin guaraniesd fo morease your
stamira, Mongy bacs guararies 100 tablets. Send $10.0010:
Spin Vitiweng, 35a Prospec 51, Walerbury, CT. DG702

ARTHRITIS PAIN RELIEF. 3 Sigp Program. B works |
kndw, | had Asthribs 30 Years. Free Information. Wols: Hedg
Publeaten, 250-2 Seuth Crange #1_ Escordao. CA 92025
Send Long SASE

FOR THE HOME

BUTCHER BLOCK KITCHEN TABLE. Buikd fhis oic-time
Cihanpng DIk 1or your hama. Phatocopy of plans avallabls for
£1.2% Send order to: POPULAR MECHAMICS, Dwep.
PG, Bow 3014, Racho Cay Stabon, New York WY
0107

REPAIRS AND SERVICING

REFRIGERATOR TUNE-UP THAT CUTS OPERATING
COSTE. Aemember a refrgaraiorn in good condon runs Bss
ard zaves dokars. Pholocooy of asticle available Yor 51 00
Serd oroer lo: Populer Mechanics, Dept. PRC1 T, Box 1014,
Fragic City Staton, Maw York, 87 10101




Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd preceding month lor tha ISsua in

which ihe ad is o appear. See Head of Classitied Section.

HOW TO COUNT WORDS: Narme and address must be included in caunling 1he Aumbes of Wards in your &d. Each
imitial or number used counts a5 1 word: H.E.Kappsed, 224 Wasl 57th Streel, New York, Mew York 10018: 8 WORDS.
Zip codes are not counted. Phone #° 2 Words, Symbols used a3 keys are charged for. Ciy or State count 8s 1 word
each; New Brunswick. New Jersey. 2 words. Abbreviatons such as C.0.0D, FOB, RPM, USA, PO, Sy,
16mm an counted as 1 word, (P.OBox 392 counted az 3 words) Wabster's intarnabonal Unabrdged Dictionary
will be usad as our autharity for spefling, compound wards, Hyphanatiars, abbraviations, eic. Please make chacks

payable to POPULAR MECHANICS.

224 Weat 5Tth Street, Naw York, N.¥Y. 10019  Order
Classified Advertising Dept. (212) 262.4825 Form

Only §57.00 for 10 word minimum

$5.70 each additional word

BOLD FACE CAPS add
$1 per word

{Firmt Word: o Cherga For Bold Facs)

Remittance of § 5 enclosed to cover msarnians|s) in the IBSURS). Classihcation
1 7 3 4
5 [] ¥ []
] 10 1 12
13 14 15 [T
7 ] ] -
F7] iz - FT]
13 F1 Fid F1]
=] a0 n k-
YOUR NAME PHOMNE:
{PL PRINT)
FIAM {(NAME IN AD)
YOUR ADDRESS
CITY STATE Fals
DATE: YOUR SIGNATURE

(PLEASE PRINT OR TYPE COFY 8 FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

CARDENING & LAWN CARE

BUILD A WINDOW GREENHOUSE—Convetng a win:
o iR pOur o b 8 Minegreenbouse amaunts 10 ibe moos
fhan afischng & box-Skg paoglass enciosure 50 he oulsde
Tha beauty s that you don 1 do @ thing 10 fhe sardow other ian
akd wotwanyes 10 the rame—the window Efays macl Mo
drafis = wiren, fo need oo casilking For plans sond 52 95 o
Poputar Mecharcs. Dept PMC11, Box 1014, Rado City 52,
hapw Yook, WY, 00001

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW GINSEMNG, Yery PraMable Have sepds, rogbs.
Goidereeal. Complets islormation. K. Coling. Vi, kwa
52450

LEARN Landscapng @ home, Free poowied  Litehma
Caresd Schoots, Dept. A8, 2251 Bary Avenye, Los Angeiss.,
Cahforraa BO0E4

SAVE YOUR MOLIDAY PLANTS! Informaton on how 1o
mebigom your Chostmas Parls 3275 Tre Foanole, Dept
21E FU Beox 1029 St Charies. Minoe 60174

BEER Bread. Eagy, Chede. Sand £2.00 lor Ancipes. BAB
Box 144, Viclonia, Towas 7T902

MOUTH WATERING JERKY RECIPE venson, Beal Els—
25 yr3 eapenence. Owen cuted—Smoked 5200, Tim's
Racipes, Box 2334, Satem. Oregen 97308

50 UNIQUE Honday Recipes. $400. " Chrgtmas Patpowm
013 Mowritan Pazs. Plana, TH 75023

FREETE your cwn Brok Chel Dylcious. 53 00 BASE W
Rowlafl, 2441 Hyacnth, Wichita, Kansas 67204

TTH VEGETARIAN Fecoes, Céstous
54.00. Rudge, 213 B8N, Brogklyn NY 11200

EHORT MM BREAD | MMMM-3o0d ' $3.00 SASE. New
Ways & ldeas2, Al 2, Box 8084 ‘Waco, Texas Y6710

TIMESAVER Focpes. 30 Corvendonal and Mo Owines
SASE 53.00. P.AR, TE0E Wykeram, Auslin, TX TET49

SOUTHERN PECAN FRUITCAKE recoe. SASE §1.00
McCool, 140 Anas. Lompoc. A EM36

TEN Deiicols Tovles 3500 Pobland, F. O Box 780,
Wyooong. W SIRED

Econamical

MAKE MOMEY GROWING and Seling Fig Planis. Esay,
Fun, Froe Details. Parc Enterprses, Box BET2, Albuguergue.
Ml BT1SA8

PA'S BESTEELLING "COMPLETE GARDEN GUIDE™
For B marh ey Ny bil (e basics . gt Supertiy orga-
mized in famous  Master Guide lmal Dosens of tables,
charts ang diustratons, Lieraly crammes wih hmesy bonus
Spacighios sha vegatable. ruds. nuls ard herds, garden pools.
slorage stiructures, planting dates. Caly §4.85 « 50¢ 10 cover
postage are handling PR Compless Garsen Guise, Dept.
PMCTY, Box 1014, Radho Cily Sta, New Yor, MY 10101

RECIPES, COOKING, ETC.

105 AMERICAN CASSEROLE RECIPES — Hamburge:
Chichmn, Sealood, Chesss, 11 ham_ 510 S5ASE Casseroies,
Bax 2157, Edmand, QK 73083

TRADITIOMAL ALASKAN Aacpes — 52.00. Send SASE
To Anp Company, Puct Stabon, Alaska 99650

WINEMAKING, BEERMAKING

WINEMAKING-BEERMANING-CASOMOL. Frea Suppy
Cafalog ‘east Egupmen Corbnental Box G8016-PM
ndignapohs. nd 46358

WINEMAKERS-Bearmaxea. Frae Wiusiraled catalsg ol
sJpples. Semplex. Box 1ZETER Minneapolis.  Minnasols
2541202

MAKE QUALITY BEER, Wina, Fres catakog. Yillage Store.
Box C-51PM. Weslport, MA 02T

WINEMAKERS-BEERMAKERS— Frea Ceislog—Fas
Senica—Large Seacton: Kraus. Ros TASO-L. Indepandensa.
Missoun 44083,

DELICIOUS SPECIALTY BREAD recipes. Agricol, Camml,
Crartmiry, Banana Mul 33.00 and SASE. Woodwirks, P.O.
Box 41, Dapd, A11. O Orcharsds. YWk G027

BEERLOVERS! Brew Amencan and Europesn basr. Com-
plete ki, Equigmenl, Supplies, FREE oetails. Duane Imports
inc., Departrwril P, PO Box C500, Meshmy, P 17033

BEER LOVERS — Brew your own. Dalicous' ingupensive!
Free Calaiog Beer Gear, Box 250830, Lanmng, Michigan
LB

FREE BEERMAKING BOOK Plus Cataiog Finest Equip-
mand, Ingrediants. Fully Guaranised. 5P Box TE4-M, Chapel
Hill, NC 27814

FREE ENCYCLOPEDNA wlmrrmm Baermauing, Sup-
phws. Equpment Ingredienty, Wynon, PO Box PRATAGE,
Rochester WY 14615

WINEMAKERS-BEERMAKERS Frosh Slocks. Fast Ser
wice, Froe Catalog. OrBnen s, Boa 2840, Wayne, IL 50164

WINE'BEER MAKING Catalog: BA&J Enterprsas, 1845
South 190, Spenghek llnos 62700

DAMDELION WINE simple recipe 5200 SA5E Emc
Amoid. 410 E. Ciwe, Bioomingion M, 47401

20 GREAT Wre Ascipes 5200 LEK, PO Box 85, Lo
Crty, Diug 43755

BEERMANERS OMLYTF ree Calakg Mewsietar, Wilkam's.
Boa 461M. Cakland, Caliloria B4ED4.

HOMEMADE Wahkia and Amaretio recpes. Send $1.00
and SASE to. KA&A. Bax 221, Holkigler, MO 85672

BURGLAR ALARMS & HOME
PROTECTION

BURGLAR, fira, car! Fines aquipment! Save! Free catalog
AAS, 4148 |oma Bgusre. Birmenghem, AL 35016

FREE dscowni catalog, mth and home secunty [wodudts.
Sand SASE. o PO Bax 281M2, Faneood, MO 07023

LOW Cost Securty Dewices For Home Prolscion. Fres Li-
eralure, Paterrall. Box 9660, Winter Pan, FL 327890

STOP CRIME. Protect yoursed, home, car, famey, Every-
TG you Mg B ke bevd Teow 10 00 8. 00, inciudes secy-
iy catang, Southwest Emsmprises. Box 1081-F, Radiangs,
Ca 82373

JAPANESE QUALITY door loch raplaces Dhsoeie woak
brass shp chamn. Fosipad 3539 Deversitcaions, ing, PO
88144, Honowly, B6E15
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Twwiit: grap hrofils =

fun-lovin’, fast-scootin’, &)
hill-climbin’, sled-pullin’,
snow-flyin’, gas-stingy

SNOW GOER
MAGAZINE

Tastad it and raported:

+ + » tnkgue, inexpensive,
simpie to operate and fun.”

Made in the U.S.
by a major
manufacturer!

Disassembles into a few

sactions for porta- g
bility. Mo trailer
neaded!

Recent years have boen tough on the snowmo.
bite industry. That's why this huge inventory of
Sno-Rabbita is belng liguidated. We're not allow-
ad to advartise the name of the major U.5. manu-
facturer of those Sno-Rabbits. But the important
thing is that MOW you can buy them for your fam-
ily a1 savings of HUNDREDS of dollars on each
onal That's a tramendous bargain for youl
Sno-Rabbit combines the fun of skiing, motor-
biking and snowmobiling .. . . ALL in one unigue,
exciting machine! The nimbla, fleet-footed Sno-
Rabbit adds new rip. naw life, new axcitement
12 YOUR family’s snowtime fun!

SBno-Rabbit iz simple to operatel To accelerate.
turn the twist-grip throttls on the handiabar . . .
and you're OFF! Skimming up hills, across slopes,
ower fields al speeds up ta D mph. or mang, Want
to be daring? Haad for & big bump and enjoy the
azhilaration of flying through the air, traling a
sparkling plume of snow bohind you. Bank,_ turn,
circle, manguver with sasel Talk about fun! Sno-

One

MUST LIQUIDATE

FAR BELOW DEALER COST!
134 cc. High Torque, Two-Cycle Engine

SNO-RABBIT

It's a sensational B

MOTORBIKE on smsr M

Dvsgssambly
poapf,

PUBLIC NOTICE!

Finder's Fee Paid for Locat-

. " . " .

ing Liguidation Inventories!
W are suthoriped lhguideters of Consumer pood-
wicts that must be guschly sold at sacrifice prices ba-
caiuse of § varmty of reagons, such s
Dwerproduction . . . sl year s madals . . . sconomic
FOCEESI bankrupteoy . . . plant closings - . . ordar
cancnllationg sxcEsgive competition . finan-
cial problems discontinued lines, atc
1 yoou know of gry company with sarphes imeentor-
s that must be liquadated lor immediste cash, call
us Toll-Free: 1-800-328-0805. Only products in
partect oparating condrion will be contidered. We
will you a findor's for basod on 8 percantage of
tha fimal sales sgroamant. [DTRcars, salas sgons of
firme with liqguidations are 0ot aligible for fes.]

CHAIN DRIVE TRACK! Nicksl plaied chain
driwe track with 21 mulﬂﬂl drive cloats o
Hsni-faoted dj

Ausa 3 him

134 ¢ TWO-OYCLE ENGINE! High tisigue al
&ll pperating rarefas. Uses 24 107 gas’ oil min.
duomatc rewind steriar. Elactronic spnitson
for Lasn, fure §LAns

Py 6 b

Geama
it T g aid
miafding
myglan

whil Fuifnre

AEEPONEIE CONTHOL! Twiet-grig throftle
on handiebar (or posities speed coniml. At
imatecally returng 1o idle when relesssd . Fingor
i on-0r Engine seiich

langin: 93°
Lightwmsght!
Ty ?m

Meets all standards of Snowmobile Safety Certification Comm.
year FREE parts replacement service!

Formerly Sold
Retail At

s895 00

GUT THEY GO AT ONLY:

288

Rabbit s the best thing that's happened 1o Winter
in years! s great sport for tha antire family

@ RUGGED! Built for rugged depandability with
haavy-duty walded aluminum frame and steel
suspension parts. Glags-reinlorced molded ny-
lan ski runners.

# POWERFUL! High torque 134 cc. engine is the
same one used in baavy -duty industrial applica-
tigns. Powerful enough 1o tow a skisr or b sled-
ful of kids for extra family fun!

® NIGHTRIDING SAFETY) Has adjustable saalad
beam haadlamp with hi-lo baam and dimmaer
switch. Bright twillight and automatic brake
light. Side raflectors.

S HAND BRAKE CONVENIENCE! A squesze of
hand laver on handlebar slows of stops your
Sno-Runner guickly.

# DISASSEMBLES FOR PORTABIUTY! You'll
lowe this featurel Sno-Rabbit weighs only T2
Ibes. and digaszemblag easily into a few compo- it ki i
nent parta for :'tnuhpa in & compact carl iffr void Cutskde 50 Unmsd Staiss

Cradit card customars
can order by phong.

ﬂ"" 24 hours a day, 7 days a week.

C.O.M.B. Co.

QOMNE OF THE NATION'S LARGEST AUTHORIZED MAIL
ORDER LIQUIDATORS OF CONSUMER PRODUCTS

MINNEAPOLIS. MN 55426

6850 WAYZATA BLVD

- C ﬂ M B cl} A Authorized Ligpuidators
o ! I GEED Wayrata Boultvard © Minneapolis. Minnesots 55426
Toll-Free: 1-800-328-0609

If busy signal. or after business hours, or
if in Minnesota, call 1-800-228-2608

Dept 'B-856-7850

® to driver i gy

E-nd_Snn Rabbit(z) ot 3288 00 asch. | will pay shipping ©
m I {Allow 4-5 waeks delrvery. Add 2-3 wesks extra il paid by chack. Sorry, no & 0.0 md:-ri]
[0 My chach or money order s -nclond (Minnesota residents add B% siaie saled 1an. |
- Charge 1o my. | MasterCan = O%IEA O Amencan Expiess Drimarg il
I A:mml Mo, Expirea___
PLEASE PRINT CLEARLY
I Mams
Address
| cuy
Sunte TP Phana

Sign here

I Rural Rowits Customer. I trsck carrinrs do mot nonmally deliesr 10 your herm, inclyde 3 mods with,
I thiz oudar, stating Sddrods OF neanest S1ore, Prond oF truck terenansd winers sk can ship
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Mazda B2000 Sundowner. Todays lowest-priced truck
is also todays best truck value.

It's not hard to find a low-
priced truck these days. The
trouble is, mostof them don’t have
the features you're looking for.

On the other hand, consider
the Mazda B2000 Sundowner—
the lowest-priced truck in
America. Its price alone makes it
worth looking at. But when you
also realize how well-equipped it
is, it's almost irresistible.

For example, the B2000 is
Bﬁced below Toyota's and

atsun’s economy trucks. Yet it
comes with many standard fea-
tures they don’t even offer.

These features include
5-5 overdrive, steel-belted
radials, full carpeting, tinted
glass, trip odometer, intermit-
tent windshield wipers, swing-
out side vent windows, dual
door armrests, and more.

Compared with Toyota and
Datsun, the B2000 also has wider

Standard features inclele 5-speed overdrive
aned steel-belted radials. Neither is available
o Toyotas or Dalsun’s economy bruck.

Handsomely appointed interior includes
wull carpeting and three-passenger seat
stailed i textund oyl

Bﬁiﬁq}sjﬁtﬂﬁgner 35795 2

wheels, a longer bed, a larger
fuel tank, and gets better fuel
economy.

Furthermore, the B2000 is
built to haul a heavy payload of
1400 pounds. Its body and frame
are strong, and so is its 2-litre
overhead cam engine.

If you're looking for an econ-
omy pickup, you'll appreciate
the astonishing value of the
Mazda B2000 Sundowner. With
its long list of standard features
and superb gas mileage, today’s
lowest-priced truck is more than
inexpensive, Much more.

ma<ba
The more you look,
the more you like.

st =  *Manufacturer's suggestind retarl price foe B3000 Shaortbeed - Actual prace set by deaber. Taves, bicensae, frdight, options and other deaber charges #aies. Proe
HWY “EST iy change without notice Comparisons based on 52 information. For B3 they may vary, as may availabuiiby of vebiche with specilic feahzees. "“EPA,
MG MG pspmintes bot comparkson. Yous milvage may vary with rig Seeth, speed and weslher. Highweay mileage will probaly be bees, Calil' 34 Ext by mpg

dix Ft. mpy




SMOKERS

U.S.GOV'T LATEST
REPORT:

King, Menthol or Box 100’s:

A whole carton of Carlton has
less tar than a single pack of...

... KINGS -..100’s

A NCOTRE AR AACOTTNE
S s M B (N g g
P'i:f?"ﬂ!‘ 12 i 11 Kernt 100's = ’:i 12
WisionLgns 1109 | Winston Lighis 1005 209
Marborg 9 g Bhrmon & Hiedges 10U 8 LL S E
Sl L Parfiarment Lights 100's 12 049
KooiMigs A1 R Saem100s 15 11
MEwpod 14 Maribora 1CFL1 g 16 L

TAR & MICOTINE NUMBERS AS REPORTED IN LATEST FTC REPORT

Cariton Kings Lessthan 0.5 0.1
Carlton Menthol Lessthan 0.5 0.1 Carfton Box 100's Lessthan 0.5 0.1

Box—lowest of all brands—less than 0.01 mg. tar, 0.002 mg. nicotine.

Carlton is lowest.

LS, Government laboratory tests confirm no cigarette lower i tar than Carlton.

Warming: The Surgeon General Has Determined

That Cigarerte Smoking Is Dangerous to Your Health. Ben: Less than 0.6 mg. "tar”, 0.05 mg. meoting; Sott Pack, Menthal and 100°s Box.
Less than 0.5 my. “var”, 0.1 my. nicoting av. per cigarette, FTC Report Dec. A1



